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Steel guinea pig about to have a breali.down 

• We've come a long way toward licking the No. 1 
enemy of steel-corrosion. 

At United States Steel, for example, we've learned 
a lot through exposure tests, equipment service 
trials, accelerated laboratory tests, and the like. 
But there's just one way to be sure which grade 
of steel will give the longest service per dollar of 
cost on any given job: try it under actual operating 
conditions. 

That's where the steel "guinea pigs" come in. 

Those expendable corrosion test racks are made up 
from a dozen or more different grades of steel 
separated by porcelain insulators that prevent gal
vanic action. We actually put the "guinea pigs" 
right into the operating equipment that contains 
corrosive liquids or gases. Then, when the steel 
specimens have been exposed to the service 
conditions for predetermined periods of 
time, we remove the guinea pigs, send 
them to the laboratory and determine the 

most economical steel for that particular service. 
To our way of thinking, this is the most accurate 
way to decide what grade of steel is the best buy 
for a particular installation. 

Actual on-the-job corrosion tests like these have 
saved many thousands of dollars for refineries, tex
tile and paper mills, food processing plants and 
other manufacturers to whom corrosion is an ex
pensive headache. For these users, the cost of 
steel replacement has been lowered; and our cus
tomers have had fewer hours of lost production 

time due to corrosive failure. 
This guinea pig test is typical of the many and 

varied research projects sponsored by United States 
Steel. Trained metallurgists in the field and in doz
ens of research laboratories are working to develop 

new steel compositions, and to solve prob
lems involving the more efficient use of 

steel. United States Steel Company, 525 
William Penn Place, Pittsburgh 30, Pa. 

UNITED STATES STEEL 



8 
ways up 

w ith 
Phillips Petroleum 

Company 

* 
Scientific and technical grad
uates looking for a "career with 
a future" will find that Phillips 
offers many and varied oppor
tunities for qualified men. 

Petroleum is a young and 
progressive industry- and 
Phillips is a young and progres
sive company. In addition to 
our production of motor fuels 
and lubricants, Phillips is an 
important manufacturer of 
such diversified products as car
bon black, chemical fertilizers, 
synthetic rubber, and many 
other compounds derived from 
petroleum hydrocarbons. 

In most phases of the com
pany's operations we offer su
pervised on-the-job training for 
new men to prepare them for 
assignments of responsibility 
and importance. 

We invite qualified men to 
write to our Employee Rela
tions Department for further 
information about opportuni
ties with our company. 

• . 

PHILLIPS 

PETROLEUM 

COMPANY 

Bartlesville, Oklahoma 

OCTOBER, 1952 

OIL PRODUCTION DEPARTMENT drills wells 
and produces crude oil. It is also the respon
sibility of this department to unitize oil 
fields for highest economic recovery. 

NATURAL GASOLINE DEPARTMENT extracts 
light hydrocarbons from natural gas. Phillips 
is the world's largest producer of natural gas. 

SUPPLY AND TRANSPORTATION DEPARTMENT 
operates pipe lines, tank cars, barges and 
motor vehicles . . . purchases, sells and 
gathers crude oil. 

ENGINEERING DEPARTMENT designs, con
structs and inspects new facilities, tests 
materials and operates the company's com
munication systems. 

REFINING DEPARTMENT converts crude oil 
to finished marketable products. Utilizes 
advanced technology for maximum upgrad
ing of raw petroleum. 

NATURAL GAS DEPARTMENT produces, gath
ers and sells natural gas in the development 
of one of the world's largest ga~ reserves. 

PHILLIPS CHEMICAL COMPANY is a leader in 
fast-developing field of petrochemistry ... 
manufactures and sells nitrogen fertilizers, 
carbon black, monomers and high polymers. 

RESEARCH AND DEVELOPMENT DEPARTMENT 
conducts research, pilot plant and semi
commercial development, procures patents 
and surveys markets for new products. 
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Easy way to get rich 

SUPPOSE, as you enter a grocery store, you 
suddenly find the denomination of every bill 

in your pocket has doubled! You're rich! Until 
you find that the same "magic" has doubled the 
price of everything in the store. 

That's the sort of "prosperity" America has 
b~en "enjoying.'' 

Most Americans feel they're worth more today 
than a few years ago; actually their savings have 

been whittled away 23% in the 7 years since the 

war. More money without more goods always bids 
prices up and up to the sky. 

If you like what's been happening to you, if 
you think this is prosperity, let's make a good job 
of it; let's make every bill a million dollar bill
or a billion, as Germany did. If inflated money 
makes everybody happy, let's be hysterical! 

But Germany didn't find it much fun, the 
morning after. 

Source: "How to Keep Our Liberty" by R,,ymoml Mole,. 
Published by Knopf, 1952 

YOU CAN MACHINE IT BETTER, FASTER, FOR LESS WITH WARNER & SWASEY TURRET LATHES, AUTOMATICS AND TAPPING MACHINES 
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for M.E.'s 
Varied needs of 71 Du Pont plants pose 

a host of original power problems 

Heart of Du Pont's manufacturing 
program is the power plant. To make 
some 1200 products and product lines 
the Company operates 71 plants. 

Most require steam and electric 
generation, water supply and treat
ment, heat exchangers, piping sys
tems and related services. The de
signing of these power plants, their 
erection and operation are all in the 
handsofengineers, the great majority 
being mechanical engineers. 

But this is not the most interest
ing thing about power work here. 
What challenges the highest skills of 
the engineer at Du Pont is the wealth 
of original problems constantly aris
ing. Power requirements vary enor
mously, not only from plant to plant 
but from time to time. 

Process operating pressures may 
range from over 15,000 psi. to 2 mm 
of mercury, electrical requirements 

George S. Mahaffey, B.S. in M .E ., Penn 
State '52 (right), B . S. Norling, B.S. in E.E., 
Washington State '24, and A. S. Noell, Jr., 
B.S. in E.E., Duke '51, discuss the power 
requirements of a new processing area. 
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This powerhouse for a nylon plant at Martinsville, Va., was designed by Du Pont engineers. 
It houses two 135,000 lb./hr. boilers and two 7,500 KW extraction turbine generators. 

from as low as 7,000 to higher than 
1 million KWH/day, and tempera
tures from -360° to over 3,500°F. 

Here are examples of recent "off
the-beaten-path" power problems. 
1. A plant using natural gas as its basic 
fuel produces a waste oil of variable hy
drocarbon composition and a waste gas 
with only 110 Btu/cu. ft. Du Pont M.E. 's 
designed burners, fans, boilers and com
bustion controls to permit use of all 
three fuels for generating steam. 

2, At another plant 20,000 gpm of cool
ingwaterwereto be drawn from a nearby 
river. Since the water level fluctuated 
40 feet between normal and flood stages, 
itwasnecessary to evaluate several plans 
for pump-house constructions against 
cooling towers. The engineers installed 
a unique pump house whose submerged 
vertical pumps operate even when the 
structure is entirely under water. 

Aside from design and construc
tion, Du Pont mechanical engineers 
concern themselves with such related 
subjects as economic evaluations, 
equipment selection, heat balances, 
load calculations, waste heat boilers. 

For example, where various process 
temperatures from 300° to 600°F. were 
required, Dowtherm was selected as the 
supply medium at the rate of 35 million 
Btu/ hr. The engineers installed a central 
system for primary supply because it 
calculated to be more economical than 
separately located vaporizers. 

On the operational side, M .E.'s 
supervise the supply of power and 
services. They establish performance 
standards and analyze equipment for 
results, cost and maintenance. 

Edward W, Garrison (right) M.S. in M.E., 
California Tech '47, and Byron R. Bnwn 
(center), B.S. in M.E., New Hampshire '4:J, 
supervise adjustment of furnace conditions in 
a study of power-plant efficiency. 

Whether viewed from the design 
and construction side or the opera
tionalside, the diversity of DuPont's 
manufacture offers a wealth of op
portunities in power work for the me
chanical engineer. 

OPPORTUNITIESformenand women with 
many types of technical training are dis
cussed fully in "The Du Pont Company 
and the College Graduate." For a copy, 
write 2521 Nemours, Wilmington, Del. 
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BETTER THINGS FOR BETTER LIVING 
•• , THROUGH CHEMISTRY 

Listen to "Cavalcade of America," Tuesday Nights on 
NBC-See It Every Other Wednesday on NBC TV 
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'·'Willie wants to 
be President ! 

"OJ our Student Coumil, that is. 
"That's him o~er there, passing out his cam
paign handbills like an alderman passing 
out cigars. 

"Our school elections used to be pretty dull. 
You know, a couple of funny posters put up 
in the halls, and that was about it. 

"But our new Civics teacher, Mr. Leszczynski, 
has a theory that we'll learn a heck of a lot 
more about government and Americanism if 
we have less reading and more doing. 

"He started out last year by making two school 
Parties ... conventions, platforms and all that. 
And, while we had a lot of fun with our 
elections, we learned a lot about govern
ment at the same time. We've even got a 
regular Congress .•• with teachers in our 
Senate and us pupils in our House of Repre
sentatives. All elected by us, too. 

"One of the things Mr. Leszczynski keeps 
drumming into us is the Bill of Rights of 
the Constitution. He's pretty hot on the 
subject of our Freedoms ... religion, press, 
speech and the rest. He practically begs us 
to appreciate those Freedoms every day of 

•lll\lllilo.lllll' our livqs, not just on the Fourth of July and 
on Thanksgiving Day. 

"He's not so dumb, either. He must've figured 
we'd sort of take our lessons home and pass 
them along to our families. 'Cause since he 
came to our school, our Parent-Teacher's 
meetings have been standing-room-only. 

"And last regular Election Day in town, 
more'n 80% of our parents voted. I know 
both of mine did ... and so did my big 
brothers and sisters. 

"The funny part about it is ... Mr. Leszczynski 
wasn't even born an American! But he never 
misses a chance to vote or take an active part 
in civic affairs. And he keeps reminding us 
he had to come to this country to find out 
what Freedom really means. 

"To show you what us kids think about him 
... he's the only teacher we don't have a 
nickname for behind his back.'' 

REPUBLIC STEEL 
Republic Building • Cleveland 1; Ohio 

Republic BECAME strong in a strong and 
free America. Republic can REMAIN 
strong only in an America that remains 
strong and free . .. anAmericawhosepeople 
enjoy the many fine products of a modern Beverage 
Industry. And, through th, Beverage Industry, Republic 
serves America. Many, many tons of its carbon, alloy, 
and, especially, stainless steels are formed into vats, 
tanks, mixers, bottling machines, vending machines, 
cans, shipping containers and dispensing equipment. 
Steel equipment like this makes it possible for 
Americans to enjoy their favorite tasty and refresh
ing beverages the year • round. 

* * * 
J[ For a full color reprint of this advertisement, l 
l( write Dept. H, Republu Steel, Cleveland 1, Ohio. 
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The famous Memorial Tower of the 
University of Missouri, one of the 
foremost examples of Gothic architec
ture, with the new Memorial Student 
Union in the immediate background is 
dedicated to the memory of former 
students who lost their life in World 
War I and World War II. The tower, 
which was built in the early twenties, 
forms the main entrance to the new 
Union which was completed this sum
mer. 

Cover Photo by Henn Liiv 
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The great majority of cast iron pressure 
pipe produced today is cast centrifugally, in metal or 
sand-lined molds. 

When this mechanized process was introduced 27 
years ago, its potentialities for improved production 
controls were evident. For human fallibility was largely 
replaced by machine accuracy based on scientific 

principles. 
The improved production controls made possible by 

the centrifugal casting process have long since been 
realized. Hundreds of millions of feet of centrifugally

cast-iron pressure pipe are now in service.All of this pipe 
is more uniform in metal structure, in wall thickness, 

and in concentricity, than pipe not centrifugally cast. 
Better production control means better pipe; it re

sults in greater uniformity of quality. 
Production controls in cast iron pipe foundries start 

almost literally from the ground up with inspection, 
analysis and testing of raw materials; continue with 
constant control of cupola operation by metal analysis; 
and end with rigid tests of the finished product. 

By metallurgical controls and tests of materials, our 
members are able to produce cast iron pipe with exact 
knowledge of the physical characteristics of the iron 
before it is poured into the mold of a centrifugal casting 
machine. 

Cast iron pipe is the standard material for water 
and gas mains and is widely used in sewage works 
construction. 

Send for booklet, "Facts About Cast Iron Pipe." 
Address Dept. C., Cast Iron Pipe Research Association, 
T. F. Wolfe, Engineer, 122 So. Michigan Avenue, 
Chicago, 3, Illinois. 

Section of 114-year-old cast iron gas 
main still in service in Baltimore, Md. 

SERVES fOR 
CENTURIES 

THE MISSOURI SHAMROCK 



You'll find classmates-and a future-at Boeing I 

Men from more than 120 top engineer
ing schools are building rewarding 
careers at Boeing. So chances are, 
you'd be working with some of your 
classmates here. And in addition you'd 
be a member of an Engineering 
Division renowned for its trail-blazing 
contributions to both military and 
civil aviation. 

If that's the kind of engineering 
prestige you'd like to enjoy, look into 
Boeing opportunities. This company 
has been growing steadily for 35 years. 

OCTOBER, 1952 

It provides the 6nest research facilities 
in the industry. It offers you work on 
such exciting projects as guided mis
siles and the fastest known bomber 
in the world: the B-47 six-jet medium 
bomber, as well as the still-classi6ed 
B-52 eight-jet heavy bomber. 

You can work in Seattle, m the 
Pacific Northwest, or in Wichita, 
Kansas. Boeing provides a generous 
moving and travel allowance, gives 
you special training, and pays a good 
salary that grows with you. 

Plan now to build your career as a mem
ber of Boeing's distinguished Engineering 
personnel after graduation. Boeing has 
present and future openings for experi
enced and junior engineers in aircraft 

• DESIGN • RESEARCH 

• DEVELOPMENT • PRODUCTION 

• TOOLING 

also for servo-mechanism and electronics 
designers and analysts, and for physicists 
and mathematici~ns with advanced degrees. 

For further informotion, 

consult your Plocement Office, or write: 

JOHN C. SANDERS, Staff Engineer- Personnel 
Boeing Airplane ' Company, Seattle 14, Washington 

BIIEINO 
7 
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How to mount disk 
harrow shafts on TIMKEN® bearings 
Two single-row Type TS Timken bearings are indirectly 

mounted on a stationary shaft in a rotating disk assembly. 
The bearing cups are press-fitted against snap rings. The 

bearings are adjusted by means of shims between the bear

ing cone and shaft shoulder. A special spring-backed rub
bing seal assures maximum protection to the bearings. The 

rubbing seal itself is protected by a shield fitted about the 

closure assembly. 

TIMKEN 
,.ADl - MAIK UG. U. S. PAT. OIP, 

TAPERED ROLLER BEARINGS 

How agri,ultural engineers solve 
3 design problems at on,e 

Designing farm machinery applications like the through 
shafts of disk harrows presents three big problems to 

agricultural engineers: 1) combination loads, 2) dirt, 

3) ease of operation. Engineers solve all three problems 
at once by designing the shafts on Timken® tapered 

roller bearings. Because they are tapered, Timken bear

ings carry both radial and thrust loads in any combina

tion. They keep housings and shafts concentric, making 
closures more effective. Dirt stays out-lubricant in. 

And they keep shafts turning easily because of their true 
rolling motion and incredibly smooth surface finish. 

How to learn more 
about bearings 

Some of the engineering ·problems you'll face 

after graduation will involve bearing applications. 
If you'd like to learn more about this phase of 
engineering, we'll be glad to help. For a copy of 
the 270-page General Information Manual on 
Timken bearings, write today to The Timken 
Roller Bearing Company, Canton 6, Ohio. And 
don't forget to clip this page for future reference. 

NOT JUST A BALL O NOT JUST A ROLLER <D THE TIMKEN TAPERED ROLLER o 
BEARING TAKES RADIAL ~ AND THRUST -ID- LOADS OR ANY COMBINATION * 
8 THE MISSOURI SHAMROCK 



HOW MANY FEET TO A FOOT ••• 
A one-foot length of this six-strand, steel-sinewed 
piece of wire rope has 150 or more feet of wire. And 
each wire in this precision product must be accurate 
within a thousandth of an inch. 

It wasn't always so. But deeper mines and oil wells, 
higher buildings, greater logging, shipbuilding and 
construction projects called for stronger, safer rope 
. . . without increase in diameter. So rope engineering 
became a science. 

SINEW OF INDUSTRY ••• 
Special steels with the right combination of fatigue 
and abrasion resistance ... skillful wire drawing ... 
lubricant-saturated fiber centers ... and scores of 
sizes, grades and "constructions" are necessary to 
meet today's wire rope requirements. 

Wire rope manufacture represents the contribu
tions of countless craftsmen whose challenge was 
industry's need . • . whose accomplishments, indus
try's gain. 

AMERICA WORKS LIKE THAT ••• 
Keeping alert to the needs of business and industry 
••. and meeting them under competitive conditions 
• • . has characterized America's growth. 

And keeping people abreast of these developments 
is the job of America's all-seeing, all-hearing and 
reporting Inter-Communications System. 

THE AMERICAN INTER-COM SYSTEM ••• 
Complete communication is the function, the unique 
contribution of the American business press . . . a 
great group of specially edited magazines devoted to 
the specialized work areas of men who want to man
age better, design better, manufacture better, re. 
search better, sell better, buy better. 

COMMUNICATION IS OUR BUSINESS ••• 
The McGraw-Hill publications are a part of this 
American Inter-Communications system. 

As publishers, we know the consuming insistence 
of editors on analyzing, interpreting and reporting 
worthwhile ideas. We know that business men, in 
order to keep abreast of their jobs, subscribe to-pay 
for-McGraw-Hill magazines edited for their specific 
business interests . . . for the editorial pages tell 
"how" and the advertising pages tell "with what." 

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

Spurred by experience on college magazines, or 
broadened by work in industry, these men will join 
those of earlier classes who are now McGraw-Hill 
engineering editors . 

If you are thinking their way, tell our Personnel 
Relations Department (College Section)-now
about your qualifications for an editorial career. 

McGRAW•HILL PUBLISHING COMPANY, INC • 
• 330 WEST 42nd STREET, NEW YORK 36, N. Y. • NEADQUARTERS FDR IUSINESS NFDIIIATION 

OCTOBER, 1952 9 



WHAT! NO POWER? 

10 

- BEE-HIVE 

The most powerful turbo-jet engine 

now in service is the J-57 Turbo-Wasp. 

It delivers enough thrust to fly this 

B-50 Superfortress with the four 3500 

horsepower rotating engines shut down 

and the props feathered. The Turbo

Jet is carried aloft in the bomb-bay 

and lowered into the airstream after 

the "flying test-bed" gets into the air. 

THE MISSOURI SHAMROCK 



Welcome, Gngineer:J . • • 

To you who were here last year-we are glad to see you 
again. To you freshmen we say, welcome to Mizzou. You have 
chosen a great profession and a great University. 

In recent years, engineering has taken its rightful place in 
the world. Yet, there exists at this time an acute shortage of trained 
engineers. You have, therefore, chosen the right time; the right 
time to enter the profession and the right time to enter ol' Mizzou. 
For this will be a big year for the engineers. 

As student engineers, you must put forth much effort to com
plete the curriculum. Though your studies will require much 
of your limited time, it will be well worthwhile for you to join your 
Professional Society and the Engineers' Club. 

Fifty years ago it was discovered that St. Patrick was an en
gineer. That it was discovered here is a fact of which we are justly 
proud. The first celebration of his birthday at this University was, 
though impromptu, one of the outstanding events of the year 1903. 
Since that year, the celebration has grown into a full week of ac
tivities which has in succeeding years been passed on from class to 
class until St. Pat's week is as traditional to the engineers as are the 
Columns. 

During the coming year the efforts and cooperation of every
one will be necessary to insure the success of the Golden Anni
versary of St. Pat's week. On your shoulders is the burden of con
tinued success. Don't let past and future Missouri engineers claim 
that your shoulders were not strong enough for the load. 

M.N.C. 

OCTOBER, 1952 11 



DEAN CROFT 

COMMENTS 

By DEAN H. 0. CROFT 

It is a very pleasant duty on be
half of our faculty, to welcome a!l 
new students to the College of En
gineering. All of us are glad that you 
have chosen engineering as a career 
and we will do what we can to assist 
you in attaining your goal, that is, 
of educating yourself in the basic prin
ciples of science and the elementary 
techniques of engineering in order to 
be recognized eventually professionally 
as an engineer. 

You, of course, must educate your
self. We can only as~ist you to be 
more efficient in this process by good 
teaching, and by utilizing our excel0 

lent laboratory and library facilities. 
This University and this College are 
the depositories for all the worlds 
knowledge up to and including that 
which is discovered today. This 
knowledge surrounds you and is yours 
for the asking. 

It is possible for you to betray your
self by not taking advantage of the 
priceless opportunity that is yours, be
cause in order to become educated 
you must study. It is hard work
not just studying once a week, or 
twice a week-but continually, and if 
you do not care to put forth the 
necessary personal effort, you will 
surely be a traitor to your own cause, 
for only by study, contemplation, and 
concentration may you become an ed
ucated person and an engineer. 

You are to be highly commended 
for having elected a rigorous course 

12 

of study. The curriculum was not 
drawn out of a hat, but has been de
termined by experimentation and con
sultation, from the advice of the great 
engineers and educators of our coun
try. The course of study, as it should 
be, is under continuing review and 
subsequent change. You are, there
fore, studying a virile curdculum that 
we believe to be the best possible to 
train you for the profession. 

There will be times when you may 
fail to see the necessity for studying 
this course or that course, but we 
wish to assure you that the courses 
prescribed as "required" are really 
just that, if you are to attain the pro
fessional stature that you desire and 
which we of the faculty wish you to 
acquire. So you should be patient 
and conscientious in your approach 
to those studies which do not appear 
to be concerned with engineering. 

The columns in front of the Engin
eering Building were erected about 
1843 for a building which burned in 
1892. These columns have since been 
a symbol of the University for the 
one hundred and ten graduating class
es that have since scattered all over 
the world. Some 4000 engineering 
graduates are among these classes. The 
chronicle of these graduates has been 
recorded all over the world by their 
ideas and lasting works; here and 
there is a bridge, a power plant, a 
telephone system, a harvester, a re
finery, or a novel machine that was 

DEAN H. 0. CROFT 

evolved from the dreams of a young 
man, who like yourself, made the best 
of his opportunities in the very class 
rooms which you enter. 

Many of our alumni are leaders in 
the affairs of their churches, their 
communities, and their professional so
cieties, and thus generously contribute 
to the leadership of the town, state, 
and nation of which they are a part. 
Both Mr. Eisenhower and Mr. Ste
venson would no doubt agree that 
men of this type are the "Best" of 
"Good" citizens. Leadership qualities 
are certainly born in some men but 
no less certainly is it acquired by oth
er men. 

The many student activities avail
able in the University and the En
gineering College, provide an excel
lent training ground for you to de
velop these potentials. The numer -
ous campus organizations all have of
ficers to which one must be elected. 

The Engineers Club and the various 
Student Branches of National Engin
eering Societies, furnish many oppor
tunities for experience in the opera
tions of a group. The Student En
gineering Publication, The Shamrock,' 
always has openings for men interest
ed in magazine production and writ
ing. Why not try to find some spare 
time to devote to these extra-curricu
lar activities and broaden yourself and 
at the same time continue the rich tra
ditions of the University and the Col
lege of Engineering? 

THE MISSOURI SHAMROCK 



MIZZOU 

By DON MORGAN 

Cleo Frank Craig, native Missouri
an, graduate of the College of En
gineering, and now president of the 
American Telephone and Telegraph 
Company, received the honorary de
gree of Doctor of Laws fmm the Uni
versity after delivering the Commence
ment address to a graduating class of 
approximately 1600 students in Brew
er Field House last June. University 
President Frederick A. Middlebush 
cited Craig as "a living example of the 
success which can be achieved under 
the American system of free enter
prise through perserverance, honest 
effort, determination and intelligent 
use of a hard-earned University edu
cation." Craig, born and reared at 
Rich Hill, Mo., received his degree of 
Bachelor of Science in Electrical En
gineering from the University in 1913 
and began work as an equipment man 
for the Southwestern Bell Telephone 
Company in St. Louis immediately 
after graduation. He rose steadily 
through the ranks to become president 
of the parent corporation. Dr. Middle
bush's citation called Craig "distin
guished engineer, business leader of 
sterling integrity. As a student on this 
campus your record was outstanding. 
As president of the world's largest 
corporate business you are providing 
the highest type of public service to 
millions of American people. With all 
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your achievements you have never 
lost those human qualities found in all 
really great leaders. We welcome you 
back to the University of Missouri 
where the foundations for your illus
trious career were established, and 
we take pride in honoring you today." 

Glenn L. Dimmick who graduated 
from the University in 1928 with a 
B.S. in Electrical Engineering was also 
honored recently in the RCA EN
GINEERS DIGEST. While an un
dergraduate he was made a member 
of Tau Beta Pi honorary engineering 
fraternity, and shortly after gradua
tion a member of Sigma Xi, honor
ary scientific fraternity. Upon grad
uation he entered the employ of the 

MEMOS 
General Electric Company as an en
gineer on Photophone equipment. In 
1930 he was transferred to the RCA 
Victor plant in Camden, as a_develop
ment engineer in the field of optics 
and sound recording. During the fol
lowing eighteen years he was active in 
the development of optical systems, 
sound recording methods, sound pow
ered telephones, recording galvano
meters and dechroic mirrors. Mr. 
Dimmick has eighty-seven U.S. Pat
ents to his credit. In 1948 he was 
made manager of the Optics and 
Sound Engineering Group, which later 
became a part of the Advanced De
velopment Engineering Section of the 

. Engineering Products Department. 

( Continued on Page 26) 
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LOOKING AT 

THE SUN 
ARTIFICIAL ECLIPSE CREATED BY NEW 

CORONAGRAPH MAKES CONTINUOUS 

STUDY OF SUN POSSIBLE. 

By R. V. McGAHEY 

Mechanical mounts for the two 
largest, most powerful and ac

curate instruments ever built to study 
the sun's cor,ona are now undergoing 

tests at Sunnyvale, Calif. The instru
ments are called coronographs. 

After completion of "dry runs" on 

these instruments, using electronic de

vices to double for the missing giant 
lens and sun, special optical systems 
and instruments will be installed. The 

two coronographs will then probe the 
sun's secre~s from high-altitude, dust

free and haze-free observatories atop 

-Westinghouse 
This tiny gear on a one-fortieth 

HP motor moves the 14 ton instru
ment. 
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Fremont Pass in the Colorado Rock
ies, and on Sacramento Peak, near 

High Rolls, N. M. The first one 
completed will be located at Sacra

mento Peak and is scheduled to be 
in operation by this fall . 

Scientists, through use of the two 
giant telescopes, hope to gain addi

tional information about the sun's 
corona that will: ( 1) make possible 
highly-accurate long-range terrestrial 
weather forecasting ; (2) enable furth

er progress in forecasting sun-caused 

disturbances that often blackout or 
cripple the world's radio communica
tions and interfere with radar opera
tion; (3) unlock additional secrets 

of the atom; and ( 4) yield further 
keys to supersonic flight in the strat
osphere and even higher- into the 

ionosphere and above. 

The instruments were designed by 
astronomers of Harvard College Ob

servatory and the High Altitude Ob
servatory of Harvard University and 

the University of Colorado. 

ARTIFICIAL ECLIPSE 

By creating a perpetual total eclipse 
of the sun's bright face, the corona

graph makes possible continuous day
time photographic, spectrographic, 

and visual study of the sun's corona. 
Prior to development of the corona

graph in 1930, such studies were not 
possible except at times of infrequent 

- Westinghouse 
Box-like spar houses optical system 

and brief total solar eclipses in widely 

scattered locations on the earth, many 
of them inaccessible. 

An "occulting disc" located in the 
coronagraph's optical system blacks 

out or "occults" the bright face of 
the sun, creating an artificial total 
eclipse, thus permitting study of the 

corona surrounding the sun. 

UNUSUAL OPTICAL TABLE 

Instead of the tapering metal tube 
of the familiar refracting telescope, the 
coronagraph has a long, box-like rec
tangular spar of fabricated steel plate. 

This spar serves as a four-surfaced 

(Continued on Page 26) 
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- Westinghouse 
Schematic diagram of the optic sys

tem. 
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Well, here we are back at the old 
grind. It's time to get the old slide 
rule dusted off and the data paper 
found. If you haven't got a slide rule, 
rack out the log tables, and if you 
aren't in possession of a set of log 
tables-the B & PA Building is across 
the quadrangle. 

Ole Sam can't figure who this little 
character is who has invaded the 
Shamrock. I don't know now, but I'll 
know by next issue. 

Things were sure slow around here 
this summer. Ole' Sam became so 
lonesome that he finally broke down 
and got a job. Horrors! spelled H-O
R-R-O-R-S. The work wasn't too 
bad though. Ole' Sam's houn-. were 
11 :00 to 1 :00 with a two hom lunch 
period. 
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with SL/PST/CK SAM, B.S. '99 

Things are about like last year. 
We've got brains, average guys, and 
stupes. We've got good joes, pretty 
good guys, and jerks. 

Speaking of Rathke, Jim was at the 
head of the ticket line at the foot
ball office bright and early the first 
morning it opened. A little old man 
came to the head of the line and 
crowded in front ~f Jim. Where upon 
our hero picked the little fellow up 
and threw him out. The old man came 
right back and again Jim booted him. 
This happened twice more. The fifth 
time the old boy walked to the front, 
he confronted Jim with "You do that 
once more, and I'm not going to open 
the ticket window. Jim is sitting be
hind the west pole of the north goal. 

It seems that the faculty corps has 
thinned out considerably during the 
summer. Ole . Sam can't figure out 
whether it was because of the lack of 
cool air or the lack of cold cash. 

"Old Faithful" Sangster braved the 
heat. He's working on fire extinguish
ers for the Air Force. He has all the 
gas he needs but is lacking for a re
serve supply. When he quits talking, 
his source of supply is cut off-See? 
He's got all the gas he needs but when 
he quits talking-Oh well. 

• His Honor, Professor Bolstad ( dis-
coverer of the 4th Law of Thermo) is 

'Slap '.iT,,I{ S""'
b5 ''I~ 

back. He's really hepped up on this 
business of International Relations. 
He's the only man at Mizzou that uses 
the half rationalized Swedish milli cu
bic system of measurement. This sys
tem was discovered by the brilliant 

( Continued on Page 30) 
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ARTIFICIAL 
WEATHER 

CONTROL 
EVERYONE TALKS ABOUT THE WEATHER 

BUT NOBODY DOES ANYTHING ABOUT IT 

-EXCEPT THESE SCIENTISTS. 

By OLIVER PARKINSON, Ag.E. '53 

For the past several years, much 
work and experimentation on arti
ficial weather control has been tak
ing place in this country. Much pub
licity in recent years has been given 
to different persons and companies 
that have tried to commercialize 
weather control in the form of in
creased precipitatio~. Many people 
are convinced that it is possible to 
produce precipitation. One of the lead
ing experimenters in this new field of 
weather control has said that it will 
be easier in the future to control the 
weather than to forecast it. 

Irving Langmuir, chemist, physi
cist, Nobel Prize winner, and recent
ly dubbed "rain-maker", has been one 
of the leading personalities in the 
field of weather control. Langmuir got 
into the field by a series of events. 
His famous work was in the field of 
mono molecular films and other thin 
layers which are intimately connected 
with absorbing phenomena. The 
Chemical Warfare Service, in the 
early part of World War II, decided 
to try to improve the smoke absorb
ing properties of the gas mask con
tainers. Langmuir was called upon to 
make a basic study of the problem. 
To conduct the study a generator was 
required to produce monodispersed 
smokes of controlled size and concen
tration. A young protege of Lang
muir's, Vincent Schaefer, built a bum-
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er-atomizer which was so effective that 
the Chemical Warfare Service adopt
ed it as their standard smoke gener
ator. After completing this project, 
Langmuir and Schaefer were assigned 
to the study of radio interference 
caused by the impact of snowflakes 
on airplane surfaces. Langmuir and 
Schaefer established laboratories on 
Mount Washington and completed 
this study. Next came a study which 
was a natural successor to the snow
flake impact-radio interference study. 
This was that of the conditions lead
ing to the icing of aircraft surfaces. 
During these studies, Langmuir learn
ed various facts that led him to be
lieve that it was possible to seed 
clouds and induce precipitation. 

All attempts to produce precipi
tation by seeding with dry ice or silver 
iodide have been based on a theory of 
how rain droplets are formed, evolved 
by Irving Langmuir from his studies 
mentioned before. Langmuir explains 
this theory in his article "Control of 
Precipitation From Cumulus Clouds 
by Various Seeding Techniques" ap
pearing in the July 14, 1950 issue of 
Science Magazine. 

FORMATION 

Cumulus clouds start to form when 
the sun's rays warm the ground and 
surrounding moist air. The warm 

moist air starts to rise, and some of 
the moisture condenses into droplets 
which are so small that they remain in 
the air currents. While the process of 
condensation is taking place, heat is 
liberated. If the heat generated is 
great enough to overcome the natural 
stability of the surrounding air, great
er convection currents are set up and 
thus more moist air rises and the 
cloud forming is accelerated. The 
cloud continues to rise with the new 
convection currents until it reaches 
a very stable overlying layer of air. 

SUPER-COOLED 

Water droplets ordinarily do not 
freeze when the clouds they are in at
tain freezing levels. After reaching a 
freezing level while remaining in drop
let form, a cloud is referred to as 
supercooled. These supercooled cloud 
water droplets freeze only when sub
limation nuclei are present. Sublima
tion nuclei are minute particles of ice 
and various other substances. If too 
few sublimation nuclei are present, 
the supercooled clouds may rise to 
very great heights without precipita
tion falling from them. When the 
clouds reach an altitude sufficient to 
reduce their temperature to -39°C, or 
about 33,000 feet, ice crystals of min
ute size are formed in large numbers 
instantaneously. The ice crystals come 
in contact with water droplets and 
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freeze them immediately. In freezing, 
large amounts of heat are produced 
simulta:-ieously over the whole top of 
the cloud causing the top to rise furth
er. Many times the top separates from 
the rest of the cloud and fh1ts off in 
the form of ice crystals laden cirrus 
clouds. Thus, in forming cirrus 
clouds, moisture is taken away and 
the am::mnt of moisture in the clouds 
for production of rainfall is reduced. 

Sublirr-ation nuclei occur naturally 
in co::1.ce::1.trations of from 1 particle 
per cubic meter to 10' particles per 
cubic meter. Naturally occurring nu
clei differ in the temperature at which 
they are effective for freezing super
cooled water droplets. Most of the 
naturally occurring nuclei are not ef
fective until the temperature is below 
-20°C, about 25,080 to 30,000 feet in 
altitude. 

CHAIN REACTION 

To get heavy rain, what Langmuir 
terms a chain reaction must take 
place. The chain reaction is that one 
snow crystal produces two; two pro
duce four, and so on. Chain reaction 
is accomplished by fragmentation of 
the ice crystals. When crystals grow 
large and s~art to fall, they collect 
into aggregates and strike each other 
on their downward movement, caus
ing fragmentation. Most of the small
er fragments are carried back to the 
cloud by convection currents and are 
thus rea:ly to start the process again. 
If the process continues, the entire 
cloud may be dissipa:e:l. Also, the 
more freezing that occurs, the more 
heat will be generated and greater 
convection currents will be set up, 
thus bringing more of the fragmenta
tion particles back to the cloud. The 
critical conditions or chain reaction 
occur at one point at a certain alti
tude and time not necessarily simul
taneous throughout the whole cloud. 
It takes a certain concentration of a 
given type of nuclei, plus the aid of 
turbulence in the cloud, which tur
bulence is increased by the heat lib
erated by freezing, for the chain reac
tion to be maximum. When the critical 

conditions occur at the bottom of the 

cloud, the whole cloud is made tur

bulent, and the chain reaction takes 
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place throughout the cloud. If the. 
critical condition occurs at the top of 
the cloud, there is either light rain 
produced or the top floats off as a 
cirrus cloud. Heavy rainfall from su
percoded cumulus clouds occurs when 
two conditions are fulfilled : 

1. Weather condijons must be fa
vorable; sufficient moisture and wind 
must be present to carry the moisture 
to the place of cloud growth. 

2. Conce:1.tration of sublimation nu
clei must be great enough to produce 
ice · crystals and the heat generated 
from the freezing process must be 
enough to overcome stability of the 
atmosphere, thus causing clouds to 
grow rapidly and produce turbulence. 
The turbulence is needed to set off 
the chain reaction which is essential 
for the occurrence of heavy self-pro
pagating rainfall. 

SEEDING 

As most people know, the materials 
used in seeding cumulus clouds are 
dry ice and silver iodide. In early 
experiments large amounts of dry ice 
of large size crystals, one-half to three
fourth inches, were used. This formed 
sublimation nuclei at all levels in the 
cloud, causing light rainfall and en
abling the top of the cloud to float 
off as a cirrus cloud. Dropping a single 
dry ice pellet of a slightly larger size 
might have advantages over the mass 
dropping of smaller particles, depend
ing on the amount of nuclei already 
pre3ent. This single pellet of dry ice 
would produce nuclei along its path 
of fall and not throughout the cloud, 
thus increasing the possibility of heavy 
rainfall. The best results would be 
obtained from putting a single pellet 
in the right place and at the time 
when the cloud is ripe or has develop
ed conditions capable of sustaining 
co:1tinuing chain reaction. Often hea
vy rain can be caused by using a 
single pellet shot into the side of a 
cloud fr.om a Very pistol. A plane 
can fly to within 700 feet of the 
cloud, . 700 feet being the _effective 
range of the Very pistol, and still re
main outside the dangerous turbulency 
of the cloud. If the pellet is shot 1,000 
to 2,0::J0 feet above the freezing level 
the heat generated forms only in the 

This article was firs! 

published in the Nation

al S1uden1 Journal of !he 

American Society of Ag

ricuhural Engineers. 

lower levels of the cloud, thus in
creasing turbulence and favoring the 
start of a chain reaction. The best 
way to dissipate or stop the growth 
of a large cumulus cloud is to seed the 
top of the cloud. Seeding the tops 
of the clouds can be accomplished in 
several ways: by a device called a 
"Trickier,,' which ejects liquid car
bon dioxide thmugh a hole 0.003 in
ches in diameter a little at a time; by 
dropping large amounts of finely pul
verized dry ice in the top of a cloud; 
by towing a large piece of dry ice 
behind an airplane. The use of silver 
iodide as a seeding agent came about 
through the work of Bernard Vonne
gut. Vonnegut was seeking a type 
of artificial nuclei nearly as effective 
as ice crystals but more convenient to 
handle. Working with crystallograph
ic principles, a crystal was sought with 
structural dimensions as close to those 
of ice crystals as possible. Of the 
readily available materials, silver io
dide most nearly approximate:l the 
structure of the ice crystal. Experi
me::ital work confirmed the fact that 
very small crystals of silver iodide 
would induce crystallization in clouds 
as warm as - 5°C. Most of the silver 
iodide seeding is done with smoke 
generators from the ground. Foundry 
coke, saturated with silver iodide by 
soaking in a solution, is burned in the 
smoke ge'.1erator. When the silver 
iodide is blown into the air it crystal
lizes and the natural turbulence of the 
air carries it aloft to form nuclei for 
rain droplets. 

ADV ANT AGE AND 

DISADVANTAGE 

Dry ice and silver iodide seeding 

have their advantages and disadvan

tages. Dry ice is easier to control, but 

( Continued on Page 34) 
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MEET 

MIZZOU 
A resume off acts concerning 

the College of Engineering 

By THE STAFF 

MEET MIZZOU, men. Not Miss 
Mizzou of the Steve Canyon comic 
strip, but Mizzou Engineering Col
lege. E!Ilgine School to you old hands. 
To you new men particularly, we want 
to give a little of the low-down on 
Engine School. Now that you have 
managed to fight your way through 
New Student Week and have settled 
down to regular classwork, we sorta 
thought that you could stand a little 
rehash .of all you were told plus a 
few other items they forgot to men
tion. Everything is handled pretty well 
during the Week, but they throw so 
much at you in such a short time that 
only Supermen could remember it all. 
So----we'll refresh your memory. 

EXTRA-CURRICULAR 

First of all, you who have decided 
to become engineers have chosen one 
of the most important fields today 
for your career. It's one of the tough
est you could have picked, and will 
take plenty of hard work on your 
part. However, along with this hard 
work is the opportunity for a lot of 
fun. One of the big things in Engine 
School is the chance you have to join 
the Engineers' Club. This is a vol-

untary organization open to all mem

bers of Engine School. It publishes 
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the SHAMROCK, is completely re
sponsible for activities during Saint 
Pat's Week (more about this later), 
puts on some swell programs at meet
ings, and generally is the representa
tive of Engine School to the public. 
One of the requirements for Knighting 
( more about this later, too) is that 
you hold membership in the Club for 
four years, or for all the time you are 
enrolled. If you miss out on the 
Club the first year, it takes a lot of 
work later to make up for it, al
though it can be done. 

Saint Pat's Week, mentioned above, 
is held during March each year, with 
Saint Patrick's Day being one of the 
days of the Week. If you are wonder
ing why we celebrate Saint Pat as our 
Patron Saint, here is the reason: He 
was one of the first engineers; he in
vented the first worm drfoe when he 
drove the snakes out of Ireland! Dur
ing the week, you will be part of such 
varied activities as Burrall Class, the 
Hamburg Show (stag party), a beer
bust, a beard-growing contest, the 

Campus Stunt, the Lab Exhibits, the 

Knighting Ceremony, the Saint Pat's 

parade and finally, the Ball on Satur

day night. It's quite a week, and 

something you'll remember all your 

life. Join the Club when you get the 

chance, and get with it! 
We have twice mentioned the busi

ness of Knighting. The club selects 
engineering seniors each year to be 
knighted by Saint Pat during His 
week. These men are those who have 
worked the hardest during their stay 
here; helping the Club and the School 
in any way they can, in addition to 
keeping a high grade average. This is 
an honor you can earn, along with the 
regular Honorary Societies. It's a rec
ognition by your classmates of your 
willingness to pitch in and do the lit
tle extra" that makes the difference. 
It may not sound like much to you 
now but, when the time comes that 
you could be Knighted, you'll never 
forgive yourself if you haven't done 
enough to be eligible. Ask some of the 
men Knighted last year. 

PROFESSIONALS 

Well-we've told you about the 
Club and the Knighting. Now we'll 
mention some of the ·other organiza
tions you can become a member of, 
if you keep up your grades. Engine 
School has five departments. That's 
right, five; Agricultural, Chemical, 
Civil, Electrical, and Mechanical. Ev
eryone seems to forget that we have 
an Ag Engine department, but it is 
a real booster of Engine School and 
the Club. Each department has a sau
dent chapter of a national profession
al organization. In the same order as 
above, they are: ASAE, AIChE, 
ASCE, AIEE-IRE, and ASME. As a 
member of your particular depart
ment, you may join your departmental 
organization and do your part in keep
ing it active. When you leave school 
after graduation, your student mem
bership will get you into the National 
with a lot less trouble than if you were 
not a member in school. These organi
zations have as their purpose the fur
thering of their individual type of en
gineering. Your membership and sup
port will do much to help them in 
their aims. 

HONORARIES 

In addition to these professional 
societies, there are several honorary 
fraternities in the departments. For 
example, Chi Epsilon is the honorary 
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in Civil Engineering. To become a 
member, you must have a grade aver
age high enough to satisfy their re
quirements and be voted in by the 
membership. In Electrical Engineer
ing, it's Eta Kappa Nu. They main
tain a grade requirement and you 
must be voted in. Mechanical E111gin
eering has Pi Tau Sigma, with simi
lar requirements. Over and above all 
these, Tau Beta Pi is an honorary 
for all departments. It is the highest 
honor that may be received from En
gine School, and is its equivalent .of 
Phi Beta Kappa. And-the require
ments are rugged. Membership in 
these orgac1izations entails work on 
your part, good grades, and a real 
interest in Engine School. Part of the 
requirements of these societies is that 
you make a wooden replica of their 
insignia, p'.us other specific duties. It 
isn't easy to make the grade, but it is 
well worth it when you graduate. 
Aside from the good feeling it gives 
you to be a member, it will help you 
get a better job if you can list these 
honoraries on your job application 
blank. 

PUBLICATION 

Now for a plug. Since you are read
ing this, you must know what the 
SHAMROCK is. It is your maga
zine, put out by your Engine Club. 
It takes an Editor, Business Mana
ger, Correspondent, Advertising Man
ager, Humor Editor, Art Editor, and 
a host of other staff members. It 
can't run itself, nor can it be done 
by a handful of men. It takes a good, 
big staff to do the job right. If you 
have talents for any of these various 
jobs, don't hesitate to drop into room 
233 and offer your services. Mike 
Chiarottino, the Editor this year, will 
need plenty of help and plenty of good 
stories. Can you write? Well, get on 

the ball and help Mike .out. He's on 

the second floor, just to the left of the 
rear stairs in the main Engineering 

building. Room 233; remember that 
number. 

CURRICULAR DEPT. 

Still with us? We've taken you pret
ty fast through the various student ac-
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tivities, and now we'll let you in on 
some of the faculty you'll either want 
to know, or have to know. One swell 
guy you will get to know eventually 
is Dean Huber 0. Croft. That's not 
gilding the lily, either. He's head and 
shoulders behind Engine School, the 
Club, and you. If it has to do with 
engineers, brother, there is no better 
man to have on your side than Dean 
Cr.oft. Then, in the office next to his, 
you'll find another pal to all engin
eers. That nice looking lady is Mrs. 
Ramsden, the Dean's secretary. Ce
cilia is his secretary, but she is the 
student's right hand. Anything you 
want to know or questions you want 
answered, she can give you the real 
dope. Get to know her; it will be well 
worth your while. 

At the other end .of the hall you 
will find another guy you will become 
familiar with before long. Mr. Miller 
is the Dean's Assistant and, in addi
tion, is head of all rr..echanical draw
ing in the school. When pre-registra
tion slips up on us near the end of a 
semester, his office is where the course 
cards will be found. Zealously standing 
guard over them will be Mr. Miller. 
In an adjoining office is Dr. Scorah, 
or "Doc" to most of us. He is head of 
the Mechanical department. Doc is 
one of the mainstays of the school 
and you will undoubtedly meet him 
somewhere along the line, even if you 
are not in his department. 

Another group of offices may be 
found in the rear hall, in the Electric
al section. Head of this department 
is Dr. Wallis. A little guy with a lot 
on his shoulders, he is a real good 
friend to the E.E.'s. Also in the back 
hall is the Chemical department. Boss 
man here is Dr. Oldham. Usually on
ly the Ch. fa's get to know him well, 
but they say he is tops. Through the 
tunnel and way 'round to the front 
of the other building we find Prof. 
Rubey. Head of the Civil Depart
ment, he bosses nearly all of the build

ing on the South side of the tunnel. 
The Agricultural department is on 

another" campus, -East .of Rollins and 
College Streets. Top man here is Prof. 
Jones. Although the Ag Engine de

partment has few students, it is doing 
a real job and has a great future. 

Back on the Red Campus, on the 
second floor of the Engine Building, 
is the Engineering Library. In charge 
of the books, and you while you are 
in the library, is Miss Morelock. 
Nearly any book on engineering sub
jects may be found in this Library, 
and the math books were move1 into 
it last year. With all this reference ma
terial it is seldom that an engineer 
need go to the main library. Inci
dentally, if you are new to library 
procedure, it is a good idea to get 
hep to what goes on. Makes it easier 
for you and the librarians, as well as 
getting you what you want with less 
trouble. A description of library pro
cedure is part of New Student Week 
but if y.ou missed it for any reason 
( ha, ha) you will do yourself a favor 
by getting set straight as soon as pos
sible. 

GRADE POINT SYSTEM 

We can't tell you about all the 
swell people in Engine School ; that 
would take a book. So will finish off 
this little piece by going over the grade 
requirements. We don't use Honor 
Points in Engine School. To graduate, 
your grade-point average must be 2.00 
or better, which is an M or better. 
An E is worth 4.00, 'an S is worth 
3.00, and an M is worth 2.00. Since 
we know you won't get any I's, it is 
hardly necessary to say that they are 
worth only 1.00 per hour. Suppose 
you get an S for the semester in a 
3-hour course. Each hour is worth 
3.00 so you get a total of 9.00 grade
points. An M in a 2-hour course gives 
you 2.00 for each hour, and a total 
of 4.00 for the course. If you average 
this with the first one, 9.00 and 4.00 
add up to 13.00 and, divided by the 
total of 5 hours, we get 2.60 grade
points. To find your average, divide 
the total number of earned grade
points for all your courses by the total 
hours covered by the courses. Nothing 
to it.! 

A word about deficiencies will not 
be amiss here. Of course, you aren't 
going to get any bad grades but it 
pays to know what the score is. An 

I counts 1/ 10 deficiency point per 
hour, while an F grade counts a full 

( Continued on Page 28 ) 
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Reducing noise in radar ... 
Measuring the noise figure of an experimental travel
ing-wave tul,e are Dr. A. V. Hae.ff (right) head of the 
Electron Tube Laboratories at Hughes, and Dr. Dean 
Wat kins (left) one of his co-workers. 

/ / ..,..,..-~ 

f~w-~ 
\ ' \,_;7 

THE MISSOURI SHAMROCK 

'-~~~----, 
l ; 
\; 



D I 

j1) 
\ 
I 

··------.. 1_ 

oqTOBBR, 1952 

In the operation of a radar system, the amount 

of energy reflected from small targets is 

very minute. The over-all sensitivity and 

range of radar depend equally upon effec

tive! y generating and transmitting consid

erable power at microwave frequencies

and upon effectively receiving and ampli

fying very weak echo signals. 

An important limitation in receiver sensi

tivity is imposed by noise that is created 

within the receiving tubes-and caused by 

random motion of electrons. Because the 

reduction of tube noise could make avail

able improved techniques to the designer 

of many types of microwave systems, a 

project is under way at Hughes Research 

and Development Laboratories to expand 

our understanding of noise phenomena at 

high frequencies. 

Studies in tube noise are being made with 

the newly developed traveling-wave tube, 

shown on this page in actual size. This tube 

has the unique ability to amplify micro

wave signals over a wide frequency range, 

but its excessive noise 'has hitherto pre

vented its extensive use. Methods · of re-

ducing noise in the traveling-wave tube 

are being devised and tested at Hughes, 

and the recently obtained noise figure of 

13 decibels at a frequency of 10,000 mega

cycles is proving of considerable interest 

to systems designers. 

Positions for engineers and physicists are 

available in the Research and Development 

Laboratories; If you would like to learn 

more about these positions, and are not 

now engaged in an urgent military proj

ect, write to: 

· Hughes Research and Development Laboratories 

Engineering Personpel Department 

Los Angeles County 
Culver City, California 
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BULLARNEY 

A gold digger is a girl who hates 
poverty worse than sin. 

The early bird may get the worm, 
but did you ever stop to consider what 
the early w,orm gets? 

• 
Do you suppose uninhibited ghosts 

go about doing what comes super
natura:ty? 

There's a new green lipstick for girls 
always on the go. 

Success is getting what you want. 
Happiness is wanting what you get. 

A woman's face is her fortune
and sometimes it runs into a nice fig
ure. 

No radio program ever was so good 
that somebody didn't think his two
cents worth of chatter was better. 

June (A bride) was showing her 
uncle over their new home. 

"This is my room, Uncle. You see 
we have twin beds; they are so much 
more hygenic. That is Harry's, and 
this is mine." 

Then the uncle noticed a blue china 
clock on the mantle and remarked, 
"What a charming c'.ock." 

"Yes," replied June, "it's a wed
ding present from dear Grandma." 

A few weeks later the uncle re-
- ceived a note from June telling how 

the blue clock had disappeared the 
very afternoon he was there. Could 
he throw any light upon the subject? 

The uncle ~nswered by return mail. 
"Dear June, look in Harry's bed." 
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By FRENCH 

A first grade teacher fresh from 
college was taking over class for the 
first time. Upon entering the class 
she noticed a nasty word on the black
board. (Signed only by the Phantom). 
She didn't know what to think or do. 
So she said, "Now children let's fold 
our little hands, put them on our little 
desks, and put our little heads down 
on the desk. Then the person who 
wrote this word on the blackboard will 
come up and erase it." So they all 
folded their little hands, put them on 
their little desks, and put their little 
heads down on the desk. All was quiet 
for a short spell, then there was a 
thump, thump, thump ,of little feet, 
a pause, and a thump, thump, thump, 
of little feet going back to the desk. 
After everything was quiet again the 
teacher said, "Now let's see if the 
word was thoroughly erased." So they 
all looked to the board. Much to their 
surprise they found written there, 
a nastier word, and "the Phantom 
strikes again." 

Friend : "My good man, why don't 
you take the train home?' ' 

Drunk: "It's no use, my wife 
wouldn't let me keep it in the house. 

"Your' e a young man with both 
feet on the ground, eh? What do you 
do for a living?" 

"I take orders from a guy with 
both feet on the desk." 

"What was the explosion on Cas
per's farm?" 

"He fed his chickens some 'Lay or 
Bust' feed, and one of 'em was a 
rooster!" 

''l'se wants a ticket for Florence." 
Ticket agent ( after ten minutes of 
weary . t h u m b i n g over railroad 
guides) : Where is Florence? 

Mammy: "Setten over dere on de 
bench." 

"What is a flood?" the teacher 
asked as her pupils' brows formed 
ridges. 

"I know" said Ray, the number one 
boy. "It's a river too big for its 
bridges." 

The colonel was lecturing a class 
of incipient officers. "A 40 foot flag
pole has fallen down," he said. "You 
have a sergeant and a squad of men. 
How do you erect the flagpole again?" 

The candidates thought, then made 
suggestions about block and tackle, 
derricks and so on. 

"You're all wrong," said the colonel. 
"You'd say: "Sergeant, get that flag
pole up." 

Bachelor : a man who can take a 
nap on top of the bedspread. 

A lad applied for a job at a drug
store. His interviewer began to fill 
in the form. 

"Your name?" 

"Henry Ford," answered the boy. 
"That's a pretty well-known name, 

isn't it?" 

"It ought to be," said the boy. "I've 
been delivering groceries around this 
neighborhood for two years." 

( Continued on Page 38 ) 
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It sparked an 

electronic revolution! 

Perhaps you've heard something about the 
transistor-a tiny and mechanically simple elec
tronic device based on an entirely new prin
ciple. It can do many things a vacuum tube can 
do-yet its greatest possibilities may lie in ap
plications where vacuum tubes have not been 
used. 

A few years ago this revolutionary device was 
invented and experimentally made by scien
tists at Bell Telephone Laboratories. Today, 
several types of transistors are in production 
at Western Electric-manufacturing unit of 
the Bell System. 

This didn't just happen! Its manufacture is the 
result of a lot of teamwork by Western Electric 
engineers of varied skills and training. 

Transistors are unimpressive looking little 
things, but don't let that fool you! The most 
delicate metallurgical and manufacturing skills 
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The 2A Transistor illustrated Is designed to flt a plug-in 

socket. In one use in the Bell System, ribbon leads are 
employed as shown above. 

are required in their production. In one type of 
transistor there are three thin adjacent regions 
of germanium, each region containing chemical 
elements in exact quantities, the whole unit 
being no larger than the head of a match! Suit
able leads, or wires, must be positioned in proper 
relation to these layers with utmost accuracy, 
using microscopes and oscilloscopes. 

Transistors can do many things: transform 
radio energy for driving a telephone receiver or 
loudspeaker-amplify weak signals-generate 
a-c current-convert a-c to d-c-respond to 
light-increase, decrease or halt the flow of 
current. Small and rugged, they're going to work 
today in the Bell System and in varied types of 
military equipment. 

Quantity producing these mighty mites-with 
laboratory precision-is typical of many for
ward-looking engineering projects at Western 
Electric. 

A UNIT OF THE BELL SYSTEM SINCE 1882 
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TECHNICAL ARTICLE 

on es 
For the Best Article Published in 

The Missouri Shamrock 

FIRST PRIZE, $25 

Contributed By 

Missouri Society of Professional Engineers 

SECOND PRIZE, $10 

OFFICIAL RULES 

1. Articles may be technical or semi-technical on any engineering 
subject. 

2. All students of the College of Engineering are eligible. 

3. Articles should be 1500-300 words in length. 

4. All articles submitted become the properly of the SHAMROCK 
and may be changed, edited, or published at the discretion of 
the staff. 

5. Judges will be Dean H. 0. Croft, Prof. G. V. Lago, Prof M. M. 
Bolstad, and the Editor of the SHAMROCK. 

6. Judging will be on a point basis for suitability, accuracy, reader 
interest, coherence, and general effect on the reader. Winners 
will be those with largest number of points. 

7. Contest closes March 15, 1952. 

8. Winners will be announced in the May issue. 

Here is your chance lo win a prize and have lbe fun of 
seejng your by-line in print! 

I 
■ 
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SPRING WIRE 

for uniform quality, 
is the best 

we're sure this spring 
we've ever made 

• wire 

ROEBLING is about the largest specialty wire 
manufacturer in America. And with progressively 
improved facilities and more positive controls we 
are constantly turning out wires with a higher uni
formity of gauge, finish and mechanical properties. 

Among these products that save preparation 
time and boost production for users are mechanical 
spring wires including hard drawn, soft, annealed 
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or oil-tempered M.B., H.B. and Extra H.B.; music 
wire; upholsterers' spring wire and valve spring 
wire ... all in a full range of physical properties 
and finishes. 

Reduce your machine shut-downs and step up 
overall production with the Roehling specialty wire 
that will meet your most exacting requirements. 
John A. Roebling's Sons Company, Trenton 2, N. J. 

AT1.ANTA, 934 AVON AVE • BOSTON. SI SLEEPER ST • 

CHICAGO, S525 W. ROOSEVELT RO• CINCINNATI, 325:J 

F'REOONIA AVE • CLEVELAND, 701 ST. CLAIR AVE, N. E. 

• DENVER, 4801 JACKSON ST• DETROIT, 915 FISHER 

BLOG • HOUSTON, 6216 NAVIGATION BLVD • LOS 

ANGELES, 5340 E. HARBOR ST • NEW YORK, 

l'31 RECTOR ST• ODESSA, TEXAS, 1920 E . 2ND ST 

• PHILADELPHIA, 230 VINE ST • SAN 

FRANCISCO, 1740 17TH ST • SEATTLE, 900 

1ST AVE S . • TULSA, 321 N, 

CHEYENNE ST • EXPORT SALES 

OFFICE, TRE:NTON 2. N. J. 

25 



Oificel'S and directors of the Missouri Engineering Alumni Organiza
tion September 20 in Columbia, Mo. Beginning at the front center an4 
reading around the table from left to right, those present are John Reid, 
President of the Engineers Club; B. D. Simon, Sr., M. A. Riddle, C. P. Car
son, E. J. Vredenburgh, Earl Ebbe, Frank D. Oldham, S. H. Pollock, Harold 
E. Gove, Arnot M. Finley, and Dean H. O. Croft at right end of table. L. W. 
Helmreich, who also attended the meeting, was not present when photo
graph was taken. 

MIZZOU MEMOS 

( Continued from Page 13 ) 

He is a Fellow of the Society of Mo

tion Picture and Television -Engineers. 

His many technical papers in the 

ESMPT Journal won him the Prog

ress Medal Award of the Society for 

the year 1941. In 1949 Mr. Dim

mick received the RCA Victor Award 

of Merit. 

John W. Baldwin, M.E., who gradu

ated in 1919 has been with the Ohio 

Boxboard Company for the past 28 
years. He is in charge of the power 
division of the plant. Through his 
e_fforts the power plant has been com
plete~y modernized by the installation 
of high pressure boilers and turbines 
resulting in an efficient steam cycle 
and large savings in fuel costs. Mr. 
Baldwin is living at 15 N. 4th Street, 
Rittman, Ohio. 
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An E.E. graduate of 1920, Frank 
Leach, is Vice President and General 
Manager of North American Produc
ing Company of Wichita, Kansas. The 
company is a crude oil producing 
concern. His home is at 245 S: Crest
way, Wichita 8. 

The members of the graduating 
class of 1952 have had no trouble 
getting positions in industry ( some 
Uncle Sam's) . Several are continuing 
their education in graduate study. In 
next month's issue we will have a 
complete rundown on their new jobs 
and addresses. 

We regret to learn that Mr. 
Richard H. Phillips, B.S. in 
Civil Engineering, class of 1890, 
passed away September 22 in 
Cleveland, Ohio, Mr. Phillips 
was chief engineer for the St. 
Louis World Fair and was one 
of our oldest alumni. 

It has been several years since the 
SHAMROCK has been in touch with 
some of our alumni. Your former 
classmates are interested in knowing 
where you are and what you are do
ing. So, why not drop us a card or 
letter giving us that vital info. 

Officers and directors of the Mis
souri Engineering Alumni Organiza
tions met Saturday, September 20 to 
discuss plans for the forthcoming year. 
It was announced that Prof. E. J. 
Vredenburgh would take over the posi
tion of secretary. Dean Croft gave a 
resume of happenings about the En
gine School and the University. To 
highlight the meeting, plans were 
made to draw a large number of 
alumni to this year's St. Pat's celebra
tion, the 50th anniversary celebration. 

CORONAGRAPH 
( Continued from Page 14) 

table 26 feet long and 40 inches by 32 
inches in cross section. On its outer 
surfaces, the Observatory scientists 
can mount as many as 11 complete 
optical systems and other devices for 
solar research. 

Eiach coronagraph has an electronic 
guider device actuating sensitive con
trols and electric motors that will keep 
the spar automatically and accurately 
aimed at the sun as the earth turns 
on its axis and moves through space. 

At its exact center, the spar is sup
ported on a heavy cast-iron base. A 
"polar axis" shaft, aligned on the 
North Star, permits the spar to be 
rotated from east to west to counter
act the earth's rotation. 

Bearing hubs on the stub of the 
polar axis shaft permit movement of 
the spar north and south through an 
arc of plus or minus 25 degrees from 
the plane of the earth's equator. 
M_ovement on the axis compensates 
for the seasonal variation of the sun's 
path. 

To ensure always-accurate align
ment of the various optical systems on 
the sun, surfaces of the spar must not 

( Continued on Page 28) 
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Nature was working for you ... a billion years ago 
Age-old natural gas- changed beyond recognition by the 

hand of science-is in nearly everything that's new today 

Geologists tell us that centuries ago mountains rose and 
crumbled ... oceans formed and disappeared ... and great 
masses of plant and animal life were buried under layers 
of earth, rock, and water. Gradually, chemical reactions 
changed that buried matter into oil and natural gas. 

IT IS IMPORTANT TO ALL OF US-Naturalgascameinto 
its own within the lifetime of many of us. Its great impor
tance began when scientists learned to separate and use its 
parts. Out of this work in the field of petro-chemistry came 
"Prestone" anti-freeze, the all-winter type that took the 
worry out of cold weather driving. Then there are today's 
plastics. Some are so soft and pliable that they make beau
tiful, long-lasting curtains and drapes for your home. Others 
are so tough and enduring that they are used to protect the 
bottoms of ocean liners. Natural gas products are impor
tant ingredients in nearly all of them. 

FROM ANTI-FREEZE TO FUEL-Wherever you turn, there's 
something that's been made better by the magic touch of 

chemistry. It brings you many of today's life-saving wonder 
drugs ... man-made fibers for exciting new textiles ... hun
dreds of useful chemicals ... and also "Pyrofax" gas, the 
modern bottled gas for home, farm, and industry. 
UCC AND CHEMISTRY-The people of Union Carbide 
pioneered in producing synthetic organic chemicals. Today, 
their plants turn out more than 350 of these versatile chem
icals for industry to use in making the things that serve 
you so well. 
STUDENTS and STUDENT ADVISERS: Learn more about the many 
fields in which Union Carbide offers career opportunities. Write for 
the free illustrated booklet "Products and Processes" which de
scribes the various activities of UCC in the fields of ALLOYS, CAR• 
BONS, CHEMICALS, GASES, and PLASTICS. Ask for booklet 1-2. 

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

-----UCC's Trade-marked Products of Alloys, Carbons, Chemicals, Gases, and Plastics include------
PRESTONE and TREK Anti-Freezes• EVEREADY Flashlights and Batteries• NATIONAL Carbons • ACHESON Electrodes• PYROFAX Gas 

ELECTROMET Alloys and Metals• HAYNES STELLITE Alloys • PREST-0-LITE Acetylene 
DYNEL TEXTILE FIBERS• BAKELITE, KRENE, and VINYLITE Plastics• LINDE Oxygen• SYNTHETIC ORGANIC CHEMICALS 
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CORONAGRAPH 
( Continued from Page 26) 

bend more than one thousandth of an 
inch regardless of the spar's position. 
Bending is prevented by using an in
ner truss spar that supports the outer 
spar through a system of multiple hy
draulic bellows and counterweights. 
These compensate for the bending pull 
of gravity. 

Despite its great weight and size, 
the spar will be so delicately balanced 
and literally floated on a thin film of 
oil by "oil pad bearings," that an 
electric motor rated at only one four
thousandth horsepower will drive the 
14-ton mechanism as it follows the 
sun. 

- Westinghouse N ews 

... 
The words, "In God We Trust" 

were put on pennies for the guidance 
of those who use such coins as sub
stitutes for fuses. 

MEETMIZZOU 

(Continued from Page 19) 

point. If you get 5-1/ 10 points 
against you in any one semester, you 
are on the deficiency list and may be 
suspended. If you total 10-1/ 10 
points over all the semesters you have 
attended, you are also eligible for 
suspension. As you can see, an F 
grade really adds up these points fast, 
so don't get any F 's and you will be 
OK. One other thing. At approximate
ly mid-term you will get exams and 
a tentative grade. If this grade is an 
I or an F, you will find your name on 
the bulletin board as a deficiency and 
will have a pink slip sent home to your 
parents. Treat these pink slips as a 
warning that you are behind the rest 
of your class and will have to get with 
it. It isn't hard to turn a mid-term 
deficiency into an M or an S if you 
really get on the ball. 

That's about it. If you run into 
questions that need answering, see 
Mrs. Ramsden or one of the advisors. 

• • • for low- cost, medium sized 
Screw Machine Work 

Ordinarilly we only think of our ad
visors at pre-registration ~ime, when 
we need their signatures. Part of their 
job is to advise you on school mat
ters at any time, so don't hesitate to 
drop in on them when you need help. 
We have slid over this material rath
er roughly since we have only a little 
space, but we hope to have helped a 
little in removing some of the puzzled 
looks seen on various faces the last 
few days. 

Men occasionally stumble over the 
truth, but most of them pick them
selves up and hurry off as though 
nothing had happened. 

... 
A divinity student named Tweedle 
Refused to accept his degree. 
He didn't object to the Tweedle, 
But he hated the Tweedle D.D. 

The thousands upon thousands 
of men who use precision tools 
will tell you that there are none 
better than Lufkin. All Lufkin 
precision tools are the product 
of years of fine tool-making ex
perience combined with the very 
latest design features. Experienced 
engineers know Lufkin tools are 
the most accurate they can buy. 
See the complete line of Lufkin 
tapes, rules, and precision tools 
at your hardware or tool store. 

Modem in design, massive in construction, assures 
continuous, accurate production of medium size. parts 
for cameras, automohiles, business machines, time 
fuses, etc. Wide range of speeds and high-to-low speed 
ratios, (168 two-speed combinations from 17 to 1965 
R.P.M. in ratios from 2.2:1 to 13:1) make possible 
highest cutting efficiency on a wide variety of materials 
and work diameters. 

·BUY !UJ:'KIN TAPES. RULES. PRECISION TOOLS 1,:.,_ .. ____ ,_,,,..J' at your hardware or tool store 
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Write for illustrated bulletin on the new No, 4 
Automatic. Brown & Sharpe Mfg, Co,, Providence 
1, R. I., U. S. A. 

BROWN & SHARPE il1l~ 

THE LUFKIN RULE CO., SAGINAW, MICH. 198 
132,138 Lafayette St., New York City • Barrie, Ont. ---------- - -------. 

THE LUFKIN RULE CO., Saginaw, Michigan I 
Please send me the interesting illustrated booklet, I 
"Micrometer Reading Made Easy!" 

. I 
I 

NAM 

ADORES~---~----------- I 
CITY---------STAT~----- I 
--------------------- 1 
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World's simplest 3-speed changer, 
this versatile Victrola combines new 
playing ease with the finest reproduc
tion o~ sound. And it changes "45" 
rpm records correctly, on the same 
turntable used for other speeds. 

Key to this advance is RCA Victor's 
slip-on "45" spindle, which fits over the 
permanent spindle and locks in place. 
No plugs or extra gadgets. Simply stack 
your "45" records on this fine instrument, 
and play up to fourteen of them - at the 
twist of a knob. Then, whenever you 
wish, remove the "45" spindle, flick the 

needle and speed controls, and the same 
Victrola changer will play records auto
matically at 331/2 or 78 rpm. 

More than a year of research and engi
neering went into this changer-further evi
dence of the leadership which assures you 
finer performance in any product or service 
of RCA and RCA Victor. 

* * * 
See the latest in radio, television, electronics 
at RCA Exhibition Hall, 36 W est 49th St., 
N. Y. Admission is free. Radio Corporation 
of America, RCA Building, Radio City, New 
York 20, N. Y. Tmks. ® 

RADIO CORPORATION OF AMERICA 
World leader in radio - first in tele~•ision 
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CONTINUE YOUR EDUCATION 
WITH PAY-AT RCA 

Graduate Electrical Engineers: RCA 
Victor-one of the world's foremost manu
facturers of radio and electronic products 
- offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad
vancement. Here are only five of the many 
projects which offer unusual promise: 
• Development and design of radio re
ceivers (including broadcast, short-wave 
and FM circuits, t elevision, and phono
graph combinations). 
• Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 
• Design of component parts such as 
coils, loudspeakers, capacitors. 
• Development and design of new re
cording and producing methods. 
• Design of receiving, power, cathode 
ray, gas and photo tubes. 
Write today to College Relations Divi
sion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 
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COLUMNS 
( Continued from Page 15) 

Dr. Ollie Swenson one day when he 
was trying to cure his athletes foot. 
His Honor speaks a remote South 
African dialect in his classes, going 
on the theory that one of his students 
might work with an oil company on 
the Dark Continent. Anyway, what 
is a college education if a man doesn't 
know at least one remote South Afri
can dialect? 

Tiger Club 
COLUMBIA'S FINEST 

NIGHT CLUB 

Hiway 40 & Grand Columbia, Mo. 

Jack's Latch 

Cafeteri~ 

Famous 

For Fjne Food 

MR. & MRS. 0. T. SMILEY 

26 on the Strollway 

The Ken Reichart,s' were presented 
with a bouncing baby girl this summer 
and of course Ken handed out cigars. 
Ole Sam hopes the baby is better than 
the cigars. 

"Long Shanks" Bob Joy is back 
in the fold. Bob, you know is a ham. 
In fact, he's about the biggest ham in 
Columbia outside of some of the men 
out in town. Bob also is an amateur 
radio operator. 

.. 
Yahoodie entered M.U. as a fresh

man this fall. You all know Yahoo
die. He's the guy that turns on the 
light in the glove compartment. He 
use to work in refrigerators but they 

1 put the freeze on him. 

The reverberations of the panty raid 
have about reverberated and Ole Sam 
hates to bring up the subject, but 
Paul Sims feels that if B,J.M. (Ste
phens) will get in touch with him, 
he can make the winter much warmer 

The Bank of Servi,e 
Checking Accounts 
Safe Deposit Boxes 

Loans 
Night De:pository 

COLUMBIA SAVINGS BANK 
Ninth and Broadway 

Member F.D.I .C. Columbia, Missouri 

Modern Portrait. an? Commercial Photography 

for her. Paul says he found the little 

things in the boiler room. Well, he 

didn't exactly say that either, but he 

said he had a pair of hot pants. 

Ole Sam attended the symphony 
this summer and enjoyed it very much 
although he did get into an argu
ment over the piece they were play
ing. One woman said it was Beetho
ven's 5th. Another said it was Cho
pin's 7th. But Ole Sam straightened 
it out. The sign said it was the "Re
frain from Smoking." 

.. 
Ye Ole Ed and Ole Sam worked for 

the City this summer. The Stud Duck 
of the job was Bob Heuchan (pro
nounced Hutchin). EE '29. Hutch 
complained all summer of being too 
old to cut the mustard. Ye Ed and 
Sam SQOn tired of this complaining 
so Hutch was presented with a pocket 
knife and a jar of mustard. The com
plaints were immediately stilled. 

.. 
Did you hear about the girl whom 

the boys called "teacher" because she 
made them raise their hancf_s?-or the 
guy they call "Label" because he 
sticks so close to the bottle?-or the 
girl whom the guys call "Highline" 
because she can't be touched? 

.. 
Well, ole Sam got to be runnin' -

left a motor running in the lab. 

1010 BROADWAY 

COLUMBIA, MO. 

Leeon Smi±h, Pho±ographer 
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Make the First Job Count! 
by PAUL CLARK 

Application Engineer, Electric Control Section 
WEST ALLIS WORKS 

(Graduate Training Course 1950) 
Iowa State-EE-1949 

IT SUDDENLY occurred to me while I was 
a senior, looking for a job, that my first 

job would be all important. In a way, it 
was going to be almost as much a part of 
my schooling as my last year at "State." 

Since then, I've been glad I thought 
of it that way, be
cause that's what the 
first year and a half 
was . . . schooling. 
Among other things, 
I learned what I 
wanted to do, and 
learned a lot about 
products and indus
try problems. But I 
give much of the 

PAUL CLARK credit for the great 
amount I learned to the Allis-Chalmers 
Graduate Training Course and consider 
myself very lucky to have chosen Allis-

Power Transformer being installed in 
Midwest utility. 

Chalmers. Perhaps a quick review of my 
own experience will show why I feel that 
way. 

After graduating from Iowa State 
in 1949 

I started the Allis-Chalmers Graduate 
Training Course on the Steam Turbine 
erection floor. From there I went to the 
switchgear and pump departments to 
familiarize myself with other utility equip
ment; and from there, to the Motor and 
Generator section, which at the time was 
my goal. 
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Brain of a giant 107,000-kw steam turbo-generator is this complex 
Regulex voltage control. Clark finds such control a fascinating problem. 

Arrange Your Own Course 

From this, you begin to see the freedom 
a GTC student has at Allis-Chalmers. 
You not only have complete freedom in 
arranging your course, but you can change 
your course as you go along and your 
interests develop. Best of all, you have a 
wide choice, because Allis-Chalmers builds 
such a wide line of products. 

Even after getting to the Motor and 
Generator section, which had been my 
original goal, I had a chance to change my 
mind. While I found a certain glamour to 
the big motors and generators, I became 
really intrigued by the electrical brains of 
these giants, and decided to go to the 
control section to learn more about them. 
I have been working there ever since. 

Today, I am in charge of pricing, apply
ing and promoting the ·sale of three lines 
of control devices: Rocking Contact volt
age regulators; Regulex voltage regula
tors; and liquid rheostats. Part of my 
time is spent traveling . . . visiting cus
tomers and helping district office salesmen. 

The time spent in other departments 
has paid off too. It not only helped me 
find the work I liked best, but I met people 
in departments all over the plant that I 
now work with in coordinating jobs for 
utilities. Even time on the Steam Turbine 
erection floor proved valuable, because it 
helps me in talking shop to utility men. 

Wide Choice at A-C 
One reason you have such a wide choice 
is the fact that Allis-Chalmers makes 
equipment for every basic industry, in
cluding electric power, cement, mining, 
rock products, flour milling, and steel. 
Just to give you an idea, here are some of 
the products you might some day re
design, build or sell: transformers, steam 
condensers, pumps, motors, blowers, unit 
substations, steam and hydraulic turbines 
and generators, crushers, kilns, grinders, 
coolers, rolling mills, sifters, and many 
others. 

That diversity can mean a lot to you in 
helping you find the job you want. It cer
tainly helped me make my first job count. 

Rocking .Contact and Regu/ex are Allis-Chalmers trademarks 

ALLIS-CHALMERS 
For information call the Allis-Chalmers District O jfice in your locality or write to 

Allis-Chalmers Manufacturing Company, Milwaukee 1, Wisconsin 
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NEWSTUFF .. • 

GREEK HUNT 

The instrument shown has been de
veloped to hunt stray Beta and Gam
ma radiation. Made in two portable 
types, each Radiac are completely 
self-contained and weigh about 11 
pounds. One type employ the ioniza
tion principle of the familiar Geiger 
counter, but with vastly increased sen

sitivity. The other type uses the 

newer principle of photoelectric detec-

tion of light from activated phosphors 
near the active material. This type 
has a faster response but is not as sen
sitive. 

NEW MOTION 

PICTURE FILM 

A new infrared-sensitive motion 
picture film which literally permits 
motion pictures to be made in the dark 
with infrared illumination, or in the 
semi-dark without, has recently been 
developed. 

The new film has been described as 
having a total "red speed" greater 
than any other material on the mar
ket. In tests conducted at the Univer
sity of Rochester, successful motion 
pictures were made of audience reac
tions when house lights in a theater 
were dimmed to l / 70th of normal 
room illumination. 

• There's a K&E slide rule for every purpose. Whether designed 
to meet the modest needs of the beginner or the exacting require

ments of professionals, all K&E rules feature "built in" accuracy 
and reflect the skill and craftsmanship of America's most experi
enced slide rule manufacturer. 

KEUFFEL & ESSER CO. 
EST. 1H1 

NEW YORK • HOBOKEN, N, J. 
Chicago • St. Louis • Detroit • Son Francisco • Los Angeles • Montreal 
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The new film can be used in any 
standard 16 or 35 mm motion pic
ture camera accepting roll film or 
16 mm magazines. It will not, how
ever, be available in 35 mm cassette 
loadings for 35 mm still cameras. 
Lengths over 100 ft. will require the 
acceptance -of spliced rolls. 

Known as Kodak Spectroscopic I-N 
Film, the new film was originally in
tended for use by spectrographic lab
oratories. It is now, however, being 
used for many other purposes such 
as audience reaction and ultra high
speed camera photography where its 
sensitivity to the infrared range of 
the spectrum makes it particularly 
valuable for recording- without sup
plemental illumination- the flow and 
action of molten or hot metals. 

Recommended development is 4 to 
8 minutes in Kodak Developer D-19. 
Development results in a photographic 
negative which must be printed on 
another piece of film to produce a 
positive print for projection purposes. 

Names and addresses of manufac

turers supplied on request. 

Established 
1857 

BOONE 
COUNTY 

NATIONAL 
BANK 

95 Years 

of Banking 

MEMBER F.D.J.C. 
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How chemical research in petroleum 
yielded benefits far a-field 

ONE OF THE processes on which 

Standard Oil has done important 

development work is the Oxo process, 

which converts olefi.ns to aldehydes 

and alcohols by high-pressure reaction 

with a mixture of hydrogen and car

bon monoxide. 

Today Standard Oil is constructing 

an Oxo plant for the large-scale pro

duction of iso-octyl alcohol. Its ca

pacity will be ten million pounds a 

year. Other alcohols could be pro

duced here with only minor changes. 

Iso-octyl alcohol is used to make 

phthalic and adipic esters. These are 

plasticizers for vinyl plastics, found 

in a wide variety of products ranging 

from toys to life rafts. Iso-octyl alco

hol is also useful as a base for making 

lube additives, anti-foam agents, and 

other important products. 

Research on the Oxo process con

tinues in our Whiting laboratories 

with a view toward improving plant 

operation and finding other applica

tions for the process. 

The Oxo process is just one of a 

wide variety of subjects under study 

at Whiting by young men with train

ing in engineering and chemistry. 

Standard Oil Company 
910 South Michigan Avenue, Chicago 80, Illinois 
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through the 
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ARTIFICIAL WEATHER 
( Continued from Page 17) 

is dangerous to use since it is neces
sary to fly close to the turbulent 
clouds to m:e it. Silver iodide is not 
easily controlled, but can be generated 
from the ground in weather which 
would prohibit flying. Silver iodide is 
also possibly cheaper to use in seed
ing. 

"The control of a system of cumu
lus clouds requires knowledge, skill, 
and experience. Failure to consider the 
importance of the type of seeding, the 
place, and the time, and also the fail
ure to select the best available clouds, 
explain why the Cloud Physics Proj
ect of the U. S. Weather Bureau was 
not able to obtain 'rainfall of econom
ic importance.' " 

This is the explanation given by 
Irving Langmuir for the failure 
of the U. S. Weather Bureau's experi
ment. Langmuir, Schaefer, and Von
negut now head an experiment called 
Project Cirrus to prove that rainfall 
can be increased in areas where it is 
needed. Poject Cirrus is jointly spon
sored by the Signal Corps, the Air 
Force, and the Office of Naval Re
search. It is difficult to prove an 
increase in rainfall because there is 
no way to tag the rain produced and 
rainfall varies a great deal from year 

BUY AND SAVE 
;new and UeJ Bootj 
All Your School Supplies 
SAVE YOUR REBATES FOR 5% IN 

MERCHANDISE ANYTIME 

VISIT OUR NEW STORE IN THE UNION BUILDING 

University Book Store 

to year and doesn't follow any set pat
tern. 

Seeding by silver iodide gener
ators has been carried on for sev
eral years in New Mexico by the proj
ect. New Mexico was chosen for sev
eral reasons. First, New Mexico need
ed rainfall and is potentially a fertile 
area. No local objections would be 
encountered in this section of the 
country and the Rio Grande Valley 
is cyclogenetic or a weather-breeding 
area. By seeding in this weather
breeding area, the maximum area of 
effectiveness could be determined. The 
seeding is carried on in seven-day in
tervals in order to establish a cycle 
in the weather, thus proving that some 
control over the weather is exercised 
for no cycle has ever before appeared 
in weather for any length of time. 
Considerable data have been taken 
and are being analyzed. The data 
that .have been analyzed are favorable 
toward the proof of weather control. 

EXPERIMENTS CONTINUE 

Artificial rainmaking experiments 
are continuing over. ever-widening 
areas. The Department of the Interior 
plans to undertake a 25 million dol
lar research project on how rainfall 
can be controlled. The program out
lined by Reclamation Bureau Com
missioner Michael Strauss, includes 
investigation of methods of preventing 
rain as well as research on rainmak-

( Continued on Page 36) 
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Can 

This is an aluminum 

window, one of four million 

that will go into 

buildings in 1953. Twenty 

years ago, it was just an idea in the 

mind of an Alcoa development engineer. Ten 

years ago, only a few thousand were made 

annually. Now, production is increasing 

at the rate of over half a million a year. 

This is just one of a torrent of new uses for 

aluminum which means that Alcoa must 

continue to expand. Consider the opportunities 

for you if you choose to grow with us. 

The best things in aluminum 

come first in 

© 

What can this mean 
as a career for you? 

This is a production chart . . . shows the millions 
of pounds of aluminum produced by Alcoa each 
year between 1935 and 1951. Good men did good 
work to create this record. You can work with these 
same men, learn from them and qualify yourself 
for continually developing opportunities. And that 
production curve-is still rising, we're still expand
ing, and opportunities for young men joining us 
now are almost limitless. 

Ever-expanding Alcoa needs engineers, metallur
gists, and technically minded "laymen" for produc
tion, research and sales positions. If you graduate 
soon, if you want to be with a dynamic company 
that's "going places", get in touch with us. Benefits 
are many, stability is a matter of proud record, 
opportunities are unlimited. 

For more facts, consult your Placement Director. 

ALCOA ALUMINUM 
By ALUMINUM COMPANY OF AMERICA • Pittsburgh, Pennsylvania 
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ARTIFICIAL WEATHER 

( Continued from Page 34) 

ing. Many power companies in the 
West are now using or plan soon to 
use seeding techniques to increase pre
cipitation in order to increase their 
production of power. The Santa Ana 
River Weather Corporation plans to 
install radio-controlled silver iodide 
generators as a step forward in arti
ficial rainmaking. The California 
Electric Power Co. claims that it has 
increased snowfall 12 to 14 per cent 
in five High Sierra plants for two 
years. Some farmers in the west also 
have been convinced by having rain 
produced on their own crops. 

California is the first state to take 
any legal action on this new business 
of precipitation production by pass
ing a law. The law. requires all com
panies to have a license and to keep 
records and file reports. The law also 
sets up a public notice which the com
panies have to print for three weeks in 

a paper with a good circulation, but 
the state engineers can grant emergen
cy permits. 

LEGAL DIFFICULTIES 

Law suits of vanous kinds have 
come up over production of precipi
tation. One resort town blamed extra 
heavy snow on rainmaking and said 
this slowed down tourist trade and 
caused great loss of money. There 
are no laws written and many of the 
law suits for damage against the rain
making companies are hard to settle. 
Several bills for control of rainmak
ing are now before congress, but they 
are still under study in committees. 
It has been suggested that a fairer 
type of contract be given to the pre
cipitation purchasers during the un
certain stages of the development of 
the science. In the near future, there 
will have to be some laws passed to 
control rainmaking, since it is cover -
ing more territory each year. 

Reports persist that precipitation in-

' ' 

surance policies are held by munici
palities under contract with the Water 
Resources Development Corporation 
of Denver. Lloyd's of London is the 
underwriter for the policies to protect 
the towns against damage suits 
brought by residents with damage 
claims. The cloud-seeders are close
mouthed about the insurance. They 
feel that general distribution of the 
information about the insurance cov
erage might lead to types of nuisance 
suits. 

Great potentialities are seen in the 
science of increasing precipitation. It 
is not hoped to pinpoint an area with 
rainfall; however, it is possible to 
produce rainfall in a general area. 
More power could be produced and 
more land reclaimed if precipitation 
could be increased in the west. 
Droughts might be less severe and 
water shortages in all areas of the 
United States might be cut down with 

more precipitation. It should be in

teresting to watch the development of 

rainmaking with its many possibilities. 

3114 
,, 

DIALS 

Dorn Cloney 
TIie first su/Jm(Jtine inst(Jl/(Jfion of" pipe-type 
C(J/J/e System was recently installed under the Hudson River 
at Poughkeepsie, N. Y. Three cables, each nearly ¾-miles long, 
were simultaneously pulled into a six-inch welded steel pipe laid 
across the river bottom. The pipe was then filled with oil main
tained at 2-00 lbs. pressure, enabling a 110,000-volt power circuit 
to cross the river safely. 

This kind of system is called Oilostatic- a design which has long 
been first choice among utilities for handling large. blocks of power 
by means of a high-pressure pipe-type cable system. Increased cir
cuit reliability and savings on installation and maintenance costs 
are realized. 

Oilostatic's new role as a submarine cable is typical of the sig
nificant contributions to better electrical service made by Okonite 
engineers. • • • · 

Tough jobs are the true test of electri
cal cable ... and installations on such 
jobs usually turn out to be Okonite. 

0 N I T E A insulated wires and cables 
8789 
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What's Happening at CRUCIBLE 
about scoring and cutting rule steel 

Lengths of cutting rule steel after e-lging 

to cut wallet sec
ote bends, and 
olding method) 

Some examples of the many shapes of bends needed 

Scoring and cutting rule steel is a cold-rolled 

specialty steel for use in preparing dies for cutting 

paper, leather, rubber a1:1d other materials. 

It is a pre-tempered product manufactured by 

skilled workmen, 'using precision rolling and hard

ening equipment, to close limits for chemistry, 

grain size and hardness. This product must also be 

capable of meeting intricate bend requirements in 

the hardened and tempered condition. 

This specialty is furnished with round edges and 

in coil form to the rule manufacturer who grinds 

the edges - the one edge square and the other to a 

knife edge as well as cutting the material into de

sired lengths. This is sold to a die-maker who bends 

the rule to the required shape. This is then the 

nucleus of a pre-hardened die, which when properly 

brazed and supported is used to cut o~t material for 

display cards - aircraft parts - pocketbooks -

wallets - gloves - gaskets - washers. 

engineering service available 
Since there is a great diversity of cold-rolled prod

ucts, our staff of field metallurgists can help you 

apply what you require. Take full advantage of 

Crucible's more than 50 years experience as the first 

name in special purpose steels. Crucible Steel Com

pany of America, General Sales and Operating 

Offices, Oliver Building, Pittsburgh, Pa. 

CRUCIBLE first name in special purpose steels 

Midland Works, Midland, Pa. Spaulding Works, Harrison, N. J. • Park Works, Pittsburgh, Pa. • Spring Works, Pittsburgh, Pa. 
National Drawn Works, East Liverpool, Ohio • Sanderson-Halcomb Works, Syracuse, N. Y. • Trent Tube ·Company, East Troy, Wisconsin 
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BULLARNEY 
( Continued from Page 22) 

If you are standing upright, you 
don't have to worry if your shadow 
leans this way or that. 

"'" The dizzy pace is beginning to tell. 
When three men escaped from a men
tal institution, searching parties went 
out and brought back eight. 

"'" For a change, let's blame the In-
dians for the shape this country is in. 
They should have been more careful 
about the class of aliens they let 
come into the country. 

A Hollywood reporter once asked 
dancer Gene Kelley, "When did you 
first begin to like girls?" Kell's forth
right answer was, "The minute I dis
covered they weren't boys." 

"'" A heavy wave hit the lifeboat and 
opened a seam. Things looked bad. A 
man who was rather frantically rum
maging around in the boat suddenly 
asked, "Does anybody here know how 
to pray?" 

"I do,'' replied one of the others. 

"Fine,'' said the first man. "Start 
praying now while the rest of us put 
on these lifebelts. We're one short." 

She: "Does your boy friend have 
ambitions?" 

Her: "He certainly does-ever since 
he's been knee high. 

A slight typographical error caused 
concern on a prominent co:lege cam
pus recently. The student newspaper 
came out with this story: 

"Coach Jones again is active on the 
gridiron after having been laid up for 
several days with a bad coed." 

"'" 

:J..armer middouri 
--PUBLICATION PRINTERS--

Wife ( in the midst of an argument 
with her hubby) : "There's no use dis
cussing things with you! We can't 
agree on a single thing." 

Hubby: "You're wrong. For in
stance, if we walked into a room with 
two beds in it-a woman in one and 
a man in the other-in which would 
you choose to sleep?" 
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200 SOUTH SEVENTH STREET 

Columbia's Union Label Shop Phone 9741 

Wife: "With the lady, of course!" 

Hubby:" That proves my point. We 
agree. So would I." 

''When a man's 

why7 leisure 

Strikes him as 
a wonderful 

busy, 

1 " p easure 
Robert Browning, The Gla11< 

No matter what your work, a 

leisurely moment's pause to enjoy 

a delicious Coca-Cola is always a 

pleasure ... always refreshing, too. 

BOTTLED UNDER AUTHORITY OF THE COCA-COLA COMPANY BY 

@ 1952, THE COCA-COLA COMPANY 
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• F. E. Haynes, who received his BS degree in 
Mechanical Engineering in 1948 from Tri State 
College, Angola, Indiana, has an important en
gineering assignment at Allison. He is working 
on the development of anti-icing systems for jet 
and turbo-prop engines. 

This involves, among other things, a sensing 
device which will detect ice formation and set 
off automatically a de-icing system. The air in
let screen is a critical part of a jet engine in the 
formation of ice. These screens serve a neces
sary purpose in warding off foreign objects
such as stones, birds or ca rtridge cases-which 
if admitted into the air stream will do serious 
damage to the engine. On the other hand-even 
on a summer day-an airplane may encounter 

at altitude an atmospheric condition which, in 
a matter of seconds, will form ice on the one
quarter inch screens. When this happens, the 
supply of air to the engine is shut off, temper
atures soar out of limits and critical engine parts 
actually "burn up" with complete failure of the 
engine. 

Solution of this problem is a real challenge 
to the engineering profession. Hayhes is only 
one of many young engineers at Allison who, 
by working on this and other problems, is mak
ing a real contribution to the science of jet en
gi•ne design. At the same time they are adding 
importantly to their own knowledge of a sub
ject which offers life-time careers for profes
sional engineers. 

Allison is loolcing for young men with degrees in 
MECHANICAL ENGINEERING ELECTRICAL ENGINEERING AERONAUTICAL ENGINEERING 
A le~ser number of. openings exist for majors in Metallurgy, Electronics, Mathematics and Physics 

For further information about YOUR engineering career at ALLISON, discuss it with your Placement 
Counselor and arrange for an early interview with the ALLISON representative the next time he visits your 
campus. Or, write now for further information: R. G. Greenwood, Engineering .College Contact, Allison 
Division, General Motors Corporation, Indianapolis 6, Indiana. 

DIVISION GENERAL MOTORS CORPORATION• Indianapolis, Incl. 
Design, development and production-high power TURBINE ENGINES for modern aircraft ... 
heavy duty TRANSMISSIONS for Ordnance and Commercial vehicles ..• DIESEL LOCOMOTIVE 
PARTS . : • PRECISION BEARINGS for aircraft, Diesel locomotives and special application. 

39 



SHAMROCK 

SEZ 

VETERANS of World War II are 

nearly all gone from old Mizzou, but 

we are already getting some of the 

new crop of Korean veterans. Seems 

sort of a travesty on all the peace 

talks to start filling the colleges of 

the nation with veterans of a war be

fore all those of the preceding war 

have left! We understand that the 
peace talks are getting to be so popu
lar that permanent buildings are be

ing raised in Korea to keep the talk
ers warm this coming winter. Some of 

the Reservists who left at the out
break of hostilities in Korea are back 
in school; some are not. Old SHAM

ROCK wonders what these fellows 

would think of the peace negotiations. 
The ones who didn't come back, that 
is. 

.. 
AVERAGE, AGE of students this 

year is nearly that of prewar ( the 

In.st war) years. With only a few 
late-comers and die-hards left of the 

veterans' regime, the old school is 

taking on its college look. The men 
(men?) are mostly just out of high 

40 

school, all with crew cuts and either 

"yaller" shoes or those white shoes 

with red soles that have a more pop

ular name. Most of them dress in blue 

jeans and they all look alike. Line a 

bunch of them up and the only dif

ference is in size. Except the engin

eers, natch. It's always easy to pick 
out the engineers. If they are upper

classmen they carry a slipstick and if 
they are under -classmen they wear a 

continually surprised look. As much 
as to say, "How did this happen to 
me?" 

.. 
YE ED is on the ball already this 

year. Mike is doing a good job get

ting out the magazine, but he is woe

fully short of stories. Seems like that 
is standard procedure around this of
fice. He has told old Shamrock that 
he is going to run a writing contest 
again this year. Apparently, that is 

the only way to get you guys on the 

. writing stick. The Missouri Society 
of Professional Engineers is contribut

ing the twenty-five dollar first prize 
again this year. As old Shamrock sees 

it, if the M.S.P.E. is interested enough 

to contribute the prize money for the 

advancement of student technical ar -

tide writing, then the least you could 

do to show your appreciation is to 

dig in and write. Show them that you 

can do it when you have to, because 
when you leave Mizzou you will find 
that there are very few engineering 
positions which will not call for tech
nical writing at some time or other. 

FACULTY in the Engineering Col
lege is undergoing a rapid turnover. 

We don't know yet how many will be 
replaced, but many of the faculty of 
Engine School have left for jobs in 

industry. Even some of the old-timers 
have gone the way of all flesh-after 
the elusive dollar. Competent new men 
are being engaged. Mizzou Engine 

School has always rated among the 
tops, chiefly due to its faculty. What 

effect will this turnover have? To 
keep the ball rolling, we will have to 
do more and better work and get bet
ter grades than ever before. Then we 

will maintain our standing as one of 
the top engineering schools. We are 

and we ought to be. Let's not slip be
cause our faculty is less in numbers. 
After all, so are we! 

-30-

YE ED 
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When you design-when you test-when you produce-

Ph ot og rap h y gives you accurate help 
ENGINEERS find good use for photography in vir

tually everything they do. All kinds of electrical 

and mechanical operations can be studied through 

photos of oscillograph traces. Fast-moving parts 

reveal their behavior in action when high-speed 

movies stretch a second of motion into 3 or 4 min

utes on the screen. Flaws in castings or welds show 

up in radiographs. 

And so it goes. All through engineering, photog-

This trace, photographed 
from a cathode-ray oscilloscope, 
depicts the detonation in a gasoline 
engine cylinder. 

raphy has become a constructive and important 

tool. So important, as a matter of fact, that apply

ing it in its many uses has become a specialty in 

itself. This has led graduates in the physical sci

ences and in engineering to find positions with the 

Eastman Kodak Company. 

If you are interested, write to Business and Tech

nical Personnel Department, Eastman Kodak 

Company, Rochester 4, N. Y. 

FUNCTIONAL PHOTOGRAPHY 
-serves industrial, commercial and scientific progress 



(9(9Can I be sure I'll be 

an individual at G. E. ?'' 

... asks John Dillingham, Union College 1952 

What's it like to work for a large company? In this and 
subsequent ads, the questions of college students on this 
subject will be answered by G-E men of varying degrees 
of experience. What's your question? Send it to College 
Editor, Dept. 221-6, General Electric Co., Schenectady 5, N. Y. 

JOHN G. HUTTON, General Engineering Laboratory 
. . . It is largely the enterprise of the individual which 
makes him outstanding. In his own thinking he be
comes a cog in a machine, not realizing that every 
such cog is a chosen piece, performing functions for 
what it is best characterized as a vital member of a 
team operation. So it is with the individual in General 
Electric. Just as in the communitv an individual is 
free to "be himself," but for his ~wn and the com
munity's sake he must be part of that community. 
General Electric's success lies in its unique ability to 
instill in its employees great team spirit yet at the 
same time to recognize the employee's inalienable 
right to be himself. 

H. A. WINNE, vice-president, Engineering Services 
. . . An important point which many young people 
overlook ' is that, by and large, individuals work in 
groups of reasonable size in either large or small com
panies. In the large company these groups may be 
called units or sections, and a number of these may 
constitute a department; a number of departments 
may make up a division; and the company may com
prise several divisions. · in each component the "mana
ger" has a comparatively small number of people 
reporting to him, and consequently any outstanding 
performer quickly comes to his attention. 

Furthermore, in General Electric we have a number 
of courses which train for advancement and we are 
constantly combing the organization to recruit people 
for these courses, so by this separate means manage
ment keeps in touch with individuals. 

On the basis of forty-two years' experience in the 
Company I can assure you it is difficult for the college 

graduate to lose himself in the organization. There are 
too many people watching him, although he may not 
realize it for some time after entering the Company. 

J. L. MICHAELSON, manager, Employee Relations, 
General Engineering Laboratory ... The Company system 
for periodic employee evaluation furnishes a valuable 
guide to the individual with respect to his progress 
and ability. It also imposes on supervisory personnel 
the requirement that they study carefully the char
acteristics of all their employees. The system is so 
arranged that ability and good performance cannot 
remain unnoticed. Far from remaining obscure, each 
individual's characteristics are evaluated in order to 
provide him with the greatest opportunity to make 
use of his talents and abilities . 

J. A. SPENCER, manager, Employee Relations, Ap
paratus Sales . . • The day I began work with G.E. 
twenty-odd years ago, and entered the plant with 
thousands of other Company employees, I felt small 
and insignificant and much inclined to climb on the 
first train returning to Montana. In a short time, 
however, I realized that I would be considered as an 
individual at General Electric. 

I learned that the Company was operated in units 
of manageable size and that each person received 
individual consideration. My supervisors discussed my 
progress with me at regular intervals. I also learned 
that every employee's salary is reviewed individually 
at regular intervals. 

Through this I learned that the individual cannot 
become lost in General Electric-neither can he hide! 
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e Threading its way through a gi
gantic continuous-annealing furnace 
at speeds up to 1000 feet per minute, 
steel strip behaves erratically. It 
tends to wander and weave. It fouls 
the rolls. Sometimes it breaks. Then 
production on a multi-million-dollar 
unit, designed for high-speed opera
tion, slows down or stops dead ... a 
very costly business. 

To solve this problem-to keep 
strip from running crooked-all sorts 
of schemes have been tried; crowned 
rolls, higher tension on the strip, 
side guides. None of them worked as 
hoped for. Each merely added new 
problems of its own. To make mat
ters worse, with r ecent trends to 
longer strip, to higher speeds and 
longer processing lines, these track
ing and aligning difficulties were fur
ther aggravated. 

But the answer has been found. 
In the development of the Lorig 
Aligner, United States Steel has 
come up with a novel, yet surpris
ingly simple solution. For these rolls, 
named for the inventor-a U. S. 
Steel engineer-are automatically self 
centering. Set in the continuous
annealing line shown here, they now 
track the strip-no matter what its 
speed-relentlessly toward the cen
ter of the roll. These remarkable rolls 
even anticipate trouble and realign 
waywa rd strip 30 feet before it 
reaches the roll. 

The result? Clean, bright strip, 
flat a nd undamaged, uniformly and 
perfectly annealed, reeling off the 
delivery end at the rate of 1000 feet 
per minute. 

The U·S·S Lorig Aligner-a bril-

• • • at 1000 feet 

per minute! 

liant application of basic engineering 
principles-is full of promise not 
only for continuous strip lines of all 
kinds, but wherever production de
pends on accurate tracking of the 
material. In other words, if centering 
and alignment is the problem, the 
Lorig Roll is literally the key to con
tinuous high-speed production. 

The Lorig Aligner is another ex
am pie of United States Steel's active 
research program which has enabled 
countless manufacturers to improve 
their production methods and make 
better products in the bargain. In 
the field and in research laboratories, 
trained U. S. Steel engineers and 
metallurgists are working to help 
make the manufacture of steel-and 
its use -more efficient. 
United States Steel Com-
pany, 525 William Penn 
Place, Pittsburgh 30, Pa. 

THE U·S·S LORIG ALIGNER consists of a divided roll (conical effect exaggerated 
at the right) with each conical half running on a common rotating axle that is 
slightly deflected in the center so that the upper surfaces of the cones form a straight 
surface. As the strip passes over the roll, strongly converging lateral forces are 
set up to exert a powerful centering action on the strip that immediately corrects 
any deviation and keeps the strip running straight and true. 



New Ideas 
To Keep An.eri~a Strong in the Air 
Aviation progress requires new ideas-and plenty of them. And that's why North 
American always has career opportunities for young engineers who do fresh 
thinking. North American is a company that thinks in terms .of the future. That's 
why it has been an industry leader for 24 years, designing and developing the 
leading planes of World War II, the B-25 Mitchell and F-51 Mustang, and 
America's present day front-line fighters, the F-86 Sabre Jets. Today, North 
American is pioneering in many new fields-guided missile, jet, rocket, electronics, 
atomic energy-thinking ahead to keep America strong in the air. 

When you are prepared to enter the engineering profession, consider the career 
opportunities at North American. In the meantime, feel free to write for any infor
mation you might want concerning a career in the aircraft industry. 

Write D.R. Zook, Employment Director, 5701 W. lmperial Highway, Los Angeles 

NORTH AMERifAN A.VIATION, INf. 
L O S A N G E L E S, C AL I F O R N I A • C O L U M B U S, 0 H I 0 

North American has, built more airplanes than any other company in the world 
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for M.E.'s 
DuPont's manufacturing side offers opportunity to mechanical engineers 

2 

The young mechanical engineer in
terested in production finds plenty 
of opportunity at Du Pont. His skills 
are in great demand because so many 
of this Company's products are made 
in equipment which must operate 
continuously on automatic controls. 

MorethanhalfofDuPont'sM.E.'s 
are currently engaged in some phase 
of production work. There are three 
main categories. 

1. MAINTENANCE SUPERVISION. Re
sourcefulness and initiative are 
needed in men selected for this work. 
Among their many duties are the 
scheduling of preventive mainte
nance and emergency repairs to mini
mize down time, suggesting equip
ment improvements to reduce the 
maintenance load, and estimating 
costs of changes or major repairs. 

Normally, the supervisor estab
lishes maintenance procedures, di-

rects transfer of personnel from one 
group or area to another, and assigns 
duties. He sets up office and field 
work methods and controls the sup
plies of spare parts and stores. 

The importance of this work is 
emphasized in some Du Pont plants 
where more men are needed to main
tain the equipment than to operate 
it. At one plant, the division main
tenance superintendent, a man with 
several years experience behind him, 
is responsible for 1,500 pieces of 
equipment and 100 miles of pipe. He 
has 120 men under him, including 
10 foremen. · 
2. PRODUCTION SUPERVISION.Other 
mechanical engineers at Du PQnt 
use their knowledge of mechan
ical equipment in solving production 
problems. They must see that raw 
materials are on hand, that maxi
mum yields are obtained with mini
mum loss, and that the products meet 

Production supervisor T. B. K elly (at left), B.S. in M.E., 
Cornell, checks bagging and shipping schedule with operator. 

J, D, McHugh (at right), B. S . in M . E., 
Rochester '50, and draftsman discuss working 
drawings for plant equipment improvement. 

rigid specifications. In addition, they 
must train men in proper equipment 
operation and maintain good person
nel relations. 

One area supervisor, also an ex
perienced man, usually has charge of 
from 125 to 150 people, including 6 
to 10 foremen. 

Keeping compressors in top running condi
tion is a typical maintenance-group problem. 

3. PLANT TECHNICAL. Other 
M.E.'s at Du Pont are assigned to 
the teams of plant technical men re
sponsible for process and production 
improvements. In this work, they 
help solve problems'on machine de
sign, strength of materials, control in
struments, packing materials for 
high-pressure equipment, etc. 

Actually-in maintenance, pro
duction and development-the pos
sibilities are almost unlimited at 
Du Pont for the M.E. who likes the 
manufacturing side of industry. 

HAVE YOU seen "Mechanical Engi
neers at Du Pont" ? 32 pages of facts 
about opportunities for mechanical en
gineers. For copy, write: 2521 Nemours 
Building, Wilmington, Delaware. 

~ 
u a.u. , . ,..,,T.o,r. 

a /;f30Qlb 1IJmmfJrY@a00ar7 
BETTER THINGS FOR BETTER LIVING 

• , • THROUGH CHEMISTRY 

Listen to "Cavalcade of America," Tuesday Nights on 
NBC-See It Every Other Wednesday on NBC TV 
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The practically solid gear lubricant used in 
diesel locomotives and the thin, soft lubri
cant used in a station clock are as different 

as are the two mechanisms. Yet both are 
greases-products of research that has de
veloped thousands of other special greases. 

It takes more than elbow grease 
to make the world go 'round! 

So different in other ways, the 
locomotive and the silent electric 
clock have in common one abso
lute essential: grease-a special 
grease for each mechanism. 

And this merely hints at the 
wide range of needs. Coke.,oven 
grease must stand temperatures 
of 600° F. Airplane grease must 
lubricate at both desert heat and 
sub-zero cold. Stamping com
pounds keep metal from welding 

to dies. . Na val greases prevent 
corrosion by salt spray. Almost 

. any kind of machinery embodies 
its own special lubrication chal
lenge. 

Chemists and engineers apply 
their knowledge, experience, and 
imagination to :finding successful 
answers. Such research holds a 
wealth of interest and satisfaction 
for young technical men at 
Standard Oil. 

Standard Oil Company 
910 South Michigan Avenue, Chicago 80, Ulinais 
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DR. CLINTON R. HANNA, Associate Director. 
Westinghouse Research Laboratories 

Enrolled in Westinghouse Graduate Student 
Trainin~ Course after graduation from Purdue 
University in 1922. Dr. Hanna, with over 100 
patents to his credit, is one of the nation's lead
ing authorities on gyroscopically controlled 
regulating devices. 

CARROLL V. ROSEBERRY, Manager 
Westinghouse Electric Utility Department 

Upon graduation from Oklahoma A. & M in 
1934, he enrolled in the Westinghouse Graduate 
Student Training Program. Assigned first as a 
salesman, he was advanced to district Assistant 
Electric Utility Manager, branch Electric 
Utility Supervisor, and in 1951 was appointed 
to his present post. 

DR. EDWIN L. HARDER 
Westinghouse Consulting Engineer 

Enrolled in Westinghouse Graduate Student 
Trainin~ Course after graduation from Cornell 
University in 1926. Dr. Harder has become na
tionally known for his analytical and develop
ment work in power systems. He is co-developer 
of the Anacom, an electric analogue computer. 

They did 
what you can do 
to achieve success 

These Westinghouse executives have several things in common 
. .. a desire to excel, intense enjoyment of their work, and early 
training in their fields of specialization. All entered Westing
house through the Graduate Student Training Program ... the 
same program that today is launching young engineers on 
careers with Westinghouse. 

You can do what these men did to achieve success. They 
found out early what their likings and talents were, what they 
wanted to do, and set their sights accordingly. With the help of 
the Westinghouse Training Program, you, too, can get off to a 
sure start on the career of your choice. 

The Westinghouse Graduate Student Training Program 

This program has been carefully developed through 50 years 
to enable top men, selected in leading colleges, to choose their 
careers wisely from the wide variety of opportunities available 
at Westinghouse. The program gives you a clear understanding 
of the company and its products ... lets you try out many types 
of work through planned work assignments ... and offers you 
the benefit of personal counsel in selecting the field for your 
career. The Westinghouse Graduate Student Training Program 
helps supply the answer to that all-important question, "Which 
is the right career for you?" 

For full information on the Westinghouse Training Program, 
send for our 32-page book, "Finding Your Place in Industry." 

EDUCATIONAL DEPARTMENT 

YOU CAN BE SURE ... IF ITS l 

\\estinghouse 

r---------------------
To obtain copy of "Finding Your Place in 
Industry", consult Placement Officer of 
your university, or mail this coupon to: 

Mr. R . H . Thach 
District Educational Co-ordinator 
Westinghouse Electric Corporation 
411 North Seventh Street . 
St. Louis 1, Missouri 

G-10250 

Namc---~--------------------
Schoo,~ ______________ Year, ______ _ 

Stree:L.. ______________________ _ 

CitY-------------'-one_State... _____ _ 
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How to mount a · lift truck 
drive axle and differential 

on TIMKEN bearings 
Two single-row Timken bearings, cone adjusted, 
are used in the pinion assembly. Cup-adjusted 
bearings are used in the differential assembly. The 
wheels use a standard single-row bearing mounting. 
The bevel pinion adjustment is obtained by the use 
of shims back of the cup adjacent to the pinion. 

Weight-lifter is no dumbbell
it uses TIMKEN® bearings 

When designing a lift truck that would handle like 
an automobile and lifttwo-ton loads, Yale and Towne 
engineers wanted to be sure of smooth, easy 
operation. That's why they mounted the wheels, 
pinion, differential and steering pivot on Timken® 
bearings. They take the high gear loads imposed 
by sudden starts, stops and changes in direction. 
Trouble-free operation is insured and maintenance 
time reduced. Trucks stay on the go. 

Like to learn more 
about bearings? 

TIMKEN Some of the engineering problems you'll face 
after graduation will involve bearing applications. 
If you'd like to learn more about this phase of 
engineering, we'll be glad to help you. For a copy 
of the 270-page General Information Manual on 
Timken Bearings, write today to The Timken 
Roller Bearing Company, Canton 6, Ohio. And 
don't forget to clip this page for future reference. 

TIADI-MAIIC UG, u. s. PAl. on. 

TAPERED ROLLER BEARINGS 

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

BEARING TAKES RADIAL ~ AND THRUST-®- LOADS OR ANY COMBINATION * 
6 THE MISSOURI SHAMROCK 



A JOB AT 

Left to right-C. Mead Hawkins, U. of Toledo, B.S., Mechanical Engineering 1948, M. H. Thomas, Kansas State College, 
B.S., Mechanical Engineering 1939 and V. W. Peterson, B.S., Mechanical Engineering, Rose Poly!Jchnic Institute. 

• V. W. (Pete) Peterson, who was graduated 
from Rose Polytechnic Institute in 1939, is one 
of the modern day pioneers in the design of jet 

and turbo prop engines. His particular job is to 
supervise a group of engineers responsible for 
the basic detail design of reduction gear boxes 
and extension shaft systems for Allison Turbo

Prop Aircraft Engines. 

Each engine consists of a pair of turbine power 
sections which revolve at more than 14,000 
r.p.m. Two extension shafts transmit this high 

rotative speed to a gear box which reduces the 
shaft speed in the order of 16 to 1 to drive two 
contra-rotating co-axial propellers. Some air
plane installations require extension shafts as 

much as 14 feet long. Thus, the problem is more 

than harnessing the engine output of 5 5 00 
horsepower to a propeller. The long shafts, 
rotating at high speeds, must be delicately bal
anced with flexible bearing mounts so they will 
not set up destructive vibration even though 

they are subject to many kinds of bending and 
twisting motions through various attitudes of 
flight. 

This is another of the interesting problems at 

Allison which represent a challenge and an op
portunity for young engineers. Every day men 
at Allison are making a new contribution to the 

science of jet engines. And, at the same time they 
are adding to their own experience in a field 

which offers life-time careers for qualified young 
men. 

_ 4#L;T..n,,n 7!.et:Mu,v DIVISION, GENERAL MOTORS CORPORATION • Indianapolis, Ind. 

NOVEMBER, 1952 

Design, development and production-high power TURBINE ENGINES for modern aircraft ••• 

heavy duty TRANSMISSIONS for Ordnance and Commercial vehicles .•• DIESEL LOCOMOTIVE 

PARTS •.. PRECISION BEARi'NGS for aircraft, Diesel locomotives and special application. 
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ATOMIC GUN 

8 

-United Press Telephoto 

One of the first official photographs of 
the newly developed 280-rnm cannon, 
which the Army says can fire ·atomic 
shells accurately to a distance of at 
least 20 miles, shows the huge · gun un
dergoing tests at the Aberdeen (Md.) 
proving ground. The 75-ton self-pro
pelled monster is capable of traveling 
at a speed of 85 miles-per-hour on 
highways. 
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Je/feclion:1 • • • 

Another month has passed and we have all settled down to 
the grind of studies. I1 won't be long before mid-semester exams 
will be upon us; followed by the Thanksgiving holiday. 

There are many things for which we all can be thankful. May
be it's just because you didn't get a mid-semester deficiency, may
be it's the week-long vacation from your studies, but most of all 
we should be thankful for health, happiness, home, and that we 
live in a land of freedom and opportunity. Freedom in what we 
say and what we believe, and opportunity to choose a career or 
profession and pursue it to a successful goal. 

Yes, for these things we should all be thankful; at the same time, 
it should be kept in mind that these freedoms are being challenged. 
Challenged by unruly powers that would enslave mankind to the 
dictates of radicals. Even today, war is being waged in Korea so 
that we may continue to enjoy the advantages of these freedoms. 

To meet this challenge, America uses the strength of her pro
ductive genius and the incessant desire of the individual to remain 
free. Therefore, as future engineers of America, you will be to a 
large extent responsible for the preservation of our free way of 
life; not only by the development of more and beHer defense weap
ons but by every creative effort that can make our nation a beHer 
place in which to live. 

So, make the most of your time here at school. Prepare your
self well for the task that will be yours after graduation; the task 
of doing your share towards the preservation of our freedom. 

M.N.C. 
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·.,~;~R(JXM,lUIPMENT '' ~ . w:1 ····· cnnical 'Wrff r - '" $"' "l CCH NlCAil 
WRITE ... 

-Sperry 
Fig. 1.-Demand for engineer-writers, identified herein as publications engineers, is evidenced by these 
classified advertisements selected at random from employment sections of newspapers and magazines. 

PUBLICATION 
ENGINEERING 

ENGINEER - WRITERS FIND EXP ANDING USE
FULNESS IN ENGINEERING PROFESSION. 

By ROBERT T. HAMLETT 

THE TREMENDOUS EXPAN
SION in the size and productivity of 
the engineering profession has been 
due, in a large measure, to the abili
ty of research and development en
gineers to enlist other engineers for 
special tasks or services related to 
their basic problems. It was not so 
many years ago that an engineer was 
the engineer-he was charged with re
sponsibility for all engineering work 
on a project. This was possible be
cause the end result of his engineering 
work was usually a single unit or in
strument which operated without "tie
in" or reference to other equipment. 
He found time somehow to solve all 
of the engineering problems that arose 
in connection with his "brain child." 

10 

But the modern era of syst,ems rath
er than instruments has changed the 
engineering approach to a very marked 
degree. One hears now about systems 
engineers, product engineers, stan
dards engineers, administrative engin
eers, test engineers, field engineers, 
production engineers, packaging en
gineers, industrial engineers, etc., etc. 
What has happened? Simply that the 
individual engineer can no longer car
ry all the burdens of the job of en
gineering a system or even a single 
instrument which ties into a system. 
While a very gifted engineer, possess
ing high skill in many branches of 
engineering may still be able to vis
ualize and guide the work on his proj
ect, he is no longer able to carry on 

the many individual investigations, 
attended the ! requent engineering con
ferences, plan the fiscal and field test
ing programs, solve the production and 
packaging problems, etc. 

This ability of the engineer to pass 
on responsibility to other engineers 
has given rise to still another field 
of specialization within the engineer
ing profession-that of technical writ
ing ( Fig. 1). The products of this 
new field are instruction books, train
ing manuals, engineering reports, tech
nical data sheets and many other types 
of technical information. The work
ers in this field are variously referred 
to as ,technical writers, engineering 
writers, specification writers, technical 
report writers, etc. This author prefers 
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to call the workers in this field publi
cations engineers in keeping with other 
well-established titles such as stan
dards engineer, test engineer, field 
service engineer, etc. This new title 
will be used throughout the article. 

DEFINITION 

The principal reason why this au
thor prefers the new title, publications 
engineer, to that of technical writer is 
that it more clearly designates the du
ties of such a worker, and also places 
him in a proper professional status 
with fellow engineers, where he right
fully belongs: For, he is an engineer 
first and a writer second. The term 
technical writer, as commonly accept
ed, refers to a person who writes ma
terial on technical subjects to various 
levels of intelligence but is not usual
ly concerned with the actual publica
tion processes and problems. 

The publications engineer is an en
gineering specialist who relieves other 
engineers of the major portion of the 
responsibility for production of all 
the engineers' work. The publications 
engineer writes technical material, 
plans and directs preparation of copy, 
and carries through on all details 
concerned with actual production ,of 
the publication. It is necessary to re
peat that he is first an engineer, then 
a writer, and finally a publications 
man. 

Engineers have always labored un
der the stigma that they cannot write 
well. It is a common attitude, even 
in pre-college education, to assume 
that because the student is superior in 
mathematics he must be inferior in 
English. This affects the student's at
titude and he very naturally uses it 
as an excuse for not seriously studying 
the subject in which he is prejudged to 
be inferior. When the "superior" 

math student goes to engineering 
school, it is a foregone conclusion 
that very little can be done to help 
him there. However, he is given one 
or possibly two courses in English 
( especially "arranged" for engineers) 
early in his college work. Usually no 
further attempts are made to help him 
overcome a deficiency which will han
dicap him throughout his entire ca
reer. 

There is no doubt that some engin
eers cannot write well- but some law
yers, some accountants, and some doc
tors c·annot write well! Some doctors 
do not develop a pleasing "bedside" 
manner, so they become fine surgeons 
or specialists. So some engineers do 
not write well, or simply do not have 
time to write well- and because of 
this, other engineers now find an in
teresting and well-paid profession. 

The publications engineer must be 
an engineer who has writing aptitude. 
This aptitude may have never become 
very obvious because of the lack of 
encouragement received during his ed
ucation. The author has seen many 
engineers, who felt certain that they 
were be'.ow average in writing apti
tude, develop into excellent writers of 
technical material. No one can doubt 
that the engineering profession would 
be in a much better position if there 
were more effective writers among en
gineers. ( The same might be said 
for effective speakers.) 

The publications engineer must be 
an engineer with unquenchable thirst 
for learning. If he is a mechanical 
engineer he must be learning more 
about electronics; if he is an electric
al engineer he must be learning about 
aerodynamics, hydraulics, etc. He is 
constantly challenged to describe 
something about which he knows 
practically nothing. But with his ba-

This article appears in es

sentially this form in the Oct., 

1952 PROCEEDINGS OF THE 

I.R.E. under the title "Technic

al Writing Grows into a New 

Profession: Publication Engineer

ing" and is r,eprinted with per

mission of that journal. 

Mr. Robert T. Hamlett, au

thor of the article, is the engineer

ing department head of publica

tions for the Sperry Gyroscope 

Company. 

sic engineering education under his 
hat, he tackles each unknown with 
some confidence that he can under
stand and interpret the facts for ,oth
ers who may know more or less about 
it than he does. Many fine technical 
descriptions result when engineers 
who are edu~ated in one field begin to 
write on subjects in other engineer
ing fields-they use analogies which 
greatly aid the reader in applying the 
description to his ,own experience. 

The publications engineer must have 
a working knowledge of the advant
ages of many types of reproduction 
processes such as spirit duplication, 
mimeograph, Photostat, blueline and 
blueprint, Ozalid, .offset printing and 
letterpress printing. He is familiar with 
type faces, paper stock, cover materi
als, binding methods, etc. He under -
stands the problems involved in pro
duction of copy by typewriters, Vari
typers, typesetting, and Phototype. 
He has a practical knowledge of the 
arts of photography and retouching, 
and he guides technical illustrators in 

( Continued on Page 28) 

F" 2 p bl" · . . -Sperry 1g. .- u 1cations engineer's writing begins early with a proJect and foUows product into the field. 

NOVEMBER, 1952 11 



SOMETHING NEW 

AT OL' MIZZOU 
SOME ITEMS OF ENGINEERING INTEREST 
REGARDING THE NEW STUDENT UNION. 
PHOTOS BY THE AUTHOR. 

By HENN LIIV, M.E. '54 

In all probability fifteen thousand 
dollars have just slipped through your 
hands; and it's bound to happen again. 
-As you might expect, there is a 
catch to this statement; however, in 
the literal meaning of the word you 
can lay your hands at fifteen thousand 
dollars worth of doors, when you en
ter the new Memorial Student Union. 
It cost the sum mentioned above to 
have four aluminum doors installed 
at the two Tower entrance archways, 
and this is only one of the interesting 
facts not known to most students using 
the Union building's facilities. 

The Memorial Student Union, just 
completed this fall after 22 months 
of construction, is just about as mod
ern and streamlined as any building 
can be. As it stands now, it is some
thing for all of us to enjoy and to be 
proud of; however, it takes much more 
than a tour through the Union to un
derstand how modern and up-to-date 
it really is. Most of the students know 
about the airconditioning system and 
the television receiver, and some of 
Columbia's hometown boys may be 
telling around the proud fact that most 
of the stonework used in the construe-

Swishing blades of one of the two huge fans on the highest point of 
the Student Union lift tons of air hourly. · 

12 

tion was from within a two mile radius 
of Columbia. But few of us know 
more than that to tell to a visitor. 

CONSTRUCT ION 
The architects completed the final 

blueprints for the Memorial Student 
Union on August 23, 1950, thereby 
giving the go-ahead for starting the 
preliminary excavation work. The con
struction itself was a very smooth 
process; special pains were taken for 
safety, as with the scaffolding, and 
some very modern methods were used, 
such as treating the stonework with 
a waterproofing solution, so that the 
finished building could be washed, 
instead of the usual sandblasting treat
ment used in the final cleanup. 

The completed Student Union, as 
it stands now, has five separate floor 
levels, three of which extend above 
the ground level. There are one hun
dred and thirty-eight rooms i.n the 
building: two in the sub-basement, 
fifty in the basement-that includes 
the cafeteria and the grill room-, 
thirty-seven on the first or main floor, 
forty-eight on the third floor, and one 
big room on the top of the building. 

Probably the biggest problem in the 
whole construction was the sub-base
ment. Located in the northeast cor
ner under the ballroom, it actually 
has two floor levels-the lower con
taining mainly coolers and compres
sors for the refrigeration units, the 
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higher housing electrical machinery, 
and the total floor space of both levels 
is 50 by 60 square feet. Already hav
ing the floor level twenty-five feet be
low ground surface, it still needed 
more depth for footing, which finally 
came to a depth of forty feet, the last 
ten feet extending into quicksand. As 
a comparison, the footing under the 
Memorial Tower ran about twenty 
feet below surface. Thus it is under
standable that now there are two 
sump-pumps in use in the sub-base
ment, one of which is in constant op
eration. Of interest must have been 
the episode during construction, when 
because of a power failure both pumps , 
stopped operating, and water one foot 
deep on the floor awaited the work
men the following morning. Similar 
troubles were encountered when the 
eight-inch water main was damaged 
while excavating. 

Also located underground is a net
work of steam tunnels, one of which 
runs around the whole building. These 
tunnels are big enough for a man to 
walk through with comfort, and they 
are well lighted and drained. 

The approximate floor space of the 
basement, and the main and second 
floors is about 22,500 square feet. The 
largest room is the reading room on 
the main floor, occupying a floor space 
of 45 by 110 square feet. 

On the top of the building as a fifth 
floor level is a machine room for most 
of the airconditioning equipment, oc
cupying a floor space of 60 by 70 
square feet. It differs from the rest 
of the building in . that it is brick con
struction. 

Among the materials used in the 
construction was reinforced concrete, 
used everywhere except on the second 
floor ballroom, for which structural 
steel was found to be the better choice. 
Covering the building is a light-weight 
concrete insulated roof, having a tar 
and gravel surface. 

Of special interest should be the 
aspect on future in construction. It is 
possible at any time to add one or 
more story heights to the building
all one has to do is to put steel plates 
on top of the old columns for their 
needed extension. For that purpose 
lugs are already provided at the col-
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These compressor units, located on the higher level of the sub-basement, 
supply the refrigerant to the walk-in refrigerators in the kitchens. 

urnns. Also the entire back side of the 
sloping roof can be moved to extend 
over the rest of the building. But this 
is yet a task for the future freshmen. 

EQUIPMENT 

The Student Union has come to be 
known as a place where everything is 
smoothly quiet, and where a constant 
temperature welcomes those trying to 
escape the Missouri climate; a place 
where lights seem to be coming from 
within the walls and the ceiling, and 
music has a three-dimensional effect; 
a place where everything seems to be 
running by itself., Actually, the build-

. ing has two faces, as different as Tri
pod and the-columns, with• only very 
few people being allowed to see the 
other side-a busy conglomeration of 
automatic machinery . • 

One of the most talked-about fea
tures is the airconditioning system, 
which serves four purposes; bringing 
the air to the desired humidity and 
temperature, cleaning it, and then cir
culating it. The operation of each of 
the separate units m:ed at the Student 
Union is relatively simple. An auto
matically controlled mixture composed 
of outside air and return air from in-

side of the building is run across a 
heating coii, from where it enters the 
spray chamber, or washer. An auto
matic control o,n, the heating coil de
termines the dew point of the air leav
ing the spray chamber. Next, the 
air is filtered, and then led across a 
cooling coil located in another spray 
chamber, where it is cooled to the 
proper dew point temperature. The 
last operation is reheating, but the 
main concern is to keep the air at the 
exact desired humidity rather than at 
t_he exact desired temperature. The 
standards in the Memorial Student 
Union are a constant 55 per cent hu
midity, and a temperature of 75°F. 

_ The distribution of , air is done by a 
number of supply and exhaust fans 
connected to the main air ducts. Two 
huge fans on th:e very top of the build
ing have the job of lifting the masses 
of used air out of the building. 

To get some idea of the machinery 
used for the airconditioning and the 
refrigeration systems, the place to see 
is the sub-basement. One gets the feel
ing of entering a good-sized factory 
power plant, and considering the fact 
that the floor level is twenty-five feet 
below surface, the question comes up 
of how all this machinery ever was in
stalled. The answer lies in a shaft 
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"It takes two of us . . ." seems to be the song of these two turbocom
pressor units as 630 gallons of water per minute is cooled from 53° to 45°. 

from outside, to which a wide door 
opens from the sub-basement. 

The first objects of interest there 
are the two big, identical turbo-com
pression units, located in the middle of 
the lower floor level. Rated at 210 
tons per hour, 630 gallons of water 
gurgles through them per minute, 
while its temperature drops from 53 ° 
F to 45°F. Each compressor is operat
ed by .a 200 HP electric motor with 
an input voltage of 2300 Volts. A 
combination of five balanced gears 
connects the motors to the compres
sors, with the highest gear ratio-the 
increasing gear- giving a top speed of 
6000 r.p.m. By the way, if you would 
like a baby like that in your own 
basement, you can get one for $68,000 
-less piping. 

Near the turbo-compression units 
two cooling pumps work away at a 
capacity of 750 gallons per minute 
against a 100-foot head. Two chill
water pumps in line with the cooling 
pumps are ratd at 650 gallons per 
minute, also against a 100-foot head. 
The two sump-pumps, placed close to 
the adjoining wall, pump water from 
six feet below the sub-basement floor 
level to a se·.ver fourteen feet below 
ground surface. 

The controls and gauges for all the 
comp:-essors and the pumps are placed 
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on a mastergauge board. There are, 
for example, the automatic recorders 
of condensing water and steam water 
flow, and of steam flow, recording 
everything of a twenty-four hour 
chart. 

Lined up on the higher level of the 
sub-basement are nine smaller com
pressors. They deliver the refrigerant 
to the nine walk-in refrigerators~ 
"walk-in" being just the right name 
for describing the size of the refrig
eration boxes. The refrigerant used 
is carrene, one of the modern achieve
ments of the refrigeration industry. 

POWER SUPPLIES 

Also on the higher level of the sub
basement is a room containing high
voltage electrical machinery. The 
most important apparatus is the main 
switchgear, composed of five separate 
cubicles. The mainline voltage is 
2300 Volts, coming from the Univer
sity power lines. The number one 
cubicle is for the incoming line, while 
cubicles numcer two and number three 
supply 2300 Volts to the aircondition
ing compressors number one and num
ber two respectively. The number four 
cubicle is supplying power for the 208 

Volt main service line. Power for all 
lighting for the entire building on the 
120 Volt line is supplied by the num
cer five cubicle. All switching power 
for the automatic switches comes from 
an independent direct current source 
composed .of sixty wet-cell batteries 
in series, giving a total voltage of ap
proximately 120 Volts. The batteries 
are automatically charged by a dry 
rectifier. 

Two transformer banks convert the 
incoming 2300 Volt voltage into ser
vice and lighting voltages. Both are 
made up of three units with a power 
rating of 300 KV-Amps each. The 
transformer banks cost the University 
$6,500 each, while the switching gear 
was priced for $16,000, installed. 

Reminding of large-scale production 
are also the three kitchens in the Stu
dent Union. The main kitchen in the 
basement is a huge thing having an 
area of 60 by 62 square feet, and it 
is full of machinery sparkling of clean
liness. Of interest are the ice-cube 
machine and the flake-ice machine; 
and an ultra-modern feature is the 
kitchen hood for eliminating cook
ing odors-it is made of 14-gauge 
number four finish stainless steel, 
and has an area of 8 by 28 square feet. 

. Also, from the kitchen a freight ele
vator leads to the top, and while it is 
not meant for general use, it is a per -
feet way for anyone familiar with the 
building to avoid the stairs. On the 

(Continued on Page 30) 
,. 

This transformer bank, located in 
the sub-basement, supplies the 208 
v:>lt power service. 
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Ole Sam found out who the little 
character is who has invaded the 
Shamrock. This is the story as Ole 
Sam got it. 

Ben ]eager was stumbling across 
the quadrangle the night of Septem
ber 25. Now Ben wasn't seeing or 
hearing too well, so the soft tapping 
sounds coming from the direction of 
the columns didn't soak in at first. 
Then Ben got suspicious and decided 
that maybe the lawyers were already 
getting ready for St. Pat's week. Ben 
pulled his eye balls out of his hip 
pocket, finally got his rear behind 
him, and proceeded to investigate. 

He, Ben, finally got to the middle 
column, and lo and behold there was 
a little old man about 15.24 centi
meters tall, beating hell out of a slide 
rule. The gremlin didn't hear Ben 
sneak up. So he, the gremlin, was 
promptly captured. 

FUE ESMIF 

NOVEMBER, 1952 

with SL/PST/CK SAM, B.S. '99 

Ben says he spent the rest of the 
night ( an hour and a half) squeezing 
the truth out of the elf. This is the 
story he told. 

I am a gremlin. My job is to foul 
up the student engineer. Most of you 
guys in this Engine School think that 
those lost decimal points, those ink 
splotches on the drawings, those mis
aligned slide rules and that faulty 
data in the lab are just carelessness. 
Haw-Bub, that's my work! I, FUE 
ESMIF, am the cause of it all! 

I've been around engine schools 
for 150 years now, and my grade 
point average so far is 1.6 x 10-8 Ole 
M.U. is by far my favorite. These 
jerks were duck soup for me. 

I was hired by the lawyers and, by 
Godfrey, I'm going to earn my pay. 
It was I who burned the rocket; I who 
painted your clover leaf red. Yes, I 
am FUE! ESMIF, the engineers source 
of ~ error. 

Just then Ben passed out and FUE 
got away. Ben didn't know whether it 
was because of the spirits or FUE. 
Anyway, FUE ESMIF is again loose. 
So get a tight grip men, he's tricky! 

Ole Sam took a quiz a while back 
that he wasn't supposed to finish.
Ole Sam didn't disappoint the prof. 

There are a couple of girls in En
gine School now. One's Civil, one 
isn't! 

(Continued on Page 32) 
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Fig. 1.-Typical turbine-generator satura
tion curves. Short-circuit ratio equals oa/ob. 

By C. M. LAFFOON 

numbers for practical machines possi
bly extends from 1. 1 to 0.5 In large 
slow-speed machines, such as water
wheel generators and special frequen
cy chargers, ratios are higher-up to 
2. The SCR of a synchronous conden
ser may be as low as 0.4. The de
signers of the machine can calculate 
these figures with reasonable accura
cy, and the results can be checked 
from test data. 

To understand the meaning of 
short-circuit ratio, consider two ma
chines of identical rating-one with 
a medium short-circuit ratio, say 1, 
and one a low short-circuit ratio, 
perhaps 0.5. In terms of operation 
the machines will differ in that for 
a given change in load, i.e., stator cur
rent, the machine with low short-cir
cuit ratio requires a much more rapid 
and a larger change in field current, 
i.e., excitation, to accommodate for the 
new condition. In other words, SCR 
can be considered a measure of the 
machine's stability or sensitiveness to 
change in loading-be it legitimate 
load change or a fault. 

Thus a machine of low short-circuit 
ratio · requires an excitation system 
that is more reliable, more sensitive, 
and more able to provide larger chang
es in field current. The lower SCR 
machine places far more reliance on 
its excitation system. Given such an 

THE SHORT-CIRCUIT ratio of 
an a-c generator is an electrical term 
often misunderstood. In some degree, 
this is because its definition* is par
tially arbitrary and does not give a 
clear-cut indication as to its signifi
cance. Thus an understanding of its 
imP9rtance is more readily achieved 
by giving less attention to the defi
nition and considering the ratio as a 
number-the magnitude of which in
dicates certain characteristics of the 
generator, as well as its size and cost. 

GENERATOR 

Most modern central-station steam
turbine-driven generators have short
circuit ratios (SCR) in the range of 
1 to 0.8, although the full range of 

* Short-circuit ratio is defined as the 
ratio of the field current required to 
produce rated voltage at rated speed 
and no load to the field current re
quired to circulate rated stator current 
when operating at rated speed under 
sustained short-circuit conditions. 
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S. C. R. 
It's Significance In Design 

C. M. LAFFOON, Manager G::nerator Engineering Dept., Tramportation and 
Generator Division, Westinghouse Elec. Corp., East Pittsburgh, Pa., received the 
degree of M.S. E.E. at the University of Missouri in 191S. 
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Although there has never been ab
solute agreement as to the most de
sirable SCR for a given situation, a 
rather well-defined practice with re
spect to turbine generator SCR's has 
developed. Over nearly a half cen
tury there has been a gradual change 
in the SCR requirements of turbine 
generators from an upper limit of ap
p~oximately 1.0 to a lower limit of 
about 0.8. Coincidental with this 
change, electric-utility systems have 
grown in size, effective electric inter
connection of utility systems in com
prehensive regional areas have been 
accomplished, and more reliable and 
effective voltage regulating equip
ment and excitation systems have been 
developed. Furthermore, rather wide
spread operating experience has been 
obtained during recent years for gen
erators built in accordance with pres
ent standards. For these the SCR's 

C) 

.9 s _,.___~,.,_.,___. ----+---t 0.8 Cll 

0.2 0.4 
I 

b1.o bo.8 

Field Current-If 

Zero Power-Factor 0.4 
Saturation 

1.6 1.8 2.0 

-Westinghouse 
Fig. 2-Turbine-generator saturation curves for different values of short-circuit ratio (Continued on Page 36) 

excitation system that is continuously 
in service, the two generators will do 
the same job for steady-state load 
conditions. 

The two generators of identical 
rating, but different short-circuit ra
tio, differ physically in that the ma
chine of high SCR contains more ma
terials. The designer achieves the 
high SCR by _adding more copper and 
iron to active electrical and magnetic 
parts of the unit. The sizes of the 
generator housing and structural parts 
also change, but not in direct propor
tion to rating or size and cost of the 
electrically and magnetically active 
parts; hence the cost of the entire gen
erator changes at a lower rate with 
respect to changes in SCR. 

Briefly, a generator of high short
circuit ratio compares with one of 
low SCR as follows : (a) It is larger 
physically, weighs more, and costs 
more; ( b) the initial and sustained 
short-circuit currents are higher; (c) 
the ratio of the no-load to the full
load field currents is larger; ( d ) there 
is a slight increase in generator loss-
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WANTED~ 
FOUR HUNDRED BILLION 

CHEAP KILOWATT-HOURS 

By JOHN REID, E.E. '53 

It was a cool, crisp autumn day. 
About a dozen of us were sitting on the 
front steps of the Engine Building 
watching the girls go by. One M.E., 
trying to talk around the stem of a 
pipe, was listing the injustices of all 
thermo instructors from Lord Kelvin 
to Prof. Bolstad. A couple of Chems 
were drawing pages of phase diagrams 
and writing equations all over the 
margins of the paper. An E,.E. put 

. away his slide rule, stuffed some pa
pers in his notebook, and walked off 
for a cup of coffee. 

Oblivious to all this were three 
sophomores. They were talking in low 
and troubled tones about energy. They 
Knew the text book definition of en
ergy and could quote any of the con
version factors between joules, ergs, 
foot-pounds, kilowatt-hours, calories, 
and BTU's, yet they still didn't know 
what the stuff was. They couldn't 
picture twenty foot-pounds or five 
hundred calories. 

ENERGY? 

"Know there's a problem," I 
thought. "What the devil is energy?" 
I began to think of the places where 
the average person comes into contact 
with it. In effect he buys a tank full 
of energy when he fills the gas tank of 
his car. He pays for it whenever the 
electric bill or gas bill comes around 
or when he fills the coal bin. The long
er I thought about it, the more I rea-
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lized that it is sold to the consumer 
just like overcoats, pencils, and beef 
steak. Right then I decided that if I 
ever wrote a physics text, I would de
fine energy as an economic commod
ity. 

Just like any other product, its pro
ducers are always trying to produce 
more cheaply. Many engineers, scien
tists, and laymen have tried to find a 
cheaper source. Some have tried to 
beat the various laws of thermody
namics and get something for nothing. 
These perpetual motion machines, 
though interesting, are not very prac
tical. A lot of ideas, just as interest
ing, have come forth for tapping na
tures energy supply in a more work
able way. 

The most common sources, of 
course, are the solid and liquid fuels 
and dammed up water, but there are 
many less well known ones. The most 
well developed of these is probably 
solar heat. The radiant energy of the 
sun falling on the earth amounts to 
about 0.17 horsepower per square foot 
normal to the sun's rays. The atmos
phere absorbs the greater portion of 
this, but even in temperate zones 
enough is left to do useful work. 

TAPPING THE SOURCE 

As early as 1913 a 50 horse power 
plant was built in Cairo, Egypt. It 
consisted of parabolic reflectors which 
concentrated the rays on cast iron 
boilers. It produced steam at atmos
pheric pressure and about ten degrees 

of super heat. The overall efficiency 
of the plant ( from sun's rays to elec
trical output) was 4.3%. Modem en
gineering methods could probably im
prove this somewhat. Considering la
bor and depreciation on the plant and 
standby equipment, it was estimated 
that it could compete with coal at 
$2.39 per long ton. 

At M.I.T. work has been done on 
solar heating of homes. It has proved 
quite practical even as far north as 
Boston. 

About 1890 it was suggested that 
the rise and fall of the tides be used 
to run a hydro-electric plant. The 
principal fallacy in this idea was that 
the available power was surprisingly 
small. If every bay and inlet on the 
New York and Connecticut shores of 
the Long Island Sound were dammed 
up the total power would average 
about 500 H.P. This scheme might 
be practical in certain arctic regions 
where tides are as high as 50 ft. 

Attempts have been made to harness 
the energy of ocean waves. At Atlan
tic City, N.J., a "wave-motor" was ac
tually built. It consisted of large 
floats that rose and fell with the 
waves. These drove a shaft by means 
of a chain and ratchet arrangement. 
The whole thing developed 12 H.P. 
and weighed around ten tons. 

Then there were the two French
men who knew that any time we have 
a difference in temperature between 
two bodies we can tap off a little 
energy. They had heard that in the 
tropics the temperature of the water 
at the surface is as much as 50 de
grees higher than that 2000 ft. down. 
They wanted to build a steam turbine 
and operate it under a high vacuum 
(pressure; about ½ lb per sq. in.) 
so that water could be vaporized at 
the surface temperature, run through 
the turbine, and condensed several 
thousand feet down. After a few cal
culations they decided that the parts 
of the turbine would have to be so 
large to operate at that pressure that 
it couldn't overcome its own friction. 
As far as I know no one has ever 
worked it out using a substance oth
er than steam. Something workable 
might be developed. 

(Continued on Page 34) 
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MIZZOU 

Two new faces may be seen amongst 
ye .ole faculty these days. They are 
two University graduates who joined 
the teaching staff this fa]. Mr. James 
R. Tudor has been appointed Assist
ant Professor of Electrical Engineer
ing. Professor Tudor is a native Mis
sourian, from El Dorado Springs. He 
received the BS degree in Electrical 
Engineering from the University of 
Missouri in June 1948, and the Mas
ter of Science degree in 1950. From 
July 1950 till September 1952, he was 
employed by the Union Electric Pow
er' Company of St. Louis, as Assistant 
Engineer in its Engineering and Con
struction Division. His particular field 
of interest is electric power generation 
and transmission. 

MEMOS 

Thomas A. King is a native of 
Missouri, having lived in Warrens
burg, where he received his element
ary education from the public schools 
there. He transferred from Central 
Missouri State College to the Uni
versity of Missouri where he received 
a BS and MS in Civil Engineering. 
His college program was interrupted 
while he served three years in the U. 
S. Navy during World War II. Fol
lowing graduation from the Univer
sity, he was employed as a Detailer 
in the Bridge Bureau of the Missouri 
State Highway Department. He left 
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the Missouri Highway Department to 
accept a position as engineer for the 
Maxwell Bridge Company of Ce>lum
bus, Kansas, and later was appointed 
Assistant Professor of Civil Engin
eering at the University this fall. 

Twelve promotions in the executive 
staff of the Carter-Waters Corpora
tion, manufacturer and supplier .of 
construction materials, Kansas City, 
were effective August 1 of this year. 
Included were former University grad
uates H. Ralph Ambruster, BS in C.E1. 
'34, promoted to director of purchas
es, and J. R. Seibel, BS in Ch. E. '49, 
promoted to Assistant Production 
Manager. The president of the com
pany, Mr. Albert R. Waters, gradu
ated fmm the University in 1912 with 
a degree in Civil Engineering. 

Here are a few brief's concerning the 

doings and whereabouts of other grad
uates of the College of Engineering. 

Howell H. Heck, ME '48, has, ac
cording to him, been "a traitor to the 
profession." In answer to ,our inquiry 
he stated that he is holding a mana
gerial job which is not connected with 
engineering. His home is a 206 S. 
Oak, Searcy, Arkansas. 

Another graduate of '48, Ronald 
N. McAdow, EE, is working as an 
electrical engineer in Alton, Illinois. 
His address is 3510 Wickensavser 
Ave. 

James H. Hatch III, ME 1947, is a 
contracting engineer with the Kansas 
City Structural Steel Company, Kan
sas City, Kansas. The address? 6748 
Fontana, Misslon, Kansas. 

( Continued on Page 34) 
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Hughes Fellowship 
1952 winners Tru
man 0. Woodruff 
(left) and Allen I . 
Ormsbee (right) are 
welcomed to the cam
pus by Dr. Lee A . 
DuBridge, President, 
California Institute 
of Technology. 
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Semiconductor research is one of the important projects of the 
Laboratories. A development of immediate value is the Hughes 
Germanium Diode employed in miniaturized airborne electronic 
equipment. The apparatus shown in the photograph is a vacuum 
furnace constructed to produce single crystals of germanium. 
Discussing its operation are (left to right): Hughes Fellow 
Allen I. Ormsbee; Dr. H. Q. North, H ead of Semiconductor 
Department; Dr. Allen E. Puckett, Head of Missile Aerody
namics Section; and Hughes Fellow Truman 0. Woodruff. 
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Preparation of men for mod
ern industrial research ideally 
should involve both advanced 
study and practical experience 
in an industrial laboratory 
under the guidance of stimula
ting associates. 

The Howard Hughes Fel
lowships in Science and En
gineering at the California 
Institute of Technology were · 
established to provide such 
education and training. 

Any American citizen is 
eligible for a Fellowship who 
qualifies in graduate .standing 
at the California Institute of 
Technology for study toward 
the degree of Doctor of Phil
osophy in physics or engin
eering and who will have 
completed one year of gradu
ate work before the beginning 
date of Fellowship. Applicants 
should plan to pursue research 
in the fields of electronics en
gineering, microwave physics, 
aerodynamics, electronic com-

puting, physical electronics, 
propulsion engineering, solid 
state physics, mechanical en
gineering, electron dynamics, 
analytical mec~anics, or infor
mation theory. 

Each appointment is for 
twelve months and provides a 
cash award, a salary, and 
tuition and research expenses. 
A suitable adjustment in the 
amount of the award is made 
when this will aid in the educa
tion of a promising candidate 
whose financial responsibili
ties might otherwise preclude 
participation in the program. 

Salary provision is for the 
portion of time spent on ad
vanced work in the Hughes 
Research and Development 
Laboratories. Here the holder 
of the Fellowship is in close 
personal association with 
many scientists and engineers 
who are acknowledged leaders 
in their fields. 
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• 

HOW TO 

APPLY FOR A 

FELLOWSHIP 

Write Howard Hughes Fellowship 
Committee, Hughes Research 
and Development Laboratories, 
Culver City, Los Angeles County, 
California, for an application form 
and a brochure giving all details • 
Completed applications must be 
received by the committee 
not later than January 7, 1953 • 

HUGHES 
RESEARCH AND 

• 

DEVELOPMENT LABORATORIES 

CULVER CITY 

LOS ANGELES COUNTY 

• CALIFORNIA 

• 
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BULLARNEY 

Grandmother was a diabetic patient 
and, although put on a strict diet, she 
would not play the game, and was 
"cheating all the time." After numer
ous violations she was sent to the hos
pital. 

Owing to the crowded conditions, 
the only room available was in the 
maternity ward. After she had been 
there a few days her little grand
daughter paid her a visit and was 
lolling in front of the door to her 
grandmother's room when some visi
tors walked past. 

"What an~ you doing here, little 
girl?" 

'Tm visiting my grandmother." 
"Grandmother!" said one of the 

visitors in astonishment. "What is she 
doing here?" 

"Oh," said the youngster, "she's 
been cheating again." 

A school teacher told her pupils to 
listen to their parents and upon hear
ing a new word to look it up in the 
dictionary and write a sentence, using 
the word properly. 

The next day she asked Johnny for 
his word. He replied he had heard 
the word "pregnant," and the defini
tion was to "Carry a child". The 
teacher asked, "Have you a sentence 
using it?" 

"Yes, mam," he replied. " 'The 
fireman climbed a ladder into the 
burning building and came down preg
nant.'" 

Ed: "Love was born with that kiss, 
darling." 

Barb: "O.K., but hurry and wipe 
off that birth-mark. Here comes 
Mom!" 
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By FRENCH 

A woman approached the pearly 
gates and spoke to St. Peter, "Do you 
know if my husband is here? His 
name is Smith." 

"Lady, we have lots of Smiths. 
You have to be more specific." 

"Joe Smith.'' 
"Lotsa those too. You'll have to 

have more identification." 
"Well, when he died he said if I 

was ever untrue to him he'd turn 
over in his grave." 

"Oh, you mean 'Pinwheel' Smith." 

While Homer was home from col
lege his mother insisted on unpacking 
his trunk. While engaged in this pas
time, she took out a coat with a 
pawnshop tag on it. 

"Homer, what's this tag for?" 
"Oh, I went to a dance and checked 

my coat," replied Homer. 
Presently his mother hauled out 

a pair of trousers with the same tag 
on it. 

"Homer, just what kind of a dance 
was that?" 

"Why must we wait until we get 
home before you'll tell me whether 
you will marry me?" 

"Y ciu frighten me. This is the same 
place father proposed to mother." 

"So what?" 
"On the way home, the horse ran 

away, the buggy turned over, and fa
ther was killed." 

Strip poker is a game in which the 
more you lose the more you have to 
show for it. 

The wind howled in maddening 
crescendos. Driving, biting bullets of 
snow battered the farmhouse unmer
cifully. A door was thrown open to 
the stormy wilderness. Stern faced, 
with upthrown arm and pointing 
fingers, the unforgiving father bade 
his oldest daughter go. Out, out, out 
into the teeming tempest of a fear
ful, freezing blizzard. The poor girl 
gazed longily back at the warm cherry 
fireside where sat her sobbing and 
helpless mother. She hugged the lit
tle bundle closer to her maidenly 
breast, and head down, plunged into 
the gale. . . . The bundle was corn; 
she had forgotten to feed the hogs. 

Harold : "Y,ou must have had a 
terrific night last night, your eyes 
ar~ sure bloodshot!" 

Charles: "You oughta see them 
from this side!" 

Asked what he did for recreation if 
and when he got to town, one of those 
long, lean Texas cowboys reluctantly 
confessed, "I most always go dancin' 
if there is one." 

"Why, nobody'd guess you knew 
how to dance," the questioner exclaim
ed in surprise. 

"Heck, I can't dance a lick," the 
cowboy admitted, "but boy I sure like 
to hold 'em while they do!" 

There's something feminine about a 
tree. It does a strip tease in fall, goes 
with bare limbs all winter, gets a 
new outfit every spring and l~ves off 
the sap all summer. 

( Continued on Page 30) 
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Dakar, capital of French West Africa, is one of the latest cities to be connected to the United States through Bell System Over
seas Telephone Service. Initial period rate is only $15. You can talk to some 90 countries and territories from your telephone. 

Dakar 

is on the line 

NOVEMBER, 1952 

No more than 25 years ago, American voices were land

locked. They could travel around the North American con

tinent, but, except for CuLa, they were stopped at the coastlines. 

Then in 1927 telephone people inaugurated two-way 

commercial radiotelephone service between New York and 

London. In that instant the world grew smaller. 

It has kept on shrinking over the years till now such over

seas calls are commonplace. In 1951, nearly 900,000 were 

made over Bell System facilities. Today you can speak to some 

90 countries and territories, 96% of the world's telephones. 

Dakar, French West Africa, is one of the latest additions to 

the list. 

On this 25th Anniversary of Bell System Overseas Tele

phone Service, we are busy working to make the record of 

the next 25 years even better. This never-ending effort to 

find better ways calls for the best engineering and scientific 

minds available. Such continued research provides constant 

opportunities for enterprising, talented college graduates. 

BELL TELEPHONE ~YSTEM 
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HEAT 
PUMPS 

Heating By Refrigeration! 

COOL AIR 
1'0 OUTDOORS 

OUTDOOR AIR 

HEATED AIR 
TO OUTDOORS 

OUTDOOR AIR 

By DAVE ALDAG, M.E. '53 

HEATING OPERATION 

COOL AIR 
FROM ROOMS 

HEATED AIR 
TO ROOMS 

MOTOR COMPRESSOR 

COOLING OPERATION 

WARM AIR 
FROM ROOMS 

COOL AIR 
TO ROOMS 

MOTOR COMPRESSOR 

COOL REFRIGERANT 

HOT REFRIGERANT 

-General Electric 

Have you ever thought of using an 
oversize refrigerator to heat a house? 
This is .one of the new methods of 
heating and cooling a home. Imagine 
setting a thermostat at 70 degrees in 
your home and holding this tempera
ture the year round. 

This is accomplished by what is 
called a heat pump. Your refrigerator 
is a heat pump. Work is done by a 
heat engine when heat is extracted 
from a hot body and rejected to a 
cooler body. The reverse, a heat 
pump, extracts heat from a cold body 
and rejects it to a hot body with the 
application of work. The hot body 
gets hotter and the cold body gets 
colder, just like a refrigerator. 

IDEA NOT NEW 

Although the heat pump has been 
pr,oposed for heating since about 1850, 
it received its bi~ boost in Switzerland 
during World War lI when hydro
electric power was cheap and plentiful 
while fuel was critically scarce. But 
before this, some applications were in 
homes as early as 1922. Factories 
where refrigeration was needed, used 
the rejected heat to heat offices. In 
cases such as these, if the initial cost 
were feasible, the savings in heating 
are tremendous. The rejected heat 
must be able to meet the coldest day, 
or an auxiliary system is needed. A 
duel system might be too costly. 

For a home in winter, the heat 
pump extracts heat from an outside 
source and rejects it inside a home. 
In the summer heat is extracted from 
the inside and rejected to the out
side. 

ECONOMY 

A system for a home costs · from 
$1200-$2300 without installation. 
This cannot be compared to a furnace 
installation, because the pump pro
vides both hot or cold. There are 
savings, though, in costs of chimney, 
coal bin, and fuel tank. The electric 
power company provides the fuel-a 
pure unwatered electricity. The pow
er company handles the problem of 
ash disposal, soot and dirt at a great
er efficiency in boilers and power pro
duction. 

( Continued on Page 38) 
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DOW PLASTICS PLANT 

TO SERVE 

EASTERN 

INDUSTRY 

Bright, colorful Styron (Dow polystyrene), the plastic that adds 
new eye-appeal and utility to many different products, will now 
be more easily available than ever to the Eastern molder. For Dow, 
the pioneer and producer of Styron, as well as other plastics, 
has just completed a large new Styron plant at historic Allyn's 
Point, Connecticut. 

This plant has 2,000 square feet of production space on each of 
four floors, along with a large warehouse and administration 
building. Because past experience has proved that rapid growth is a 
condition normal to Dow operation, the plant has been constructed 
to allow for future expansion. 

This Styron plant is located on an 80-acre plot on the Thames 
River. Dow also built an 800-foot dock to handle ocean-going 
vessels. Here they will receive many raw materials from their 
Texas Plant and ship Styron to Eastern markets and many 
export markets throughout the world. 

This new Styron plant is but one of the many new developments 
at Dow. The increasing demands of industry for chemicals 
necessitate continued expansion in every sphere of Dow operation 
... expansion that requires new plants, new technical facilities, 
as well as a continual increase in personnel talented in vary
ing phases of science. 

Dow's 800/t/et, "Opportunities with The Dow 
Chemical Company," especially written for those 
about to enter the chemical profession, is avail
able free, upon request. Write to The Dow 
Chemical Company, Technical Employment, Mid
land, Michigan. 

THE DOW CHEMICAL COMPANY 
Midland, Michigan 
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TECHNICAL ARTICLE 

on es 
For the Best Article Published in 

The Missouri Shamrock 

FIRST PRIZE, $25 

Contributed By 

Missouri Society of Professional Engineers 

SECOND PRIZE, $10 

OFFICIAL RULES 

1. Articles may be technical or semi-technical on any engineering 
subject. 

2. All students of the College of Engineering are eligible. 

3. Articles should be 1500-3000 words in length. 

4. All articles submitted become the property of the SHAMROCK 
and may be changed, edited, or published at the discretion of 
the staff. 

5. Judges will be Dean H. 0. Croft, Prof. G. V. Lago, Prof. M. M. 
Bolstad, and the Editor of the SHAMROCK. 

6. Judging will be on a point basis for suitability, accuracy, reader 
interest, coherence, and general effect on the reader. Winners 
will be those with largest number of points. 

7. Contest closes March 15, 1952. 

8. Winners will be announced in the May issue. 

Here is your chance lo win a prize and have the fun of 
seeing your by-line in print! 
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Top production teams back up Boeing engineers 

When Boeing engineers developed 
the revolutionary, flexible-wing B-47, 
their designs called for aluminum forg
ings larger than any ever before made, 
and for a completely new kind of wing 
"skin" ranging in thickness from 5 / 8" 
at the body joint to 3/ 16" at the tip. 

New techniques, machines and pro
cedures had to be worked out. Produc
tion is so precise that the eight-ton 
wing slips into place with less than a 
hairsbreadth of clearance. Many of 
these new procedures were "impos
sible" a few years ago. Today they are 
routine in Boeing plants. That's the 
kind of production teamwork Boeing 
engineers expect-and get. 

NOVEMBER, 1952 

Boeing engineers also enjoy the ad
vantages of the finest research facili
ties in the industry. Their work, over 
the past 3 5 years, has given them tre
mendous prestige. You can share that 
prestige by becoming a Boeing engi
neer. You'll work on such long-range 
projects as guided missiles, nuclear
powered aircraft and the exploration 
of supersonic Bight. 

You can choose our Midwest plant 
at Wichita, or work in the Pacific 
Northwest at Seattle. Boeing provides 
a generous moving and travel allow
ance, offers you special training, a 
salary that grows with you - and a 
future of almost limitless range. 

Plan nou, to build your career as a 
member of Boeing's distinguished En
gineering personnel after graduation. 
Boeing has present and future openings 
for experienced and junior engineers 
in all fields, for aircraft 

• DESIGN • RESEARCH 

• DEVELOPMENT • PRODUCTION 

• TOOLING 

also for servo-mechanism and elec
tronics designers and analysts, and for 
physicists and mathematicians with ad
vanced degrees. 

For further information, 
consult your Placement Office, or write: 

JOHN C. SANDERS, Staff Engineer-Personnel 
Boeing Airplane Company, Seattle 14, Washington 

IIDEINO 
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PUBLICATION 
ENGINEERING 

( Continued from Page 11) 

visualizing and rendering special il
lustrations for use with his written 
words. 

All of his talents and acquired 
knowlejge are combined in the process 
of preparing a publication that must 
meet government or commercial speci
fications covering content, format, 
practicability, and literary standards. 
He is at the same time an engineer, a 
writing specialist, a publications ex
pert and a student of psychology! 

VARIETY OF WORK 

When the young publications en
gineer has developed confidence in 
tackling new written projects, he finds 
the variety of writing assignments to 
be one of the most attractive features 
of his job. It is a familiar complaint 
among engineers that they become too 
specialized and know too little of 
what is taking place in the scientific 
world around them. While no scien
tist can hope to keep abreast of the 
tremendous evolution of technical 
achievements now taking place, the 
publications engineer finds real satis
faction in testing and adding to his 
knowledge and when the occasion de
mands, he becomes, for a time, a writ
ing specialist in one or more fields. 

In addition to the variety of writing 
from the product standpoint, there is 
also much variation in the material to 
be gathered on any one product or 
system (Fig. 2). Some of the assign
ments require the publicaHons engin
eer to work intimately with the equip
ment. In some cases, he completely 
disassembles and reassembles the 
units. In other cases, he accompanies 
the equipment on trial runs or field 
tests. These experiences give a "prac
tical" satisfaction to those who like 
to feel that they are not just "theo
retical'' writers. 

THE FUTURE 

Young engineers often raise the 
question as to the future of technical 
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writing or publications engineering. 
There are several factors which ap
pear to be of importance in attempt
ing to predict the future-but to the 
author they all look favorable toward 
increasing opportunity for this new 
profession. First, the complexity of 
equipment and systems certainly will 
continue to increase-automatic con
trol is the ultimate goal of nearly all 
future instrumentation, and with such 
control always comes increased tech
nical complexity. With increasing 
complexity, there is greater need for 
more complete instructional material. 
As one associate put it: "The equip
ment becomes more complex but the 
intelligence of the average user re
mains the same." Secondly, granted 
that complexity will increase, there 
is the immediate following condition 
that the equipment will be much 
more costly and must be repaired rath
er than replaced. This adds again to 
the need for publications which will 
be adequate for the purpose. The 
funds allocated for publications will 
necessarily increase, but will still be 
a very small portion of the total cost 
of the equipment. Thirdly, if the cali
ber of engineering graduates coming 
into publications engineering is main
tained or raised, there will be a broad
ening in the scope of their work since 
they themselves will develop oppor
tunities for using their special skill 
to supplement the work of other en
gineers. This is a very important re
sponsibility in any new profession
to develop and broaden particular 
skills and to offer them to others. If 
the publications engineer pursues his 
new profession with a spirit of gen
uine service to other engineers, there 
can be little doubt that the engineer
ing profession will welcome and en
courage this newcomer to its ranks. 

CONCLUSION 

Publications engineering is a new 
profession which has grown rapidly in 
the past few years because of the 
increasing complexity of equipment 
and the inability of the research and 
development engineers to undertake 
the extensive writing projects which 
have become necessary. 

The publications engineer must have 

a sound engineering education and 
must possess writing aptitude-al
though it is pointed out that many 
young engineers possess this aptitude 
and may not be conscious of it. 

The publications engineer has a 
thorough knowledge of the reproduc
tion and printing processes, and can 
guide the publication through all of 
its various stages from rough draft 
to its printed form. 

The variety of work assignments 
and the personal contacts appeal great
ly to certain engineering graduates. 
Some of the writing assignments cov
er theoretical aspects, while ,others are 
along practical lines where the writer 
works closely with the equipment in 
the factory or in the field. 

The personal satisfaction factor is 
quite high for the publications engin
eer, since his assignments are usually 
of short duration. Compared to those 
of the engineer, he sees the final results 
of his labors at more frequent inter
vals. 

Finally, the future of this new ad
dition to the engineering profession 
looks promising because of the trend 
towards more complex equipment and 
the accompanying requirements for 
more complete handbook and engin
eering report coverage. The future 
will also depend upon the efforts 
which publications engineers make to 
find new areas of service to the en
gineering profession. 

Summary-Engineering-level tech
nical writing is described as requiring, 
foremost, the skills and knowledge of 
an engineer and, secondly, the ability 
to write well. For this combination 
of work the term publications engin
eer is proposed. The technical writ
ers' participation in an engineering 
project is outlined on a time basis, 
starting with the sources of informa: 
tion and being completed with de
livery of the printed work. Satisfy
ing aspects of the field are discussed 
and the future is pre:l.icted as a grow
ing value to the engineering profes
sion as a whole. 

Story and cuts

Courtesy SPERRY 

ENGINEERING REVIEW 
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The wings of a hummingbird 
beat 80 times a second. Transis
tors, developed experimentally 
by RCA, oscillate electrically 
800 million times a second. 

300 million times a second! 
Now science has discovered a new tool 
-a major advance in electronic research 
-the transistor. Tiny as a kernel of corn, 
a speck of germanium crystal em bedded 
with wires in plastic performs many of 
the functions of the electron tube. 

Because it has no heated filament, no 
vacuum, requires no warm-up and little 
power, the transistor is a device which has 
long been needed. It is also rugged, shock
resistant, unaffected by dampness and
properly made-it will serve for many years. 

Despite these advantages, the transistor, un• 
til recently, was limited to a frequency region 
below 50 million oscillations a second. Experi-

NOVEMBER, 1952 

mentally RCA has now increased this to 300 
million times a second and even higher goals 
are sought - to increase the transistor's uses. 

Higher frequencies for transistors point 
to their use in television, radio, communica
tions and more efficient electronic controls 
for airplanes and guided missiles. The small 
size, long life, and low power requirements 
of transistors suggest entirely new electronic 
devices-as well as use of transistors as work
ing partners with electron tubes. 

* * • 
Expanding the research in electronics of solids, 

and the possibilities of transistors, is another ex
ample of RC A pioneering at work for your benefit. 
This leadership means finer performance from any 
product or service of RCA and RCA Victor. 

CONTINUE YOUR EDUCATION 
WITH PAY-AT RCA 

Graduate Electrical Engineers: RCA 
Victor-one of the world's foremost manu• 
facturers of radio and electronic products 
- offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad
vancement. Here are only five of the many 
projects which offer unusual promise: 
• Development and design of radio re
ceivers (including broadcast, short-wave 
and FM circuits, television, and phono
graph combinations). 
• Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 
• Design of component parts such as 
coils, loudspeakers, capacitors . 
• Development and design of new re
cording and producing methods. 
• Design of receiving, power, cathode 
ray, gas and photo tubes. 
Write today to College Relation, Divi
sion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 
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BULLARNEY 

( Continued from Page 22) 

Twenty years ago girls didn't think 
of doing the things they do now. 
That's why they didn't do them. 

The difference between a bachelor 
and a married man is that when a 
bachelor is walking a baby around the 
floor he is dancing. "Where are you from mister?" 

"Kentucky sir." 
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DAVIS 
CLEANERS 

"For Our Special Service" 

DIAL 
3933 or 3772 

Branches 

107 S. 9th 436 S. 9th 

917 E. Bdwy. 
Columbia, Mo. 

DA IR Y 
SEE YOU AT THE 

PEPPERMINT ROOM 

Campus Jewelry 

SCIENTIFIC 

WATCH REPAIR 

Tested on the 

"Watch Master" 

Across From Jesse Hall 

"Well, mister what is Kentucky 
famous for?" 

"Sir, the com is full of kernels 
and the colonels are full of com." 

"What did you do before you came 
in the service mister?" 

"Sir, I made square marbles for 
kids who would rather shoot dice." 

Then there was the rabbit that en
tered in freshman math and had such 
a good time his first day in class. 
They taught him how to multiply. 

"Hurry over to our fraternity house, 
doctor, a fellow here has something 
the matter with his eyes." 

"It must be serious if you wake up 
in the middle of the night. What's 
the trouble? Does he see elephants and 
snakes and things?" 

"No sir, that's the trouble, the room 
is full of them and he doesn't see any 
of them." 

One night a sorority girl greeted her 
date with-"Notice anything differ
ent about me tonight?" 

"New dress?" 
"No" 
"New shoes?" 
"No" 
"I give up, what is it?" 
'Tm wearing a gas mask." 

"FOR YOUR PARTY NEEDS" 

FULL LINE OF BEVERAGES 

THE BROWN DERBY 
PIPES & TOBACCOS 

116 S. Ninth Dial 5409 

The most dangerous part of any 
automobile is the nut that holds the 
steering wheel. 

(Continued on Page 36) 

SOMETHING NEW 

(Continued from Page 14) 

way up you could stop on the upper 
floors and cool yourself by stepping 
into the cooling spray chamber of one 
of the airconditioning units. How
ever, most of the separate aircondi
tioning units are located on the top of 
the building in a room especially built 
for it. Again one wonders how it was 
possible to get so much machinery 
into such a limited space, for the 
eleven supply fans and seventeen ex
haust fans alone seem to take up most 
of the space in the 60 by 70 square
foot room, not to count the individual 
airconditioning units. 

Wandering around the building, a 
future electrical engineer could get 
confused trying to figure out the dif
ferent types of electrical outlets. There 
are the wall receptacles for the 208 
Volt heavy duty service line, and dif
ferent ones for the 120 Volt general 
usage line. Then there are the wall 
contacts for outside telephones, as 
well as provisions for an inside inter
com system. Most public rooms have 
loudspeakers built in the ceiling, 
which are a part of a hookup con
trolled by the switchboard. Records 
of radio music can be played over 
the system, as well as broadcasting is 
possible from the switchboard located 
behind the information desk on the 
main floor. 

So there you have it. The Memorial 
Student Union with its facilities is 
far ahead of us, and it will have to 
give us time to catch up with it, to 
learn more about it. As today, many 
years from nciw the new freshman will 
bring his parents, and seemingly cas
ually point out the high points of the 
building. And later picture the same 
student, standing somewhere on the 
airconditioning tower overlooking the 
campus, and whispering to himself: 
"Well I'll be doggone- it WORKS!" 
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Clipping the Wings of flying glass 
No matter how you travel-by land, sea, or air

you are protected by a sandwich of shatterproof glass 

Birds flying in the airways ••. pounding waves at sea ... 
emergencies on the highway or railroad-these are among 
the many things that can cause broken windshields and 
windows while you are traveling. 

That's why the windshields of America's sky giants today 
are made to withstand hail, wind pressure ... and collision 
with even an eight pound bird at the plane's cruising speed. 

ELIMINATING A SOURCE OF DANGER-Today the 
danger of razor-sharp pieces of flying glass has been vir
tually eliminated. Most cars, trucks, trains, and ocean 
liners now have safety glass as standard equipment. 

In making safety glass a sandwich of glass is made with 
~ toug}i, clear plastic spread called vinyl butyral resin. It's 
this plastic that holds the razor-sharp pieces safely in place 
if the glass is broken. 

PLASTICS SERVE YOU IN MANY WAYS- Other 
forms of highly versati,le plastics go into your newest 

home furnishings, kitchenware and appliances. They are 
also essential to modern rainwear, paint, electrical insula
tion, and high-strength adhesives and bonding materials. 

UCC AND MODERN PLASTICS-The people of Union 
Carbide, working with the glass industry, developed this 
plastic for modern safety glass. This and a variety of other 
plastics are but a few of many better UCC materials that 
help industry serve all of us. 
STUDENTS and STUDENT ADVISERS: Learn more about the many 
fields in which Union Carbide offers career opportunities. Write for 
the free illustrated booklet "Products and Processes" which de
scribes the various activities of UCC in the fields of ALLOYS, CAR• 
BONS, CHEMICALS, GASES, and PLASTICS. Ask for booklet J -2. 

UNION CARBIDE 
AND CARBON CORPORATION 
10 EAST 42ND STREET m NEW YORK 1 '7, N. Y, 

----- UCC's Trade-marked Products of Alloys, Carbons, Chemicals, Gases, and Plastics include----
BAKELITE, KRENE, and VINYLITE Plastics • 0YNEL TEXTILE FIBERS • LINDE Oxygen • SYNTHETIC ORGANIC CHEMICALS 

ELECTROMET Allovs and Metals• HAYNES STELLITE Alloys• PREST-0-LITE Acetylene• PYROFAX Gas 
EVEREADY Flashlights and Batteries • NATIONAL Carbons • ACHESON Electrodes • PRESTONE and TREK Anti-Freezes 
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COLUMNS 
( Continued from Page 15) 

Pappy Lamb was saying the other 
day in Electrical Machinery III, that 
one should never apply a 60 cycle 
voltage to a 400 cycle transformer or 
it would start smoking. Ole Sam can't 
figure out how this could possibly hap
pen, for every one knows that there 
is no smoking allowed in the lab. 

Hays 
Hardware Co. 

808 Broadway Dial 4710 

Superior Quality 

Dependable Service 
MAIN STORE 

25 on the Strollway 
Ph. 2-3151 

CAMPUS SHOP 
708 Conley 

Ph. 9767 
Flowers by Wire 

through the 
Florists Telegraph Delivery 

Assn. 

'3hp '3T,c.K Senn. 
()5 . .,., 

It seems one of the Cain boys is 
distraught. As he said in C.E. 240, 
"I get confused. In the E.E. Dept., 
Q means charge, while here in the 
C.E. Dept., Q means discharge. Such 
are the burdens of the service courser. 

Ole Sam can't figure out why every
one laughed in Engineering Adminis
tration the other day when the boy 
broke the graphite in his writing in
strument. All he said was, "I ain't 
got no lead in my pencil." 

... 
The winner of the AIEE1-ASLE 

membership contest gets a fur lined 
commode. Won't they be tickled! 

... 
You all know what a commode is. 

That's a coward's way out on a cold 
winter night in the country. 

... 
It finally happened and Ole Sam 

just missed it by seconds. Bill Vel
trop CUT SANGSTER'S TIE OFF. 
There's talk of enshrining that tie for
ever and o_f making Veltrop Dean of 
Engineering. 

:l-armer 

--PUBLICATION .PRINTERS --
200 SOUTH SEVENTH STREET 

Columbia's Union Label Shop Phone 9741 
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Miss Mizzou was made an honor
ary member of the Engineer's Club 
while she was here, and why shouldn't 
she be. Her figure is an engineering 
masterpiece, and her curves a chal
lenge to any engineer. 

A candidate for Knight Owl was 
hoisted to the top of one of OUR 
Columns, but didn't stay there long. 
Ole Sam doesn't know if his speedy 
descent was because of the height, 
the Dean of Men, or the pigeons. 

Well, Ole Sam's gotta be goin: Left 
the water running in the lab and 
forgot to open the drain valve . 

See ya next month . 

DEFINITION OF AN ENGINEER 
An engineer is a person who passes 

as an exacting expert on the basis of 
being able to turn out with prolific 
fortitude, infinite strings of incompre
hensible formulas, calculated with 
micrometric precision from vague as
sumptions based on debatable fi~res 
taken from inconclusive experiments 
carried out with instruments of prob
lematical accuracy by persons of 
doubtful reliability and questionable 
mentality, for the avowed purpose of 
annoying and confounding a hope
lessly fanatic group referred to: all too 
frequently, as engineers. 

THE MISSOURI SHAMROCK 



NOVEMBER, 1952 

"Hand me my 
crutches, Mary! 
"Doc or no Doc ••• no wounded leg is keeping 

ME home on Election Day! When I was over 
in Korea, one of the big things we figured 
we were fighting for was the right to vote 
as we please. 

"Just look at that crowd! Seems like everybody 
in town's turning out to vote today. In fact, 
it's been predicted that more than 55 million 
people all over the nation will be voting! 

"Heard a fellow the other day call it 'National 
Beef Day'. Says he, we all beef at one time 
or another about our local, state, or national 
governments, or certain people in them. 
And today's the day we get a chance to back 
up those beefs with ballots/ 

"Whether we squawk about corruption by 
public officials ••• about wasteful squander
ing of our hard-earned tax dollars ... about 
government interfering in public utilities 
and private business ••• about overload
ing government payrolls with un-needed 
workers •.. or about government employees 
with red sympathies-Election Day is the 
big moment for us citizens to get it off our
chests with those votes our Constitution 
guarantees us. 

"I say, thank God we don't live in one of 
those commie countries where people have 
only hand-picked red candidates to vote for. 
Those poor devils just don't get a chance 
to vote for anybody else. Sometimes, Mary, 
I think we don't fully appreciate how lucky 
we are. We vote for whom we honestly think 
best .. ·• and nobody on God's green earth 
knows how we vote! · 

"So hand me those crutches, Honey. And get 
your hat and coat on, too. We're going to 
vote together • • . bum leg or no bum leg." 

REPUBLIC STEEL 
Republic Building • Cleveland :, Ohio 

Republic BECAME strong in a strong and 
tree America. Republic can REMAIN 
strong only in an America that remains 
strong and free. To answer the urgent needs 
of Defense Production, Republic is taking a sigru6.
cant part in the development of Titanium • •• whose 
structural strength compares favorably with that of 
many steels, and whose corrosion•resistance ranks it 
with some of the stainless steels. Yet Titanium is only 
56% as heavy as alloy steel, No development project 
(except that of atorruc energy) has commanded as 
much attention and research in so short a period as 
has Titanium ... the metal of the future. Keep your 
eye on Republic Titanium and Titanium Alloys! 

* * * 
..I[ For a full color reprint of this advertisement, ]I. 
l( write Dept. H , Republic Steel, Cleveland 1, Ohio. J 
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WANTED! 
( Continued from Page 18) 

Many people have suggested ways 
to use the heat of the rocks many 
miles below the surface of the earth. 
It has been estimated that the tem
perature ten miles down is between 
500 and 1500 degrees fahrenheit. One 
method is to drill a well and send 
water down to come back as steam. 
Another was to simply cap off a gey
ser. This second method has been suc
cessfully used in Italy to produce vast 
amounts of power. 

Of course there are many more 
which we have not mentioned such as 
atomic energy, windmills, and light
ning. Last year the American public 
and industry bought almrn,t 400 bil
lion kilowatt-hours of electricity. 
About two-thirds of this was produced 
by steam generating plants, one-third 
by hydr,0°electric installations and a 
very small amount by internal com
bustion engine driven generators. Coal, 

oil, and gas production ran to equally 
as incomprehensible figures. So put 
your thinking caps on and go to work. 
To the man who finds a cheaper way 
to produce even a small fraction of 
this energy belongs a life of ease free 
of financial worries. 

MIZZOU 

MEMOS 

(Continued from Page 19) 

Jumping now to the men who have 
been out of school quite some time we 
find that T. C. Brickey, E.E., '35, 
has advanced to sµperintendent of 
construcHon of the Jefferson Division 
of Union Electric Company of Mis
souri. Mr. Brickey has been with 
Union Electric since shortly after 
graduation with the exception of 4 
years when he served in the Navy as a 
NATS pilot. He resides with his fam
ily at 326 N. 3rd St., Festus, Missouri. 

LOOK FOR THIS RIDGE 

Louis F. Muench, E.E., Class of 
'34, started his career with the South
western Bell Telephone Company. 
Now, however, he is chief radio en
gineer at the Draughous Radio School 
in Little Rock, Arkansas. His ad
dress is Box 158, Pulaski Hts. Station, 
Little Rock. 

Herbert W. Hazen, another 1947 
mechanical is an erection engineer 
with the Babcock & Wilcox Company. 
He resides at 102 W. Hauser St., 
Marceline, Missouri. 

A graduate of 1930, Jack M. Man
ley, Ei.E., is a member of the tech
nical staff at the Bell Telephone Lab
oratories. Mr. Manley has to his cred
it several patents in the field of non
linear electric circuits using magnetic 
cored coils. He now resides at 49 
Blackburn Place, Summit, New Jer
sey. 

GLASS! 

• There is more than mere identification value in the 
ridge you see on Okonite wires and cables. The ridge is 
proof that the insulation has been folded around the con• 
doctor by the well-known Okonite strip irlsulating process. 
This method pertnits inspection at all times during the 
application operation. It assures the perfect centering of 
conductors so important to the avoidance of electrical 
failures. 

The ridge is a permanent mark of an Okonite cable. It is 
still prominent after the final vulcanization in a metal mold 
that insures equal transfer of the heat throughout every 
portion of the insulation. The Okonite Company, Passaic, 
New Jersey. 

PAINTS! 
11 To Mee± All of 

Your Requiremen±s 11 

BRADY'S 
Columbia Glass Company 

PITTSBURGH PAINTS 

TEXOLITE 

15 S. 10th Street Dial 4978 
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A MILLION TONS A YEAR ••• 

That's America's production of nails ••• in an almost 
endless variety of types and sizes. 

Today, a nail machine makes hundreds of accu
rately pointed and headed nails per minute .. . more 
than a week's production for a Colonial family in the 
days when crude iron nails were hammered out by 
hand. 

WHAT MADE IT POSSIBLE? ••• 

Modern metallurgy and manufacturing techniques 
are responsible for America's tremendous yearly pro
duction of nails. Today's steel nails are far tougher 
and more economical than their Colonial counter
part. New functional designs and special finishes have 
been created . . . other metals put to use. And re
search now promises nails with even greater holding 
power. 

AMERICA WORKS THAT WAY ••• 

Progress and growth demand a ceaseless search for 
new ways to improve product quality ... to extend 
utility . . . to increase output . . . to lower costs. That 
is why management relies on the constant flow of 
information available through America's all-seeing, 
all-hearing and reporting Inter-Communications 
System. 

THE AMERICAN INTER-COM SYSTEM •• • 
Complete communication is the function, the unique 
contribution of the American business press . . . a 
great group of specially edited magazines devoted to 
the specialized work areas of men who want to 
manage better, design better, manufacture better, 
research better, sell better, ·buy better. 

COMMUNICATION IS OUR BUSINESS ••• 
The McGraw-Hill publications are a part of this 
American Inter-Communications System. 

As publishers, we know the consuming insistence 
of editors on analyzing, interpreting and reporting 
worthwhile ideas. We know that businessmen, in 
order to keep abreast of their jobs, subscribe to-pay 
for-McGraw-Hill magazines edited for their specific 
business interest . . . for the editorial pages tell 
"how" and the advertising pages tell "with what." 

A CAREER FOR YOU ••• 
To a few 1953 engineering graduates, "McGraw
Hill" will mean "writing" as well as "reading." 

Spurred by experience on college magazines, or 
broadened by work in industry, these men will join 
those of earlier classes who are now McGraw-Hill 
engineering editors. 

If you are thinking their way, tell our Personnel 
Relations Department (College Section)-now
about your qualifications for an editorial career. 

McGRAW•MILL PUBLISHING COMPANY, INC. 
0 330 WEST 42nd STREET, NEW YORK 36, N. Y. ;.: 

IEADQUAITEIS FDR BUSINESS N F D I ■ A T I I I 
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GENERATOR SCR 
(Continued from Page 17) 

for the ratings of 0.5, 15 and 30 psig 
hydrogen pressures are 0.8, 0.69 and 
0.64 respectively, simply because the 
larger the rating of a given machine 
the lower its SCR. The proposed 
matching of the generator rating with 
the turbine rating at 15 psig hydrogen 
pressure, now under industrial con
sideration, and the SCR of 0.69 that 
goes with this rating implies general 
acceptance of this lower SCR. 

Since (a) lowering the SCR makes 
it possible to build a smaller and low
er cost generators, ( b) voltage regu
lation and excitation equipment have 
been improved, ( c) electric utility 
systems have become larger and more 
adaptable for using lower SCR's, and 
( d) there is a need for less costly 
generating equipment, a major prob
lem confronts the manufacturer and 
the user as to how much, and how 
fast the next reduction in SCR should 

be. From the standpoint of the gen
erator alone, units with an SCR as 
low as 0.4 or as high as 0.9 to 1.0 
can be built for any rating that the 
electrical industry will require during 
the next few years. The use of inner -
cooling makes possible the production 
of single-unit 3600-rpm generators 
with a 0.9 to 1.0 SCR for ratings up 
to 300,000 kw. 

The operating experience in this 
country for turbine generator units 
having SCR's of 0.5 or less is small. 
The static and transient stability per
formance of a generating unit is in
fluenced in great measure by the char
acteristics of companion units in the 
same generating station and in other 
stations on the system; by the volt
age regulation and excitation systems 
in use on all. units; by the character
istics of the system and its intercon
nected systems, and by operating 
practices and procedures. Therefore, 
the overall problem should be analyz
ed carefully before making appreci
able reductions in generator short
circuit ratio, and any reduction in 

• There's a K&E slide rule for every purpose. Whether designed 
to meet the modest needs of the beg inn.er or the exacting require
·ments of professionals, all K&E rules feature "built in" accuracy 
and reflect the skill and craftsmanship of America's most experi-
enced slide rule manufacturer. · · 

-XEUFFEL & ESSER CO. 
EST, 18 6 7 

NEW YORK • HOBOKEN, N, J, 
Chicago • St. Louis • Detroit • San Francisco • Los Angeles • Montreal 
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SCR should be made in "not too 
large" increments. This program is 
likely to avoid unanticipated operat
ing troubles due to unforeseen situa
tions and problems. 

The operators of several electrical 
systems in this country believe that 
turbine generators should have an 
SCR of 0.8 to 0.9. However, it is 
quite possible that as time passes the 
conditions responsible for this need 
will change, whereupon generating 
units with lower SCR may be accept
able. 

Story and Cuts-
Courtesy Westinghouse ENGINEER 

BULLARNEY 
( Continued jrom Page 30) 

A freshman entering college and go
ing through the process of registering_ 
was asked to fill in the occupation of 
his parents. On this blank he wrote 
"Iron and Steel." The clerk in 
charge of registration asked him if his 
mother did physical labor, his reply 
to that was also "no." 

The clerk said, "How could your 
father and mother be in Iron and Steel 
business then?" 

The freshman replied, "My mother 
irons and my father steals." 

"' Girls are like newspapers: They all 
have forms, they always have the last 
word, back numbers are not in de
mand, they have great influence, you 
can't believe everything they say, 
they're thinner than they used to be, 
they get along by advertising, and 
every man should have his own and 
not try to borrow his neighbors. 

"' English Prof, "Jones, are you care-
ful with your English?" 

Jones (freshman), "No, sir, I'm 
careless with my English but I'm 
careful with my Scotch." 

"' Ed, wearing an enormous flashing 
diamond ring, was asked by his awe
struck young lady: "Is that diamond 
genuine?" 

"If it isn't," drawled Ed, "Then 
I sure got beat out of a dollar and 
a half." 

THE MISSOURI SHAMROCK 



There's something 

here somewhere 

about laying 

an egg ..• 

ONCE UPON A TIME there were two farmers. 
Each had a hen that laid 20 eggs a month. 

Both farmers liked eggs, so one ate his. But 
the other did without, and put his eggs in an 
incubator which he bought by borrowing money. 
In no time he had 200 chickens from his one. 
A shocking profit! (Before taxes.) 

He sold some to pay down the loan on his 
incubator; he ate some as a reward for all his 
labor in raising the brood. And he sold a good 
many to pay his income tax. 

He still had some left. Profit. 

So the farmer who had eaten all his eggs got 
a law passed. The neighbors divided up the 
chicken-raising-farmer's "profits" and ate them. 

After all, they said, he had more than he needed, 
and they were hungry. 

So, of course, the farmer wasn't going to raise 
any more chickens just to have them taken away 
from him; he ate his eggs, too. 

In due time both the farmers' original hens 
died of old age, and then there weren't any eggs 
for anybody. No chickens either. 

The neighbqrs ~ere _quite sure it was some
how the chicken raiser's fault. 

Did ·the farmer, who used to eat all his 
eggs, enjoy his now-eggless meals any more 
for realizing that the farmer next door wasn't 
enjoying any chicken? 

YOU CAN MACHINE 11 ■ ETTER, FASTER, fOI LESS WITH WAINER & SWASEY TURRET LATHES, AUTOMATICS. AND TAPPING MACHINES 
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HEAT PUMPS 

( Continued from Page 24) 

In the heat pump, you must have an 
outside source of heat. This can be 
either water, air or the ground. Since 
sufficient water is hard to obtain, 
the cost of installing an underground 
grid system is high, air seems to be 
the cheapest and most plentiful source 
of heat. You may think that freezing 
air has little heat in it. Considering 
the human body, it doesn't have much 
heat. But in relation to absolute zero, 
freezing air is high enough on the 
scale. Also the temperature between 
freezing air and inside air is small rel
ative to the temperature difference 
between freezing air and absolute 
zero. So there must be some heat in 
freezing air. One disadvantage of 
freezing air is the frosting of the .out
side coils. Usually this is overcome 
by heating some of the outside air 
that passes over the coils. 

The Coefficient of Performance of 
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a heat pump is a backward measure of 
efficiency. The C.O.P. is obtained by 
dividing the output in heat by the 
work supplied. Consider a 230,000 
BTU output and a 60,000 BTU in
put. Getting something for nothing? 
No. The outside source probably sup
plies 220,000 BTU of the output. The 
pump actually supplies only about 
10,000 BTU. The rest is waste en
ergy which indirectly heats the house. 
So, the idea is to increase pump effi
ciency, thereby cutting the input and 
getting more for your money. 

To make a heat pump feasible, the 
electricity must cost about 1.5 cents 
a KWH. This compares with 12-
13 cents a gallon for fuel oil. 

CHEAPER TO HEAT? 

Oddly enough, it may cost more to 
operate a pump in the summer than 
in the winter. In any home, heat is 
supplied or removed for the comfort 
of the persons in the home. In the win
ter, people and appliances, such as the 
heat pump, lights, refrigerator and so 
on, supply a certain amount of this 
comfort for nothing. Whereas, in the 

summer, the heat from these things 
has to be removed at a cost. Of course, 
this depends on the number of hot or 
cold days the pump is used. 

Another "heat pump" we might con
sider is a gas fired boiler in the win
ter with a gas fired refrigerator in the 
summer. This can be produced in one 
package with only boiler and circula
tion pump efficiencies to worry about. 

As you can see, in any heating or 
cooling system there are many vari
ables to consider. However, they have 
been somewhat minimized because the 
pumps are now coming off the produc
tion line in package units. And so, 
the grandaddy of heat pumps. 

The hired girl had been sent down 
to the brook to fetch a pail of water, 
but stood gazing at the flowing stream 
apparently lost in thought. 

"What's she waiting for?" asked 
her mistress, who was watching. 

"Dunno," wearily replied her hus
band. "Perhaps she hasn't seen a pale
ful she likes yet." 

''When a man's busy, 

why, leisure 

Strikes him as 

a wonderful 1 " p easure 
Robert Browning, Th~ Glo'1• 

No matter what your work, a 
leisurely moment's pause to enjoy 

a delicious Coca-Cola is always a 

pleasure ... always refreshing, too. 

BOTTLED UNDER AUTHORITY OF THE COCA-COLA COMPANY BY 

@ 1952, THE COCA-COLA COMPANY 
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What's Happening at CRUCIBLE 
about scoring and cutting rule steel 

Lengths of cutting rule steel after e-lging 

to cut wallet sec
note bends, and 
holding method) 

Some examples of the many shapes of bends needed 

Scoring and cutting rule steel is a . cold-rolled 
specialty steel for u se in preparing dies for cutting 
paper, leather, rubber and other materials. 

It is a pre-tempered product manufactured by 
skilled workmen, u sing precision rolling and hard
ening equipment, to close limits for chemistry, 
grain size and hardness. This product must also he 
capable of meeting intricate bend requirements in 
the hardened and tempered condition. 

This. specialty is furnished with round edges and 
in coil form to the rule manufacturer who grinds 
the edges - the one edge square and the other to a 
knife edge as well as cutting the material into de
sired lengths. This is sold to a die-maker who bends 
the rule to the required shape. This is then the 
nucleus of a pre-hardened die, which when properly 
brazed and supported is used to cut out material for 
display cards - aircraft parts - pocketbooks -
wallets - gloves - gaskets - washers. 

engineering service available 
Since there is a great diversity of cold-rolled prod
ucts, our staff of field metallurgists can help you 
apply what you require. Take full advantage of 
Crucible's more than 50 years experience as the first 
name -in special purpose steels. Crucible Steel Com
pany of America, General Sales and Operating 
Offices, Oliver Building, Pittsburgh, Pa. 

CRUCIBLE first name in speciar purpose steels 

Midland Works, Midland, Pa. Spaulding Works, Harrison, N. J. • Park Works, Pittsburgh, Pa. • Spring Works, Pittsburgh, Pa. 
National Drawn Works, East Liverpool, Ohio • Sanderson-Halcomb Works, Syracuse, N. Y. • Trent Tube Company, East Troy, Wisconsin 
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SHAMROCK 

SEZ 

MISS MIZZOU has come and 
gone. Her bright flash across the 
firmament of MU left everyone some
what dazed. Old Shamrock got a 
chance to say hello and shake her 
hand and he's still tingling. We think 
Steve Canyon ought to dump the rest 
of the boys up there in the North and 
find a spot to romance Miss Mizzou. 
She could certainly make him forget 
his other loves in a huddle-er, beg 
pardon, hurry. Everyone in Engine 
School knows about her, but for the 
benefit of those people who feel that 
the comic section of the newspaper 
is a little too deep for them, here's 
the run-down. Miss Mizz,ou is a little 
blonde number Steve Canyon picked 
up in the Far North and has been 
backing away from ever since. She's 
the aggressor, in a nice way, in this 
romance of the icebergs. And don't 
tell us you don't know who Stevie 
1s. We'll never believe it. 

ENGINEERS are lucky. Did you 
ever stop to think how much more 
human, how much more livable, the 
instructors in Engine School are than 
many of those you have met in the 
other schools? Our faculty members 
are people, not little tin gods. They 
can be approached and talked to, and 
you don't walk away feeling as if you 
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have been stepped on. We hadn't 
given it much thought before, but if 
you quickly catalog your instructors, 
you will find a pretty swell bunch of 
Joes. Three cheers for our faculty. 

... 
ENGINE CLUB is going great 

guns. The membership is already way . 
ahead of that for last year at this 
time. Everyone is joining, even Tri
pod. He's been an Honorary Engin
eer for years, and now has decided to 
join us all the way. How about you? 
Have you plunked down your two
fifty yet? Don't wait; we might run 
out of membership cards. They're go
ing so fast we don't even do much ad
vertising this year. We just sit in the 
hallway and trip the students as they 
go by. When they get up they have a 
blank check and a pen in their hands. 

... 
ENGINEER-IN-TRAINING EX

AM was quite a flub-up. Our place
ment director, Mr. Elliot, gave out 
the authorized application blanks and 
collected the money from all the eager 
young engineers. Bulletin boards 
were filled with notices of . the date, 
time, and place of the exam. Even 
Old Shamrock was going to try his 
hand at it. So what happened? One 
of the boys thought he was a little 
late, although he still had nearly two 

weeks before the exam, so he dropped 
in to the office in Jefferson City and 
plunked down his five bucks. They 
told him that he was too late, and 
that he must have had his application 
in at least 60 days be.fore exam time! 
After protesting that the 60 days 
would have meant applying during 
the summer, when school wasn't in 
session, this intrepid engineer mum
bled in his beard and returned post
haste to report. 

When Mr. Elliot heard about it, 
he immediately got in touch with the 
office in Jeff and got the low-down. 
The info was correct; no-one could 
take the exam unless he had applid 
the previous Spring. As far as we 
know, only one ma:1 was able to take 
the test. Tlle others may leave their 
money on deposit and try it next 
Spring; we assume that they may get 
a refund if they wish. Many of these 
men will graduate in January and will 
leave Missouri. They will then regis
ter in the state in which they will 
be working, and more power to them. 
Mr. Elliot is in no way at fault; they 
sent him the blanks and date and no 
further dope. It seems to Old Sham
rock that this flub-up is inexcusable 
and that a little digging should be 
done to turn up the o:1e responsible. 
A suggestion for punitive action is 
to dock that person's salary the 
amount of the money lost to the 
State by the flub-up plus any further 
action deemed desirable. Such an oc
currence is an affront to the entire 
field of engineering. 

... 
MISSOURI SHAMROCK finally 

won an award at the ECMA conven
tion. Third place in the "Best Edi
torials" group. We can't find any rec
ord of the SHAMROCK ever having 
won any awards before, so we seem 
to have started something. Ye Ed 
last year told Old Shamrock that he 
was after a prize, and he managed to 
snag one off. But-third place isn't 
good enough! Let's all help Mike and 
try to come out with a first this time. 
And not just one; there are many cate
gories in the competition. We know 
Mike can do it if he has your help. 
The third place award should be only 
the bottom rung in the ladder of 
ECMA competition. 
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Photography ••• 
an able helper all 
through engineering 

In the laboratory, in the drafting room, on 
the production line, photography has become 

. a most important tool. It records fleeting instru
ment traces for study. It examines metal structure 
through elech·on micrography, x-ray diffraction, and 
microradiography. 

The use of photography in engineering, business, and 
industry is increasing steadily. This has led graduates in the 
physical sciences and in engineering to find positions with 
the Eastman Kodak Company. If you are interested, 
write to Business and Technical Personnel Department, 
Eastman Kodak Company, Rochester 4, N. Y. 

FUNCTIONAL PHOTOGRAPHY 
serves industrial, commercial, and scientific progress 

These traces provide helicopter engineers 
with information about blade stresses during 
flight. Strain gages pick up bending at 
different locations. Photography with its 
perfect memory catches the whole story 
as fast as it happens. 



MY QUESTION TO THE G-E STU DE NT I NFORMATION PANEL: 

"What is General Electric's policy on 
employment in light of the draft ? " 

. . . John C. Bennett, University of Rochester~ 1953 

The answers to John Bennett's question - - excerpts taken from the panel discussion - - are given below. 

R. J. CANNING, Business Training Department .. . 
Basically, the Company is interviewing and considering 
college students for employment without regard to their 
draft status. We're not passing over men because· they are 
eligible for the draft-we're hiring. t}lem if they have the 
qualifications we want in our employees. We are looking 
at the area of employment on a· long-range basis, and we 
think we are going to carry a perpetual inventory of men 
in the armed forces for a considerable period of time. It's 
true we lose some men, but we get many back, and with 
this in mind our policy is based on personal qualifications, 
not on draft eligibility. 

J. L. MICHAELSON, General Engineering Laboratory 
. . • We are experiencing a growing appreciation of the 
importance of an adequate supply of well-trained pro
fessional people to this country s immediate and future 
welfare. Although this situation creates excellent oppor
tunities for you students for future · employment, the 
draft may leave you plagued by uncertainty for the 
present. But, remember this, we are not only considering 
college people ;for employment entirely for the yea1· 1952. 
We are also thinking ahead to the years '54, '55, ,and '56, 
and if we find a good man now, knowing he is going into 
military service, we will still make long-range employment 
plans for him. We_ still would like to have him come with 
us after he has completed his military service. 

M. M. BORING, Engineering Services Division ... 
Whether or not you are called into military service 

you can reasonably expect to follow your profession for 
approximately 30 or 40 years. Your solution to the many 
problems, such as this one, which arise during your entire 
productive period, will be a lifetime undertaking. A period 
spent serving your country in a military way will represent 
a relatively small part of your total professional life. The 
way you handle a problem such as this, and the infor
mation you get to help in its solution, will determine to 
a large extent your ability to handle future problems. · 

Now, where does General Electric stand in regard to 
this draft situation? This is our policy. Regardless of 
military status, we desire to interview all students who 
are interested in our Company. And, irrespective of mili
tary status, we will make employment offers to all who 
have the qualifications we are looking for, and whom we 
would like to have become members of the General 
Electric family. If any of these people are called into 
service before starting work with us, business conditions 
permitting, our offers will be waiting for them when they 
return. Those with us before being called into service 
will maintain continuity, and, barring unforeseen circum
stances, will be assured of employment upon return. 

Following World War II we did not have to go b'ack 
on a single promise. When the present world situation is 
concluded we hope our record will remain the same. 

Do you have a question - or seek further information? If so, write to 
College Editor, Dept. 221-6, General Electric Co., Schenectady 5, N. Y. 

GENERAL ft ELECTRIC 
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There's been a cold war on in Minnesota lately 
••• And our metallurgists have won it. 

Up in the iron ore range, where 40 below zero can 
be expected frequently, shovel operators usually plan 
their operations to remove a year's supply of ore 
during warm weather months when the ore is work
able. But recently, with steel requirements ever in
creasing, shovel operators began working around
the-calendar. 

And they ran into trouble. 
During one cold spell when the temperature 

dropped to 40° below throughout the iron ore range, 
the ore froze solid. The extreme cold caused steel in 
the equipment to lose some of its toughness, and 
power shovel booms and dipper sticks broke all over 
the range as the huge steel dippers were rammed 
into the frozen ore with tremendous force. 

But there was one significant exception. Operators 
using shovels with booms and dipper sticks made of 
one particular steel went right on gouging up frozen 
ore without any equipment trouble. 

Those shovels stood up because the heavily 
stressed parts were made from U · S · S TRI -TEN-a 
remarkably strong steel that has a high degree of 
toughness, even at low temperatures. 

Moreover, the users were able to cut the weight of 
their TRI-TEN parts by 25 % , even though some work
ing stresses were increased 50% . "And," says one 
shovel manufacturer, "TRI-TEN steel has enabled our 
customers to operate this equipment successfully at 
temperatures as low as -45°F." 

• • • 

U · S · S TRI -TEN is only one of hundreds of steel 
compositions developed by United States Steel to 
meet special service conditions. Trained U. S. Steel 
metallurgists work with manufacturers all over the 
country to help solve problems involving the more 
efficient use of steel. United States Steel Company, 
525 William Penn Place, Pittsburgh 30, Pa. 

UNITED STATES STEEL 

2-1942 



Plant and Equipment 
II 

and the Engineer 

At Du Pont, men with many types of training trans
late laboratory developments into · full-scale production 

Roger Jones, B.S. in Chem., Haverford College '52 (right), and operator 
check temperature control in the conversion of furfural to furan . 

Among the most interesting fields for 
engineers at Du Pont is the design of 
plants and equipment. 

It takes ingenuity of a high order 
to translate a small-scale laboratory 
operation into all-out commerical 
production. Design engineers cannot 
always use purchasable equipment 
to scale up research findings, even 
with considerable adaption. About 
half of the time at Du Pont, entirely 
new equipment must be designed be
cause of the novelty of the process 
developed by research. 

For example, a number of unusual 
problems were involved in designing 
the equipment and plant for a process 
in which hexamethylenediamine, one 
of the intermediates for nylon, is 
made from furfural, derived from 
such agricultural by-products as 
corncobs and hulls af cottonseed, 
oats and rice. 

DECEMBER, 1952 

In this conversion, these steps are in
volved: 

C4H30CHO 
furfural 

2H2 

2HC1 

2NaCN 

4H2 

Heat 

catalyst 

C4HsO 
tetrahydrofuran 

Cl(CH2)4 Cl 
dichlorobutane 

NC(CH2)4 CN 
adiponitrile 

H2N(CH2)6 NH2 
hexamethylenediamine 

Here are some of the special problems that 
were encountered: 

1. Design of equipment with close 
temperature control for converting fur
fural to furan. The design finally settled 
on employs a large n~mber of tubes _con
taining a catalyst, With a coolant circu
lated around them. Special sequence 

Scale model of a part of the plant where adi
ponitrile is made from furfural. 

timers were devised for operation of the 
valves controlling production and re
generation cycles. 

2. Design of high-pressure agitated 
autoclaves for the hydrogenation of 
furan to tetrahydrofuran. 

3. Selection of corrosion-resistant 
equipment for the hydrochlorination of 
tetrahydrofuran to dichlorobutane at 
high temperatures. 

4. Design of a unique five-step distil
lation train to obtain high-grade adi
ponitrile without trace impurities. 

Although most of these problems 
involve a great deal of chemical en
gineering, also needed on the design
ing team were mechanical, electrical, 
civil, metallurgical and industrial en
gineers. Thus design work at Du Pont 
is open to men with many types of 
training, and there is abundant op
portunity for all. 

E. W. Griffin, B.S. in M.E., Duke; M.S. in 
Ind. Mgt., Georgia Tech '52 (right), instructs 
operator in handling of vapor-tight horizontal 
vacuum filter used in separating adiponitrile 
from sodium chloride. 

NEW BOOK. Send for "Chemical Engi
neers at Du Pont," just off the press. 
Explains opportunities in research, de
velopment, production, sales, adminis
tration and management. Address: 2521 
Nemours Bldg., Wilmington, Del. 

~ 
01.u.s.,,.T.Olf. 

a ll:3 0(1{b 11J mm f/r:!7@t:r.ae::1 t:rf7 

BETTER THINGS FOR BETTER LIVING 
••• THROUGH CHEMISTRY 

Listen to "Cavaicade of America," Tuesday Nights on 
NBC-See It Every Other Wednesday on NBC TV 
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To a Young Man who 
wants "Room to Grow" 

That's one of the attractions of the oil busi
ness as a career: big and substantial though it 
is today, prospects are that it has a long way 
yet to grow. 

The discovery of new sources of petroleum 
and new uses for petroleum has gone ahead 
faster during the past five years than in any 
other comparable period. Phillips Petroleum 
Company gross income increased from $222 
million in 1946 to $611 million in 1951. And 
8,300 new job opportunities were created. 

The primary business of Phillips Petroleum 

Company is producing, refining and marketing 
fuels and lubricants. Yet Phillips is one of the 
most widely diversified oil companies, and we 
offer opportunities for the technical graduate 
in many other fields: development of chemical 
derivatives from petroleum, ammonia and sul
fur compounds, rubber synthesis, atomic re
search, geophysics and analytical techniques. 

If you're looking for a "career with a future" . 
we invite you to write to our Employee Rela
tions Department for further information 
about opportunities with our company. 

• PHILLIPS PETROLEUM COMPANY, Ba,tle,vUle, Oklahoma 
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How high taxes destroy jobs 

JOHN SMITH is a good mechanic who saves his 
money and starts a little alley shop making 

widgets. He works hard, hires two good fellow

workers, his wife keeps the books, and he prospers. 
He keeps costs low, sells widgets at $2 each, and 

has a good year-he makes $ 1000 profit. 

He's delighted. Now he'll buy modern machin
ery that will cut costs so he can sell widgets for 

$1.50. He knows he'll sell so many he can hire 3 

more men and raise everybody's wage. Progress! 

But no! The government steps in and takes 

a big part of his $1000 for taxes. So John Smith 

cannot buy the new machinery, 3 new jobs are 

not created, wages cannot be raised. 

In other words, the expansion which would 

have increased widget supply and cut their cost 

from $2 to $1.50 does not take place-exorbitant 

taxes have throttled progress, kept supply 

restricted, and have kept prices high; taxes have 

held down the standard of living. In other words, 

taxes have reduced jobs and wages, and injured 

progress. Just as high taxes always do. 

YOU CAN MACHINI! IT BETTER, FASTER, FOR lESS WITH WARNER & SWASEY TURRET lATHES, AUTOMATICS AND TAPPl"G MACHINES 
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"Look what 
/in reading! 

"No kidding, Ed ... the EDITORIAL page! 
"You know me, Ed ... I'm strictly a sports page 
guy. But when I was home in bed last week 
with that blasted head cold, I didn't have 
much to do but read the paper. 

"So, with time to burn, I looked at everything 
but the recipes ... which is Marge's depart
ment, anyways. And, Ed, what I read in those 
editorials made me mad enough to forget I 
felt punk. 

"One was about 'Creeping Socialism'. It told 
what's going on right under our noses ... 
a lot of undercover work to turn us into a 
bunch of spineless dummies, instead of 
free citizens. 

"It warned how we could lose some or all of 
our Freedoms . . • you know, free speech, 
press, vote and religion. And the right to 
work or live where we please. This editorial 
showed how other people abroad have let 
socialism, then communism, take over and 
make slaves out of them. And all the time 
these people thought all they had to do 
was let Government 'take care of them'. And 
it sure did! 

"Since then, Ed, I've been reading all the 
editorials and articles ... in newspapers and 
magazines. Been learning to think, too. And 
to talk things over with my neighbors and 
the fellows we work with down at Republic 
. . . things like government ownership and 
wasteful spending that can bankrupt a whole 
nation and all its citizens. Yep, I've been 
learning to appreciate the Freedoms that we 
have and other people don't. And best of all, 
yesterday I REGISTERED TO VOTE ••• and my 
wife did, too! That's the BIGGEST American 
Freedom of 'em all, and like a dope I've been 
too careless to protect my own and my 
family's interests with a ballot! 

"Funny, isn't it? From a cold in the head, I got 
sense in the head." 

REPUBLIC STEEL 
Republic Building • Cleveland 1, Ohio 

Republic BECAME strong in a strong and 
free America. Republic can REMAIN 
strong only in an America that remains 
strong and #ree ... an America whose stores 
are laden with the many fine products of a 
free Textile Industry. And, through Textiles, Republic 
serves America. Long-wearing, comfortable dress and 
suit materials ... gay prints ... smart drapery and 
upholstery fabrics ..• all are spun, dyed and woven 
on machinery made of carbon, allor. and stainless 
steels . .. much of them from the mtlls of Republic. 
New, almost magical synthetic fibers are today devel
oped and produced with equipment largely made of 
stainless steels, notably Republic's famed ENDURO. 
Thus steel does its part to help keep Americans com
fortably and smartly clothed the year round. 

* * * 
[ For a full color reprint of this advertisement, ] 
I( wrile Dept, H, Republic Steel, Cleveland 1, Ohio. ) 
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Nobody can buy a length of cast iron pipe 
unless it has passed the Hydrostatic Test at the foundry. 
Every full length of cast iron pipe is subjected to this 
test under water pressures considerably higher than 
rated working pressures. It must pass the test or go 
to the scrap pile. 

The Hydrostatic Test is the final one of a series of 
routine tests made by pipe manufacturers to assure 
that the quality of the pipe meets or exceeds the re
quirements pf standard specifications for cast iron 

pressure pipe. 

Few engineers realize the extent of tne inspections, 
analyses and tests involved in the quality-control of 
cast iron pipe. Production controls start almost liter
ally from the ground up with the inspection, analysis 
and checking of raw materials-continue with con
stant control cf cupola operation and analysis of the 
melt-and end with inspections and a series of accept· 
ance and routine tests of the finished prod~ct. 

Members of the Cast Iron Pipe Research Associa
tion have established and attained scientific standards 
resulting in a superior product. These standards, as 
well as the physical and metallurgical controls by 
which they are maintained, provide assurance that 

G11a1•1 1 Yass., · d re a.~ 

cast iron pipe installed today will live up to or exceed 
service records such as that of the 130-year-old pipe 
shown. 

Cast iron pipe is the standard material for water 
and gas mains and is widely used in sewage works 
construction. Send for booklet, "Facts About Cast 
Iron Pipe." Address Dept. C., Cast Iron Pipe Research 
Association, T. F. Wolfe, Engineer, 122 So. Michigan 
Ave., Chicago 3, Illinois. 

Section of 130-year-old cast iron water 
main still in service in Philadelphia, Pa. 

('-1\S'l' -Ill()N l,IPJ~ SERVES roe 
CENTURIES 
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Another page for YOUR BEARING, NOTEBOOK 

How to mount cutter heads 
on TIMKEN® bearings 

Two-row Timken bearings, pre-adjusted at the time 
of manufacture, are used in all supporting positions 
of the cutting head assembly. The bearings are fixed 
in the housing at one end (left), and permitted to float 
in the other (right). Because of extreme dirt condi
tions en ountered in the mining operation, a special 
type of two-element seal is used. Lubricant is forced 
between the two seals to give maximum protection 
to the bearings inside. 

TIMKEN 
faAOl-MAIIC UO, U. l. PAT, OU. 

TAPERED ROLLER BEARINGS 

How to help a "miner" cut 
and load 2 tons a minute 

This mechanical "Miner" cuts a coal seam and loads the 
coal, too-at the rate of 2 tons a minute! To insure this 
kind of performance, engineers used 86 Timken® tapered 
roller bearings on cutter heads and vital shafts. Due t ::, 
line contact between rollers and races, Timken bearing:; 
have extra load-carrying capacity. Their tapered construc
tion lets them carry radial and thrust loads in any com
bination. Shafts are held in positive alignment. Wear 
reduced. Trouble-free performance assured. 

Want to learn more 
about bearings? 

Some of the engineering problems you'll face after 
graduation will involve bearing application. If you'd 
like to learn more about this phase of engineering, 
we'll be glad to help. Clip this page for future 
.reference and for a copy of the 270-page General 
Information Manual on Timken bearings, write 
today to The Timken Roller Bearing Company, 
Canton 6, Ohio. Cable address: "TIMROSCO". 

NOT JUST A BALL O NOT JUST A ROLLER co THE TIMKEN TAPERED ROLLER D 

BEARING TAKES RADIAL ~ AND THRUST -il- LOADS OR ANY COMBINATION * 
DECEMBER. 1952 7 
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This is the Boeing team's iet heavyweight 

Here is a flight shot of the giant 
Boeing B-52 Stratofortress. An eight
jet heavy bomber, the Stratofort is a 
fast, husky teammate to the B-47 
Stratojet medium bomber. It's 153 feet 
long, measures 185 feet from wing-tip 
to wing-tip, and is powered by eight 
Pratt & Whitney J-57 engines. Speed 
and other performance details are care
fully guarded secrets. 

This Boeing jet-bomber team is an
other example of the trail-blazing that, 
for 35 years, has kept Boeing engineers 
at the head of the design parade. 

If you measure up to Boeing stand
ards, you can share this Boeing pres
tige. You'll work with men renowned 
in their fields on such challenging 
projects as guided missiles, nuclear
powered aircraft, and the exploration 
of supersonic flight. 

You can work in Seattle in the 
Pacific Northwest, or, if you prefer, at 
Wichita in the Midwest. Boeing pro
vides a generous moving and travel 
allowance, offers you special training, 
a salary that grows with you - and a 
future of almost limitless range. 

Plan now lo build your career as a 
member of Boeing's distinguished En
gineering personnel after graduation. 
Boeing has present and future openings 
for experienced and junior engineers 
in all fields, for aircraft 

• DESIGN • RESEARCH 
• DEVELOPMENT • PRODUCTION 

• TOOLING 

also for servo-mechanism and elec
tronics designers and analysts, and for 
physicists and mathematicians with ad
vanced degrees. 

For further information, 
consult your Placement Office, or write: 

JOHN C. SANDERS, Staff Engineer- Personnel 
Boeing Airplane Company, Seattle 14, Washington 

BDEINO 
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Can 

This is an aluminum 

window, one of four million 

that will go into 

buildings in 1953. Twenty 

years ago, it was just an_ idea in the 

mind of an Alcoa development engineer. Ten 

years ago, only a few thousand were made 

annually. Now, production is increasing 

at the rate of over half a million a year. 

This is just one of a torrent of new uses for 

aluminum which means that Alcoa must 

continue to expand. Consider the opportunities 

for you if you choose to grow with us. 

The best things in aluminum 

come first in 

© 

What can this mean 
as a career for you? 

This is a production chart . . . shows the millions 
of pounds of aluminum produced by Alcoa each 
year between 1935 and 1951. Good men did good 
work to create this record. You can work with these 
same men, learn from them and qualify yourself 
for continually developing opportunities. And that 
production curve-is still rising, we're still expand
ing, and opportunities for young men joining us 
now are almost limitless. 

Ever-expanding Alcoa needs engineers, metallur
gists, and technically minded "laymen" for produc
tion, research and sales positions. If you graduate 
soon, if you want to be with a dynamic company 
that's "going places", get in touch with us. Benefits 
are many, stability is a matter of proud record, 
opportunities are unlimited. 

For more facts, consult your Placement Director. 

ALCOA AL OMINOM 
By ALUMINUM COMPANY OF AMERICA • Pittsburgh, Pennsylvania 
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DECK EDGE ELEVATOR 

10 

Westinghouse 

Old type in-board elevators on air
craft carriers are being replaced by this 
newly developed deck-edge type which 
leaves the flight deck intact and makes 
landings ·and take-offs possible while 
planes are being moved from hanger 
deck. 

The - elevator, shown on the U.S.S. 
Midway, measures 60 by 60 feet and 
extends out over the water at approx
imately the midpoint of the carrier. It 
is operated by hydraulic mechanism. 
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Have you ever thought seriously about your education'? Are 
you here only for the degree which you will receive at the end 
of four years, or are you preparing for the time when you leave 
school and take your place in society-a society in which you must 
coordinate your efforts with others or inspire the confidence of 
others by your efforts'? 

I doubt whether there are any of us who want only a degree. I 
am certain that everyone has some plan for the future with success 
as the goal. 

You will say, without a doubt, that you are in school for just 
that purpose; to get an education. One thing, however, that is over
looked by many is the fact that all education is not "dug" out of 
books or "pounded" into your head in the class-rooms. To be a 
success, you not only must know the basic principles of your pro
fession, but also, it is necessary that you have the ability to meet 
and work with people, gain their confidence, be a leader. Although 
it isn't taught as a formal subject, this ability may be developed by 
participation in extra-curricular-activities. 

The experience that you will gain by such participation is of 
extreme interest to employment personnel, and upon graduation 
you will find that employment is not based solely on the scholastic 
record. A large portion of most job application forms are devoted 
to listing activities in professional societies and clubs, social organi
zations, student government, etc. In addition, many firms request 
that a faculty member rate the student's ability as a leader or to 
cooperate with others. This rating is determined largely by observa
tion of the student's extra-curricular-activities. 

So don't just toss this off with a shrug, saying that it's just sales 
· talk for Engine Club and the Professional Societies. Investigate the 
possibilities for yourself and decide now to take advantage of the 
opportunity to really complete your education. 

M.N.C. 
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MICROPHONE 
DESIGN 

AN OPERATIONAL DESCRIPTION 

OF THE VARIO US TYPES. 

by MARTING. RUDROFF, E.E. '53 

Practically no one, much less a tech
nical man, needs to be introduced to a 
microphone. I ts meaning and necessity 
are as commonly known as the radio 
receiver, which is the other terminus 
of a system of communication that 
began some seventy-five years ago. 
Although the word "microphone" may 
be as familiar to most people as the 
word "radio" or "automobile," the 
principle of the microphone may not 
be. It is the purpose of this article to 
give a brief ev,olutionary and opera
tional description of the several class
es of microphones. 

A microphone belongs to that class 
of devices known as transducers. A 
transducer transforms energy. The 
energy transformed may be of the 
same or different form, but the trans
formation is from one system to an
other. A microphone is actuated by an 
acoustical system and delivers energy 
to an electrical system. 

There are a number of classifica
tions into which various microphone 
designs may be placed. Some of these 
classifications are: pressure, velocity, 
and combination of pressure and vel
ocity. Further, a microphone may be 
identified as being directional or non
directional. A pressure microphone is 
one in which the electrical response is 
caused by variations in pressure of 
the actuating sound wave. A velocity 
microphone is one in which the elec
trical response is determined by the 
particle velocity resulting from the 
propagation of the sound wave. To the 
pressure microphone classification be
long the carbon microphone, conden-

12 

ser, crystal, and moving coil types. To 
the velocity or pressure gradient class
ification belongs the velocity ribbon 
microphone called simply "velocity 
microphone." 

PRESSURE MICROPHONES 
The Carbon Microphone. The op

eration of the carbon microphone de
pends on a change in the resistance of 
a mass of carbon granules with varia
tion in sound pressure. These carbon 
granules, made from selected anthra
cite coal, are placed against a dia
phragm to form a "button," and a 
sound wave impinging on the dia
phragm varies the pressure exerted on 
the button thereby causing a varia
tion of the direct current which passes 
through the carbon. The diaphragm is 
made of a thin aluminum alloy and 
is stretched to a resonant frequency 
of about 5700 cps. The peak of the 
frequency response characteristic of 
such a system is quite sharp; a plate 
is placed 0.001 inches behind the dia
phragm to provide for air damping, 
thereby flattening out the character
istic somewhat near the resonant fre
quency. 

More uniform response and less 
distortion may be obtained by employ
ing two buttons, one on each side of 
the diaphragm. Such a microphone is 
called a "double button" carbon micro
phone. A transformer with a center 
tap is used to combine the buttons, 
one button being connected between 
the center tap and one of the end ter
minals of the transformer while the 
other button is connected between the 
same center tap and the other end 

terminal. The impedence of the but
tons is matched to the output im
pedance by a suitable turns ratio of 
the transformer. This arrangement 
eliminates the second harmonic gen
erated by the nonlinearity in the but
tons and provides for an electrical out
put very nearly proportional to the 
sound pressure for a range of frequen
cies up to the resonant frequency of 
the diaphragm. 

Since the carbon microphone is sen
sitive to sound pressure rather than 
velocity it is a non-directional instru
ment possessing a circular directional 
sensitivity pattern. This means that 
it is equally sensitive in all directions. 

The chief disadvantage of the car
bon microphone lies in its general in
stability. Its sensitivity, which depends 
on the condition of the carbon gran
ules, is easily changed by such things 
as vibration, moisture, position of the 
microphone, and "packing" due to a 
sudden break in the direct current cir
cuit. A hissing noise is always present 
due to variations in the resistance of 
the carbon granules. 

Since its sensitivity is quite high 
the carbon microphone finds its great
est use in voice communication where 
"readability" rather than general 
quality of transmission is a premium. 

The Condenser Microphone. An
swering the demand for improved 
quality the condenser micr,ophone 
made its first appearance in 1928. In 
operation it consists simply of a con
denser, one plate which is fixed and 
the other which is the diaphragm sen
sitive to changing sound pressures. 
A D.C. potential of several hundred 
volts is applied across the plates of 
the microphone and actuation of the 
diaphragm by sound waves changes 
the capacity of the condenser. This 
results in a corresponding voltage wave 
across the high resistance which is 
placed across the microphone plates. 
This voltage wave represents the elec
trical response of the microphone. The 
fixed plate provides for the acoustic 
damping of the microphone. The 
movable plate or diaphragm is stretch
ed to a resonant frequency of about 
5000 cps. The space between the two 
plates must be small ( on the order of 
0.001 inches) to provide for as great 
a change in capacity with movement 
of the diaphragm as possible; this, in 
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order to get the greatest possible volt
age variation from the device. As it 
is, the condenser microphone is an in
strument ,of low sensitivity and re
quires about two stages of amplifica
tion to bring its sensitivity to a level 
comparable to the carbon microphone. 
The first stage is usually placed in the 
microphone stand to keep the leads 
and connections from the micr,ophone 
as short as possible and to reduce the 
possibility of stray pick-up. 

Compared to the carbon micro
phone, the condenser microphone has 
a considerably greater frequency range 
and lower signal to noise ratio which 
makes it more suitable for studio use. 
It is hampered, however, by frequent 
electrical failures and noisey opera
tion caused by moisture and dirt col
lecting between the condenser plates 
and other assemblies. Condenser mi
cr,ophones are no longer generally 
used. 

The Crystal Microphone. The crys

tal microphone depends for its opera
tion upon the generation of an elec
tromotive force by the deformation 
of a crystal having piezoelectric pr,op
erties. Rochelle salt exhibits this prop
erty to a greater extent than other 
known crystals. For this reason this 
type of crystal material is most gen
erally used although ADP (ammoni
um dihydrogen phosphate) crystals 
which also exhibit piezoelectric pr,op
erties are used in some applications. 
The voltage · generated due to a de
formation of the crystal is proportion
al to the displacement. Therefore to 
obtain a go,od frequency response from 
a crystal microphone the displacement 
for a constant sound pressure must be 
nearly independent of the frequency. 

The crystal element consists of crys
tals cut to the desired shape and 
mounted in pairs called "mimorph 
elements." One voltage terminal is the 
parting surface of the bimorph ele
ment while the other terminal consists 
of the two outside surfaces of the ele
ment. A bimorph element suffers less 
from changes in the electrical and 
mechanical constants due to tempera
ture than does a single crystal. It also 
possesses greater sensitivity. 

There are two types of crystal mi
crophones: the direct actuated type, 
and the diaphragm type. In the direct 
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actuated type the sound pressure acts 
directly up.on the crystal to deform it 
and generate a corresponding voltage. 
In the diaphragm actuated type, as 
the name implies, the deformation of 
the crystal is due to action of a dia
phragm which has been acted upon 
by sound pressure. The output of a 
diaphragm actuated crystal micro
phone is considerable higher than the 
direct actuated type because the dia
phragm acts as a coupling between the 
relatively low mechanical impedance 
of the air and the high impedance of 
the crystal element. 

The Moving Coil Microphone. This 

type of microphone consists of a coil 
attached to a sound actuated dia
phragm which is placed in a magnetic 
field and moves as the result of sound 
pressure. The v,oltage induced in the 
coil is proportional to the velocity of 
the coil which in turn must be made 
proportional to sound pressure. For 
voltage induced in the coil is prop,or
tional to the velocity of the coil which 
in turn must be made proportional to 
sound pressure. For best frequency 
response in this type of microphone 
the diaphragm is made to resonate at 
a moderately low frequency ( 600 cps), 
and amplitudes at lower and higher 

frequencies are increased by the use 
of resonant air chambers. 

PRESSURE GRADIENT 
MICROPHONES 

The Velocity Ribbon Microphone. 
The free ribbon microphone is similar 
to the moving coil microphone in its 
basic principle. Operation depends on 
a voltage induced in a conductor 
which is moving in a magnetic field. 
In this case the conductor is a thin 
corrugated piece of aluminum foil ( or 
ribbon) which is acted upon directly 
by the sound waves. The accompany
ing motion produces the desired cor
responding voltage. The ribbon is 
mounted under negligible tension with 
a resonant frequency below the audible 
range. The motion of the ribbon is due 
to a pressure difference on both sides 
of the ribbon, ,or to say the same thing, 
the microphone is responsive to pres
sure gradient. Under these conditions 
the microphone output becomes pro
portional to the particle velocity ,of 
sound rather than to sound pressure. 
Thus, the microphone is directional, 
possessing bi-directional sensitivity, 
the configuration being a figure eight 
with maximum sensitivity normal to 
the ribbon decreasing to zero along the 

( Continued on Page 22) 

-RCA 

High note from trumpet is used to test seven different microphones 
used since 1928. Shown from left to right they are: condenser type (1928), 
ribbon type (1930), universal ribbon type (1936), velocity type (1932), 
poly-directional ribbon type (1944), miniature velocity type (1948), and a 
ribbon pressure type especially designed for TV. (1950) 
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ROTATING 
FIELDS 

DESCRIBED WITH THE AID OF A 

SIMPLE MECHANICAL ANALOGY. 

by M. N. CHIAROTTINO, E.E.' 53 

Probably one of the most difficult 
ideas for students in electrical ma
chinery courses to grasp is that of ro
tating fields. However, there is noth
ing really mysterious about it at all 
if you first make up your mind that 
it is possible for a wave to travel 
through space and that its path can 
be circular. 

This idea should not be too diffi
cult to conceive, since there are me
chanical analogies of this phenomenon 
which nearly everyone has observed 
at so:ne time. If a cord, for instance, 
is stretched out and one end of it is 
agitated so that a wave form is es
tablished in the cord, this wave will 
travel the entire length of the line. 
Now, if it is assumed that this wave 
is a magnetic pole, we have a mag
netic field moving thmugh space with 
the cord as the transmitting medium. 

Let us now set up some mechanical 
device which will start this wave and 

,. N 

,. 

N 

-
Fig. !.-Mechanical analogy of a 

miniature of a magnetic field mov
ing through space. Direction of mo
tion shown by arrow. 
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keep it traveling at a uniform rate and 
magnitude throughout the length of 
the transmitting medium. If a gear 
train is placed along the cord with 
connecting rods on each of the main 
gears displaced by 120 degrees as in 
Fig. 1 (a), the cord will be held in 
a wave-form and again we can assume 
this wave to be alternate north and 
south magnetic poles. This, however, 
is only a standing wave while what we 
are looking for is a wave-form moving 
through space. With a little thought 
we find that this can be accomplish
ed by merely rotating the gear train 
at a constant angular velocity. The 
results are shown in Figs. 1 (b) and 
1 ( c) where the portion of the wave 
which has been designated as mag
netic poles has progressed towards our 
left with each 120 degrees rotating of 
the gear train. Here we have a mag
netic field moving through space at a 
velocity proportional to the angular 
velocity of the gear train. With this 
fact established, it requires little im
agination to see that if the gear train 
is arranged in a circular form with 
the cord forming a closed loop, the 
wave form will again progress along 
the cord but now, the "poles" will 
complete a circle and return to their 
starting position. There we have it; 
a hypothetical magnetic field rotating 
in space, set up by a relatively sta
tionary mechanism. 

ELECTRICAL , 

COUNTERPART 

How does this analogy apply_ to a 
three phase electric motor? Eiach of 
the gears may be C()nsidered as a 

phase winding of a north and south 
pole and correspond to the coils across 
,one of the phase. Therefore, each of 
the gears may be designated as phase 
A, B, and C corresponding to the 
coils in Fig. 2 which have the direc
tion of positive current flow indicated 
by arrows on coil leads. The con
necting rod displacement of 120 de
grees corresponds to the 120 degree 
phase disp'.acement of the impressed 
three phase voltage. At the instant 
when the voltage is at a maximum in 
phase A, the MMF is at a maximum 
(polarity north by right hand rule) 
with its center line of action directly 
over coil A, much the same as with 
the gears; here there is maximum 
thrust on the line at connecting rod 
A when it has rotated through 90 de
grees from zero. However, Fig. 2 (b) 
shows that when the voltage is maxi
mum positive in phase A, the voltage 
in phase B and C is only half of max
imum value and negative. Therefore, 
the MMF in B and C will be only 
half as great as in A and of opposite 
po!arity. In effect, this · means that 
there will be a resultant (R) south 
pole between B and C which is 180 
electrical degrees from A. (360 elec
trical degrees is the distance between 
consecutive poles of like polarity). 

;;;- Ol 

Fig 2.-Three phase windings ar
ranged as an electrical counterpart 
of Fig. 1 (a). 

If the phase sequence is ABC posi
tive, as shown in Fig. 2 ( b), then 
phase B will be next to reach maxi
mum value and the maximum MMF 
will then be centered at coil B. The 
shift from coil A to B, however, is 
gradual; as the voltage gains its max
imum value in coil B, it is decreasing 
in coil A and the maximum MMF of 
north polarity will be the resultant 
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.of the two, somewhere between coil 
A and B and shifting toward coil B. 
This can be shown better in Fig. 3 
where three phase windings have been 
arranged in a circular form. Each of 
the six illustrations in Fig. 3 show the 
position of the two poles for each 60 
degree shift in phase voltage indi
cated by the corresponding letters on 
the sinusoidal voltage diagram. From 
this, it can be seen that when the 
phase voltage has gone through a com
plete cycle, the magnetic field has ad-

+ 

V 

• 

vanced 360 degrees in a counterclock
wise direction. 

DISTRIBUTION 

OF WINDINGS 

So far, in this discussion, it has 
been assumed that each phase winding 
was concentrated into one coil for the 
purpose of simplifying the explana
tion, but actually, in a three phase 
motor, the windings are distributed 
around the entire periphery of the 

• 

,, 

Fig. 3.-Position of magnetic field shown for each 60 degree shift in 
phase voltage over a complete cycle with the windings arranged in a cir
cular form. The direction of rotation is counterclockwise for a positive ABC 
phase sequence. 
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(a) 

(b) 

Fig. 4.-Distribution of windings 

and its effect on the magnetic field. 

stator. In Fig. 4 ( b), a nearer ap
proach to an actual three phase wind
ing is shown. Each of the phase wind
ings are divide:i into two coils, Fig. 
4 (a), and one coil from each wind
ing is moved diametrically opposite 
its original position, Fig. 4 (b), with
out changing its polarity re'.ative to 
space. With the voltage in phase A 
at a maximum, there will no longer be 
only a "resultant south pole" dis
placed 180 electrical degrees from the 
"north pole," for now, an actual 
"south pole" induced by coil A' in 
which the voltage is also maximum 
has been added. At the same time, 
coils B' and C' are aiding coil A. In 
effect, a path of more evenly dis
tributej reluctance for the magnetic 
flux is established . 

So there it is; the whole story. Each 
pole group sets an MMF and passes 
it on to its neighbor, then takes on a 
"pole" of opposite polarity and around 
it goes in a vicious circle. Results: ro
tating field. 
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PUSH 
BUTTONS 

CONTROLS-PRINCIPLE AND PROGRESS 

By JOHN JORDAN, E.E. '53 

You push a button and what hap
pens? This is a good question, because 
in the present world there are many 
applications of controls run by either 
an innocent appearing group of but
tons or an imposing console with an 
appearance of a large church organ. 

The button may c.ontrol an eleva
tor, auto, window, door, light and a 
myrid of other everyday commonplace 
objects. Or the button may be the 
starting device for a long series of 
events that may take several days 
to complete. At present a button .or 
switch is the most elementary control 
in use in electrical equipment. In a 
mechanical system a lever is pushed, 
or a crank is turned. In a hydraulic 
or pneumatic system a valve is open
ed or turned. Any of these actions 
may start, complete, or stop a process. 
In the case of starting a process any 
number of events may follow. How
ever, in the case of completing or 
stopping a process there is no further 
action. What is meant by stopping? A 
series of actions have taken place and 
are concluded. Completing means that 
the process took place in only one ac
tion ,or event. The time interval may 
be from an instant to almost infinity, 
limited ~Y the life of the equipment 
and the nee:i of the event or series of 
events to take place. 

FEEDBACK 

The need of the event or action to 
take place could be one definition of 
feedback. The idea of feedback is the 
interrelationship of one event upon 
another. This idea shows up in many 
places. An examJ:)le in nature is the 
re!ation of foo:i supply to population 
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of animals. This interrelation is 
shown by the lynx and rabbit popula
tion. When the rabbit population is 
high there is an abundant food supply 
for the lynx, so the lynx population 
increases. This continues until the 
lynx has effectively reduced the rab
bit population. Then the lynx has a 
short food supply. Because of this 
the lynx population drops off sharply. 
When this occurs the rabbits are given 
time to build up their population and 
the cycle repeats itself. This example 
also shows feedback with a phase 
shift or time delay, because there is 
a time lag between the peak popula-
tions. · 

The idea of feedback is one of the 
most important parts of automatic 
control. An example of a simple feed
back cycle that is generally known is 
the thermostat in a home. The tem
perature falls below a certain point 
causing the furnace to start heating 
up the house. After the temperature 
has increased to a certain point the 
furnace is shut off by the thermostat. 
Then the house cools off due to heat 
losses and the cycle starts over again. 

The definition of control is that 
which supervise over an event or 
course of events. In a control system 
feedback is a means of comparing the 
output or the event which is being 
controlled with the event that should 
be taking place. If there is a dis
crepancy the system will strive to cor
rect the error. 

PROGRESSION 

The first known drawing of a con
tr,ol system was James Watt's drawing 

of a flyball governor in 1788. This was 

the first drawing but not the first 

control system developed by man. An 

old system that dates before this time 

are the vanes on a windmill that keep 

the blades pointing to the wind. Up 

until the 1930's control systems were 

confined to simple mechanisms that 

were crude and ungainly systems com

pared to those that are produced at 

present. These systems consisted 

mainly of temperature control, voltage 

regulation and simple servomechan

isms such as gyro compasses. The way 

these systems were developed was by 

a cut and try process and not a mathe

matical system of approach. Since 

this time technologies in various fields 

have increased to a point demanding 

more advanced automatic control. 

In 1921 John Shaw working with 
Joseph Keller worked out the first 
Keller duplicating system which would 
carve a blank of metal into the same 
contours as a model. This system was 
and is still used to produce dies for 
the manufacture of auto parts. In 
1934 Dr. H. J. Hazen of the Massa
chusetts Institute of Technology did 
pioneering work in mathematical an
alysis of the behavior of a control sys
tem or servomechanism. 

The deve',opment of a systematic 
method of analysis was given a boost 
in World War II where automatic fire 
control systems were urgently needed. 
The most recent experiment in the re
finement of a system to be announced 
was conducted at MIT where a ver
tical milling machine with three di
mensional movement of the cutting 
to.ol was connected in conjunction with 
tape reading control equipment. The 
result was a metal cutting machine 
that obtained its directions from a 
punched tape. A tape 10 feet long 
will keep the machine occupied for 
an hour with no attention required. 

Another large advance was made 
in servomechanisms when the selsyn 
was developed. This device translates 
angular motion to electrical signals 
and electrical signals to angular mo
tion. The selsyns can be connected in 

( Continued on Page 24) 
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MIZZOU 

By DON MORGAN 

It is with deepest regret that we an
nounce that one of our most success
ful alumni, A. J. McKenzie, Sr., 
founder and chairman of the board 
of McKenzie Construction Company 
of San Antonio, Texas, died October 
1. Mr. McKenzie was graduated from 
the University of Missouri with a civil 
engineering degree in 1907. McKenzie 
Construction Company built several 
prominent San Antonio landmarks un
der McKenzie's guidance. Among 
these were the Transit Tower, Alamo 
National Bank Building, Plaza Ho
tel building, Southwestern Bell Tele
phone Company building and the 
Travis Building. His company also 
built Almos Dam in San Antonio, 
Marshall Gord Dam at Austin and the 
Pan Tex ordnance plant at Amarillo, 
Texas. Mr. McKenzie was truly a 
credit to the engineering profession 
and will long be remembered by his 
friends and associates. 

MEMOS 

We had a letter from G. L. Thomp
son, CE, 1947, who is now with the 
Factory Mutual Engineering Division, 
Chicago, as Fire Protection Engineer. 
His address is 3839 Hemline Ave. 
From him we also found out the 
whereabouts of several other gradu
ates of his class, the summer of 1947. 
W. W. Moreland (C.E.) is with the 
same company as Mr. Thompson, also 
as Fire Protection Engineer. Fred 
Hillis ( E,.E. ) is with Manufacturers 
Mutual Fire Insurance Company in 
Dallas, Texas as a salesman and Fire 
Protection Engineer. Jim Spencer 
(M.E .) is also with the Manufactur-
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ers Mutual Fire Insurance Company 
in St. Louis in the same capacity as 
Mr. Hillis. 

Recent changes in address include 
John H. Vincent who is now located 
at the headquarters of IBM in New 
York City. He is assistant to Direc
tor of Engineering. Mr. Vincent's ad
dress is now c/ o I.B.M. Corporation, 
590 Madison Avenue, New York. 

Other changes are Glenn S. Young, 
Manager, Power & Lighting Sales 
Department, Kansas City Power & 
Light Company, Box 679, Kansas 
City 10, Missouri, and Frank C. 
Payne, Supervisor, Service Depart
ment, Kansas City Power & Light 
Company, Box 679, Kansas City 10, 
Missouri. 

Our long-suffering, overworked edi
tor received a bit of a pep talk when 

he took over the chore of getting this 
publication out on time. It was in the 
form of a letter from Slip Stick Sam 
(Slapstick Sam) of last year, Ted 
Briles. The letter : 

Dear Mike ( the new editor) and 
all his staff : 

P .S. Also Slap-Pick Dale: 
I know you will miss my wonder

ful talent on the SHAMROCK this 
year but try to do your best. How
ever, I wish you all the luck and best 
wishes f.or a happy time with the old 
mag. Try not to pull all your hair 
out on the first two issues. Pull it 
out gradually and make it last 'till at 
least St. Pat's Day issue. 

Keep up with your engineer edu
cation and someday you might get 
a job like I have with G.E., making 
"little bitty" models of machinery. I 
am now located at the new plant in 
Louisville. It is some layout. It's go-

( Continued on Page 22) 
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Well, Thanksgiving vacation is gone. 
Thanksgiving-that's the time when 
you finally get around to working up 
that lab. report that was due a month 
and a half ago. 

The Student made mention in their 
last issue of the EE-CE contest for the 
furlined commode. Now the rest .of the 
University will think we've gone to 
pots. 

Pappy Lamb tells Ole' Sam that 
they have a motor now that has no 
armature copper loss. It is made of 
aluminum. .. 

In EE 320, every time Prof. Wallis 
is disappointed with the quiz grades 
he gives a shot gun quiz to make up 
for it. The boys just finished their 
264th pop quiz last week. 
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with SLTPSTICK SAM, B.S. '99 

Ole' Sam has learned his lesson 
about trusting a woman's intuition. 
Sam's wife "Had a feeling" it wasn't 
going to rain the Saturday of the Colo
rado game. Sam thought his wife was 
all wet and as it turned out she was. 

.. 
Prof. "E,asy Ed" Vredenburgh sure 

had a hard time with the rig that he 
is working on. It seems that he was 
having a hard time with his resistors 
burning out all of the time. Rathke 
straightened him out, though. They 
weren't resistors, they were a new 
type of ceramic capacitor. No wonder 
they tested open circuit! was Ed's clas
sic statement. 

Speaking of Prof. V., somebody got 
mixed up on the color code of his gear 
the other day, and hooked what was 
supposed to be the ground, to 220. 
You should have seen Prof. V's nose 
light up TILT! 

The boys in CE 240 are, or will be 
soon, singing "Oh Weir Oh Weir Have 
The Easy Days Gone." 

Prof. Sangster teaches CE 240. 
Sangster-That's Latin for "If you're 
an EE, you're sunk." 

Prof. Sangster is alright though, 
when you stop to consider that he is 
from Iowa U, which is a prep. school 
north of here. 

You know that test the Prof. gave 
last month that Ole' Sam wasn't sup
posed to finish and didn't finish. Well, 
history repeated itself last week. .. 

Ye Ed has been having some troub
le with FUE ESMIF lately. He keeps 
getting the square root of 3600 to be 
360. Oh well, what's a decimal point? 

( Continued on Page 20) 

THE MISSOURI SHAMROCK 



ENGINEERING 

There's a real incentive in working out ways to 
do things that have never been done before. And 
problems in pioneering are constantly cropping 
up at Western Electric-manufacturing unit of 
the Bell Telephone System. 
For example: the revolutionary electroforming 
process dreamed up and made a reality by West
ern Electric engineers for making copper coated 
steel wire. 
The big idea was this: Could a process be devel
oped in which successive coats of copper, lead 
and brass would be deposited on steel wire 
electrolytically in one continuous operation? 

DECEMBER, 1952 

25 strands of steel wire start on their way to be electro
lytically cooled with copper, lead and brass. 

Port of the 600 foot long electroforming machines 
where wires go through successive baths of plating 
solutions. 

Console of controls for entire process is readily operated 
when necessary, even though seldom . used in the 
almost fully automatic operation. 

• • • with a pioneering twist 

Engineers of varied skills-electrical, mechani
cal, chemical, metallurgical, civil-went to work 
as a team. After solving many problems, they 
came up with a process that makes better, 
stronger wire at lower cost-does it at the rate 
of 1 ¾ billion feet per year. 

Recent developments such as microwave radio 
relay networks for telephone calls and television 
programs-operator and customer dialing of 
long distance calls-secret electronic equipment 
for the Armed Forces-promise an ever-widen
ing field for young engineers of varied training at 
Western Electric. 

A UNIT OF THE BELL SYSTEM SINCE 1882 
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COLUMNS 

(Continued from Page 18) 

Ole' Sam gets from the grapevine 
that there is an election scandal in 
Russia. Someone broke into the Krem
lin and stole next year's election re
sults. 

B.J,M. (Stephens)-Please call for 
your panties as my wife won't believe 
I found them in the boiler room. 

-Paul Sims 

THE 
TIGER 

BARBER SHOP 
114 South 9th 

Phone 5951 

Superior Quality 

Dependable Service 
MAIN STORE 

25 on the Strollway 
Ph. 2-3151 

CAMPUS SHOP 
708 Conley 

Ph. 9767 
Flowers by Wire 

through the 
Florists Telegraph Delivery 

Assn. 

O' e' Sam talked to the Dean the 
other day about the approximate date 
of his graduation. Ole' Sam likes Dean 
Croft, he doesn't laugh as loud as the 
rest. ... 

Ole' Sam has found out why Miz
zou lost to Oklahoma. The rumor got 
around that if we won, the following 
Monday would be a skip day, where
upon Freddie talked Don into throw
ing the game. ... 

Bob Duss, otherwise known as Ve!, 
goes into stitches everytime anyone 
mentions raisin bread. It's connected 
someway with a filthy joke, so any
one wanting to hear a real knee
slapper just call 2-3337, and ask for 
Twitch. 

Ole' Sam talked to the Dean the 
the other night when he said he was 
going over to the library to go over 
some curves. The doctor says Ole' 
Sam's arm can come out of the cast 
in about six weeks. 

Ole' Sam's wife is putting him 
through school, but he has put his 
foot down about who does the house
work. 

Well, gotta be runnin'; the beans 
are burning. 

Shp ST,c.K s,,.,., 
l!>S ,.,~ 

MISSOURI TELEPHONE COMPANY 
"The value of the telephone is greater than the cost." 
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What's Happening at CRUCIBLE 
about permanent alnico magnets 

automatic control-permanent magnets 
are partners in industrial progress 
One important part of the "automatic" factory is the re
quirement that measuring devices be accurate, rugged 
... and because of their use in such great volume they 
have to be low cost. It is a credit to instrument manufac
turers that these meter miracles are being accom
plished. Not only are the meters more sensitive, lower 
cost ... but specialized problems in measurement are 
solved everyday with new and different instruments. 

before 

Note how rede
signed magnet is 
made lighter be
cause of reductions 
in area. The change 
from Alnico II to 
Alnico V with this 
design improved 
flux density. 

Former design of 
magnet assembly 
u sing Alnico II. 

after 

CRUCIBLE 

Marion Meter, 
Model 53RN. 

here's how Marion cut magnet costs 1/5 
. .. and built a better meter! 
Marion Electrical Instrument Company, prominent meter 
manufacturer, embarked on a plan of redesigning their 
meters to give improved service. The Marion Meter, 
Model 53RN shown here, is a good example of what is 
being accomplished. 

In redesigning their instruments, Marion worked 
closely with Crucible magnet specialists. The recom
mendation was made to change from Alnico II to Alnico 
V for the magnetic alloy u sed in the meter's D 'Arsonval 
movement. Then the magnet itself was redesigned. The 
overall effect was to reduce the weight of the magnet by 
35% , cut the cost ½ ... and increase the gap flux density 
which resulted in a 15% increase in the torque of the 
movement. The illustration shows the old and new design. 

This development is typical of how Crucible is work
ing to increase measuring efficiency with permanent alnico 
magnets. Have you a magnet application we can cut costs 
on by½? 

magnet data 
booh aoailable 
Since the advent of the 
alnico market in 1936, 
Crucible has pioneered in 
the design and develop
ment of special magnet 
alloys. Send for your copy 
of Crucible's "PERMANENT 
MAGNET DESIGN". This booklet points out design 
factors in the selection of alnico magnets. CRUCIBLE 
STEEL COMPANY OF AMERICA, Chrysler Building, 
New York 17, New York. 

first name in special purpose steels 

Mia,and Works, Midland, Pa. Spaulding Works, Harrison, N. J. Park Works, Pittsburgh , Pa. Spring Works, Pittsburgh, Pa. 
National Drawn Works, East Liverpool, Ohio • Sanderson-Halcomb Works, Syracuse, N. Y. • Trent Tube Company, East Troy, Wisconsin 
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MICROPHONES 
( Continued from Page 13) 

plane of the ribbon. The advantages 
of this property immediately become 
apparent: objectionable side noise is 
eliminate:i; also the ratio of sensitivi
ty on the axis of maximum sensitivity 
to that for random sound is improved 
which permits extension of the sound 
pick-up distance. This type of micro
phone has excellent frequency response 
characteristics and is thus a high qual
ity instrument. 

OTHER DIRECTIONAL 
MICROPHONES 

In addition to the bi-directional vel
ocity microphone other micmphones 
possessing directional properties have 
been developed. Coming into use about 
1936 was a microphone possessing 
cardioid sensitivity. It consisted of tw.o 

22 

COLUMBIA'S MOST 
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units: one a non-directional unit re
sponsive to sound pressure; the other 
a bi-directional unit responsive to 
sound pressure; the other a bi-direct
tional unit responsive to pressure gra
dient, Connecting the output of these 
two units in series resulted in a car
dioid shaped or uni-directional pat
tern. 

A later development was the poly
directional microphone which employ
ed a single ribbon in a magnetic field. 
In this microphone one side of the rib
bon is exposed to the atmosphere, the 
other side is coupled to an acoustic
ally damped pipe or labyrinth by 
means of a hollow connector. The size 
of an aperture in the connector con
trols the directional pattern. When the 
aperture behind the ribbon is large 
both sides of the ribbon are open to 
the atmosphere. Under this condition 
dient and is bi-directional with a fig
ure eight sensitivity pattern. When 
the element is sensitive to pressure gra
the aperture behind the ribbon is com
pletely closed, acoustic damping is 
complete. The element in this case 
is sensitive to sound pressure and ex
hibits a non-directional or circular 
sensitivity pattern. Intermediate posi
tions of the aperture serve to combine 
the directional and non-directional 
characteristics giving a gamut of di
rectional patterns from the figure eight 
to the limacon, to the cardioid, and 
to the circle. This simple directional 
pattern changing system of the poly
directional microphone has made it 
popular for general use. 

TRENDS 
With the advent of television the 

need has been felt for the reduction in 
physical size of the microphone and 
for improvement in styling. An ex
ample in the meeting of this require
ment is a microphone both small m 
size and pleasing in appearance as 
shown in the above illustrations. 

As always there is a quest for in
creased output level to increase the 
signal to noise ratio, greater directional 
sensitivity to allow the sound pickup 
points to be further re:noved, and in
creased ruggedness in c.esign so that 
the broadcaster may receive many 
years of trouble free service from his 
microphone. 

MIZZOU MEMOS 

( Continued from Page 17) 

ing to cost plenty millions. 
Has anyone started a donation yet 

for Bob Sanford's "rockin'" chair? 

(Signed) The once great S.S. 

Ted W. Briles 

P.S. To show that I still have faith 
in the old mag. I am sending enclosed 
$2.50. When my address changes, I 
will keep you posted. 

Yes, Ted, we miss you. There, is 
that what you wanted? To those of 
you who don't know our editor, we 
can describe him simply by, "What 
hair?" 

The holidays are just around the 
comer and our thoughts here are turn
ing to those wonderful sixteen days of 
freedom. Until the New Year, Merry 
Christmas to all. 

WE ARE IN THE UNION 

for YOUR convenience 

All Your School Supplies 
Plus Such Exira Features As 

Post: Office Pocket: Books 
Check Cashing 5% Rebates 

University Book Store 
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Longer lasting batteries, plus a unique 
power saving switch, give this RCA 
Victor personal radio 10 times the 
playing life of previous models. 

N(~,v P<=~rs<J11al R:1clio ... plays 10 ti111es longer 
About the size of the average book, 
this new Personal radio-developed 
through RCA research and engineer
ing-offers new convenience and 
economy to those who want a light, 
beautifully streamlined, long-lasting 
instrument. 

Secret of its long life is a new dry cell 
"B" battery-used in combination with 
redesigned "A" batteries to create a 
more lasting power source. Additional 
life is given by a unique switch, for use 
in areas where radio reception is strong, 
which reduces the drain on the batteries, 

• 
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and adds up to 30% to their lives. RCA 
Victor's new receiver plays instantly, 
without needing to warm up, has an 
automatic control to keep the sound 
volume even, and can be had in six 
rich colors. 

Development of this compact radio is 
another example of RCA research and engi
neering at work for you. RCA research means 
better quality and performance from any 
product or service of RCA or RCA Victor. 

* * * 
See the latest in radio, television, and electronics at 
RCA Exhibition Hall, 36 West 49th Street, N. Y . 
Admission is free. Radio Corporation of America, 
RCA Building, Radio City, New York 20, N. Y. 

CONTINUE YOUR EDUCATION 
WITH PAY-AT RCA 

Graduate Electrical Engineers: RCA 
Victor-one of the world's foremost manu
facturers of radio and electronic products 
- offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad
vancement. Here are only five of the many 
projects which offer unusual promise: 
• Development and design of radio re
ceivers (including broadcast, short-wave 
and FM circuits, television, and phono
graph combinations). 
• Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 
• Design of component parts such as 
coils, loudspeakers, capacitors. 
• Development and design of new re
cording and producing methods. 
• Design of receiving, power, cathode 
ray, gas and photo tubes. 
Write today to College Relations Divi
sion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists . 
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• LEROY* Lettering equipment is standard in drafting rooms 
everywhere. · No special skill is needed for perfect, regular 
lettering and symbol drawing. There are LEROY templates in 
a variety of alp~abets and sizes, as. well as for· electrical, 
welding, map, geological, mathematical and other symbols 
that the draftsman needs. *Trade Mark® 

KEUFFEL & ESSER CO. 
EST. 1887 

NEW YORK • HOBOKEN, N. J, 

Chicago • St. Louis • Detroit • Son Francisco • Los Angeles • Monrreal 
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:J..armer middouri 
--PUBLICATION PRINTERS--

200 SOUTH SEVENTH STREET 

~2 

Columbia's Union Label Shop Phone 9741 

"FOR YOUR PARTY NEEDS" 

FULL LINE OF BEVERAGES 

THE BROWN DERBY 
PIPES & TOBACCOS 

116 S. Ninth Dial 5409 

PUSH BUTTONS 

( Continued from Page 16) 

pairs or into other suitably designed 
equipment. The main use of a selsyn 
is a position indicating device from 
a remote position where the connec
tion can be made only by wires. The 
device applies itself very readily to 
control system feedback loops where 
an indication is necessarily regarding 
the position of a shaft or other ob
jects connected to the selsyn relative to 
the position that is needed, in other 
words, the error that is present in the 
system. An example is shown in the 
system for a large gun. In this appli
cation the selsyns are used in the feed
back loop to indicate the difference 
in rotation of the transmitter and re
ceiver shaft. 

A large industry that would be prac
tically inoperative without automatic 
control is the petroleum industry. It 
would be impossible to operate a mod
ern crackling plant without auto
matics. The reason for this is that 
there are so many different factors to 
control in a reactor tower that by the 
time an operator had analysed the in
dications and then figured out the 
proper correction to make, the final 
product would be way ·below standard 
or the plant will blow up. To get an 
idea of the extent of the use of auto
matics in a refinery, it can be seen 
that very few men are around the 
plant at night time. The only reason 
for these men being present is to cope 
with any emergency that could not be 
handled by the automatics. 

What is there in the future of con
trol systems? The application of a 
computer to the control system as a 
supervisor that can handle any em
ergency that occurs in the operation 

of the system. The major problem at 

present is the technology of the con

nection between the computer and the 

control system. The development of 

a system of this type would be anoth

er landmark in the advance of control 

engineering. After this the infiltration 

of control systems into our present 

world will continue at a more ad

vanced rate. 

THE MISSOURI SHAMROCK 



e ALTON R. PATTERSON, who received his M.E. 
from the University of Oklahoma in 1950, is 
another engineer at Allison who has a respon
sible position in an advanced field of science 

and mechanics. He is responsible for the appli
cation and best usage of hydraulic transmis
sions, like the CD-850 shown in the inset, to 

tanks and other heavy military vehicles. 
These big and complex Allison Cross-Drive 

transmissions do more than their name implies. 
Along with the functions of a Torqmatic Trans

mission, they also brake and steer the vehicle. 
With a single lever, ·a tank driver is able to 

maintain finger-tip control. To accomplish this 
exacting assignment, some transmissions re

quire as many as 5000 part,s, including hy
draulic drive, planetary gearing, steering and 

* * 

braking mechanism and hydraulically-operated 
clutches and bands. 

Pat's job is to insure the proper mating of 
transmission to vehicle, requiring him to work 

closely with manufacturers and proving grounds 
all over the country. One of the problems with 
which he is now working is a track vibration 

analysis and resolution of the effects of the 
vibration on the transmission. The result of his 
work will contribute toward better performance 

of a military vehicle, longer life for its parts 
and an improved product for our national de

fense. And, meanwhile, Pat is accumulating skill 
and experience in a field where the commercial 

possibilities have hardly been scratched. He is 

building his own future while working to in

sure the peaceful future of his country. 

* 
. //~#A-~ 
7/£«dv,v DIVISION, GENERAL MOTORS CORPORATION • Indianapolis, Ind. 

Design, development and production-high power TURBINE ENGINES for modern aircraft .•• 

heavy duty TRANSMISSIONS for Ordnance and Commercial vehicles ... DIESEL LOCOMOTIVE 

PARTS •.. PRECISION BEARINGS for aircraft, Diesel locomotives and special application. 
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BULLARNEY 

Then there was the lawyer who was 
retained by the farmer to prosecute 
the railway company for killing 24 
hogs. He wanted to impress the jury 
with the magnitude of the injury. 

"24 hogs, gentlemen! Twice the 
number that are in this jury box." 

4, 

Bob: You should see my new girl. 
Beautiful as a mirage. 

Tom: That's the wrong simile. A 
mirage is something you can see but 
can't get your hands on. 

Bob: That's my girl. 

4, 

Blonde: 'Tm going on a hayride 
with a sailor, what do you think I 
should take?" 

Friend : "Precaution." 

By FRENCH 

Ralph: "Why do you say the scar 
on your forehead is a birthmark? It 
looks like an old wound to me." 

Ronnie: "It is. You see, I accident
ally got in the wrong berth." 

The freshman's father paid his son 
a visit regarding some of the reports 
he had be2n getting back home. Ar -
riving at 1 A.M., he banged on the 
fraternity house door. A voice from 
the second flood yelled "What do you 
want?" 

The father answered: "Does Joe 
Jones live here?" 

The voice answered : "Yeah, bring 
him in." 

The conductor stood by with an 
amused smile as Mr. Davis frantically 
rumaged through his pockets. 

"That's all right, Mr. Davis," he 
said knowing his forgetfulness. "When 
you find the ticket, you just mail it 
to the company." 

"It's not the ticket I'm worried 
about," replied the man. "I know I've 
got it here somewhere- but what I'd 
like to know is where the devil am I 
supposed to be going?" 

Gladys: "Dad's the best shot in the 
country." 

Geo.: "What does that make me?" 
Gladys: "My husband." 

( Continued on Page 28) 

Designed to simplify 
close-tolerance measurements ''3114'' 

Versatile Brown & Sharpe Electronic 
Measuring Equipment is easily adapted 
to your machine er fixture design. It 
provides fast, accurate setting er gag
ing to .00001" with human error prac
tically eliminated. 

You can design inexpensive Gage 
Head Cartridges into several fixtures 
and use the same amplifier fer all 
cf them. 

Find cut the many advantages cf 
Brown & Sharpe Electronic Measuring 
Equipment. Write 
fer detailed bul
letin. Brown & 
Sharpe Mfg. Cc., 
Providence 1, R. I., 
U.S.A. 

Gage Head Cartridge 
and Amplifier. 

Gage Head Cartridge mounted 
on a fixture to measure a fixed 
gage-used with Amplifier. 

Special fixture utilizes Gage 
Head Cartridge and Amplifier to 
measure internal angle accu
racy to ± 1 ½ seconds. 

BROWN & SHARPE ~ 
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DIALS 

Dorn Cloney 
OF COURSE 

Superior Laundry 
AND 

Dry Cleaning 

FREE 
DELIVERY 

AND 
PICKUP 

SOUTH 
EIGHTH 
STREET 
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LONGEST SPAN IN THE WORLD 

IN BRITISH COLUMBIA the longest span in the 
world has been completed. More than two miles in 
length, it crosses Lake Kootenay and is part of an 
electrical transmission line of the Kootenay Light and 
Power Company. 

The span consists of three cables, each an inch and 
a quarter in diameter. At the west side· of the lake, 
the cables are suspended from three 80-foot towers 
located on a high bluff. On the lower east shore a 
single 375-foot tower is used. 

The tailor-made cables were designed for high 
strength and light weight by Roehling. High tensile 
Roehling steel wires were used bepuse other con
ductive materials would collapse from their own 
weight in a two-mile span. 

Roehling was out~tandingly qualified to meet the 

DECEMBER, 1952 

requirements of this history-making installation. 
Through every manufacturing process, Roebling's 
steel mills and wire rope plants were backed by the 
engineering resources of its Electrical Wire and Cable 
Division and the unparalleled experience of the 
Roehling staff in the design and construction of sus
pension bridges. 

We are proud that in the Kootenay span we have 
helped achieve another engineering "first" . . ·. and 
that the full range of Roehling wire and wire products 
is helping industry in the huge emergency production 
task which it is doing so well. John A. Roebling's Sons 
Company, Trenton 2, New Jersey. 

ROEBLING ~ 
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BULLARNEY 
(Continued from Page 26) 

A corporal of the army was in 
charge of a mule. The mule died and 
the sergeant sent the corporal and a 
private out to bury the animal. The 
corporal and the private were ar
guing as to whether the animal was 
a mule or a donkey. A chaplain was 
passing by and heard the two arguing 
and stopped to see if he could be of 
any assistance. The private told the 
chaplain of their argument and asked 
the chaplain what the animal was 
called. The chaplain told them that 
the animal was called an ass in the 
Bible. The two went on digging a hole 
to bury the animal in and a WAC 
passed by and stopped. She said, "Are 
you digging a fox-hole?" The corporal 
lo,oked up at her and said, "No, that's 
not what the chaplain called it." 

... 
Boy: "Teacher, I haven't any 

eraser." 
Teacher: "Use the little girl's be

hind." 

An elderly couple had been married 
sixty years. The husband was asked 
if they ever had any quarrels during 
that time. His reply was no. He was 
then asked the secret of such a hap
py marriage. This was his answer. 
"Right after we were married we went 
to the mountains for our honeymoon. 
We went horseback riding. On the 
way up to the top of the mountain her 
horse stumbled, I looked at the horse 
and said 'That's once.' We went a 

little farther and her horse stumbled 
again. I looked at her horse and said 
'That's twice.' We continued on our 

way and her horse stumbled again. I 
looked at her horse and said 'That's 
three times.' I then got off my horse 

and walked to her' s and shot the 

horse. I put my wife on my horse, I 
got on, and we started on up the 

mountain. She began to chew me out 
for shooting the poor horse. I listened 

carefully until she had finished and 
then I turned to her and said, 'That's 

once.'" 

First Lady: "Do you always look 
under the bed?" 

Second Lady: "Always." 
First Lady: "Do you ever find any

thing?" 
Second Lady : "Only in old fash

ioned hotels." 

... 
Waitress : Spoon mister? 
Diner: I'll say, what time do you 

get off? ... 
Dad, what do you call a truck driv

er? 
Son, it depends on how close he 

comes to me. ... 
Pupil: "Teacher, may I leave the 

room?" 
Teacher: "No Bobbie, you stay here 

like a good boy and fill up the ink 
wells." 

... 
CLASSIFIED C LA S S I C: Girl 

needs job. Is willing to struggle if giv
en the opportunity. 

( Continued on Page 30) 

GLASS! 

~:~··· 
~~~;;;;;;,,,.;.;;,.,,,-: 
The first su/Jmflrine instflllfltion of fl pipe-type 
C(J/J/e system was recently installed under the Hudson River 
at Poughkeepsie, N. Y. Three cables, each nearly ¾-miles long, 
were simultaneously pulled into a six-inch welded steel pipe laid 
across the river bottom. The pipe was then filled with oil . main
tained at iOO lbs. pressure, enabling a 110,000-volt power circuit 
to cross the river safely. 

This kind of system is called Oilostatic- a design which has long 
been first choice among utilities for handling large blocks of power 
by means of a high-pressure pipe-type cable system. Increased cir
cuit reliability and savings on installation and maintenance costs 
are realized. 

Oilostatic's new role as a submarine cable is typical of the sig
nificant contributions to better electrical service made by Okonite 
engineers. • • • 

Tough jobs are the true test of electri
cal cable ... and installations on such 
jobs usually turn out to be Okonite. 

0 N I T E A. insulated wires and cables 
8789 
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PAINTS! 
'' To Mee± All of 

Your Requirernen±s'' 

BRADY'S 
Columbia Glass Company 

PITTSBURGH PAINTS 

TEXOLITE 

15 S. 10th Street Dial 4978 
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Adventures 
• ID 

Researeh 
THIS NEW FLASH POINT TESTING MACHINE is so accurate that a 
sample with as little as 1/10 of 1 % unsafe material in it will cause 
a rejection. Recently developed by Standard Oil's Engineering 
Research Department, this revolutionary device reduces the 
average time from 20 minutes for a flash test to two and a half 
minutes, avoids human errors in testing flash point, can be used 
right at the loading rack. 

The flash point testing problem that was 
solved with the machine shown above is 
only one of the many problems presented 
to Standard Oil's new and growing Engi
neering Research Department. 

In the last few years, it has developed 
and put into operation instruments to 
measure vapor pressure, 158° point, acid
ity and viscosity. Ultrasonic generators 
have been built for general use in provid
ing energy for experimental purposes. 
The department is studying application 
of radioactive · isotopes to instrumenta
tion and control problems related to re
finery operation. 

One of our research divisions is carry
ing out an extensive theoretical study 

of stresses in pressure vessels having flat, 
conical, hemispherical, toriconical or tor
ispherical heads. 

In our work on product evaluation, we 
have developed a new test for quenching 
oils based on the fundamental heat 
transfer relationships involved. 

Problems such as these are the daily 
fare of Standard Oil's Engineering Re
search Department. Here is a challeng
ing opportunity for young men with 
advanced training in chemistry and 
engineering. Many and varied problems 
continually arise in the design, construc
tion and operation of petroleum industry 
equipment. 

Standard Oil Company 
910 South Michigan Avenue, Chicago 80, Illinois 
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BULLARNEY 
( Continued from Page 28) 

The rookie soldier was on guard 
duty at night for the first time. He 
heard someone approaching and cried : 
"Halt! Who's there?" 

A grizzled colonel replied: "Fool!" 
"Advance, fool, and give the pass

word," said the guard. 

The young minister was conduct
ing his first funeral service and, after 
the sermon, wished to invite the 
mourners to view the remains. He be
came excited and confused and said: 
"We will now pass around the bier." 

The ladies keep a secret well; 
No man can beat them to it. 

The only difference is, of course 
Takes more of them to do it! 

He: "What's the difference between 
a taxi and a bus?" 

She: , "I don't know." 
He: "Good. We'll take a bus." 

Great from 

Sue : "My boy friend certainly is 
trying at times." 

Lou: "Mine is trying all the time." 

"" • 
Maybe Adam didn't have a funny 

bone, but he sure had a lot of fun 
playing around with a spare rib. 

"" She: "I've changed my mind." 
He: "Does it work any better than 

the old one?" 

What a day. I lost my job. I lost 
my b,illfold. My wife ran away with 
the electric light man. The Cards lost 
to Brooklyn. It's unbelievable- lead
ing by three in the eight, and they 
lost to Brooklyn. 

"" "Drop in some night," said the Es-
kimo, "and we'll chew the fat" 

"" The nurse entered the professor's 
room and said softly: " It's a boy, 
sir." 

The professor looked up: "Well, 
what does he want?" 

A broadway producer was seeking 
to interest a dress manufacturer in 
backing a show. He took him to a 
rehearsal. One leggy lass after another 
appeared before him in scanty re
hearsal costumes. The merchant 
gaped intently, but all he said was an 
occasional "Phooey." The producer, 
annoyed, finally said, "Here I show 
you some of the most beautiful girls 
in the world, and all you do is sit 
there and say "Phooey." 

"I wasn't thinking of the girls," 
said the merchant, sadly. "I was 
thinking of my wife." 

The average girl would rather have 
beauty than brains because the av
erage male can see better than he can 
think. 

"Mommy, why is it that Daddy 
doesn't have much hair?" 

"He thinks a great deal, dear." 

"But, Mommy, why is it that you 
have so much hair?" 

"Finish your breakfast, dear." 

Every 

It's the 

Angle .... 

New Savilar. • • 
IT doesn't take calculus for an engineer to figure out 
why SAVITAR is the perfect keystone to hold his future 
memories forever intact. . . . Wonderful, vivid mem
ories of St. Pat's week with it's great parade, fabu
lous ball, beautiful queen and all its wonderful trim
mings ... . They're all completely covered in a new, 
special all-engineering section . . . . Over seven and 
one half pages of pictures and stories especially for 
the "Son's of St. Pat," in the great, New . . . 
SAVITAR FOR '53 . 

So Buy 
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SO HOLSTER YOUR SLIDE RULES and skip on over to 
Jesse, Read, or the Student Union building and sign 
up for a copy of a SAVITAR that's as much a part of 
Engine School as beautiful girls on the shamrock. . . . 
Only $3 down will hold a copy of SAVITAR for you 
so pop out to sign up today because YOU CAN'T 
BUY A SAVIT AR IN MAY . . . Lay the cornerstone 
of your memories now with a great, NEW . . . 
SAVITAR FOR '53. 

SAVITAR (It's A Blueprint of Engine Activities) 

THE MISSOURI SHAMROCK 



111 needed to 'Find' Myself
that' s. why I picked Allis-Chalmers," 

says A. J. MESTIER 
Massachusetts Institute of Technology Sc. B.-1943 

and now Manager, Syracuse District Office 

"J WAS LOOKING for an engineering job, 
but I wasn't very sure just what phase 

of this broad field would interest me most. 
I didn't know whether I wanted straight 
engineering, sales engineering, production 
or some other branch of industrial engi
neering. 

"Allis-Chalmers Graduate Training 
Course gave me a means of working at 
various jobs-seeing what I liked best
and at the same time obtaining a tremen
dous amount of information about many 
industries in a very short time." 

Experience Typical 

"My experience is typical in many ways. 
I started the Graduate Training Course in 
1946, after three years in the Army. My 
first request was to go to the Texrope 
V-belt drive department. From there I 
went to the Blower and Compressor de
partment; then the Steam Turbine depart
ment. By the time the course was completed 
in 1948, my mind was made up and I knew 
I wanted sales work. I was then assigned 
to the New York District Office and in 
1950 was made manager of the Syracuse 
District. The important thing to note is 
that all Allis-Chalmers GTC's follow this 
same program of picking the departments 
in which they want to work. 

"Best ofall, students have a wide choice, 
for A-C builds machines for every basic 
industry, such as: steam and hydraulic 
turbine generators, transformers, pumps, 
motors and other equipment for electric 
power; rotary kilns, crushers, grinders, 
coolers, screens and other machinery for 

Taking surge voltage distribution tests on power 
transformer in A-C shops with miniature surge 
generator and cathode-ray oscilloscope. 

DECEMBER, 1952 

mining, ore processing, cement and rock 
processing. Then there is flour milling 
machinery, electronic equipment and 
many others." 

A Growing Company 

"In addition, new developments and the 
continuing growth of the company offer 
almost endless opportunities for young 
engineers. 

"From my experience on the Graduate 
Training Course, I believe it is one of the 
best conducted in the industry and permits 
a young engineer to become familiar with 
a tremendous variety of equipment-both 
electrical and mechanical-which will 
serve him in good stead in his future pro
fession." 

Ball MIii grinds ore for large copper producer. 
Same type of equipment from Allis-Chalmers 
pulverizes much of nation's cement. 

Texrope is an Allis-Chalmers trademark. 

ALLIS-CHALMERS 
For information call the Allis-Chalmers District Office in your locality or write to 

Allis-Chalmers Manufacturing Company, Milwaukee 1, Wisconsin 
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SHAMROCK 

SEZ 

VACATION DAZE is starting, now 
that vacation days are over. Students 
back in school on the first of December 
were already checking the calendar to 
be sure that only three and a half 
weeks remained till the Christmas va
cation started. And after that, only 
about a couple of weeks till finals 
start. Wow! It seems as if this time • of year gets pretty crowded. 

"" DA VE ALDAG tells old Shamrock 
that at Maplewood High, the librarian 
throws the SHAMROCK in the waste
basket. One instructor keeps an eagle 
eye out for it, nabs it out of the cir
cular file, passes it on to various fac
ulty members and then it disappears. 
The students never see it. Other re
ports tell similar stories of .other High 
Schools. Sjnce we go to the trouble, 
and the Engineering College goes to 
the expense of sending the SHAM
ROCK to all state High Schools, we 
feel that the students should get to 
read it. We want to interest y.oung men 
of High School age in considering en
gineering as a career, and we can't do 
it if we can't contact them. Granted 
that it is advertising, it is free to the 
schools and can do no harm; it could 
do a lot of good. All High Schools 
please note. 
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"" INTERVIEWERS have come and 
gone. Most of the boys have jobs, 
some with private industry, some with 
our benevolent Uncle. It is a nice feel
ing for the engineering graduate of to
day to be able to choose from among 
several jobs, instead of having to take 
what is offered .or else. Last year's Ed 
sez that he still believes in the pen 
for engineers. Writing, that is, not 
prison. He managed to get a job in 
writing with one of the big companies 
and is a strong believer in it. He is 
taking English 60, a course in expo
sition, and is plugging that too. It's 
a new, special course for engineers, and 
tells all about how to write reports. 
Might be a good thing if it were re
quired along about the end of the 
soph year. 

PINK SLIPS are showing. Since 
Shamrock starts with an S, he was 
not only on the list, but occupied a 
place of honor. No-one else in his di
vision had a name starting with S, and 
he was bracketed by himself. With 
spotlights, yet. 

SPECIAL PROBLEMS are becom
ing a problem. There is a rash of guys, 
in EE at least, who feel that a spe
cial problem is a snap way to get 
three hours. But for some funny rea
son, there are a lot more wanters than 
doers. Fed are actually doing a spe
cial problem. A course .of this type is 
a fine thing, since it gives the student 
a chance to do as he will do later in 
industry. He is not coddled and led 
by the nose down the path of learn
ing, but is given a problem to work out 
by himself. He can have guidance and 
help when it's necessary, but not too 
much .of it. He is on his own. Such a 
procedure seems to weed out the men 
from the boys, and not too many will 
tackle it. Shamrock feels that more 
men should be doers and less should 
be wanters. Don't know how the fac
ulty feels about it. 

HOMECOMING, as usual, was a 
big affair. Aside fr.om the fine game 
and happy winning of the Tigers, it 
showed up the engineers in fine style. 
We crow about our Campus Stunt 
each St. Pat's week and, more often 
than not, the thing never works. And, 
some of them have been pretty silly. 
The various decorations on the Greek 
Houses show what can be done in this 
line with little outlay of money, but 
a h - - 1 of a lot of work. Let's see 
if we can come up with a decent Stunt 
this year, and one that works. 

YE ED 
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Engineering hos a precision tool 

Here high speed motion-picture 
photography shows a cavity in a 
column of water produced when a 
5-mm rod was shot through it at 12.2 
meters per second. By taking the pic
tures at 3200 per second and project
ing them at the standard 16 per sec
ond, time is "magnified" 200 times. 

in photography 

WHATEVER YOUR BRANCH of engineering, you'll find pho
tography an increasingly valuable aid. With it you can 

picture lightning-fast operations-or extremely slow processes 
-at speeds suitable for study. You can capture fleeting instru
ment traces, study internal stresses in machine parts, examine 
metal structure and do countless other things. 

The application of photography to engineering problems 
has become a specialty in itself. This has led graduates in 
the physical sciences and in engineering to find positions 
with the Eastman Kodak Company. If you are interested, 
write to Business and Technical Personnel Department, 
Eastman Kodak Company, Rochester 4, N. Y. 



MY Q U ESTIO N TO THE G-E S TUDE N T I N FOR MA TION PANEL: 

<"<"Are my opportunities for advance
ment as good in a large company , 
like G.E., as they are in a small firm?" 

... Allen E . Galson, Cornell University, 1953 

Two answers to this question, presented at a student information 
meeting held in July, 1952, between G-E personnel and representa
tive college students, are printed below. If you have a question you 
would like answered, or seek further information about Gene ral 
Electric, mail your request to College Ed itor, Dept. 221 -6, General 
Electric Co., Schenectady, N. Y. · 

M. M. BORING, Engineer
ing Services Division . . . I 
think your opportunities for 
advancement are as good, if 
not better, in a large com
pany. There is one point 
which is often overlooked in 
making such a comparison. 
That is, that any large com
pany, and especially one as 
diversified as General Electric, is really made up of a 
number of small companies, but with more opportunities 
than you find in a small firm. We are an organization of 
many businesses. 

With many diverse fields there is greater opportunity 
for college men and women to find the work most suited 
to their desires, talents, and abilities. With a wider choice 
of jobs there is more opportunity to get into work you 
really enjoy. 

The college graduate, working for G.E., will discover 
new fields opening up to him. He will probably discover 
that there is some activity in which he is particularly 
interested. There are no fixed paths for college graduates 
at G.E. The college man or woman who enters our Company 
does not commit himself irrevocably to one type of work. 
It's our tradition to encourage the newcomer to look 
around, try several different assignments, and find the work 
most satisfying to him and to which he can make the greatest 
contribution. In G.E. the college graduate can investigate 
many types of work before choosing his field. And, he can 
change jobs without having to leav!') the Company, or 
lose the advantages connected with length of service- an 
impossibility in many small firms. 

F. K. McCUNE, Engineer
ing Services Division • . . 
There is one Company func
tion which, I believe, pro
vides great opportunities for 
advancement in General 

Electric. That is our system of training programs, de
signed to provide a continuous succession of young 
people to assume responsibilities for the Company's 
operation and management in the future . The principle 
of this training has been to develop men and women by 
providing them with productive employment, by giving 
them the opportunity to reveal their abilities, and by 
providing them with practical classroom study designed 
to broaden their understanding of the electrical industry 
and of business in general. 

The most important contribution of the training pro
grams has been in developing leaders for our Company. 
Many of the officers and executives in responsible key 
positions today are graduates of one or another of these 
programs. 

Many small firms cannot afford . to spend, either in 
time or money, the amount we do in preparing young 
people for better future positions. We believe, however, 
that these training programs are one of the best assur
ances that we will have men and women with qualities 
of ability, character, and leadership in our Company, pre
pared to cope with the problems and responsibilities of 
our complex society. 

joa ean /d ~ ~~ m_ 

GENERAL. ELECTRIC 
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How two inches of steel made a yardsticl~ 

HERE is one of the busiest machines in our re
search laboratories. It is a constant-pressure 

test lathe that quickly provides an indication of 
how fast a steel can be machined. 

This unique testing device consists of a standard 
lathe fitted with special control equipment by 
which the horizontal pressure on the cutting tool 
is kept constant during the machining operation. 
By actually machining a test bar on this lathe and 
measuring the number of revolutions necessary to 
adva.nce the cutting tool exactly two inches, we ob- · 
tain-in a matter of minutes-a precise record of 
the steel's machinability. 

Before this development, the normal way to test 
machinability was to machine a sample of steel 
until the cutting tool failed. This sometimes took 
days and often required more steel than was avail
able. Now, with the constant-pressure lathe, many 
steel compositions can be accurately checked in 
that time. 

Typical of what this has meant to steel users is 
our development of MX Free-machining Bar Stock. 

Bar stock is used in producing the millions of 
machine parts that are made on screw machines
those high-speed automatic machines that can 
simultaneously perform many operations such as 
drilling, forming, threading, chamfering and tap
ping at a rate of 1000 or more parts per hour. 
Here, machinability is of first importance, and 
often spells the difference between profit and loss. 

So when we set out to give the screw machine 
industry steels that would have the utmost in ma
chinability, we called on the constant-pressure 
test lathe to speed up this research. With its help, 
hundreds of compositions were quickly and ac
curately screened. The result was MX-the fastest
cutting Bessemer screw stock yet developed, one 
that has enabled many screw machine operators 
not only to increase production and reduce tool 
wear but to cut their costs as well. 

The constant-pressure test is a good example of 
the many research projects sponsored by United 
States Steel. In the field and in the laboratory, 
U. S. Steel metallurgists are constantly at work on 
problems pertaining to the manufacture and the 
use of steel. United States Steel Corporation, Pitts
burgh, Pennsylvania. 



LEE A. KILGORE, Assistant Manager 
Westinghouse Generator Engineering 

A graduate of the University of Nebraska, he 
enrolled in the Westinghouse Graduate Studenf 
Training Course in 1927. He has contributed 
much to the design and development of large 
generators, motors and rectifiers and has au 
thored many technical articles on these subjects. 

W. H. DICKINSON, Director 
Westinghouse Headquarters Manufacturing 

Engineering 
Enrolled in Westinghouse Graduate Student 
Training Conrse after graduation from Texas 
A & M in 1930. He came up through a variety 
of manufacturing positions in the company and 
was appointed to his present post in 1951. 

CLARK C. FRAME, Director 
Westinghouse Labor R elations 

Enrolled in the Westinghouse Graduate Student 
Training Course after graduation from Penn 
State in 1930. Prior to appointment to his pres
ent post, he was Manager of Industrial R elations 
for Westinghouse East Pittsburgh divisions. 
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Their formula 
for success 
will work for you 

"Find out early what your talents are, what you want to do, 
and set your sights accordingly." That, essentially, is the success 
formula practiced by these Westinghouse executives. 

But how do you put this formula to work? How can you he 
sure of choosing the right career? At Westinghouse, you'll find 
the answer in the Graduate Student Training Program ... the 
same program that launched these men on their careers. This 
program gives you a clear understanding of the company and 
its products ... lets you try out many types of work through 
planned work assignments ... and offers the benefit of personal 
counsel in selecting the right field for your career. 

Your Opportunities at Westinghouse 

Westinghouse offers you a double-barreled opportunity for 
building a successful future: the Graduate Student Training 
Program which gets you off to a sure start ... and the Graduate 
Study Program which enables you to continue your education 
toward M.S. and Ph.D. degrees while on the job. When you 
join the Westinghouse team, you get the training you need to 
forge ahead in the field of your choice. 

For information on opportunities at Westinghouse in engineer
ing, research, manufacturing, sales and business administra
tion, send for our 34-page hook, "Finding Your Place in Industry". 

G-10251 

EDUCATIONAL DEPARTMENT 

YOU CAN BE SURE ... IF ITS 

"\\estinghouse 

I----------------- ---
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To obtain copy of "Finding Your Place in 
Industry", consult Placement Officer of 
your University, or mail this coupon to: 

Mr. R. H. Thach 
District Educational Co-ordjnator 
Westinghouse E lectric Corporation 
411 North Seventh Street 
St. Louis 1, Missouri 

Nam,__ ______________________ _ 

SchooL_ ______________ Year ______ _ 

Stree.__ _________________ _____ _ 

City ___________ _...one ___ Stat"-------
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New Ideas 
To :Keep .&n.eri~a Strong in the Ai:r 
Aviation progress requires new ideas-and plenty of them. And that's why North 
American always has career opportunities for young engineers who do fresh 
thinking. North American is a company that thinks in terms of the future. That's 
why it has been an industry leader for 24 years, designing and developing the 
leading planes of World War II, the B-25 Mitchell and F-51 Mustang, and 
America's present day front-line fighters , the F-86 Sabre Jets. Today, North 
American is pioneering in many new fields-gllided missile, jet, rocket, electronics, 
atomic energy-thinking ahead to keep America strong in the air. 

When you are prepared to enter the engineering profession, consider the career 
opportunities at North American. In the meantime, feel free to write for any infor
mation you might want concerning a career in the aircraft industry. 

Write D.R. Zook, Employment Director, 5701 W. Imperial Highway, Los Angeles 

l\TORTB AMEfilfAN A.DJITIOIW, INt. 
L O S A N G E L E S, C A L I F O R N I A • C O L U M B U S, 0 H I 0 

North _American 'has_ built more airplanes than any other company in the world 
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DOW ADDS NEW EXPORT COMPANIES 

Dow has recently formed two subsidiary export 

companies to serve foreign industry's increasing 

demands for high-quality chemicals. 

In the Western Hemisphere, Dow Chemical 

Inter-American Limited with sales offices in 

Montevideo, Uruguay will supply chemicals 

to Mexico and to many countries in Central 

and South America. 

Industries in other continents-Europe, 

Asia, Africa, and Australia-will be served 

by Dow Chemical International Limited. Its 

first sales office will be in Zurich, Switzerland. 

These two new export companies are only 

one example of the continued growth taking 

place at Dow. Each year finds new Dow plant 

facilities, increased production, new prod

ucts developed . . . an over-all growth and 

expansion that requires a steady influx of 

men of varying talents, as well as providing 

excellent opportunities for those within the 

Dow organization. 

Dow's Booklet, "Opportunities with 
The Dow Chemical Company," 
especially written for those about to 
enter the chemical profession, is 
available free, upon request. Write 
to The Dow Chemical Company, 

Technical Employment, Midland, Michigan. 

You can depend on DOW CHEMICALS 

JANUARY, 1953 3 



to the 

ELECTRICAL 

ENGINEER 
or 

PHYSICIST 
with an interest in 

RADAR 
or 

ELECTRONICS 

Hughes Research and Development 
Laboratories, one of the nation's 
leading electronics organizations, are 
now creating a number of new 
openings in an important phase of 
their operation. 

' ' ' ' ' ' ' ' 

Here is what one of these positions offers you: 

THE COMPANY 

Hughes Research and Development 
Laboratories, located in Southern Cali
fornia, are presently engaged in the 
development and production of ad
vanced radar systems, electronic 
computers and guided missiles. 

1HE NEW OPENINGS 

The positions are for men who will 
serve as technical advisors to govern
me n t a gen c i e s an d c o mp an i es 
purchasing Hughes equipment-also as 
technical consultants with engineers of 
other companies working on associated 
equipment. Your specific job would be 
essentially to help insure successful op
erationof Hughes equipment in the field. 

HUGHES 

THE TRAINING 

On joining our organization, you will 
work in the Laboratories for several 
months to become thoroughly familiar 
with the equipment which you will later 
help users to understand and properly 
employ. If you have already had radar 
or electronics experience, you will find 
this knowledge helpful in your new 
work with us. 

WHERE YOU WORK 

After your period of training-at full 
pay-you may (1) remain with the 
Laboratories in Southern California in 
an instructive or administrative capac
ity, (2) become the Hughes represen
tative at a company where our equip-

How to apply: 

ment is being installed, or (3) be the 
Hughes representative at a military base 
in this country-or overseas (single men 
only) . Compensation is made for 
traveling and moving household effects, 
and married men keep their families 
with them at all times. 

YOUR FUTURE 
In one of these positions you will gain 
all-around experience that will increase 
your value to our organization as it 
further expands in the field of electron
ics. The next few years are certain to 
see large-scale commercial employment 
of electronic systems. Your training in 
and familiarity with the most advanced 
electronic techniques now will qualify 
you for even more important future 
positions. 

RESEARCH AND DEv"ELOPMENT 

LABO R AT O R I E"S 

See your Placement Office for 
appointment with members of our 
Engineering Staff who will visit 
your campus. Or address your 
resume to the Laboratories. 

Engineering Personnel Department 
Culver City, Los Angeles County, California 

• 
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• Robert F. Karcher, a 1951 Mechanical Engi
neering graduate from Purdue University, is 
another Allison engineer who is pioneering in 
an advanced field of mechanics. He is playing 
an important role in the Research and Develop
ment group of the Transmission Engineering 
Section. 

Allison is the world's largest manufacturer of 
torqmatic drives for heavy-duty Ordnance and 
commercial vehicles and equipment. These 
transmissions serve a purpose far broader than 
a unit in the power train. All the steering and 
braking of the vehicle also are accomplished in 
the transmission. These operations are con
trolled by hydraulic circuits which consist of 
clutches, pumps, governors and necessary valv
ing to make them operate in the proper se
quence. The assembly of the valving system is 
often termed the " brain box" of the transmis
sion since it determines how the transmission 

will operate to provide maximum performance 
and maneuverability with finger-tip control. 

Bob, shown above examining a CD-500 
transmission, is involved in developing a new 
improved system of governing automatic con
trol systems of many Ordnance and commercial 
transmissions. This involves basic analysis, de
sign and testing of pilot samples. These hy
draulic controls provide proper sequence for 
clutch operation to determine speed range, con
vertor or lock-up operation. They also provide 
steering control for the vehicle when this func
tion is included in the transmission. 

Bob and other Allison engineers are con
tinually applying their knowledge, experience 
and imagination to find successful answers in 
the never-ending search for product improve
ment. There is a real engineering challenge at 
Allison and lifetime opportunities for engineers. 

7"/~/J?t, DIVISION, GENERAL MOTORS CORPORATION • Indianapolis, Ind. 

6 

Design, development and production-high power TURBINE ENGINES for modern aircraft ••• 

heavy duty TRANSMISSIONS for Ordnance and Commercial vehicles ... DIESEL LOCOMOTIVE

PARTS ••• PRECISION BEARINGS for aircraft, Diesel locomotives and special application. 
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THE TECHNICAL MAN IN 

Scientists who know both people and processes 
are needed to keep Du Pont's 71 plants humming 

H. D. Tallman, B. S. in Industrial Administration, Yale '37, checks on product 
loading methods in Du Font's Belle, West Va., synthetic urea piant. 

Keeping production rolling in a mod
em industrial plant is a job that ap
pealsto men trained in many branches 
of science and engineering. If you are 
looking for opportunities in this field, 
you won't have to look far at DuPont, 
where nearly half the entire technical 
force is assigned to production su
pervision. 

To qualify, a man .must have the 
ability to understand both the me
chanical and chemical phases of pro
duction. In addition, he should be a 
good planner and, above all, have a 
knack for handling people. 

The production supervisor-there 
are several levels at Du Pont-has 

JANUARY, 1953 

three important areas of responsi
bility. The first is to the men work
ing for him. He must be able to ap
praise them skiilfully and assign 
duties accordingly. He must train 
them not only in the efficient opera
tion of equipment but in safe work
ing practices as well. 

A second responsibility is to the 
customer. He must get the product 
out on time and provide uniformly 
high quality at the lowest possible 
cost. When demand for a product is 
subject to rapid fluctuations, he must 
be prepared to make quick readjust
ments in the scheduling of both man
power and materials. 

William Chelgren, B. S. in M. E., Armour 
Institute of Technology '38, explains quality 
control methods to a group of Du Pont pro
duction supervisors. 

The supervisor's third responsibil
ity is to the higher management. 
Here, again, quality and cost are 
important factors. He is expected 
to prepare forecasts, to justify un
usual expenditures, and to suggest 
process improvements leading to 
greater yield and better quality at 
lower costs. 

One of the toughest nuts a pro
duction supervisor has to crack is the 
scheduling of preventive mainte
nance for minimum interference with 
production. In some companies where 
products are turned out in small-unit 
operations, a program of breakdown 
maintenance suffices. At Du Pont, 
however, where large-unit operations 
are the rule, unscheduled downtime 
is costly and something to be avoided 
whenever possible. 

Since it makes over 1200 products 
and product lines, Du Pont can offer 
to men interested in production su
pervision opportunities in many 
types of operations. In the next issue 
of the Digest, we will describe a spe
cific production operation in one of 
our 71 plants. 

36-PAGE BOOK, " The Du Pont Com
pany and the College Graduate," de
scribesopportunitiesformenand women 
with many types of scientific training. 
For copy, write: 2521 Nemours Build
ing, Wilmington, Delaware. 

BETTER THINGS FOR BETTER LIVING 
••• THROUGH CHEMISTRY 

Listen to "Cavalcade of America," Tuesday Nights on 
NBC-See It Every Other Wednesday on .. NBC TV 
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We think engineers are people • • • 

• • • 

That may be an odd statement, buc you'll find there's a tendency in 
some companies to treat engineers like engines ... You're so much 
high-priced machinery, just another highly-polished cog in a big gear. 

Not to us, though. 

For nearly 70 years now we've been working with and for engineers, 
and by this time we feel we know something about them - and you. 
Fqr example, we know that you're probably looking for a job that 
will let you and help you learn and grow. You want a chance to 
prove that you can create, engineering-wise, and that you can handle 
responsibility. You want security, but not the kind that means a safe, 
dull rut. 

If you think we're right in our ideas, you'll find the Harnischfeger 
Corporation is a good place to work - for a good long time. Write 
our Training Director today, for a free booklet describing the op
portunities for engineers with Harnischfeger. 

We want - Engineers 
electrical, mechanical, civil, mining, general or industrial 

for - Sales, design and industrial engineering positions. 

We make - Industrial Products: P&H Overhead Cranes, Elec
trical Hoists, Welding Equipment, Welding Electrodes, Truck 
and Crawler Cranes. 

Construction Equipment: P&H Power Shovels, Excavators, 
Truck Cranes, Mining Shovels, Soil Stabilizers. Pre-fabricated 
Homes. Diesel Engines. 

HARNISCHFEGER CORPORATION 
Headquarters in Milwaukee, Wis.; 9 plants in 5 states; 18 dis
trict sales offices plus export offices. Established 1884. Over 
4,000 employees. 

WELDING EOUlf'MENT - f!:-°"""""QAND 

THE MISSOURI SHAMROCK 



THE WORLD'S FIRST fluid hydroformer went into operation 
in November at Destrehan, Louisiana - an important 

event in the history of civilian and military fuels. It 
produces high-octane aviation gasoline blending stock. 

A Marriage of Engineering Techniques 
ENGINEERING INGENUITY has been, and will 

be, a key to American industrial progress. 
In the petroleum industry, a specially shining 
example of such ingenuity is the recent mar
riage of two already successful techniques. 

Issue of this union is a rewarding off-spring 
-the fluid hydroforming process. 

Fluid hydroforming's genealogy stems from 
two processes with long-established success 
in refinery use: 

FLUID CATALYSIS-First applied to 
catalytic cracking. The uniform bed tem
perature inherent in the fluidized-solids 
technique permits selection of just the 
right reaction conditions. 

HYDROFORMING- Used to upgrade 
virgin naphtha by converting naphthenes 
and other low-octane materials into high-

octane aromatics. Has always employed 
catalyst in fixed beds. 

It wasn't easy to combine these two proc
esses, with their widely different histories. But 
eventually petroleum chemists and engineers 
perfected fluid hydroforming, a new process 
with the advantages of both its ancestors. It 
produces large yields of high-octane gasoline. 

Since Standard Oil helped pioneer the two 
parent techniques, it is fitting that a company 
subsidiary, the Pan-Am Southern Corpora
tion, should be the first to put the combined 
method to commercial use. 

Fluid hydroforming is another example of 
the many opportunities for the company's re
search and development staff to apply their 
technical training-and to gain a sense of real 
accomplishment from their work. 

Standard Oil Company 

JANUARY, 1953 

910 South Michigon Avenue 

Chicago 80, Illinois 
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NEW J40 JET -Westinghouse 

This new version of the J40 turbo
jet has just recently completed the De
fense Department's 150 hour qualifi
cation test and has been placed in pro
duction. It develops a thrust equivalent 
to approximately 25,000 H.P. at today's 
jet flight speeds which makes it the 
world's most powerful qualified turbo
jet aircraft engine. 

The tremendous power of the new 
J40 is partly developed through the use 
of an afterburner which reheats the ex
haust gases after they leave the tur
bine. 

This new engine is approximately_ 25 
feet long and 40 inches in diameter 
and weighs about 8500 pounds. 

THE MISSOURI SHAMROCK 
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Vacation is over and remains only as a pleasant memory. We 

are at the beginning of a new year and for the next week or two 

we will all be studying and preparing for semester finals which are 

coming up shortly. But for a minute let us consider the holiday 

that has just passed. 

New Year's day; that's the time when everyone make their 

resolutions. Probably some of them are trivial and not worth the 

breath required to utter them. However, chances are that some are 

very worthwhile and can make a real difference in our future life. 

The question is, why were these resolutions made in the first 

place and what happens to them after they are made~ Without a 

doubt they were made because we took an inventory of ourself 

and decided that there was something wrong which needed cor

recting, something that would make us more acceptable to our as

sociates, something about our personality which could stand im.,. 

provement. In other words we are striving for a general improve

ment in ourself which is very commendable. 

One fact, however, which is often overlooked 1s that New 

Year is not the only day on which resolutions can be made and 

that they are no less significant if made on any other day of the year. 

So let us resolve now to take inventory more often and not wait 

until next New Year's Day to make the necessary resolutions. By 

doing this, 1953 can be a happier and more prosperous year for all. 

M. N. C. 
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NEW WEAPON 

IN THE ENGINEERING FIELD, COMPUTERS 

ARE BECOMING AN INCREASINGLY IM

PORTANT TOOL IN THE SOLUTION OF THE 

MANY COMPLICATED PROBLEMS. 

By JOHN P. REID, E.E. '53 

Ab.out a hundred years ago, Charles 
Babbage designed and started to build 
a mechanical calculator. E1ver since, 
fiction writers and journalists alike 
have been speculating on mechanical 
and electrical "brains." Today these 
flights of fancy are reality. 

Almost every large company has an 
analog computer to aid its engineers 
and scientists. Aircraft designers and 
manufacturers of electronic control 
equipment, especially, have made good 
use of this tool. 

The College of Engineering of the 
University of Missouri recently invest
ed about $10,000 in an analog com
puter, which will be available for re
search and development work to many 
groups. Therefore, I am going to try 
to give an indication of the type and 
range of problems that can be solved 
by this type of device. First it will be 
necessary to explain two basic con
cepts. 

ANALOG AND DIGITAL 

There are two types of calculators 
-the digital and the analog. A digital 
computer deals with discrete units. It 
actually records and acts upon num
bers. It can be built to any degree of 
accuracy merely by adding more digits 
to its registers. A problem to be solved 
by it must be reduced to processes of 
arithmetic. 

12 

The analog computer, on the other 
hand, represents numbers by physical 
quantities such as length, voltage, or 
degrees ,of rotation of a shaft. Very 
simple units can be built to do all 
arithmetic operations as well as inte
gration and differentiation. A slide 
rule, for instance, is an analog device 
in which numbers are represented by 
lengths. These devices are, in general, 
much simpler than digital computers, 
and problems are easier to set up, but 
the accuracy is limited to from three 
to five significant figures. 

DIFFERENTIAL EQUATIONS 

The second important concept is 
that of the differential equation. It 
is often true that the algebraic expres
sion of a functional is very complicat
ed, but the same relationship can be 
expressed in terms of derivatives of the 
various variables quite simply. As an 
example, consider a freely falling ob
ject. The expression for the distance 
fallen in terms of time is not simple, 
yet the second derivative of distance 
with respect to time is a constant, 
namely "g" or 32.2 ft. per second. Car
rying this idea further, many prob
lems in vibration, ~eat transfer, elec
trical transients, aerodynamics, servo
mechanisms, and speed control can not 
even be solved algebraically, but their 

differential equations can be written. 
Just as the differential equation of a 
free falling body is "second derivative 
of x with respect to time equals g," 
similar (but more complicated) ex
pressions may be written for problems 
like those mentioned. 

Given a differential equation, and 
given the boundary conditions ( in the 
case of the falling body we would need 
to know the velocity and the location 
at time equal to zero) , we can find 
an algebraic equation for the vari
ables. This is known as "solving" the 
differential equation. The problem is 
that even comparatively simple equa
tions may take many days to solve. 
This is where the analog computer en
ters. It can take the most complicat
ed differential equation and in a mat
ter of minutes or seconds give a graph 
of the solution. 

ELECTRONIC DIFFERENTIAL 
ANALYZERS 

Let us see how this is done. In the 
case of an electronic analog computer, 
vacuum tubes can be arranged to per
form the processes of addition, sub
traction, multiplication, integration, 
and differentiation. In general, inte
grators are more dependable than dif
ferentiators, so if possible, they are 
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preferred. Consider the equation is 
Figure lA. This has been solved for 
the second derivative in Figure lB. 
Figure lC is a block diagram of a 
computer arrangement. We assume 
that we know "dx/ dy" and x". We 
multiply these by the proper constants 
and add them. Referring back to Fig
ure lB we see that this sum is actually 
the second derivative. If we then inte
grate this sum we get "dx/ dy" and if 
we integrate again we get "x". 

Now, remember we only assumed we 
know "dx/ dy" and "x", but we have 
now found them by the various inte
grations. So, we feed these back to the 
input terminals and the assumption is 
removed. We therefore have lifted our -
selves by our boot-straps, because we 
can now tap off the value of "x" and 
record it with an automatic graph ta
ble. 

This is just a simple illustration of 
how a problem can be solved. Much 
more difficult problems may be solv
ed with equal simplicity. Because of 
the flexibility of electrical circuits, dis
continuities and empirical functions 
can be handled also. This same flexi
bility reduces set-up time to minutes. 
Analog computers can solve both dif
ferential and algebraic simultoneous 
equations and high degree equations 
such as cubics, quartics, and higher. 

We have now seen what we can do 
with an analog computer; let us look 
at some applications to engineering 
problems. They are representative of 
the whole family of problems which 
can be solved. 

Problem 1. In the analysis of small 
motions in the pitch plane of aircraft, 
the motion can be represented by four 
simultaneous differential equations. 
They are the equations for the for -
ward motion, the lift, the pitching mo
tion, and the angle of attack. The ac
tual motion of the airplane can be ob
~ained graphically by means of ana
log computer. Problem 2. Problems 
in heat transfer involve differential 
equations. Some ,of these are rather 
complex, yet they yield readily to the 
computer. Problem 3. E1lectrical con
trol systems use servomechanisms op
erated by some device which mea
sures the variation between the actual 
and desired positions. This is a 
closed system containing gain, so 
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there is danger of instability. The an
alysis is complicated by back lash and 
friction of a very non-linear sort. The 
most practical way of finding the re
sponse time and the stability charac
teristics is by means of analog com
puters. Problem 4. As a final example 
consider a complex electrical system 
containing inductances and capaci
tances. If a fault such as a short 
should occur in one branch the effect 
,on other branches can not, in general, 
be easily found. Large numbers of dif
ferential equations can be written, but 
a mathematician could spend weeks 
solving for the conditions in just one 
branch. The computer handles them 
with ease. 

MECHANICAL COMPUTERS 

Of course all computers are not 
electronic. By the use of ingenious 
variable-ratio gear trains a differential 
analyzer can be built up of a complete
ly mechanical nature. The principle 
objection to them is the long setup 
time, but on certain problems they 
can give a considerable increase in ac
curacy over electronic computers. 
Mechanical computers are not com
mon due to their lack of flexibility, 
but they d,o exist, and it is well to 
know what they are. 

SPECIAL PURPOSE COMPUTERS 

There are applications for which a 
computer does not need to be flexible 
as long as it can repeatedly solve the 
same problem with different sets of 

a. 

constants. Examples of this type of ap
plication are guided missiles and auto
matic gun controls. A guided missile 
must receive information which tells 
it where it is with respect to a prede
termined course and compute data 
for returning to this course. A gun 
control receives a set of three-dimen
sional coordinates from a radar unit. 
As these co.ordinates vary with time, 
it computes an equation for the mo
tion of the target and extrapolates for -
ward to predict its location by the time 
the gun adjusts and the projectile trav
els the distance. It must take this in
formation and convert it to angles of 
deflection and elevation and a fuze 
setting, train the gun, and fire. If this 
is not the work of an electronic 
"brain", nothing is. 

The application of analog comput
ers to mechanical systems is a very 
promising field. Guided missiles are 
just the beginning. Automatic power 
plants, self-operating and maintaining 
factories, and automatic aircraft navi
gation are not inconceivable. 

The scope of this tool is wide. As an 
aid to the engineer, research worker, 
and scientist, its value is comparable 
to that of calculus or logarithms. As 
a component in mechanical systems it 
promises the push-button world of 
science fiction. Any engineer who will 
have access to an analog computer 
owes it to himself to learn all he can 
about its potentialities, limitations, 
and operation. It will allow him to 
investigate fields formerly inaccessible 
due to the volume of mathematics in
volved. 

b. + bx 

c. 

R..,,uR .. 
1'0 . ....... , 

Differential equation and block diagram of computer circuit which will yield 
its solution, 
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NUCLEAR PROPULSION 
ENGINEERING 

A DISCUSSION OF THE PROBLEMS EN

COUNTERED IN ADAPTING NUCLEAR POW

ER TO NAVAL VESSELS. 

There are three basic types of re
actors; production reactors, which 
make fissionable material, research re
actors, which are expensive scientific 
tools, and useful power producing re
actors. The development of nuclear 
reactors in this country is specifically 
the responsibility of the Division of 
Reactor Development, the Director of 
which is Dr. L. R. Hafstad. This 
Division is concerned with the de
velopment of all types of reactors. 
Since our interest as engineers lies 
more in the direction of the useful 
power producing units, and since that 
is the field in which we are most fa
miliar, this discussion will be confined 
entirely to power producing reactors. 
Because of the immediate demand of 
the military for reactors to propel 
ships and aircraft without primary 
consideration being given to econom
ics, there are several projects aimed at 
the immediate short term problems ,of 
military vehicle propulsion. Since the 
important future of nuclear energy is 
in the economic generation of power, 
we find great interest in attempting to 
extrapolate from where we are today 
to where we will be when all the eco
nomic elements are considered. A num
ber of electric utilities and engineer
ing firms are cooperating with the 
Atomic Energy Commission in mak
ing studies of the economic applica
tions. 
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Before discussing nuclear power 
plants, there are a few physical con
cepts which should be understood. The 
first .of these is the idea that from the 
power plant standpoint, the nuclear 
reactor just replaces the fire in the 
fire-box of a conventional boiler. 
Therefore, from the thermo-dynamic 
standpoint, a nuclear power plant is 
not materially different than a con
ventional coal or oil fired power plant. 
There are, however, some most sig
nificant differences between nuclear 
power plants and other power plants. 

These problems are caused by the 
physical fact that the heat released as 
a consequence of the process of nu
clear fission in the reactor is intimate
ly and completely coupled with the re
lease of tremendous quantities of pene
trating nuclear rajiations. These ra
diations bring with them problems of 

n l'IIO,ULIIYI 
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Schematic diagram of a steam gen
erating nuclear power plant. 

radiation damage, shielding, and spe
cial limitations on the types of ma
terials which can be used in reactors. 

STANDARDS 

Another factor of problems involv
ed in nuclear engineering is the tre
mendous range in magnitude of the 
quantities with which the engineer is 
constantly dealing. Since most of the 
common units of measurement were 
established before the so-called science 
of nucleonics was heard of, practically 
every unit of measure in nuclear en
gineering is either a micro-something 
or a mega-something. For example, 
instead of measuring radiation inten
sity in terms .of curies, a term derived 
from the radioactivity of one gram 
of radium, we find most of our radia
tion problems measured in terms of 
megacuries, ( a million curies) . On the 
other hand, the unit in which the nu
clear physicist specifies the ability of 
a given material to absorb neutr,ons, 
the so-called cross-section, is an area 
measured in whit the nuclear physicst 
called barns. The unit, equivalent to 
10-" cm' of area, was so called be
cause it was not as big as a barn door. 
Another associated idiosyncrasy of the 
nuclear engineering business is the 
wide use of both the metric and Eng
lish systems of measurement which to 
the average engineer brought up in the 
English system, is a bit baffling at 
first. 

Notwithstanding the above wide 
variation between nuclear engineering 
and the engineering field in general, 
most of the problems which must be 
solved fall well within the province of 
the mechanical engineering pr,ofession. 
All of these are susceptible to solu
tion through experiment and calcula
ation with a relative high degree of 
precision. We find today a design of 
nuclear power plants and their asso
ciated equipment. As might be ex
pected, there are many specialties in 
this field just as there are in the field 
of mechanical engineering in general. 
The various types of engineering prob
lems involved range from shielding 
and its associated cousin of remote 
maintenance through the metallurgical 
problems involved in new and exotic 
materials, and in the production of 
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both new and common material with 
exceptional degrees of purity and ac
curacy. Problems of radiation damage 
by various materials are of constant 
concern, as are heat transfer problems. 
Indeed, it is safe to say that heat 
transfer constitutes the central theme 
about which most reactor designs re
volve. Even a nuclear physicist must 
bow to the requirements of heat trans
fer at times. The electronics and 
servo-mechanisms engineers also have 
plenty to keep them busy, with de
tecting and indicating instruments and 
control systems. The chemical engin
eer has a very important part in solv
ing the intricate problems involved in 
the reprocessing of extremely radioac
tive wastes. If we devote just a little 
time to each of these, we will see 
where the engineering problems ac
tually exist. 

PROBLEM FACTOR 

Considering shielding first, since not 
only is it the principal new feature 
involved resulting from the extreme 
radioactivity to be handled, but also 
in the case of mobile plants, it is a 
particularly difficult problem. For .sta
tionary power plants where there is 
plenty of space, and where size and 
weight are not particularly important, 
we find ordinary materials such as 
concrete, iron and water used for 
shielding, with economic consideration 
usually determining. In mobile react
ors, for both ship and aircraft appli
cation, we find the principal empha
sis being placed on weight and space 
so that materials of more unusual 
nature are being investigated. Some of 
these materials which have the best 
properties as shielding materials do 
not have good structural properties, 
so the techniques of their possib!e 
utilization in reactor shielding struc
tures is a matter of concern to the 
nuclear engineer. Another feature of 
nuclear power plants associated with 
shielding is the high degree of leak 
tightness required of the coolant sys
tems which must contain radioactive 
reactor coolants. A degree of leak 
tightness and reliability that is unusual 
in the case of large systems by ordi
nary engineering standards is required. 
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In the case of most of the reactor cool
ants used, the leakage of a very few 
cubic centimeters will release enough 
radioactivity to the surroundings to 
make the area uninhabitable. An or -
dinary steam power plant is subject 
to copious leakage as compared to 
this standard. 

Valve packing glands, pump shaft 
seals, pipe flanges, and turbine shaft 
seals usually all leak to the extent that 
it is necessary to add makeup of many 
gallons of water per day to the boiler. 
A reactor coolant system must not 
leak one iota. The heat exchangers, 
piping, reactor container and other 
system components which make up 
this necessarily impervious envelope 
to contain the coolant, generally may 
be of a heavy, rugged structure where
in good engineering practice will in-

sure great integrity. However, it is 
necessary to transmit through this 
envelope certain motions, pressures, or 
considerable amounts of energy, and 
the points at which these pass through 
the envelope constitute points of 
weakness. A great amount of effort is 
being applied to achieving the neces
sary soundness and reliability at these 
points. 

MAINTENANCE 

Another problem associated with ra
dioactivity and shielding is that of 
maintenance. In the development of 
shipboard nuclear power plants, we 
are facing some extremely difficult 
problems in insuring that we can do 
something about all parts of the sys
tem in case it becomes necessary. 
Sometimes this involves various in
genious mechanical devices to perform 
remote operations. It always means 
thinking about how you are going to 
repair something when you design it; 
for once it is radioactive, it is pretty 
tough to take it back to the machine 
shop for alterations. 

It was mentioned that tl,1ere are a 
great many new and exotic materials 
which are employed in connection with 

Model of power plant for the first nuclear powered submarine the USS 
Nautilus showing the nuclear reactor with three control rods at extreme right, 
the boiler in the center, and the turbine at the extreme left. 

-Official U. S. Navy Photograph 
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the design of nuclear reactors. The 
need for these comes from the re
quirement that structural materials, 
heat transfer fluids, shielding materi
als, and nuclear fuel and moderating 
materials must have certain nuclear 
properties in addition to the chemical 
and physical properties which they 
normally require. We find a number 
of materials that have been, in the 
past, relatively rare and little known 
from the standpoint of engineering 
properties, now being used in varying 
degrees. Uranium, thorium and plu
tonium are of interest as fuel and fer -
tile materials; beryllium, sodium hy
droxide, water and graphite are of in
terest as moderating materials; water, 
sodium, lithium, lead and gallium are 
considered as heat transfer fluids; and 
zirconium, aluminum, titanium and 
some of the newer c,obalt, nickel, and 
tungsten alloys are utilized for vari
ous mechanical applications. New ma
terials are found at every tum. 

A further aspect of the material 
question is the necessity for a high 
degree of purity in reactor structural 
materials and coolants. Again, be
cause of the high absorption of neu
trons by certain impurities in metal
lic structural materials, or because of 
the corrosive or contaminating quali
ties of impurities in heat transfer 
fluids, new engineering problems are 
encountered in attaining the required 
degree of purity. 

The various materials which are 
used in nuclear reactors are subjected 
to various degrees of damage from the 
radiations to which they undergo op
erationally. The subject of radiation 
damage of solids and fluids is another 
of these halfway fields lying between 
the physicist, the metallurgist, the me
chanical engineer and the chemist. We 
have just begun to scratch the surface 
of these and their inter-relationship 
with each other. 

ENERGY PRODUCTION 

It was pointed out that heat trans
fer _is, in a sense, the heart of the nu
clear reactor problem. We find a num-· 
ber of new heat transfer fluids being 
developed and old ones being used 
under unusual conditions. These prob-
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lems arise from one of the idiosyncra
sies of nuclear reactors when used in 
the production of useful power that 
seems rather paradoxial to most en
gineers. To a first approximation, the 
amount of energy that may be pro
duced thereby, does not depend upon 
the size of the reactor as determined 
by n u c 1 e a r considerations. Any 
amount of power from a few watts up 
to hundreds of thousands of kilowatts 
may be produced from any size reactor 
provided this energy can be removed 
from it. In the smaller reactors, it is 
interesting to note that the limitation 
on the power production is not a nu
clear one, but rather, one that is dic
tated by the mechanical and the ther -
modynamic ability of the engineer to 
remove the desired amount of heat 
from the small volume of the reactor 
required by the nuclear physical con
sideration. 

The application of the heat released 
in the reactor to the production of 
useful power, and as electrical energy, 
or by the rotation of a propeller shaft, 
is in general achieved through con
ventional thermo-dynamic cycles. This 
does not however, mean that this part 
of the system is necessarily identical 
with a similar cycle used for conven
tional chemical cycles. Indeed, the re
verse is almost always true because 
when using conventional fuels, the en- · 
gineer is given a temperature level of 
approximately 3000° F. with which to 
start from the combustion gases. The 
materials with which he makes the 
boiler tube or gas turbine blades can 
be considerably cooler than these com
bustion gases by proper design. In a 
nuclear reactor almost the opposite is 
true; the materials in the core of the 
nuclear reactor proper must be the 
hottest in the entire system, and these 
are the very materials which have the 
most severe requirements already im
posed · on them as regards neutron ab
sorbtion, radiation damage, strength 
and corrosion. Furthermore, at least 
in the case of the mobile power plants, 
w~ere cost factors 'are not usually con
trolling, one of the really big incen
tives to go to a higher temperature, 

and therefore a more efficient power 

plant is lacking. The weight of the 

nuclear fuel itself is an almost incon

sequential part of the total weight of 

a neuclear power plant, so that im
provement in efficiency does not mean 
that the ship or plane can have in
creased cruising range as it does in 
the case of conventional fuels. These 
two factors <!odd up to the fact that 
"conventional" power plant ends of a 
nuclear power plant usually operate 
at the lowest temperature that it is 
possible to achieve in functioning. 

INSTRUMENTATION 

Many of the instruments and con
trol servo-mechanisms used in a nu
clear power plant are similar to those 
used in ordinary power plants; how
ever, the aspects of leak tightness, re
liability, and inaccessibility for main
tenance give rise for more exacting 
requirements in the case of these in
struments and power control devices. 
Instruments which detect radiation, 
pressure, temperature, fluid flow and 
liquid level must all operate in the 
presence of a very great radioactivity, 
and at high temperatures, reliably and 
often without maintenance or adjust
ment. Furthermore, the range which 
must be covered between the variable 
to be measured and the power to be 
applied to a control mechanism neces
sitates a power amplification greater 
than those ordinarily met in engineer
ing practice. 

After the fuel has been removed • 
from the reactor, usually only part of 
it has been consumed, and it is neces
sary that the fuel elements be chem
ically and metallurgically processed to 
salvage the unconsumed fuel and the 
prepare it for reuse in the reactor. Af
ter this, the radioactive fission prod
ucts must be disposed of. In the pres
ent state of development of nuclear 
r~actors, the rate of generating fission 
products having very long-lived radio
activity is such that the products may 
simply be stored in isolated areas. 
However, if the time comes when there 
is widespread use of nuclear power, 
the disposal of these fission products 
will be a very real and serious prob
lem. 

· CONCLUSION 

There are good solutions on hand 
for soine of the problems encountered 

( Continued on Pate 32) 
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Well, Christmas has come and gone 
and Ole Sam still hasn't finished those 
lab reports he was going to be sure 
and do over the Thanksgiving holi
days. 

Christmas-that's the time that the 
February graduates begin getting the 
willies and the Freshmen decide that 
those two years between September 
and January weren't so bad after all. 

The EE's took their inspection trip 
during the past month and great fun 
was had by all. All can be accounted 

· for except for the guy that disappear
ed at midnight Monday and wasn't 
seen until 1: 15 the next afternoon. Ole 
Sam won't mention any names as he 
wants the lad to be able to walk for -
ward to receive his sheep skin in June, 
and his wife might make this diffi
tult were she to hear of his capers. 

JANUARY. 1953 
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Profs. Tudor and Dixon went along. 
They turned down a challenge by 
Rathke and Reichert to a beer drink
ing contest (chug-a-lug) on the 
grounds that they didn't want to 
shake the boy's self confidence. 

Speaking of the wayward lad on the 
inspection trip, he showed up at an 
electrical machinery manufacturing 
plant. His head was splitting and each 
time the drop-hammer banged, he had 
to pick up his eye balls off the floor. 
The boys took up a collection and 
bought him an ice bag which was pre
sented to him at a ceremony in the of
fice of the factory. It was meant as 
a joke of course, but as it turned out, 
it was money well spent. 

Charlie Barnard and Bob Crabtree, 
roommates, discovered that someone, 
unknown, had been messing up some 
of their domain. Believing they had 
the culprit tabbed, they caught him in 
the bathtub and poured India ink in
to his water. When things had quieted 
down they decided the poor boy was 
innocent after all. 

They changed the lock on the Sham
rock office the other day. Seems there 
were too many keys floating around 
that fitted the old lock. They gave the 
editor only seven keys to the new one. 
Bob Sanford said that it was sort of 
a "Seven Keys to Baldpate" deal. 

The boys in calculus are saying that 
nothing can be worse than this. Ah, 
such is the optimism of youth. 

(Continued on Page 34) 
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AIRCRAFT 
JETS 
PRINCIPLES OF OPERATION 

AND DESIGN PROBLEMS 

B.y L. E. GOODMAN, M .E. '53 

As turbojet powered airplanes be
come a more and more familiar sight 
in our skies an increasingly large num
ber of people are wondering just what 
makes them go. In answer to that 
question let it first be stated that the 
basic principal of turbojet is merely 
an application of Newton's third law 
of motion, "for every action there is 
an equal and opposite reaction." 

Every physical movement a person 
makes in the process ,of his daily _liv
ing utilizes this law of motion although 
most people seldom stop to realize it, 
and. many are completely ignorant of 
the fact that such a law exists. While 
walking up a flight of stairs your foot 
exerts a force on the stairs which is 
exactly equal to the pull of gravity on 
your body plus the force necessary to 
give you momentum in the upward di
rection. In this example, movement is 
obtained in one direction by direct
ing a force in the opposite directi.on 
against a relatively immovable mass, 
and it can hardly be applied to jet pro
pulsion. Newton's third law applies 
equally well, however, in the case of 
a force being directed against an easily 
moveable mass. 

ANALOGY 

the water or by extending his hand to 
move more water at the same velocity. 

To more easily explain the phenom
enon of gaining forward motion by 
increasing the rearward velocity of a 
fluid such as air or water we may 
state that in any interval of time the 
summation of the time rate of change 
of momentum of a definite volume of 
the fluid is numerically equal to and 
opposite in direction to the force neces
sary to supply that change of momen
tum. In other words, the thrust de
veloped by the swimmer's arms, the 
propeller of a plane or ship, or the 

Compressor Rotor 
Compressor Vane Assy. 

No. 1 Bearing support 

turbojet engine is equal to the change 
in momentum they impart to the fluid 
through which they are moving. Be
cause momentum· is a function of both 
mass and velocity the thrust may be 
increased by either increasing the vel
ocity of the fluid moved, by increas
ing the volume moved, or by a com
bination of both. 

The thrust of the propeller driven 
craft can be increased either by in
creasing the size ,of the propeller or 
the RPM that the propeller turns, and 
the swimmer can increase his thrust 
by increasing the strokes he takes per 
minute or the amount of water he 
moves with each stroke. The turbojet 
engine can increase its thrust by in
creasing the volume of_ air handled or 
by giving the air an added increase 
in velocity or a combination of both. 

A cutaway view of a typical turbo
jet engine is illustrated in Fig. 1. The 
air enters at the air scoop on the front 
end (lower left hand comer of pic
ture) and passes through the oil cooler 
directly into the air compressor. The 
compressor, a rotary vane type, com
presses the air from three to fifteen 
times the inlet pressure depending on 
the design compression ratio- of the en
gine. From the compressor the air 
moves into the difuser and from the 
difuser into the combustion chamber 
where a portion is mixed with the fuel 

J 34 TUJIIIIO•JET ENGINE 
A man swimming propels himself 

along by forcing a relative small mass 
of water in the opposite direction. He 
gives it a rather high velocity, how
ever, and he can increase his speed by 
either imparting a higher velocity to 

Cut-away 'View showing the component part of a JS4 turbojet engine. 
-Westi,nghouse 
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and burned while the remainder is 
used to cool the combustion gasses. 
From the combustion chamber the 
mixture moves directly through the 
turbine and into the exhaust nozzle 
where its velocity is increased greatly. 
Some engines have an after burner 
located between the turbine and the 
exhaust nozzle. This is done to give 
the air an even higher velocity as it 
leaves the exhaust nozzle and yet does 
not increase the turbine operating tem
perature appreciably. 

DESIGN PROBLEMS 
It might be interesting to note here 

that present turbojet designs are at
tempting to increase the thrust by in
creasing the size of the intake scoop 
so it will handle a large volume of air. 
This being done mainly for two rea
sons. First, since it is designed to in
crease the velocity of the exhaust gas
ses, the compression ration and sub
sequently the op2rating temperatures 
must be increased, and present designs 
are now operating at temperatures 
which are about the maximum that 
known materials suitable for turbine 
construction can stand. The tempera
ture of the gasses passing the turbine 
in most current designs is somewhere 
in the neighborhood of 2000 degrees 
Rankene, see Fig. 2. Second, for a 
given flight speed the wake efficiency 
increases with increased mass and de
creases with increased jet velocities. 
The wake efficiency is that percentage 
of jet power which is converted into 
useful thrust power. 

The turbine and compressor are con
nected directly by the turbine shaft. 
The turbines only function is to drive 
the compressor and the engine acces
sories, and is designed to take as little 
of the energy from the gasses as is ab
solutely necessary to p2rform that 
function. This design feature differs 
from the turbopropeller type engine 
which has a turbine designed to con
vert practically all the energy of the 
gasses into useful shaft work. 

In Fig. 2 the pressure, velocity and 
temperature of the air as it passes 
through the various stages of the en
gine is plotted graphically. The pres
sure is at about atmospheric pressure 
at the intake and is gradually in
creased as it passes through the com
pressor. The amount of the increase 
varies to some extent in various de-
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' The ~asic compo_nents of a turbojet engine, and the temperature, pressure, 
and velocity of the air as it flows through the engine. 

signs, and the ratio of pressure at the 
compressor exhaust to the pressure at 
the compressor intake is termed the 
compression ratio. The pressure re
mains nearly constant in the combus
tion chamber, and drops rapidly in the 
turbine. It continues falling until it 
is at atmospheric pressure again as it 
emerges from the exhaust nozzle. 

The velocity of the air remains fair
ly constant as it passes through the 
engine until it leaves the combustion 
chamber where it starts to increase. 
The exhaust nozzle is designed to in
crease it markedly until as it emerges 
out the end it has a velocity in the 
neighborhood of 2000 feet per second. 

The temperature of the air starts 
to rise as soon as it enters the engine. 
The location of the oil cooler in the 
intake scoop raises the temperature 
slightly and the compressor continues 
to increase it. In the combustion 
chamber the temperature rises swiftly 
until as it emerges it is in the range 
of 1500 degrees fahrenheit. It drops 
slightly as it passes through the tur -
bine but is still at about 1200 degrees 
when it leaves the exhaust nozzle. If 
an after burner is ure1 tr..e tempera
ture leaving the nozzle is about equal 
to that in the turbine. 

The efficiency of the exhaust nozzle 
for any set nozzle shape and size is 
dependent among other things upon 

the difference in pressure at both ends 
of the nozzle. This feature makes it 
necessary to change the shape and 
size of the nozzle while in flight if 
maximum nozzle efficiency is to be ob
tained at all altitudes, but to date no 
effective means has been devised to 
accomplish this and at present the noz
zle is designed to operate most effi
ciently at the service speed and alti
tude of the plane in which it is in
stalled. 

Propeller type aircraft give a rela
tively moderate velocity increase to a 
great amount of air while the jet en
gine gives a great increase in velocity 
to a relatively small amount of air. 
Modem large jet engines may be ex
pected to increase the velocity of one 
to four hundred tons of air per hour 

( Continued on Page 32) 

-W estmghouse 

Chance Vought F7U "Cutlass", 
powered by twin JS4 engines equip
ped with after burners. 
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This 195-kv self-supporting lightning arrestor utilizes a spiral ar
rangement of the arrestor units that eliminates the need for structural 
supports. Only half as tall as its 20-foot predecessor, the arrestor de
sign reduces both space requirement ana cost. 

Left. This massive 21 ton "bull" gear 
which will drive the propellor of an ocean 
liner has teeth which are machined ac
curately to within three ten-thousandths of 
an inch. 

llWIB -- PIK 

SINGLE SHOTS OF ITEMS 
OF ENGINEERit:1; INTEREST 

Photos Cou, tesy Westinghouse 

Joseph Zavada is shown checking the liameter of a propellor shaft bear
ing which is made of Micarta. Grooves •ut lengthwise allow sea water to 
enter and act as lubricant. Salt water, wiich corrodes metal bearings, only 
makes the Micarta smoother. 
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Above. Photo electric edge regulator and control of two trimmer motors 
makes it possible to run this coil of sheet steel through the trimmer at 3000 feet 
per minute with the edge variation held to 1/32 inch. 

Below. Electric stairways in this Atlanta department store were installed 
primarily to solve store traffic problems, but by clever use of glass side panels 
they have been made into interesting and educational displays as well. 
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William Rollins, '02, cuts cake at 
reception and serves first piece to 
Forrest S. Lyman, '00. 

By Richard Barnes, '53 and 

Don Edwards, '53 

Missouri Alpha Chapter of Tau Be
ta Pi celebrated its Golden Anniver
sary December 6, 1952 at the chap
ter's regular fall initiation. The chap
ter was chartered on November 15, 
1902. 

Not too much is known about the 
beginnings of the chapter because of 
the loss of many records. The original 
charter was found, however, listing the 
charter members, the installing deputy, 
and the date of chartering. An interest
ing discrepancy was noted between the 
dates listed on the charter and that 
listed in the information booklet and · 
national records. The date given on 
the charter was May 31, 1902 and the 
one in national records was November 
15, 1902. The charter was probably 
issued after the school year was .over 
and actual installation had to be post
poned until the following November. 

E~even members were initiated into 
the chapter at the installation. Of 
the~e eleven men, three are known to 
be living: Mr. Milo Brinkley, Mr. 
Walter Rautenstrauch, and Mr. Wil
liam Rollins. Mr. Rollins, a resident 
of Kansas City and active engineer, 
attended the celebration and took an 
active part. Another oldtimer, Forest 
S. Lyman of Olathe, Kansas, attend
ed and took an active part in the cele
bration. Mr. Lyman graduated in 
1900, before the chapter was estab
lished and was initiated at some later 
date. 

22 

TAU BETA P 

GOLDE~ 

MISSOURI ALPHA CHAPTER OF TAU BETA PI 

OBSERVES FIFTIETH YEAR AT M. U. 

Mr. B. C. W aldenmaier, then sec
retary of the association, was listed as 
the installing deputy. It is not known 
whether he was actually present at 
the installation. 

The celebration began early in the 
afternoon with a reception for alumni 
and guests. Refreshments . included a 
large birthday cake. The first piece 
of cake was cut by Mr. Rollins and 
served to Mr. Lyman. Particular in
terest was shown in the original char -

ter and the college annual showing the 
original charter members. Also present 
at the reception were faculty mem
bers, active chapter members, and 
pledges. 

At 4 :30 P.M. the formal initiation 
was held in the South Lounge of Read 
Hall. A pledge class of 11 men was 
initiated. Robert Nagel, R. C. "Red" 
Matthews, and Leonard Cohn repre
senting the national association took 

( Continued on Page 36) 

Eleven men who were initiated at the formal ceremony are from left 
to right: Back row; Darrel E. Kirkendall, Rex Whitton, Jr., Robert Crabtree, , 
Donald Meyer, Robert Veltrop, Michael Stratton. Front row; James E. 
Healy, Wayne House, Jr., Michael N. Chiarottino, Charles C. Burks, and John 
P. Reid. 
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ELEBRATES 

JUBILEE 

ATOMIC AGE AND THE ENGINEER-A 

BRIEF DIGEST OF THE SPEECH MADE BY 

STANLEY STOKES. 

Man has always endeavored to im
prove his standard of living and re
duce the amount of physical work. 
He has made great accomplishment in 
the present era, which is sometimes 
referred to as "The Machine Age". 
With the advent of atomic energy, and 
with the increasing complexity of our 
industrial organizati.on, we may be 
entering a new era which may be 
called "The Atomic Age." 

This era will be notable for carry
ing on huge projects which require 
large, complex organizations. These 
demand increased educational require
ments and additional training for 
those who are to direct their activities. 
( At this point a brief description of 
the huge magnitude and complex na
ture of the operations now being car
ried on under the direction of the 
Atomic Energy Commission was given 
to illustrate the types of business to be 
reckoned with in this new era. These 

are not limited to atomic matters, 
but refer to all "big business". Includ
ed with this was a brief discussion of 
the possibilities of economic atomic 
power, with the conclusion that it was 
surely coming, but not immediately.) 

OPPORTUNITIES 

The requirement for highly trained 
executives in this field of big business 
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provides an oppprtunity for the en
gineer who is able to meet the quali
fications, because an engineering train
ing is an excellent background for 
such positions. The question was then 
discussed as to how such a versatile 
education and training could be ob
tained, with the conclusion being 
reached that it will require the joint 
efforts of: 

1. Industry 
2. Professional Engineers and En

gineering Societies 
3. The college 
4. The individual-to take advan

tage of his opportunities. 

INDUSTRY 

Under industry, the program recent
ly inaugurated by the National Asso
ciation of Manufacturers was mention
ed, including the following items: 

1. Industry can provide, without 
cost, worthwhile classroom material 
and visual aids which give factual in
formation in simple language, and 
also can cooperate by: 

2. Setting up additional fellowships 
and grants for research and scholar -
ships for undergraduate and graduate 
students. 

3. Setting up more tuition remission 
plans for workers who wish to pur
sue vocational, technical or general 

. Stanley Stokes, vice-president of 
the Union Electric Co., St. Louis, ad
dresses Tau Beta Pi members at ban
quet. 

studies in regular classes or through 
correspondence schools. 

4. Participating in apprentice ,train- . 
ing programs. 

s.-Participating in work-study train
ing programs on both secondary and 
college levels. · 

6. Giving intelligent assistance when 
plant tours are desired by students or 
teachers. 

7. Furnishing speakers for meetings 
of both students and teachers in all 
levels of education. 

As an example of what industry is 
doing, the training program of Union 
Electric Company of Missouri was de
scribed. 

PROFESSIONAL SOCIETIES 

Professional Engineering Societies 
are able to render valuable assistance 
in helping the engineer to obtain prop
er recognition. 

COLLEGES 

The colleges have available gradu
ate work in which a certain percent
age of the students should engage. Sug
gestions at the proper time to certain 
of these students, together with means 
to permit them to take advantage of 
these opportunities would be most 
helpful. Business and alumni may well 
increase their assistance by suitable 
scholarships and by part time em
ployment. 

INDIVIDUALS 

Finally, the individual must have 
the desire and the will to make the 
extra effort required Jo take advantage 

( Continued on Page 36) 
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MIZZOU 

By DON MORGAN 

A NOTE TO REMEMBER: THE 
50TH ST. PAT'S CELEBRATION 
IS MARCH 15-21. Be here for one 
hellava good time! 

One of the highlights of the past 
month's alumni activities was the 1952 
Missouri Engineers' Reunion in New 
York City. It was held on December 
4th with forty-three Missouri Engin
eers from New York and vicinity in at
tendance. 

The high point of the event was an 
address by Professor Arthur M. Green, 
Jr., Dean Emeritus of Engineering at 
Princeton University. Professor Green 
was Junior Dean at Missouri in 1903 
when the St. Pat's Celebration was 
begun. He told of that affair and gave 
many interesting details of the affair. 
Additional details were revealed in the 
comments by John Brundige '03 and 
Milo Brinkley '03. The program was 
concluded with the presentation of an 
800 foot film entitled " '52 at Old Miz
zou." The film showed the details of 
the 1952 St. Pat's Celebration and 
several other events of the year. 

Here's a note on one of our Chem 
E111gine graduates. After graduation 
in '50 with a B.S., Warren S. "Scott" 
Peret continued his education at the 
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MEMOS 
University of Washington where he 
received his M.S. in . Chemical En
gineering. He is now married and 
working with the Standard Oil Com
pany's Development Laboratories at 
Linden, New Jersey. 

An unusual and interesting invita
tion for you grads living in the East 
comes from Marion Mourning, B.S. 
in Ch. E. '51, and George F. Timson 
B.S. in Ch. E . '50. They are interested 
in getting a group together at their 
place some weekend. It seems that the 
two of them have leased a hotel in 
Pottersville, New Jersey-containing 
18 rooms. Anyone in that area who 
knows either of them can make con
tact by writing Box 63, Pottersville, 
New Jersey. Oh yes, for you athletes, 
a ski run is located only 3 miles from 
town. Mr. Mourning was in Columbia 
for the Christmas holidays. He visited 
his parents who reside in Columbia. 
While here he interviewed graduating 

seniors for the M. W. Kellogg Com
pany. Both he and Mr. Timson are 
working for the Kellogg Company in 
New York City. 

The only way we can get news for 
this column is for you, our alumni, 
to send it to us. It's your column and 
whether or not it continues to appear 
in this magazine is up to you. Each 
month ye ole editor pulls out a few 
more of his all-too-scarce hairs when 
we tell him that we can't meet the 
deadline because we lack news for the 
column. To say the least, it is a very 
depressing situation. Why not let your 
former classmates and friends hear 
fr,om you through this column? Drop a 
card or letter to "Missouri Sham
rock," Rm. 233, Engineering Building, 
University of Missouri, Columbia, 
Missouri. If it contains nothing more 
than your name and address we will 
be happy. We leave the fate of "Miz
zou Memos" in your hands. 
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MEET YOURSELF-
1O YEARS FROM NOW 
Ever wonder what you'll be like when the class of '53 holds its 10th 
reunion? If you started to work for one of the Bell System telephone 
companies after graduation, we can give you a pretty good idea. 

POSITION IN THE WORLD: On the way up! A Development Engineer 
with the Bell Laboratories. Perhaps exploring the application of funda
mental new electronic inventions to telephone communications. A 
Transmission Engineer, helping to provide the telephone needs of an 
entire state. A Supervisor in the Traffic Department, responsible for the 
speed and quality of local and long distance service in several cities and 
for the personnel relations of a large number of employees. In the tele
phone company, jobs such as these are held by relatively young men 
and women. 

FUTURE: Unlimited! The Bell System continually progresses and expands 
and its personnel grows with it. In the past 25 years, the number of 
telephones has almost tripled. In the past 5 years, telephone companies 
have introduced such things as network television transmission, radio
telephone service and dialing of Long Distance calls. And the best is 
yet to come. 

FRAME OF MIND: Confident and proud! You'll be satisfied because you 
have a rewarding job ... not only in pay and security ... but in service. 
You'll be proud of your share in helping provide and develop a telephone 
service vital to the country's social and economic life. 

Like the picture? For further information see your Placement 
Officer. He will be glad to give you details regarding the opportunities 
for employment in the Bell System. 

@ BELL TELEPHONE SYSTEM 
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HIGH SCHOOL 
PREPARATION 

A BULLETIN ISSUED BY THE NATIONAL ELEC

TRICAL MANUFACTURERS ASSOCIATION AD

VOCATING A STUDY AND CHANGE IN HIGH 

SCHOOL CURRICULUM FOR ENGINEERING PREP

ARATION. 

It has been reported by several of 
our technical colleges that possibly 
half of those students who enroll for 
engineering following their graduation 
from the secondary schools are defi
cient in mathematics and science. Ba
sically, there have been no changes in 
college entrance requirements for many 
years and the logical conclusion can 
only be that a careful study of high 
school preparation is in order. 

We are told by the United States 
Office of Eiducation that only 20% of 
all high school students are taking 
mathematics; that 12% enroll for 
chemistry; and 5% enroll for physics. 
It w.ould appear that in our present 
modem day living, when our factories, 
our homes, and our farms are so high
ly mechanized, studies in mathematics 
and the sciences should be a "must" 
for all high school students. Certainly, 
a trend away from such subjects can
not lead us to accomplish the basic 
aims of education. Scho,ol should, re
gardless of subject matter, teach our 
youth to work and to think in terms of 
the scientific era in which they will 
live their adult lives. 

There is a tendency on the part of 
the schools to discourage homework, 
and it is clear that a large part .of 
the early failures in college are due to 
the fact that students do not know 
how to study. 

Today's curriculum seems to de-
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velop the theory that sound founda
tion can be formed without serious ef
fort. W .ork habits are formed early 
and, therefore, good study habits 
should be encouraged during both pri
mary and secondary school days. 

Undoubtedly some students will 
have more difficulties in learning than 
others. Levels of intelligence, desire to 
learn and willingness to work all have 
a strong bearing on the strength of 
foundation, but under today's plan too 
little attention 'is paid to individual 
ability. In consequence, the attempt 
to channel all high school youth 
through common curriculum can ac
complish but one end-the stiffling of 
the outstanding students. It has been 
stated that we, as a nation, spend mil
lions on the average and below av
erage students, but not one cent on 
the brilliant and outstanding students. 

There is much evidence that the bril
liant students, if not properly chal
lenged, may develop personality de
fects, if not character defects; and if 
they are not kept busy it is easy for 
them to get into mischief. Therefore, 
it w,ould seem that a grouping of our 
children must be accomplished and 
each individual placed where he can 
develop to the best of his ability. 

Guidance, too often, is limited to the 
senior high school students. If our stu
dents are to follow engineering or 
science as a career, it is necessary that 

they arrive at such a decision early 
enough so that they can plan to take 
the prerequisite mathematics, physics, 
chemistry and other courses in an or
derly pattern. Guidance could well be 
started, if not concentrated, in junior 
rather than senior high school. 

Considerable activity is being de
voted to the study of high school prep
aration. The American Society for En
gineering Education in its Sections is 
devoting much time to conferences 
with secondary school people. The 
Edison Foundation is arranging a 
third convocation with secondary 
school people. The American Ordi
nance Association has started a broad 
program to interest their various Posts 
in arranging panel discussions. The 
Engineering Manpower Commission 
is active, and so are many others. 

It appears that the most logical way 
to interest our school people in a re
appraisal of the high school program 
is to develop a "grass roots" approach. 
Interested people in N.E.M.A. could 
well develop discussions in local com
munities through Parent-Teachers As
sociation groups and other school or
ganizations. It is important to bring 
to the attention of the public the fact 
that our youths, who will soon take 
over the operation of our free enter -
prise system, are coming to maturity 
with a weak foundation, and it is im
perative that constructive steps be 
taken to strengthen this foundation. 

THE MISSOURI SHAMROCK 



Men, ,,, chemistry, and coal! 
Science has found a new way to get valuable chemicals from coal 

Science has at last found a practical way to convert coal into 
the host of valuable chemicals that nature locked into it. 

The people of Union Carbide have developed a way to 
bring coal and hydrogen gas together under carefully con• 
trolled heat and pressure. In minutes, this revolutionary 
process-called coal hydrogenation-converts the coal into 
a mixture of gases and liquids that are rich in useful 
chemicals. 

A WEALTH OF RAW MATERIALS-Among them are hith• 
erto scarce, and even completely new, chemicals. Some are 
raw materials for plastics and synthetic rubber, or are vital 
to medicine and vitamins. Some are valuable in rocket pro• 
pulsion. Others are necessary in insecticides, surface coat
ings, and many other important uses. 

A NEW SOURCE OF SUPPLY- Today, Union Carbide's 
coal-hydrogenation process promises steady and vastly in
creased production of chemicals for these needed materials. 

What's more, it will provide a host of chemicals that may 
become the basis of many new products. 

A UCC ACHIEVEMENT - With the first coal-to-chemicals 
plant of its kind in operation, the people of Union Carbide 
are now well on the way to making abundant coal a source 
of chemicals important to us all. 

STUDENTS and STUDENT ADVISERS 
Learn rnore about the rnany fi.elds in which Union 
Carbide offers carec1· opportimities. Writ e for the 
free illustrated booklet "Prodi,cts and Processes" 
which d esc,·ibes the various activities of UCC in the 
fi elds of A1.1.ovs, CARBONS, CHEMICALS, GASES, and 
PLASTICS. A sk for booklet A-1. 

UNION CARBIDE 
AN.D CARBON CORPORATION 
30 EAST 42ND STREET 00 NEW YORK 17, N. Y. 

------ UCC's Trade-marked Products of Alloys, Carbons, Chemicals, Gases, and Plastics include-----
SYNTHETIC ORGANIC CHEMICALS • BAKELITE, KRENE, and VINYLITE Plastics • LINDE Oxygen • DYNEL TEXTILE FIBERS 

ELECTROMET Alloys and Metals • HAYNES STELLITE Alloys • PREST-O-LITE Acetylene • PYROFAX Gas 
EVEREADY Flashlights and Batteries • NATIONAL Carbons • ACHESON Electrodes • PRESTONE and TREK Anti-Freezes 

JANUARY, 1953 27 



NEWSTUFF. • • 

$500,000.00 PER DECIBEL 

A "point of no return" for echoes 
has been built into this new sound 
laboratory. More precisely called an 
anechoic chamber, the room will en
able research engineers to study noise 
-its source, causes, and measure
ments. 

The elimination or reduction of 
noise in the present lines of equip
ment is valued at close to half a mil
lion dollars every year for each deci
bel of sound diminution. 

The laboratory is located in a sub
urban area of Pittsburg, Pa., where 
the surrounding noise level is quite 
low. Inside the main building and sur
rounded by masonry walls 12 inches 
thick, a 19 by 10 ft room has had its 
walls, roof, and floor completely cov
ered with insulating material shaped 
in the form of wedges. These wedges 
are the very heart of the anechoic 
chamber for it is their shape, composi
tion, size and number that determine 
the efficiency of the room. Fabricated 
from glass wool, each wedge is 8 by 
24 inches at its base and 34 inches 
long. Wire mesh with ½ inch open
ings encases each wedge to facilitate 
installation and protect the easily 
damaged filler. 
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A spring supported wire net is 
stretched from all four side walls sev
eral feet above the wedges which cov
er the floor of the chamber. This work
ing platform will support equipment 
to be tested. Overhead, necessary 
types of service line are available to 
operate the various test pieces. Since 
only the noise source plus a micro
phone pickup will be inside the room 
during test runs, all gauges and re
cording devices are located on control 
panels in an adjoining room. 

In a so-called "free sound field," 
such as would exist at an altitude of 
50 ,or 100 miles, sound waves would 
emanate from a source in all direc
tions and their intensity would de
crease as the inverse square of the 
distance from the source. This would 
preclude the presence of any kind or 
magnitude of background noise. Since 
there would be no surrounding walls 
or obstacles in this "free field," no re
flections of sound would occur- hence 
no echoes. These are the physical fac
tors that have been endeavored for 
in the anechoic chamber. 

The quiet site location of the lab 
and the type of wall construction have 
produced a very depressed ambient 
sound level. The design of the wedges 

themselves absorbs and prevents re
flection of sound waves. A sound lev
el within the room of from 10 to 15 
decibels is anticipated. In comparison, 
a residential neighborhood at night 
has a noise level of from 25 to 30 
decibels. 

One of. the problems to be studied 
will be that of determining a standard 
method of measuring noise. Although 
certain limits of sound emanation for 
each type of electrical equipment are 
specified by the National Electrical 
Manufacturers Association, the meth
od of measuring noise throughout in
dustry varies widely. This has led to 
confusion and in some cases rather 
large unnecessary expenditures. 

Other investigations will lead to 
sound reduction in many types of 
equipment including ballasts in fluor
escent lighting fixtures, transformers, 
refrigerators, vacuum cleaners, air 
conditioning units, speakers for home 
radios, and jet engine test cells. 

PLASTICS IN THE 

S.S. UNITED STATES 

A fireproof, decorative Micarta 
plastic was perfected to satisfy the 
luxurious yet safe requirements for 
the interior furnishings of the super
liner S. S. United States. The most 
exacting of decorators' needs can be 
m~t with this new material since it can 
be made in a wide variety of colors 
and wood-grain or textile finishes. 

The new material is formed in a 
single process by sandwiching a 1/ 16-
inch aluminum sheet between layers of 
melamine plastic. Since aluminum 
and melamine plastic expand at dif
ferent rates for a given variation in 
temperature, a production method for 

(Continued on Page 38) 
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Using an electron tube developed by RCA, automotive engineers have 
perfected an instrument which automatically controls automobile headlights. 

Out of the stars - a cure for headlight glare ! 

When RCA scientists developed an 
electron tube so sensitive that it could 
respond to flickering starlight, astron
omers promptly put it to work in their 
studies of the Universe. 

Called a multiplier phototube, RCA's 
invention now "takes to the road" in an 
instrument which will add to your safety 
when driving at night. The multiplier 
phototube is now being used in an auto
matic control for automobile headlights. 

Here's how it works. RCA's tube, in a new 
system, sits behind your windshield where 
it can "see" approaching headlights. A car 
comes, and the multiplier phototube acti-

vates a system which shifts your -headlights 
to low beam-returns them to high when the 
other car has passed. It's simple. It's com
pletely automatic. And what's most impor
tant, it lets you keep your undivided atten
tion where it belongs ... on driving your car. 

Development of the multiplier phototube 
is another example of how RCA research 
benefits you. RCA research assures you finer 
performance from any product or service of 
RCA and RCA Victor. 

• • • 
See the latest in radio, television, and electronics at 
RCA Exhibition Hall, 36 West 49th Street, N. Y. 
Admission is free. Radio Corporation of America, 
RCA Building, Radio City, New York 20, N. Y. 

CONTINUE YOUR EDUCATION 
WITH PAY-AT RCA 

Graduate Electrical Engineers: RCA 
Victor-one of the world's foremost manu
facturers of radio and electronic products 
-offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad
vancement. Here are only five of the many 
projects which offer unusual promise: 
• Development and design of radio re
ceivers ( including broadcast, short-wave 
and FM circuits, television, and phono
graph combinations). 
• Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 
• Design of component parts such as 
coils, loudspeakers, capacitors. 
• Development and design of new re
cording and producing methods. 
• Design of receiving, power, cathode 
ray, gas and photo tubes. 
Write today to College Relations Divi
sion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 
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BULLARNEY 

The father with his shotgun tucked 
in the crook ,of 0his arm, opened the 
door to the doctor's office. "Are you 
the doctor?" he asked. 

"Yes, what can I do for you?" 
"It's not me." The door opened wider 
to reveal a young man. "It's my son
in-law, Doc. I bad to shoot him and I 
want you to fix him up." 

When the doctor had removed all 
the buckshot he turned to the farmer 
and scolded him. "You ought to be 
ashamed of yourself, Abner, sho.oting 
your own son-in-law." 

"Well," replied the farmer, "he 
wasn't my son-in-law when I shot 
him." 

Kissing a girl is like opening a jar 
of olives- the first comes hard and 
it's a cinch to get the rest. 

An experienced husband is one who 
remembers his wife's birthday, but 
forgets which one it 1s. 

On his first solo run, the engineer 
brought the train to a screaming halt 
just short of a tunnel. 

The brakeman noted his trembling 
hands, and queried, "What's the 
trouble, Mac? Is there something 
wrong with that tunnel?" 

"I may be new at this," replied the 
engineer, "but any fool can see that 
this big train could never get through 
that tiny hole at the other end of this 
tunnel! " 

Boss: "How come you're only car
rying 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." 

30 

By FRENCH 

It was Joe College's first day on 
the farm during summer vacation. At 
4 :30 his Uncle Zeke rudely aroused 
him from slumber. 

"What's the matter?" asked Joe. 
"Time to go to work." 
"Doin what? 
"Reaping." 
"Reaping what?" 
"Oats." 
"Are they wild?" 
"Of course not." 
"Well, if they aren't wild, what's 

the use of sneaking up on them in 
the dark?" 

He: "What kind of lipstick is that?" 
She : "Kissproof.' 
He: "Well, rub it off we got work 

to do." 

"I came to ask your daughter's 
hand in marriage," the young man 
stammered. 

"How much do you make a week?" 
the girl's father demanded. 

"Twenty-one fifty.'' 
"Great Scott, the father gasped. 

That wouldn't keep my daughter in 
handkerchiefs." 

"Gee whiz,' replied the suitor, "if 
she's got a nose like that, just skip it." 

The most believable golf story .of 
the year appeared on the sports page 
of a Florida newspaper recently. It 
read : "At this point the gallery de
serted the defending champion to 
watch Miss Blank, whose shorts were 
dropping on the green with astonishing 
regularity.'' 

A gentleman called a spade a spade 
until he tripped over one in the dark. 

A Boston spinster was shocked at 
the language used by workmen repair -
ing telephone wires near her home, so 
she wrote to the Telephone Company. 
The manager immediately asked the 
foreman on the job to make a report 
and here's what the foreman said: 

"Me and Spike Williams were on 
this job. I was up the pole and acci
dentally let the hot lead fall on Spike 
-and it went down his neck. Then 
Spike looked up at me and said: 'Real
ly, Harry, you must be more _careful.'" 

Girl: "All my life I have been sav
ing my kisses for a man like you." 

Man: "Prepare to lose the savings 
of a lifetime." 

A lecturer who was speaking on the 
drink question: "Now, suppose I had 
a pail of water and a pail of beer on 
this platform, and then brought on a 
donkey; which of the two would he 
take?" 

"He'd take the water,'' came a voice 
from the gallery. 

"And why should he take the wa
ter?" asked the lecturer. 

"Because he's an ass." came the re
ply. 

Sue : "I hate to see a boy kiss a 
girl on their first date." 

Ed: "Close your eyes." 

Fred: "You're one in a million, dar
ling." 

Audree: "So are your chances." 

She: "You remind me of the 
ocean." 

He: "Wild, romantic, and restless?" 
She: "No, you make me sick." 
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You'll find classmates-and a future-at Boeing! 

Men from more than 120 top engineer
ing schools are building rewarding 
careers at Boeing. So chances are, 
you'd be working with some of your 
classmates here. And in addition you'd 
be a member of an Engineering 
Division renowned for its trail-blazing 
contributions to both military and 
civil aviation. 

If that's the kind of engineering 
prestige you'd like to enjoy, look into 
Boeing opportunities. This company 
has been growing steadily for 35 years. 
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It provides the finest research facilities 
in the industry. It offers you work on 
such exciting projects as guided mis
siles and the fastest known bomber 
in the world: the B-47 six-jet medium 
bomber, as well as the still-classified 
B-52 eight-jet heavy bomber. 

You can work in Seattle, m the 
Pacific Northwest, or in Wichita, 
Kansas. Boeing provides a generous 
moving and travel allowance, gives 
you special training, and pays a good 
salary that grows with you. 

Plan now to build your career a; a mem• 
ber of Boeing's distinguished Engineering 
personnel after graduation. Boeing has 
present and future openings for experi
enced and junior engineers in aircraft 

• DESIGN • RESEARCH 

• DEVELOPMENT • PRODUCTION 

• TOOLING 

also for servo-mechanism and electronics 
designers and analysts, and for physicists 
and mathematicians with advanced degrees. 

For further information, 
consult your Placement Office, or write: 

JOHN C. SANDERS, Staff Engineer-Personnel 
Boeing Airplane Company; Seattle 14, Washington 

BDEIND 
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NUCLEAR PROPULSION 
(Continued from Page 16) 

in nuclear engineering, for others, so
lutions are available which are not 
ideal, but which are at least acceptable 
for the time teing and show promise 
of improvement. 

If one outstanding requirement of 
the devices in nuclear engineering de-

Superior Quality 

Dependable Service 
MAIN STORE 

25 on the Strollway 
Ph. 2-3151 

CAMPUS SHOP 
708 Conley 

Ph. 9767 
Flowers by Wire 

through the 
Florists Telegraph Delivery 

Assn. 

DA IR Y 
SEE YOU AT THE 

PEPPERMINT ROOM 

signs were to be characterized, it 
would be the requirement for the ut
most in reliability, since the penalty 
for failure in any part of the system 
is so much graver than it is in the case 
of failure in conventional p.ower 
plants. 

The problems of nuclear engineer
ing are difficult and challenging. Any 
engineer who wants to invest his ca
reer in this field will find numerous 
opportunities for d i s c o v e r y and 
achievement. The great industrial 
realm awaits the beneficial powers of 
the nucleonic age. And it must, in all 
endeavors, construct from the past, 
redesign from the present and theorize 
tomorrow's realities into the titanic 
values of engineering achievement. 

Hays 
Hardware Co. 

808 Broadway Dial 4710 

Campus Jewelry 

SCIENTIFIC 

WATCH REPAIR 

Tested on the 

"Watch Master" 
Across From Jesse Hall 

AIRCRAFT JETS 

(Continued from Page 19) 

to twelve to fourteen hundred miles 
per hour. The fact that wake effi
ciency is proportional to mass and in
versely proportional to the change in 
velocity explains why a propeller type 
craft is able to take off from a shorter 
runway than a jet plane of similar 
size and power. The thrust .of the pro
peller type plane is nearly all useful 
thrust for take-off while the jet plane 
is operating at its lowest wake effi
ciency at low speeds. Also as the 
speed of the jet plane increases the 
air entering the engine changes from 
having to be drawn in to being ram
med in and therefore increased the 
output of the compressor and subse
quently the v,olume of air handled. 
Actually the jet engine does not have 
a wake efficiency of even fifty per
cent until the speed of the plane is 
equal to or greater than one-third the 
speed of the gasses leaving the jet 
exhaust. 

The faster a jet plane travels the 
more efficiently its engine operates 
while the efficiency of the propeller 
type plane tends to decrease as higher 
flight speeds are attained. 

Therefore, if two similar planes, one 
a jet and the other a conventional pro
peller type, are tested together, the 
plane powered by a propeller will have 
a much shorter take off run and will 
out perform the jet in almost every 
way at moderate speeds. As the flight 
speeds increase, however, the jet will 
begin to outperform the propeller 
plane and will attain flight speeds so 
high that the propeller type plane can 
no longer even compete with it. 

Modern Portrait and Commercial Photography 
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1010 BROADWAY 

COLUMBIA, MO. 

Leeon Sm.i±h, Pho±ographer 
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What's Happening at CRUCIBLE 
about scoring and cutting rule steel 

lengths of cutting rule steel after e-lging 

to cut wallet sec
ote bends, and 
olding method) 

Some examples of the many shapes of bends needed 

Scoring and cutting rule steel is a cold-rolled 
specialty steel for use in preparing dies for cutting 
paper, leather, rubber and other materials. 

It is a pre-tempered product manufactured by 
skilled workmen, using precision rolling and hard
ening equipment, to close limits for chemistry, 
grain size and hardness. This product must also he 
capable of meeting intricate bend requirements in 
th~ hardened and tempered condition. 

This specialty is furnished with round edges and 
in coil form to the rule manufacturer who grinds 
the edges - the one edge square and the other to a 
knife edge as well as cutting the material into de
sired lengths. This is sold to a die-maker who bends 
the rule to the required shape. This is then the 
nucleus of a pre-hardened die, which when properly 
brazed and supported is used to cut out material for 
display cards - aircraft parts - pocketbooks -

wallets - gloves - gaskets - washers, 

engineering service available 
Since there is a great diversity of cold-rolled prod
ucts, our staff of field metallurgists can help you 
apply what you require. Take full advantage of 
Crucible's more than 50 years experience as the first 
name in special purpose steels. Crucible Steel Com
pany of America, General Sales and Operating 
Offices, Oliver Building, Pittsburgh, Pa. 

CRUCIBLE first name in special purpose steels 

Midland Works, Midland, Pa. • Spaulding Works, Harrison, N. J. • Park Works, Pittsburgh, Pa. • Spring Works, Pittsburgh, Pa. 
National Drawn Works, East Liverpool, Ohio • Sanderson-Halcomb Works, Syracuse, N. Y. • Trent Tube Company, East Troy, Wisconsin 
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COLUMNS 

( Continued from Page 17) 

Ole Sam's wife is at home now 
awaiting the arrival of the baby due 
in February and Sam was down here 
all by himself. He thought she trusted 
him until his mother-in-law showed 
up yesterday with that "I'm-here-to
stay-bub" look in her eye. 

It seems that some of the boys bet 
Bob Crabtree that he couldn't drink 
10 glasses of beer in ten minutes. Bob 
made a valiant try but the organs 
necessary for a fete of this kind just 
weren't up to par. 

Great from 

Ole Sam and his wife sent a lot 
more Christmas cards this year than 
they received. Ole Sam thinks this is 
because they received a lot more last 
year than they sent. 

Bob Duss's son Robbie, who is only 
two and a half, can recite all of "The 
Night Before Christmas." Robbie must 
have gotten his fine memory from his 
mother, Wanda, as Bob can't even 
remember whether CE stands for 
Chocolate Euclair or Cold Eggplant. 

Speaking ,of Duss, or Nails as he is 
affectionately known, Ole Sam must 
tell you about a bit of bad luck he 
had. It seems that Bob was fixing 
some windows for his mother when a 
big gust of wind came along and 
shook Duss so badly that he swal
lowed a nail that he had in his mouth. 
o:e Sam is happy to report though 
that everything came out all right in 
the end. 

Well, Ole Sam has got to be run
nin'. Gonna read a pocket book that 
has a picture of a beautiful woman on 
the front. The top of the cover reads, 
"She dared to leave her morals at 
home to go abroad with her lover." 
The name of the book is Pilgrim's 
Progress. Sure looks excitin' . 

Bye now. 

Slip 'ST,~K Seu,., 
!>5 '-,"l 

Every 

It's the 

Angle .... 

New Savilar. • • 
IT doesn 't take calculus for an engineer to figure out 
why SAVITAR is the perfect keystone to hold his future 
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memories forever intact ... . Wonderful, vivid mem- ~ 
ories of St. Pat's week with it's great parade, fabu-
lous ball, beautiful queen and all its wonderful trim-
mings. . . . They're all completely covered in a new, ~ 
special all-engineering section. . . . Over seven and 
one half pages of pictures and stories especia~I or 
the "Son's of St. Pat," in the great, New • 
SAVITAR FOR '53. 

~L~ YOUR SLIDE RULES and skip on over to 
e, ead, or the Student Union building and sign 

up copy of a SAVIT AR that's as much a part of 
Engine School as beautiful girls on the shamrock. . . . 

So Buy 

y $3 down will hold a copy of SAVIT AR for you 
pop out to sign up today because YOU CAN'T 

Y A SAVITAR IN MAY .. . Lay the cornerstone 
of your memories now with a great, NEW . . . 
SAVITAR FOR '53. 

SAVITAR (It's A Blueprint of Engine Activities) 

THE MISSOURI SHAMROCK 



• • 

Let's l~eep the record straight 

There has been too much loose talk about prices, 
wages, dividends, taxes. Let's see. 

Compare 1939 (the last normal year before 
the war) to 195.1 (the last year for which there 
are figures). 

Prices have gone up 86% 
Weekly earnings of 

production workers up 172% 
Dividends of corporations up 148% 
Federal Taxes up 843% 

By the use of more efficient machines, indus
try has been able to increase wages twice as 
much as prices have risen, and has increased divi
dends to its millions of owners. If you don't 
feel that much better off, put the blame where 
it belongs ... on taxes. Authorities say 10 
billion dollars could be cut out of those taxes 
without affecting government safety or service 

a particle. 

Remember the figures. Just for the record .. 

Sources: Tax Foundation; U. S. Department of 
Labor ; Annual Report of the Secretary of the 
'freasury and The Budget for the Fiscal Year, 1953. 

YOU CAN MACHINE IT BETTER, FASTER, FOR LESS WITH WARNER & SWASEY TURRET LATHES, AUTOMATICS, AND TAPPING MACHINES 
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TAU BETA PI CELEBRATES 

ANNIVERSARY 

(Continued from Page 22) 

part in the initiation. The new in

itiates were Mr. Robert Crabtree of 

Nevada, Mo., Rex Whitton, Jr. and 

Robert Veltrop of Jefferson City, 

Charles Curtis Burks of Adrian, 

Michael N. Chiarottino of Bevier, 

Donald Meyer of Concordia, John P. 

Reid of Columbia, Michael Stratton of 

Warrensburg, James E. Healey of St. 
Louis, Wayne House, Jr., of Kansas 
City, and Darrell E . Kirkendall of 
Wichita, Kansas. 

The high point of the celebration 
was the Anniversary Banquet held in 
the Daniel Boone Hotel. Toastmaster 
for the banquet was Dean Huber 0. 
Croft .of the College of Engineering. 

Mr. Stanley Stokes, Vice-President of 

Union Electric of St. Louis and a 

prominent alumnus of Mo. A. was 

guest speaker for the evening. Mr. 

Stokes spoke on Atomic Power Plants. 

Mr. Rollins talked interestingly on 

some of the events surrounding the 

beginnings of the chapter. He also 

told of some of the events leading to 

the founding of St. Patricks Day as a 

day sacred to all true engineers, the 
following spring of 1903. Robert Na
gel and Red Matthews greeted the 
group on behalf of the national asso
ciation. As a part of the program Don 
Edwards, chapter president, presented 
the annual award for the best pledge 
essay to Darrell E. Kirkendall. 

The banquet ended a most enjoyable 
day of celebration which brought back 
many recollections of the past and 
produced ties between the alunmi and 
undergraduate engineer of lasting val
ue. 

ATOMIC AGE AND 

THE ENGINEER 

(Continued from Page 23) 

of these opportunities. 

Just as radio-active substances have 

a certain "half life", someone has esti
mated that the "half life" of present 
day technical knowledge is about ten 
years, which raises the perennial ques
tion as to what kind of college train
ing is best. This question will never 
be fully answered, but I believe that 
industry is placing increasing empha
sis on the value of fundamentals as a 
means of training versatile graduates 
capable of adapting themselves to 
changing technological conditions. The 
young engineer is entering an era of 
great scientific achievement and op
portunity, and those who obtain a 
grasp of the fundamentals, and who 
equip themselves with advanced train
ing wi:J be handsomely rewarded in 
the years to come. 

REMEMBER! 
! ;:,.~~ ,,,''-,.·:::::,;;,,;, . --~:~ ' 

~.;.,r,; ..... ··: ......... ·" 

The first su/Jmdrine instdlldtion of" pipe-type 
td/Jle system was recently installed under the Hudson River 
at Poughkeepsie, N, Y. Three cables, each nearly ¾-miles long, 
were simultaneously pulled into a six-inch welded steel pipe laid 
across the river bottom. The pipe was then filled with oil main
tained at 200 lbs. pressure, enabling a 110,000-volt power circuit 
to cross the river safely. 

This kind of system is called Oilostatic- a design which has long 
been first choice among utilities for handling large blocks of power 
by means of a high-pressure pipe-type cable system. Increased cir
cuit reliability and savings on installation and maintenance costs 
are realized. 

Oilostatic's new role as a submarine cable is typical of the sig
nificant contributions to better electrical service made by Okonite 
engineers. • • • 

Tough jobs are the true test of electri
cal cable ... and installations on such 
jobs usually turn out to be Okonite. 

0 N I T E ~ insulated wires and cables 
8789 
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Deadline For 

Technical Article 
Contest 

March 15, 1953 

GET YOUR ARTICLE 
IN EARLY SO IT 

WILL ENTER THE 
COMPETITION 
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How to mount log-loader cone 
rollers on TIMKEN® bearings 

This special roller bearing assembly has two single-row 
extended bearing cones mounted directly into the roller. 
The outer race of the bearing is actually the roller itself 
with the tapers ground to the proper angle for the bear
ing cone and roller assemblies. Closures are pressed 
into each end of the roller with running clearance at 
the extended cone rib. 

TIMKEN 
TIADl 0 MAlll 110. U. S. PA.1. OJJ. 

TAPERED ROLLER BEARINGS 

Makes short work 
of tall timber 

Motorized log-loaders speed their way over rough 
terrain to get to a cutting site. Once there, they load 
cut timber in a hurry, then head for the next place 
they're needed. To keep them on the go without costly 
interruptions, designers specify Timken® tapered 
roller bearings in the wheels, cone rollers, swing 
drums, steering pivot and other vital moving parts. 
Timken bearings have extra load-carrying capacity. 
They prevent wear, reduce maintenance. Assure con
tinu~:ms, trouble-free operation. 

Want to learn more 
about bearings? 

Some of the engineering problems you'll face after 
graduation will involve bearing applications. If you'd 
like to learn more about this phase of engineering, 
we'll be giad to help. Clip this page for future 
reference, and for a free copy of the 270-page General 
Information Manual on Timken bearings, write 
today to The Timken Roller Bearing Company, 
Canton 6, Ohio. Cable address: "TIMROSCO". 

NOT JUST A BALL O NOT JUST A ROLLER CC) THE TIMKEN TAPERED ROLLER a:::> 
BEARING TAKES RADIAL ~ AND THRUST -@l- LOADS OR ANY COMBINATION * 
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• For many years K&E has pioneered in the manufacture 
and development of finest quality surveying instruments. 
K&E surveying instruments are renowned all over the world 
for their superb performance under conditions of all kinds, 
for their magnificent workmanship and for special features 
that come of progressive ingenuity. 

KEUFFEL & ESSER CO. 
EST. 1867 

NEW YORK • HOBOKEN, N, J, 

Chicago • St. Louis • Detroit • San Francisco • Los Angeles • Montreal 
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NEWSTUFF 
( Continued from Page 28) 

forming firm and enduring bonds be

tween these materials had to be solv
ed. This was done by attaching them 
with a . layer of phenolic resin about 
equal in thickness with the decorative 
melamine layer. This plastic-to-metal 
bond is made simultaneously with the 
pressure forming of the outer decora
tive melamine layers. The bond de
veloped is so strong that it can be 
subjected to fluctuating extremes of 
temperature as well as variations in 
humidity up to 100 per cent, without 
breaking. 

The fire- repellent safety factor 
comes from the heat-conducting alu
minum and the melamine coating. The 
foundation aluminum sheet disperses 
heat that may be caused by such 
things as hot food containers or cigar
ettes, thereby virtually eliminating the 
danger of fire. The melamine outer 
layer does not sustain combustion, 
though it will char when heat is ap
plied for an appreciable length of 
time. 

15-MILLION MAN POWER 
Muscle power equal to that pro

duced by fifteen million men, or 
about four times that of America's 
combined armed forces, was "packed" 
into a 30-ft 401,000 lb. generator shell. 

The giant shell, or stator, is part 
of a 175-000-kilowatt generator to be 
installed in Consolidated Edison's Eiast 
River power station. A rotor, or shaft, 
which rotates to make electricity, will 
complete the "power full' machine, 
capable of lighting approximately 
three million 60-watt lamps. 

A kilowatt, or 1,000 watts of elec
tricity, is about one and-a-third horse
p,ower. A horsepower is equal to the 
muscle power of twenty-two-and-a
half men. Thus, the 175,000 KW gen
erator is equivalent to the muscle pow
er of 5,276,000 men. 

During a 24-hour period, three 
shifts of 5,276,000 men would be re
quired to keep up with the untiring 
operation of the generator. And in 
that period, the huge machine will 
produce power output equivalent to 
that of fifteen million hard working 
men. 

Names of m,,mufacturers supplied 
on request. 
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At Chance Vought om an 1-

neering staff in one of the largest p ants 

Security restrictions prevent a 
full discussion of the guided mis
sile projects at Chance Vought, 

designed for the manufacture of military aircraft. hut growing requirements in all 
phases of development and pro

duction are creating new demands 
Centered in the second largest aircraft production area in 
the U. S., this modern air conditioned plant is especially 
designed and equipped with adequate facilities for air
craft research, development and integrated production. 

for all types of engineers and scientists. 

DIVISION 

JANUARY, 1953 

These missiles are in production for inten
sive experimental uses and presently are 
being flight tested with excellent results. 

For thirty-five years Chance Vought's position in the aircraft industry has been 
one of pioneering and leadership. One of the latest achievements is the tailless 

swept wing F7U-3 "Cutlass" now in full scale production. This twin jet fighter, 
in the "more than 650 miles per hour category," is designed to operate from both 

land bases and aircraft carriers. For further information about Chance Vought and its 
diversified opportunities in engineering, consult a copy of our publication titled "Tomor

row's Engineering" now on file in your college placement library. If you are ~eceiving a degree 
in Engineering, Mathematics or Physics, contact your Placement Director for an appointment 
with the Chance Vought Aircraft representative who will visit your campus soon. 

CHANCE VOUGHT AIRCRAFT 
lifli1 liffil 

}:D·;~J.§t 
Dallas, Texas 

0 F UNITED AIRCRAFT CORPORATION 
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END OF SEMESTER is arriving 
and with it the semester grades. Tra
ditionally, these grades tend to sep
arate the young men with. crewcuts 
and bluejeans from the boys with 
crewcuts and blue jeans, and though 
the number of men may become few
er, their conviction in favor of a cho
sen department becomes stronger. A 
serious moment is also nearing for 33 
seniors, most of whom will leave En
gine School for a chosen job. Exactly 
one third ,of the February graduates 
are veterans, and Engine School is 
losing a hardworking bunch whose 
main contributions have been a strong 
will to work and do a good job, and 
their practical experience. The great
est number of graduates is in C.E., 
the E .E.'s taking second place. 
SHAMROCK feels little worry ab.out 
the careers this bunch will have, but 
would like to hear from them once in 
a while. 

INDUSTRIAL ENGINEERING 
MAJORS are up to 5 or 6 in number 
now, and sights are set at getting a 
section of A.S.M.E. devoted to indus-
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trial engineering. Seems that this field 
is rather new at M.U.; Prof. Elliott 
explains that I.E. is cost-engineering 
of the industry, and I.E.'s are consid
ered the best potential in supervisory 
engineering positions. Facts and fig
ures show that 39% of M.U. and Rol
la graduates want additional educa
tion in I.Ei.; thus they become the 
largest classification in engineering. 
Also that about every second engin
eering graduate of 10 years ago is al
ready in a supervisory position. You 
can't get a degree in I.E. at Mizzou 
right now, but an I.E. option in M.E. 
is offered. However, when the word 
gets around about what industrial en
gineering is, in a decade or so we 
might have the necessary 30-40 stu
dents each semester to start an I.E. 
department. 

ST. PAT'S WEEK CONVEN
TION, traditionally held on a Satur
day morning in Brewer Field House, 
will be held elsewhere this year. Just 
where, we don't know yet, but some 
local movie theaters are being consid
ered. Appears that somebody sched-

uled a track meet in the Field House 
during the time for that traditional 
engineers' event. Since the University 
is built on traditions, it would seem 
that the breaking of one by the Uni
versity itself sometimes should be ta
ken as a step forward, though definite
ly not in this case. Anyway, next year 
we'll get to use the new assembly 
hall, since part of old Jesse will have 
been torn down and extended into a 
new auditorium. And- you can't hold 
a track meet in an auditorium. 

GENE GOODMAN, just before the 
vacation, said that by writing one re
port per day during the holidays, he 
would be just caught up with the 
latest. We felt he expressed the senti
ment of everyone, and felt sorry for 
ourselves. Doc Scorah went ahea'd and 
pitched in a couple of night sessions 
for his M.E. 230 class, just so that 
Gene could work on one more report 
during vacation. Doc couldn't get his 
lectures scheduled into regular sessions 
because the majority of his class main
tains that a T-bone steak is not the 
only enjoyment provided by a bull. Be 
that as it may, SHAMROCK feels 
vacations are either for resting ,or 
catching up on late work, but certain
ly shouldn't be overburdened with 
new assignments. After all-we'd been 
waiting for Christmas since Septem
ber 16, 1952. 

- 30-

YE ED 
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Photography • •• 
the engineer's partner all along the way 
• Photography proves itself an important and valuable ally all 
through engineering. 

Its speed in copying and reproducing data saves valuable 
time. Its use in radiography and instrument recording improves 
manufacturing processes and finished products. High speed 
movies help solve design problems. 

Applications of photography in science and industry are 
steadily multiplying. This has attracted graduates in the physi
cal sciences and engineering to lind positions with the Eastman 
Kodak Company. If you are interested, write to Business and 
Technical Personnel Department, Eastman Kodak Company, 
Rochester 4, N. Y. 

FUNCTIONAL PHOTOGRAPHY 
serves industrial, commercial, and scientific progress 

Here photographic oscillograph 
traces become an indisputable part of 
an engineer's notes, recording the 
effect of a new electronic circuit 
element on wave form. This record of 
performance stands ready for new 
evaluation at any time. 

@cdl@~ 
TRADE-MARK 



MY Q UEST IO N T O TH E G-E S T UDE NT I NFORMATIO N PA NEL: 

rr What qualities do I need for a 

successful career with a company 

like General Electric?" 

... HARRY K. LEADER, Lafayette College, 1954 

Two answers to this question, given at a stud ent information meeting 

held in July, 1952, between G -E personnel and representative college 

students, are printed below. If you have a question you would like 

ansy;ered, or seek further information about General Electric, mail 

your requ est to College Editor, Dept. 221 -6, G eneral Electric Co., 

Schenectady, N. Y. 

G. C. HOUSTON, Manu
facturing Services Division ... 
While this is a rathn broad 
question, I am sure it is one 
of real importance to any 
young man starting out in 
industry and looking forward 
to a position of responsibility 
in any of our successful in
dustrial enterprises. 

The mere asking of this question indicates that the in
dividual has a definite goal or objective. This is important 
since progress can be made only if we attempt to reach a 
well-defined objective-even though it may be modified 
to some extent in the light of later experience. In G.E. 
we are looking for young men who have not only deter
mined their objective but who are ready to work for it
who accept responsibility and have ability to get things 
done-who work well with others-to be a part of the 
team. 

This calls for other qualities essential to long range 
success. We look for the enthusiastic individual, one 
not easily discouraged, and who can ·inspire the confidence 
of his co-workers. We desire individuals who show im- -
agination and good judgment-particularly th'e abilifr to 
look ahead and maintain perspective beyond the imme
diate situation. Finally, we cannot overlook the qualities 
of loyalty and dependability since these are important in 
steering the individual through periods of discouragement 
which occur in every career. 

When you decide on your business affiliation, make 
sure you associate yourself with a company that is 
soundly managed, that has a good business future, and 
that is the kind of company you would like to be a part 
of for the long pull. 

E. S. WILLIS, Corporate 
Services Division . . . A 
successful career with a 
company · like General Elec
tric is built on the same 
qualities that contribute to 
success in any endeavor. 
However, in G.E., there is 
additional opportunity to de
velop these qualities be
cause of the wide variety of training sources and open• 
ings which are available. 

Basic qualities needed for any successful career include 
an open mind, willingness to accept responsibility, per
sistence, adaptability, co-operativeness, and common 
sense intelligence. Others such as physical well-being, 
ability of expression, and sound inquisitiveness also go 
to make up a truly qualified individual. 

Most important is the fact that General Electric offers 
a wealth of opportunity to develop special capabilities 
and talents. The broad selection of training courses, in 
any chosen field, gives you a chance to sharpen your 
basic training and abilities . By decentralizing operations 
into about 70 different businesses, there is opportunity 
to see-in comprehendable dimensions-the full opera
tion of the business. It means, too, that senior managers 
and young employees are more closely associated-a 
real advantage for the young man on his way up. 

Also, our business requires specialists as well as 
managers . Thus, there are equal chances for success for 
those who concentrate in particular fields such as re
search, design, accounting, and planning. 

So set your cap for a goal. And capitalize on your 
native qualities, which fortunately are different with 
each of us. 

r:}oa «14?, /d ~ ror~ in_ 

GENERAL. ELECTRIC 
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90° BEND AT 98 BELOW! This sample flame-cut 
from 1" CARILLOY T-1 plate, wa; chilled to 
-98°F., and then bent to a full 90° angle. Even 
tho?gh the raw, flame-cut edge made up the outer 
radius of the bend, there was no sign of failure! 

New steel 

has yield strength 

of over 90,000 psi 

yet • remains ductile at 70°F. below zero 

100% WELD STRENGTH-Tensile tests on T-Steel speci
mens like these were made to determine the strength 
of the welds. These welds develop the full strength of 
the parent metal. Note that breaks occur outside the 
heat-affected zone, showing that the heat of welding 
has not harmed the strength of the material. No special 
pre-heating or post-heating treatments are required 
beyond those used with ordinary structural steels. 

even after welding 

or flame-cutting 

THIS remarkable steel, U·S·S CARILLOY T-1, offers great 
promise to those who need a super-strong steel that can 

be welded, flame-cut or cold-formed. 
CARILLOY T-1 is unique. It differs from all other very 

strong steels in important respects: Its yield strength of over 
90,000 psi is not lowered by welding or flame-cutting. In 
these operations, no pre-heating or stress-relieving is re
quired. As a result. CARILLOY T-1 can be readily field welded. 

Usually, welded steels of such high strength level suffer 
a loss of ductility at low temperatures unless elaborate pre
cautions are taken in the welding operation. In striking con
trast, notched bend weldability tests show that T-1 steel 
will remain ductile and tough down to the lowest atmos
pheric temperatures. As a matter of fact, T-1 steel, after 
flame-cutting, has been bent to a full 90° angle at tempera
tures as low as - 100°F., without any sign of cracking. 

Service tests show that CARILLOY T-1 is well suited for 
extremely abusive service, and the fact that it can be field 
welded should greatly lower the difficulties and cost of major 
repairs. In applications in which tension is the principal 
stress, thicknesses can often be reduced to one-third of those 
required with ordinary structural steels. 

CARILLOY T-1 steel is another result of United States 
Steel's active research program which has enabled manufac
turers to improve their production methods and make better 
products, too. All over the country, trained U.S. Steel engi
neers and metallurgists are constantly at work on problems 
like this, finding better ways to make and use steel. United 
States Steel Corporation, 525 William Penn Place, Pitts
burgh 30, Pa. 

UNITED STATES STEEL . 



Engineers get ahead at Boeing 

A major guided missile program is just 
one of Boeing's many projects-with-a
future. Other programs, which offer you 
plenty of room to get ahead in engineer
ing, are America's first-announced jet 
transport project, research in supersonic 
flight and nuclear-powered aircraft, and 
development of the B-47 and B-52 jet 
bombers, the airplanes that have given 
Boeing more experience with multi
engine jets than any other company. 

No other industry approaches this one 
in offering young engineers such a wide 
range of experience, or such breadth 
of application - from pure research to 
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production design, all going-on at once. 
Aircraft development is such an inte

gral part of our national life that young 
graduates can enter it with full expec
tation of a rewarding, long-term career. 
Boeing, for instance, is now in its 36th 
year of operation, and today employs 
more engineers than at the peak of 
World War II. 

Boeing engineering activity is concen
trated at Seattle in the Pacific Northwest 
and Wichita in the Midwest. Both com
munities offer fine fishing, hunting, golf, 
boating and other recreational opportu
nities. Both are fresh, modern cities with 

fine residential and shopping districts, 
and schools of higher learning where en
gineers can study for advanced degrees. 

There are openings in ALL branches 
of engineering (mechanical, civil, electri
cal, aeronautical and related fields) for 
work in aircraft DESIGN, DEVELOPMENT, 

PRODUCTION, RESEARCH and TOOLING. Also 
for servo-mechanism and electronics de
signers and analysts, and physicists and 
mathematicians with advanced degrees. 

For further information, 
consult your Placement Office, or write: 

JOHN C. SANDERS, Staff Engineer- Personnel 
Boeing Airplane Company, Seattle 14, Washington 

IIDEIND 
1 



2 

• William L. Culligan, Jr. received his B.S. 
and M.S. degrees in Aeronautical Engineer
ing from the University of Michigan in 1945 
and 1947. His first two years with Allison as 
a junior engineer were devoted to gaining 
direct experience in the operation of jet en
gines in the Experimental Test Department. 
In December, 1949, Bill was promoted to 
Experimental Engineer and has been special
izing in applying improved instrumentation 
to jet engines as a means of obtaining better 
data for analyzing and predicting their per
formance. This has included some special 
"jet rakes" to obtain pressure and tempera
ture data in the hot jet exhaust of engines on 
the test stand and in flight. There also were 
such things as quartz windows and periscopes 

Bill Culligan is checking a J35 tur. bine wheel on which 
measurements were made of the temperature gradi
ent from hub to rim. Temperatures ranging from 500 
to 1100°F. were involved and the information was ob
tained by inserting tiny pellets of fusible material at 
various radii in the surface of the wheel. 

to permit viewing the combustion inside the 
engine. 

On one occasion he spent six weeks assist
ing in Air Force tests of an Allison engine at 
Eglin Field, Florida, where the inlet air tem
perature to the engine was varied from minus 
65 °F up to a "hot day" temperature of 110°F. 

Today Bill is considered one of our experts 
on analyzing engine performance. He is only 
one of several hundred engineers who have 
interesting and important jobs in Allison's 
growing program of development and im
provement for turbo-jet and turbo-prop air
craft engines.We think you, too, would like to 
work for the only manufacturer whose jet en
gines have accumulated more than 2,000,000 
hours in the air. 

Allison is looking for young men with degrees in 

MECHANICAL ENGINEERING ELECTRICAL ENGINEERING AERONAUTICAL ENGINEERING 

A lesser number of openings exist for majors in Metallurgy, Electronics, Mathematics and Physics 

For further information about YOUR engineering career at ALLISON, discuss it with your Placement 
Counselor and arrange for an early interview with the ALLISON representative the next time he visits your · 

· campus. Or, write now for further information: R. G. Greenwood, Engineering College Contact, Allison 
Division, General Motors Corporation, Indianapolis 6, Indiana. 

DIVISION GENERAL MOTORS CORPORATION • Indianapolis, Ind. 
Design, development and production-high power TURBINE ENGINES for modern aircraft ••• 
heavy duty TRANSMISSIONS for Ordnance and Commercial vehicles .•• DIESEL LOCOMOTIVE 
PARTS ••• PRECISION BEARINGS for aircraft, Diesel locomotives and special application. 
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Somebody ought to 

speal~ sharply to Nature 

T HERE'S a lot of loose talk these days about 
profits, attacking them as though they 

were evil. 
The very existence of the world depends 

on profits; the improvement of the world 
depends on big profits. A farmer plants one 
potato and usually gets back 15. Even allow
ing for all his costs, that's more than 
1000% profit! He plants one pound of corn 

and gets back 336 pounds-that's 33,600% 
profit. These are big profits. Is that bad? 

Should the farmer be scorned as anti
social? Should his "excess" profit (whatever 
that is) be taken away from him? Should he 
be told that from now on he must limit his 
"profit" to, say, 6 % ? 

To legislate against profits is as silly as to 
legislate against things growing. 

Warner & Swasey is always interested in talking 
future opportunities to young men of ability and 
character. Write Charles Ufford. 

YOU CAN MACHINE IT BETTER, FASTER, FOR LESS WITH WARNER & SWASEY TURRET LATHES, AUTOMATICS AND TAPPING MACHINES 
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JOB WITH A FUTURE-

Sll/'!,vid h9. 
ffoducfioh 

Varied experiences in a Du Pont chemical plant 
fit young engineers for higher responsibility 

As was pointed out in the last issue of 
the Digest, Du Pont's many product 
lines afford men interested in pro
duction supervision experience in a 
wide variety of operations. 

For a better idea of what the work 
involves, let's consider a specific case 
-the production of "Mycoban" so
dium and calcium propionates, in
hibitors used by bakeries to extend 
the mold-free life of bread and other 
baked goods. 

Many of the problems encountered 
in the manufacture of "Mycoban" 
are similar to those arising in the 
manufacture of any Du Pont chemi
cal. There is the same continuing 
effort to improve quality, while cut-

ting costs through the better use of 
equipment, instrument controls and 
raw materials. 

The supervisor works hand in hand 
with the plant technical section to
ward these goals. He also keeps him
self informed on technological and 
economic trends affecting production 
and sales, finds explanations for out
of-line costs, and prepares plans and 
estimates for increasing production. 

Such work obviously calls for a 
sound technical background. In ad
dition, however, considerable admin
istrative ability is needed. A super
visor must be able to supervise. His 
duties include keeping people under 
him informed about long-range 

Process Control Engineer W . L . Morgan (at left ), B .S. in Ch., West Virginia Wesleyan '37, 
observes packing characteristics of "Mycoban" powder as it comes from the loading hopper. 

4 

Prodlfction Supervisor Robert B . McCue (at 
right), B.S. in Ch. E., W est Virginia '38, 
and plant laboratory shift-leader J. P . Quarles, 
B:S. in Ch. E., Lehigh '38, discuss analysis 
of a product sample. 

changes in company policy and as
suming responsibility for their safety 
and morale. 

The unusual problems encountered. 
in "Mycoban" production are largely 
due to the seasonal nature of its sales. 
Its greatest use is in the hot, humid 
months, or from late spring to early 
fall. For this reason: 
1, Production and warehouse inven
tories of "Mycoban" must be care
fully balanced against sales forecasts. 
The supervisor gathers necessary 
background information for this op
eration. 
2. Production needs, including man
power, equipment and materials, 
must likewise be planned to meet 
sales forecasts. 
3. Maintenance, including a yearly 
hydrostatic test of the plant, must 
be scheduled with the plant main
tenance supervisor for the minimum 
interference with peak-season pro
duction. Emergency maintenance 
must be kept down by carefully 
planned preventive ·maintenance. 

As you can see, production super
visors have a broad field of activity 
at Du Pont. The experience gained 
in this job will prepare an ambitious 
man for advancement to positions 
of still higher responsibility. 

YOU'LL WANT to read "Chemical En
gineers at Du Pont.'' Explains oppor
tunities in research, development, 
production, sales, administration and 
management. For copy, write: 2521 
Nemours Building, Wilmington, Del. 

BETTER THINGS FOR BETTER LIVING 
••• THROUGH CHEMISTRY 

Listen to "Cavalcade of America." Tuesday Nights on 
NBC-See II Every Other Wednesday on NBC TV 
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to the 

ELECTRICAL 

ENGINEER 
or 

PHYSICIST 
with an interest in 

RADAR 
or 

ELECTRONICS I 
I 

· I 

Hughes Research and Development 
Laboratories, one of the nation's 
leading electronics organizations, are 
now creating a number of new 
openings in an important phase of 
their operation. 

I ,' 
' I , 

' I , 
'1' 

/ 

, 
/ 

/ 

Here is what one of these positions offers you: 

THE COMPANY 

· Hughes Research and Development 
Laboratories, located in Southern Cali
fornia, are presently engaged in the 
development and production of ad
vanced radar systems, electronic 
computers and guided missiles. 

1HE NEW OPENINGS 

The positions are for men who will 
serve as technical advisors to govern
me n t a gen c i e s an d c o mp an i e s 
purchasing Hughes equipment-also as 
technical consultants with engineers of 
other companies working on associated 
equipment. Your specific job would be 
essentially to help insure successful op
eration of Hughes equipment in the field. 

HUGHES 

THE TRAINING 

On joining our organization, you will 
work in the Laboratories for several 
months to become thoroughly familiar 
with the equipment which you will later 
help users to understand and properly 
employ. If you have already had radar 
or electronics experience, you will find 
this knowledge helpful in your new 
work with us. 

WHERE YOU WORK 

After your period of training-at full 
pay-you may (1) remain with the 
Laboratories in Southern California in 
an instructive or administrative capac
ity, (2) become the Hughes represen
tative at a company where our equip-

How to apply: 
/I' 

/ ' 
/ ' 

/ ' 
/ ' , ' , ' , ' , ' 

ment is being installed, or ( 3) be the 
Hughes representative at a military base 
in this country-or overseas (single men 
only). Compensation is made for 
traveling and moving household effects, 
and married men keep their families 
with them at all times. 

YOUR FUTURE 

In one of these positions you will gain 
all-around experience that will increase 
your value to our organization as it 
further expands in the field of electron
ics. The next few years are certain to 
see large-scale commercial employment 
of electronic systems. Your training in 
and familiarity with the most advanced 
electronic techniques now will qualify 
you for even more important future 
positions. 

RESEARCH AND DEv°ELOPMENT 

LA BO R AT O R I E"S 

See your Placement Office for 
appointment with members of our 
Engineering Staff who will visit 
your campus. Or address your 
resume to the Laboratories. 

Engineering Personnel Department 
Culver City, Los Angeles County, California 

• 
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PICKLED AMPERES •• • 

That was the term used to describe the first storage 
batteries. For a score of years they were considered 
laboratory playthings, for they were crude, unde
pendable, and required months or years to charge. 

Their counterpart today is a reliable source of 
electrical energy . . . to start cars . . . to operate 
submarines, mine cars, materials handling equipment 
•.. and to perform over 200 other regular and emer
gency functions on land, sea and in the air. 

CELLS - BRAIN AND BAflERY ••• 

Storage batteries were conceived in France and Eng
land . . . but grew up in America. For Americans 
foresaw their commercial usefulness. Scientists per
formed experiment after experiment-thousands of 
them-to find the elements and chemicals with the 
best electro-chemical behavior ... investors helped 
get production started ... industry developed new 
applications ... and today they build batteries by 
the millions. 

AMERICA WORKS THAT WAY ••• 

Each spark of genius electrifies dreamers, designers, 

McGRAW-HILL PUBLISHING 

engineers, executives, producers and purchasers. And 
the power behind our progress is America's all-seeing, 
all-hearing and reporting Inter- Communications 
System. 

THE AMERICAN INTER-COM SYSTEM ••• 

Complete communication is the function, the unique 
contribution of the American business press . . . a 
great group of specially edited magazines devoted to 
the specialized work areas of men who want to man
age better, design better, manufacture better, re-

. search better, sell better, buy better. 

COMMUNICATION IS OUR BUSINESS ••• 

The McGraw-Hill publications are a part of this 
American Inter-Communications System. 

As publishers, we know the consuming insistence 
of editors on analyzing, interpreting and reporting 
worthwhile ideas. 

We know that businessmen, in order to keep 
abreast of their jobs, subscribe 'to - pay for -
McGraw-Hill magazines edited for their specific busi
ness interests •. . for the editorial pages tell "how" 
and the advertising pages tell "with what." 

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

H E A D O U A R T E R S 
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What Can 

Phillips Offer 
the 

Technical 
Graduate? 

Of the more than 22,000 employ
ees of Phillips Petroleum Com~ 
pany, 2200 are technical graduates 
... chemists, physicists, geologists, 
and virtually every classification 
of engineering specialist. 

So versatile is petroleum as a 
raw material, and so complex are 
the processes whereby it is brought 
from the ground and converted 
into finished products, that its 
utilization requires technical men 
of the very highest competence in 
research, exploration, production, 
refining, chemical manufacturing, 
and transportation. To the tal
ented technical graduate Phillips 
offers a chance for on-the-job train
ing, and assignments of responsi
bility and importance. 

Phillips has been and still is pri
marily a producer of motor fuels 
and lubricants. But today's rapid 
expansion in new fields of petro
chemicals and high polymers offers 
unique opportunities for ambitious 
engineers and chemists. 

We invite qualified men to write 
to our Employee Relations De
partment for information about 
opportunities with our company. 

• 

PHILLIPS 

PETROLEUM 

COMPANY 

Phillips Chemical Company, 
a Subsidiary 

Bartlesville, Oklahoma 
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What's H·appening at CRUCIBLE 
about stainless curtain walls 

Modern construction methods have changed walls from the 
self-supporting type to a mere covering which does not sup
port its own weight for more than one or two stories. Hence 
the definition of " curtain wall":-the facing or enclosure of 
the structural steel frame. This frame supports the entire 
weight of modern buildings. 

The need has existed for a covering that would not only 
clothe the building, but be lightweight, economical and 
space saving. Because these requirements are more than ade
quately met with stainless steel curtain wall construction, 
this method is becoming increasingly p opular with cost and 
space conscious owners, builders and architects. 

the 
CRUCIBLE 
"sandwich" 

I sheet facing ----1•-o•---► T ·,e, me~h ., .. : .. 

... 

l~~~~~ 
I • ga. expo channel 

!"'•-------------- a'•o· panel-

the CRUCIBLE "sandwich"-only 6" thid1 
(can be less) 

Crucible stainless steel curtain wall panels are in the 
form of 6-inch thick " sandwiches". The facing consists of 
flanged, light-gauge stainless steel sheets with a factory, 
or site-fabricated, sandwich consisting of cellular glass 

CRUCIBLE 
s2J1ePMo;-I~~ 

insulation between two layers of concrete with connect
ing reinforcing. Crucible 18-8 stainless as the outside face 
offers excellent resistance to weather and fire while pro• 
viding eternal beauty with a minimum of maintenance; 
the inside face can be finished or p ainted to suit the re
quirements of modern building interiors. Since 18-8 is 
restricted in u se, a good substitute material, type 430 
stainless, now government decontrolled, offers the same 
benefi ts as 18-8 stainless. 

moisture penetration 
The unique characteristics of the cellular glass insulation 
stop moisture vapor migration from one face of the 
panel to the other. The cellular insulation properly de
signed and installed assures that condensation will not 
take place anywhere within the sandwich. 

insulation 
Although less than half as thick as the u sual wall con• 
struction, this Crucible stainless steel panel construction 
has more than twice the insulating value. The "U" value 
( overall thermal conductivity) is approximately 0.15 
BTU Hr./ Sq.Ft./°F. 

fire resistance 
The Crucible sandwich met the requirements of a 
standard 4-hour fire test conducted in the testing 
laboratories of the National Bureau of Standards. 
This meets all old building codes and is double, or 
better, the requirements of modern enlightened 
building codes. 

erection and fabrication 
Since a building frame is not precision built, the 
attachment of the panel walls to the frame is done 
with fa stening devices that provide necessary 3-
dimensional adjustment. Panels can be m ade at the 
building .site, and a 24-hour casting-to-fastening 
cycle is possible. 

technical service a1Jailable 
Though the u se of some stainless steel is now re• 
stri cted, Crucible metallurgists and development 
personnel are continuing to investigate improved 
methods of curtain wall and other construction so 
that better buildings can be built when stainless 
is m ore freely available. For more information 
write: CRUCIBLE STEEL COMPANY OF AMERICA, Gen
eral Sales and Operating Offices, Oliver Building, 
Pittsburgh, Penna. 

first name in special purpose steels 

Midland Works, Midland, Pa . Spaulding Works, Harrison, N. J . Park Works, Pittsburgh, Pa. Spring Works, Pittsburgh , Pa. 
National Drawn Works, East Liverpool, Ohio Sanderson -Halcomb Works, Syracuse, N . Y. Trent Tube Company, East Troy , Wisconsin 
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LOCKHEED ST ARFIRE 

10 

-Westinghouse 

The most powerful of all single-en
gine jets now in production is the Lock
heed F-94C. It ii, equipped with a new 
type autopilot °'which is tied into the 
planes radar equipment. When near the 
target, the pilot turns on instruments 
which electronically track down the 
enemy, aim the airplane, and fire up 
to 24 rockets from a ring of tubes in 
the nose. 

For combat maneuvers, a mode of 
operation is selected which gives the 
pilot complete manual control, but the 
autopilot introduces the necessary rate 
damping to eliminate the hazard of 
making a maneuver too rapidly for the 
high-speed aircraft. 
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What is the Shamrock? That is a fairly simple question, and 
yet it is doubtful whether the majority of the engineering students 
realize the full significance and importance of their college pub
lication. They seem to think that it is only another means for over
energetic students to participate in an extra-curricular activity. 

But that isn't the half of it, fellows! The fact is; your college 
publications reflects the prestige of your school. It is placed into 
the hands of hundreds of prospective employers to make them 
aware of the Mizzou graduates. A deep interest in the magazine is 
shown by the Missouri Society of Professional Engineers. The Dean 
and the faculty checks every issue to see what goes into the Sham
rock and by whom. It's working for you; so isn't it only fair that 
you do a little work for it? 

Last year the Shamrock won one of the ECMA awards to add 
prestige to ol' Mizzou, and we could do even better this year if 
everyone would get behind the "ol mag" and push. The staff mem
bers, by themselves, can't put it over the top regardless of the num
ber of hours they devote to the work. It takes the efforts of everyone 
in Engine School. There has to be something to go between the 
front and back cover, and that is student articles-lots of them. 

Th~ chief criticism offered by our ECMA critic is that there are 
not enough student articles in our makeup. To correct this, we must 
have less promises and more articles submitted by the deadline. 

Yes, the magazine is for your benefit, so in fairness to yourself 
and to your school lets all spend just a few hours to help make the 
Missouri Shamrock one of the best publications in the ECMA field. 

M.N.C. 
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RADIANT 
HEAT 

MODERN ENGINEERING APPLIED TO AN 

OLD IDEA DATING BACK TO THE ROMAN 

EMPIRE. 

By MICHAEL STRATTON, M.E. '53 

From the beginning ,of time, the 
question of providing the necessary 
heat to keep himself comfortable has 
occupied the mind of man. The earli
est man had to rely entirely on the 
sun for warmth. With the discovery 
of fire, however, man had a means of 
providing heat for his comfort at any 
time and at any place he desired. The 
first attempt at artificial heating was 
probably an open fire in a cave. The 
warmth received from this fire was 
practically all in the form of radiant 
energy, thus the open fire was prob-

First coat of plaster covering 3/8" 
copper tube installed as ceiling pan
el with metal lath above it. 

- Anaconda Copper . 
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ably the earliest form of radiant heat
ing. 

Radiant heating may be defined as 
heat derived from rays of energy 
which radiate from some heated ob
ject. These rays are converted into 
heat when they strike an object which 
is capable of absorbing them, such as 
the human body. These radiant en
ergy waves travel in straight lines and 
at a velocity equal to the speed of 
light. 

Radiant heating is a method of 
maintaining a comfortable environ
ment by radiant energy waves from 
floors, walls, ceilings, or metal pan
els which are heated. The temperature 
to which these areas are heated may 
vary from 85 degrees F to 200 degrees 
F , depending ,on the location of the 
surface. Floors are generally not heat
ed higher than 85 F. Ceilings and walls 
are heated to about 110 to 120 F and 
if separate panels are used, their tem
perature may vary from about 130 
to 200 F. 

Radiant heating as we know it re
ceived its advent in England about 
forty years ago. However, the Ro
mans used floor heating to heat their 
bath houses more than 2000 years ago. 
The Roman method was to construct 
passageways under the tile floors. Hot 
gases from burning charcoal were 
made to pass through these passage-

ways on their way to the flue. 
In England during the past forty 

years, wall and ceiling panels have re
ceived more attention than floors. This 
is due to the development of heated 
metal panels for ceilings and walls. Al
so in 1908, Professor Arthur H. Bark
er discovered that small hot water 
pipes embedded in p!aster or concrete 
gave good results and formed a very 
efficient heating system. 

There are very diverse methods for 
providing radiant heat, and the meth
od adopted for a particular case is 
determined by many things such as: 
( 1) type of building, i.e. whether the 
building is a factory, office building 
or a home: (2) space available; (3) 

the relative cost of fuels available in 
the area. Some of the methods for 
providing radiant heating which · have 
been used are: 

1. Warming of plaster on interior 
walls or ceilings by embedding hot 
water pipes in the plaster. 

2. Warming of concrete floors by 
embedding hot water pipes in concrete. 

3. Placing hot water or steam pipes 
in spaces under floors. 

4. Circulating warm air in ducts 
under the floor or in spaces formed in 
side walls. 

5. Attaching to walls or ceilings sep
arate metal plates containing passages 
for hot water or steam. 

6. Warming of plaster by placing 
electric conductors in plaster. 

7. By use of electrically heated tap
estry hung on the walls of a room. 

WALL and CEILING 

HEATING 

Of the various methods for provid
ing a heated surface for radiant heat
ing, ceiling and wall heating is most 
popular. The reason for this popu
larity is -that it was one of the first 
methods used with any success. The 
first method developed was to embed 
heating pipes in the baseboard of a 
room. This method was not too sat
isfactory, however, because the radiat
ing surface provided by the baseboard 
was generally too small to heat a room 
effectively. Thus wall and ceiling heat
ing was adopted because of the larg
er surfaces they provided. 

Wall and ceiling heating is accomp-
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lished by embedding the heating coils 
in the plaster. The coils are usually 
made of copper tubing and can easily 
be formed on the job to fit the spe
cific requirements of the building con
struction. The coils can either be cov
ered with metal plaster lath or the 
lath can be placed first, and the coils 
fastened to it. The plaster should be 
applied so that the coils are entire
ly embedded in plaster in order to 
produce satisfactory heat transfer to 
the bottom surface of the plaster. 

In one particular installation in an 
office building, the heat output from 
the ceiling panels was 50 BTU per 
square feet when operating with a 
water temperature of 135 F . 

FLOOR HEATING 

There are several methods used in 
the construction of concrete floors for 
radiant heating. One method is to 
place the heating pipes directly on a 
gravel fill, arid then pour the concrete 
over them. This is not a good method, 
however, because only a portion of the 
pipe surface is in contact with the 
concrete, so that the heat transmission 
from the pipe is low. A far better 
method is to pour a layer of concrete 
on the gravel fill to a depth of about 
1 to 2 inches. The heating coils can 
then be placed on th~ concrete and 
the rest of the concrete poured over 
them. Care should be taken to see that 
all the coils are perfectly level, in or
der to eliminate air pockets in the 
pipes. 

When hot water or steam pipes are 
placed in air spaces under floors, the 
rate of heat transmission is much low
er than when the pipes are embedded 
directly in the concrete. If this type 
of system is used, the water tempera
ture must be higher in order to allow 
for the lower transmission rate. 

There are several radianf heating 
systems in use today which embody 
the same principles that the Romans 
used 2000 years ago. One of the most 
famous of these is the heating system 
used in the Liverpool Cathedral. This 
was the first large floor heating sys
tem of modem times. In this system 
the heating is accomplished by the 
passage of warm air through large 
ducts constructed under the floor. The 
temperature of the circulating air 
ranges from 120 F. to 100 F . In one 
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test, the oil burner of the cathedral 
was turned off and it was found that 
it took 36 hours for the temperature 
of the Cathedral to fall 1 degree . . 

HEAT PANELS 

Another widely used form ,of radiant 
heating is the use of heated metal 
panels attached to the walls or ceil
ing of a room. These metal panels are 
usually made of cast iron. They are 
heated either by hot water pipes plac
ed behind them or they may be con
structed with passageways for water or 
steam. 

An interesting innovation in the use 
of heated panels is the use ,of elec
trically heated glass panels. These 
have come into increasing use in the 
heating of residences and other small 
buildings. The typical glass panel is 
mounted on a metal frame and is 
backed by a reflective shield. A me
tallic coating on the back of the glass 
serves as an electrical conductor and 
heating element. The usual output of 

Electric radiant cables are simply 
stapled to the ceiling and covered 
with plaster. 

-Ceil . H eat D iv., Homes Inc. 

these panels is 1000 watts. The pan
els are constructed in various sizes 
and can be mounted below ,or along
side windows or used as baseboards. 

A thermostatic control with a low 
temperature differential that will pro
duce rapid cycling of the heating units 

( Continued on Page 28 ) 

"That's not just a light up there on the ceiling! Mommy says that it's 
a new combination radiant he·ating panel and light fixture." 

- Electriglas Corp. 
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AND 

THE SAINT 
GOES MARCHING ON. 

By KEN REICHERT, E.E. '53 

Mid-March, 1903, Columbia, Mis
souri. 

Spring was early that year. The 
weather was "un-Missouri-like," warm 
and lazy. Oh, so lazy. 

A bunch of the boys were whoop
ing it up in the rear of the old Sen
ior Design room, lamenting as all stu -
dents do at one time or another: 

"Oh, what a Dog!" 

"Anyone that would assign that 
kind of a problem isn't human." 

"Man, but it's nice on the Hink-
son." 

"It sure is a long haul 'till Easter." 
"Yeah, we need a vacation." 
"Let's take ,one." 
"And would Greeney ever fry us." 
"What could we celebrate?" 
"What about Greene?" 
" ( reply censored)" 
"You know. St. Patrick, was a kind 

of Engineer." Dead silence followed. 
Mute tribute to this genius. 

And so it was born. In this man
ner, or in one so similar that only the 
scene or dialogue might change, start
ed the largest national undergraduate 
tradition ever known. From Rhode Is
land State, to the University of Cali
fornia, the strains of 'Erin go Braugh' 
may be heard in early March, rising 
to a crescendo on the 17th, the birth
day of St. Patrick, the patron saint 
of all engineers, past, present, and fu
ture. 

Prof. A. M. Greene, Jr., the 1904 class 
cutting was amplified by the engin
eers mass attendance of chapel, an 
unprecedented action, that literally 
filled the chapel to overflowing, and 
a spontaneous parade that started on 
the Red campus and ended at vari
ous points in town. Other than the 
fact that they were the beginning, the 
most important feature of these two 
initial celebrations, was that the fac
ulty began to show grudging recogni
tion of the proposition that St. Pat
rick had indeed been an engineer. 

The first carefully planned celebra
tion took place in 1905. Homer H. 
Haggard, captain of the football team, 
Tau Beta Pi, QEBH, a right popular 
boy, played St. Patrick, replete with 
whiskers, green robe, and staff. The 
seniors, gathered at Booches Pool Par
lor, and led by Haggard, marched to 
chapel. Along the way they were join
ed by most of the underclassmen, and 
an astounding percentage of the en-

gineering student body marched into 
chapel. After chapel, Haggard led the 
group to the steps of the Engineering 
Building, where the first Knighting 
Ceremony and Grand KowTow were 
held. The KowTow, oddly enough, 
may probably be given one half of 
the credit for saving the St. Pat's tra
ditions for us. The unusual sight of 
engineers, with their foreheads press
ed fervently to the sod, rear ends 
pointing skyward, seems to have 
caught the fancy of the Discipline 
committee, and diverted their atten
tion from the wroth they were wax
ing. It is appropriate to note here, that 
Prof. Luther M. Def,oe, beloved friend 
and advisor of the students, was as 
instrumental in diverting the Disci
pline committee as the KowTow, and 
deserves the credit for the other half 
of the save. 

The second annual parade followed 
the KowTow, and Haggard reviewed 
the marchers as they passed down 
Broadway. To climax the day, a ban
quet, and the first St. Pat's Ball were 
held. The belief that there was a Blar
ney Stone, and an imaginative draw
ing of the hieroglyphics expected to 
be found on the stone, and the first 
three verses of the song, "St. Patrick 
was an Engineer," also arose out of 
the 1905 celebration. 

In 1906 the celebration included 
all the activities of the previous year, 
and introduced a number ,of new fea
tures. The Blarney Stone was discov
ered, and used for the first time in the 

It began at the University of Mis
souri. The first celebration consisted 
of a mass cutting of classes, defiance 
of authorities, and not much else, oth
er than the reprisals from the faculty 
that followed. Undaunted by the 1903 
reprisals, which had been headed by 

Anticipated appearance of "Sacred Tablet," (1905) 
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Knighting Ceremony, degrees of 
Knighthood were given to the seniors, 
the first St. Pat's Button appeared, 
the first issue of the Shamrock was 
published, and dedicated to "St. Pat
rick, the perfect integral whose first 
derivative was an engineer," three 

verses were added to the song, and the 
first edict was distributed. One fea
ture added to the celebration, was so 

outstanding as to merit individual at
tention. This feature was the first 
Campus Stunt, an airship bearing the 
figure of St. Patrick, no mean feat in 
1906. A picture of this stunt may be 
seen in the display case in the En

gineering Building. The airship was 
taken to Academic Hall, in the eve
ning, where it floated between the sec

ond and third floors, during the St. 
Pat's Ball. 

Announcing the 1906 celebration, 
were posters printed in green ink, 

stating that St. Patrick would arrive, 
"Snakes, Mules (lawyers) and all oth
er obnoxious creatures take notice." 

It went on to state that whistles were 
to be blown and bells rung at three 
A.M., announcing March 17. They 
were jolting many happy Columbians 
out of their warm beds. 

March 17, 1907, fell on a Sunday, 

and the celebration was staged on 
Monday, March 18. It included all the 
features of the preceding ones, and is 

really important because it showed the 
final capitulation of the faculty, to the 
tradition. The University President, 

Dr. R. H. Jesse, granted the entire 
University an hour of recess in the 
morning, so that they might watch 
the ceremony and shenanigans of the 

engineers. The high point of the cele
bration, however, was the knighting of 

Prof. A. M. Greene, Jr., who had so 
fiercely opposed the inception of the 

tradition. He received the first Knight 
of St. Patrick ( summa cum laude) 
degree ever presented. 

Succeeding celebrations followed the 
pattern set by the first five, adding 
new features as the years passed, un
til the St. Pat's Week which we know, 
evolved. In 1908, the first organized 
Bar-B-Que and serenade of the wom

ens colleges were held. ( The serenade 
may no longer follow the Bar-B-Que, 
by decree of the powers that be.) The 
Green Tea made its appearance in 

FEBRUARY, 1953 

1919, and 1921 saw the first choosing 
and crowning of the Queen of Love 
and Beauty, and the first full St. Pat's 
Week. A float in the 1921 parade, de
picted the proposed "Union Build
ing." 

The Laboratory Exhibits were first 
connected with the celebration in 1911, 

but did not become a regular part of 
the activities until about 1925. The 
Hamburg Show, outgrowth of engin
eering smokers, first appeared in 1927, 
and was such a success, that the 1933 
button was dedicated to it. The prac
tice of beginning St. Pat's Week with 

attendance at Burrall Class is a car
ry-over from the mass chapel attend
ance featured in the early celebrations, 
and was first noted in 1938. The En
gineering Convocation, held on Satur

day morning, started sometime after 
1936, and was discontinued during 
the war, making its reappearance in 
1949. 

Thus, the St. Pat tradition origin

ated at the University of Missouri in 
1903, has been fifty years of growth 
and glory. There is no reason to as
sume that in another fifty or a hun

dred years, that the growth and glory 
will have faded away. You and I, will 
approach the Centennial celebration 

with much the same feeling that the 
'old' grads coming back to our cele
brations have. A feeling that, "this is 

nice, but you ought to have been here 

in my day. Those were the celebra

tions." Therefore, it behooves us all 
to make the most of these days, by 
being an integral part of the Golden 
Anniversary celebration to he held 

next month. 
To those of you that may think that 

St. Pat's Week is a set, static schedule 
of events, I recall that the 1952 cele
bration included, for the first time, a 
six weeks beard growing contest. An
other writer, recapping the first hun
dred years of the St. Pat tradition, 
some fifty years from now, may well 
write, "The beard growing contest, 

as we know it, is an outgrowth of the 
old one-week stubble contest held 
prior to 1952." 

"E1rin Go Braugh." 

TO THE FAITHFUL 

Let the KowTow be maintained in
violate. 

Let St. Patrick was an Engineer, 

ever be the official air. 
Let the degree of Knight of St. Pat

rick be bestowed upon all deserving 
outgoing seniors. 

Let the paraphenalia of St. Patrick 
be handed through the years. 

Let all be faithful. 

The author wishes to acknowledge 

the research of Harry A. Curtis, for

mer dean, for the dates and events in

cluded in this article. 

Actual front and back of stone discovered in 1906. 
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- PIK. 
Right. Smoo.ooth . . ., that's the 

word for both pretty Louise Boyka 
and the glass plate which she dusts 
off with her breath. De,veloped for 
scientists who were desirous of a 
super-smooth, dust-free surface, the 
plate is a flawless, finely-polished 
glass coated with vaporized gold. 

- General Electric 

Left. These two eight-axle rail
way units have been designed to 
carry the increasingly large gen
erating units such as the stators 
shown here. Their load-carrying ca
pacity is 501,000 lbs. However, 
when empty, they are among the 
lightest riding the rails, weighing 
only 99,000 lbs. each. 

-General Electric 

SINGLE SH01
, 

OF ENGINEER 
Left. This 5000-horsepower gas turbine is the first 

of twenty-eight such units which will be used on a 
gas pipeline system between West Texas and Cali
fornia. They will be used to operate centrifugal pumps 
at thirty mile intervals to boost the flow. 

- General Electric 
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OF ITEMS 
G INTEREST 

Right. This 12-ton spindle is the 
heart of one of the largest steam 
turbines ever built for the New Eng
land area. It will provide 81,250 kilo
watts of electric power to the great
er Boston area. 

- W esting house 

Left. Electrically - heated, three
phase high - temperature furnace 
used for tempering magnetic ma
terial punchings in hydrogen or ni
trogen atmosphere up to 2150 F. 

- Allis Chalmer s 
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Above. "g" whizz-z-z. Designed to withstand angu-
. lar accelerations of 200 g's, this small lamp is used to 

light the tips of helicopter blades which swing in a 48-
foot circle at 270 rpm .... The tungsten filament developed 
for this not-so-merry _go-round service is in three sec
tions that form three sides of a rectangle, with each 
corner rigidly braced. 

- W estinghouse 



MORE 

HORSE POWER! 

WHY? 

WHERE WILL THIS MANUFACTURER'S WAR 

END AND WHAT WILL THE CONSUMER 

GAIN? 

By DALE WHITE, M.E. '55 
and JAMES E. RATHKE, E.E. '53 

Today in Detroit, a war is going on 
that most people are vaguely aware 
of, but do not completely understand. 
This battle is a race by automobile 
manufacturers to see who can put the 
most horsepower under the hood of 
their product. The average consumer 
does not actually realize the impor
tance of more horsepower, or this war 
might not be going on. Manufacturers 
continue to advertise more horsepow
er, without stating the advantages or 
disadvantages of this increase. With
out knowing why, the consumer has 
therefore been led to believe that 
horsepower is a most important factor 
in buying a car. 

ADVERTISING 

The three most important selling 
factors in automobiles today are, styl
ing, comfort, and horsepower. Styling 
and comfort are a matter of individual 
taste, but horsepower should be more 
standardized. Competition among 
manufacturers should center around 
comfort, safety, styling, and economy, 
not increase of power. 
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First, we are told that horsepow
er means speed, but roads haven't 
kept up with the increase .of speed in 
modern day cars. Even before the 
horsepower war, cars were able to 
travel at a higher speed than was safe 
for highway conditions. Today, the 
number of cars in use is increasing at 
a phenomenal rate, much faster than 
highways can be repaired and con
structed to handle this increase. This 
means traffic jams, and other situa
tions where speed is dangerous. High 
horsepower does help to hold a curve 
at high speeds if the driver knows how 
to use it. 

SAFETY? 

A high horsepower to weight ratio 
means acceleration, and the ability to 
pass with more safety. However, no 
means has been found yet to increase 
the reaction time of the driver, ,or to 
make him more careful with this new
ly acquired pickup. If the driver uses 
no judgment, and takes even more 
chances than before because he has 
the feeling of power under the hood, 
manufacturers have accomplished ex
actly nothing when they give the con-

sumer more acceleration. Not all cars 
that have an increased horsepower 
have much of an increase in horse
power to weight ratio, which 1s ac
tually what gives an increase in ac
celeration. 

High horsepower means a bigger 
engine, a bigger engine a stronger 
frame, and a stronger frame, more 
weight. The net result is that the 
horsepower to weight ratio is rela
tively unchanged. Acceleration is the 
same, and the vehicle becomes no 
safer than before, except for the 
stronger frame. The driver is pouring 
fuel down the intake with an almost 
audible slurp, and a more noticeable 
rustling of bills at the station pump. 
On the highway, at a given speed, say 
fifty or sixty miles per hour, most cars 
could be run with the same engine 
with about the same horsepower. 
Horsepower required goes up as a 
power between the square and the 
cube of the velocity, so a large power 
change really doesn't give much of 
an increase in top speed. 

ECONOMY 

One advantage to the horsepower 
war is increased efficiency in engines. 
While looking for better ways of up
ing the power and economy of motors, 
manufacturers are discovering better 
design principles. Out of this re
search, new ideas for lubrication of 
cylinder walls, combustion chambers, 
better exhaust and fuel intake sys
tems and for valve operation have 
been developed. All this should ulti
mately result in longer lasting en
gines, and henceforth, more savings for 
the consumer. 

Where this horsepower war will end, 
or whether anyone will be declared 
the winner is unpredictable. Sometime 
in the future, we may end up with a 
car that will out weigh a two ton truck 
and be able to drag race with a jet 
plane, or we may have a fine well 
balanced car with a reasonable top 
speed and plenty of power when pow
er is needed. In the meantime, the 
public is in the midst of a power war 
which is costing them money, and 
what is worse, costing them improve
ments on other parts of the car such 
as comfort and safety. 
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MIZZOU 

By DON MORGAN 

The big celebration is only a month 
away. We're expecting a good show
ing from you alumni at the 50th An
niversary Celebration of St. Pat's 
Week. DO NOT FORGET TO REG
ISTER when you get here. We're 
bound and determined to find out 
where you men are located and what 
you are doing. Since we never have 
any information volunteered through 
the SHAMROCK, we intend to wring 
some out of you who are here during 
St. Pat's Week. 

The General Electric Company re
cently announced the election of eight 
new vice-presidents. Two of those ele
vated in responsibility were engineer
ing students at the University of Mis
souri. Mr. Charles K. Rieger who is 
the General Manager of the Small Ap
pliance Division of General Electric 
Co., of Bridgeport, and Mr. Cramer 

C. W. La Pierre 
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MEMOS 
W. La Pierre, General Manager ,of the 
Aircraft Gas Turbine Division at 
Evendale, Ohio, were the two Missouri 
men elevated. 

Mr. Rieger whose home was in 
Kansas City joined the GE organiza
tion in 1936 in the Sales Department 
at Ft. Wayne, Indiana, and then be
came a specialist on laundry equip
ment at the Bridgeport plant. He be
came manager of the Heating Device 
and Fan Division in 1947 and of the 
Refrigeration Division in 1950. 

Mr. La Pierce formerly hailed from 
Jackson, Missouri, and atended he 
College of Engineering until · the 
spring of 1924 when he joined GE's 
General Engineering Laboratory. He 
was later placed in charge of the 
Electro Mechanical Division and in 
1937 receivable Charles A. Coffin 
Award for developing the photograph
ers electric recorder. After two years 
with the American Car and Foundry 
Company, Mr. La Pierre rejoined the 

GE1 Company as Assistant Manager of 
the Aircraft Gas Turbine Division. He 
holds a number of patents covering 
measuring and electronic applications, 
and has written several papers for the 
American Institute of Electrical En
gineers. 

(Continued on Page 24 ) 

Charles K. Rieger, B.S. E.E. '36 
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Old Sam finally found out the sig
nificance of FUE ESMIF's name. Be

ing a gremlin, he was without a name 
in his own land. When he started 
plaguing the engineers he assumed 

the nom de plume of Fouled Up En
gineer. He then added, for a last name, 
ESMIF, corresponding to the grades 

he tries so much to foul up. 

FUE ESMIF 

Charlie Barnard is the only student 
in Flood Control, under Sangster. 

Flood Control-=-the restrain of af
fected organs after a hard night at the 
tavern. 
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with SL/PST/CK SAM, B.S. '99 

Bill Veltrop was explaining to the 

boys in C.E. 102 the workings of a 
strain gauge. Bill told the class the 
gauge would work in a depression. One 

of the boys then asked if it would also 
work in a period of prosperity. The 
"humorous" lad is not sorry for his 
joke, but he is certainly getting tired 

of being the only one who has to do 
the "Compression of Concrete" experi
ment every lab period. 

The lad would like to know if the 
gauge will measure the strain on him
self but is afraid to ask. 

One thing you've got to say for 
these C.E.'s taking EE 120 is that 

they are very conscientious. One group 
having always heard that a series 
motor would "run away" if the load 

were suddenly removed, faithfully sta
tioned one member at the door to run 

it down should the "pony" brake fail. 

There is a prof in EiE ( won't men
tion any names, but he just came back 

from Egypt last fall. Are you listen
ing Dr. Waidelich?) who really gives 
comprehensive quizzes. They cover 

everything that his class doesn't un

derstand. 

The EE 370 class is drawing circle 

diagrams, and should do a good job 
as it is usually going in circles. 

Old Sam went home last weekend 
and even though it had been only a 

week since he had seen his better half, 
it seemed to him as if she had got
ten twice as big. Funny how narrow 

a garage door looks when she goes 
through. 

(Continued on Page 30) 
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ENGINEERING 

There's a real incentive in working out ways to 
do things that have never been done before. And 
problems in pioneering are constantly cropping 
up at Western Electric-manufacturing unit of 
the Bell Telephone System. 
For example: the revolutionary electroforming 
process dreamed up and made a reality by West
ern Electric engineers for making copper coated 
steel wire. 
The big idea was this: Could a process be devel
oped in which successive coats of copper, lead 
and brass would be deposited on steel wire 
electrolytically in one continuous operation? 
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25 strands of steel wire start on their way to be electro
lytically coated with copper, lead and brass. 

Part of the 600 foot long electroforming machines 
where wires go through successive baths of plating 
solutions. 

Console of controls for entire process is readily operated 
when necessary, even though seldom used In the 
almost fully automatic operation. 

• • • with a pioneering twist 

Engineers of varied skills-electrical, mechani
cal, chemical, metallurgical, civil-went to work 
as a team. After solving many problems, they 
came up with a process · that makes better, 
stronger wire at lower cost-does it at the rate 
of 1 ¾ billion feet per year. 

Recent developments such as microwave radio 
relay networks for telephone calls and television 
programs-operator and customer dialing of 
long distance calls-secret electronic equipment 
for the Armed Forces-promise an ever-widen
ing field for young engineers of varied training at 
Western Electric. 

A UNIT OF THE BELL SYSTEM SINCE 1882 
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BULLARNEY 

It seems that the gate broke down 
between Heaven and Hell. St. Peter 
appeared at the broken part of the 
gate and called to the Devil, "Hey, 
Satan, it's your turn to fix it this 
time." 

"Sorry," replied the boss of the land 
beyond the Styx. "My men are too 
busy to worry about fixing a mere 
gate." 

"Well, then," growled Peter, ''I'll 
have to sue for breaking our agree
ment." 

"Oh, yeah?" said the Devil, "Where 
are you going to get a lawyer?" 

Darling, y,our eyes are like deep 
pools of sparkling water, your lips are 
like rosebuds wet with the morning 
dew, your teeth are like the finest 
pearls, but you have the damndest 
nose I have ever seen on anything ex
cept an African anteater. 

"Darling," a mother reproved her 
daughter, "you were awfully late get
ting home last night. It's old-fashion
ed of me, but I should like to know 
where you were." 

"Certainly, Mom. I dined with . .. 
well, you don't know his name; and 
we went to several places I don't 
suppose you've been to; and finished 
at a queer little night club ... I for
got its name but it's in a cellar some
where in town. So everything's all 
right, isn't it, Mom?" 

"Of c.ourse, darling. It's only that 
I just like to know." 

Came the smal! voice: Please, Mrs. 
Brown, may I have my arrow? 

Mrs. Brown: Why certainly, where 
is it? 

Petite voix: I think it's stuck in 
your son. 
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By FRENCH 

The old deacon was lecturing one .of 
his flock, a middle-aged man who was 
a model of sobriety during the week, 
but blacked out completely on Satur
day nights. 

"Brother," the deacon gently ad
monished him, "you should struggle 
and fight against that craving. When 
you feel it coming on, you must try 
to wrestle with your conscience." 

"'Taint no use, Deacon," the re
pentant sinner replied. "Dat ole con
science am too strong. He done throw 
me every time." 

Telephone .operator: Is this 3-7654? 
Housemaid : Y assumm. 
Telephone operator: Long distance 

from Washington. 
Housemaid : Heh, heh, yessum; it 

sho is. 

Ginger Ale- A drink that tastes like 
your foot feels when it's gone to sleep. 

I never kiss 
I never neck 

I never say hell 
I never say heck. 

I'm always good 
I'm always nice 

I play no poker 
I shake no dice. 

I never drink 
I never flirt 

I never gossip 
Or spread the dirt. 

I have no line 
Of funnytricks 

But after all 
I'm only six. 

- Froth 

Little boy: Do you love me? 
Little girl: Uh-huh. 
Little boy: Then why doesn't your 

chest heave like in the movies? 

""' How can I woo you and win you, 
asked the desperate lover of his girl. 
With three little words, she replied. 
And what art they, he asked. One 
million dollars. 

""' Two eager and dashing young beaux 
Were held up and robbed of their 

cleaux. 
While the weather is hot 
They won't need a lot 
But what will they do when it 

sneaux? 

""' And then there is the story about 
the woman who married four times. 
Her first husband was a millionaire, 
her second was a famous actor, the 
third a we]] known minister, and the 
last an undertaker.- One for the mon
ey, two for the show, three to make 
ready, and four to go. 

""' Mac's wife was very sick and he 
ran toward the mortician's. A friend 
stopped him, "Surely it's the doctor 
you want. 

"Outa my way, I can't afford to 
deal wi' middlemen." 

""' Hubert: "You say your friend was 
drowned while you were in Italy?" 

Oscar: "Yes, he got into a street 
fight in Venice." 

""' "Whar ya from?" 
"Muleshoe, Texas." 
"One of those jerk towns where 

everybody goes out to meet the 
train?" 

"Train?" 
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Your 
Future 

as a 
Chance 
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New Chance Vought 
Navy Twin Jet "Cut/an", 

Chanoe Vou,ht'• completely 
.;, conditioned, modern plant. 

DIVISION 
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Chance Vought Aircraft, a designer and builder of mili
tary aircraft for 35 years, offers the graduating engineer 
and scientist an opportunity to join in the design and 
manufacture of fighter aircraft and guided missiles. 

The design of fighter aircraft is constantly being im
proved as new materials .and more powerful engines 
become available. Guided missile design is'in the pioneer
ing stage and progress up to this point, in our opinion, can 
be compared to the period of development of piloted air
craft prior to World War I. Imaginative thinking as well as 
sound engineering is an important part of these programs. 
The young engineer through his creative thinking can 
rapidly assume a position of engineering responsibility in 
the Chance Vought organization. 

If you are receiving a degree in Aeronautical Engineer
ing, Mechanical Engineering, Civil Engineering, Electrical 
Engineering, Mathematics or Physics, Chance Vought 
invites you to discuss your future in these fighter aircraft 
and guided missile programs. Contact your Placement 
Director for an appointment with the Chance Vought 
Aircraft representative. 

CHANCE VOUGHT 
AIRCRAFT 

mi U~ ;• CHAIICE 
VOUGHT 
~ 

Dallas, Texas 

UNITED AIRCRAFT CORPORATION 
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MIZZOU MEMOS 
( Continued from Page 19 ) 

E. S. Rehagen, B.S. E.E. '28 

City Branch offices which have been 
in existence for a number of years. 
This and other Southwestern District 
changes · are based on the successful 
pilot operation of the new organiza
tion pattern in the company's Central 
District, which created the Pittsburg 
branch office earlier this year. 

served several years. Earlier he was a 
district application engineer. He is 
vice-chairman of the suburban dis
trict, St. Louis Council of the Boy 
Scouts of America; and a division co
chairr~an of the Greater St. Louis 
Community Chest. His professional 
activities have included the presidency 
of the St. Louis Chapter of the Na
tional and Missouri Society of Pro
fessional Engineers and section chair
man of the American Institute of Elec
trical Engineers. 

Word has reached us that West
inghouse recently created a St. Louis 
branch office in a move involving 
three Missouri graduates. The new 
branch will be comparable to the 
Houston, Dallas, Denver, and Kansas 

With the creation of the St. Louis 
branch, Mr. L. W. McLeod, vice
president in charge of the Westing
house Electric Corporation's South
western District, announced the ap
pointment of E. S. Rehagen as branch 
manager. A veteran of 25 years ser
vice to the company, Mr. Rehagen 
joined Westinghouse in 1928, upon 
graduation from the University, where 
he received a B.S. in Electrical En
gineering. He also was graduated from 
Rockhurst College, at Kansas City, 
Missouri, with a Bachelor of Arts de
gree in 1924. Mr. Rehagen was for
merly supervisor of the electric utility 
department, in which capacity he had 

To implement the branch office 
staff, Mr. Rehagen has appointed two 
other MU graduates, Fred N. Wight
man, BS EE '36 and Edward B. 
Scruggs, BS E.E. '41 as two of his 
sales supervisors, who are responsible 
for specific groups of application en
gineers in the St. Louis branch office. 

That's all the dope for now. See ya 

here St. Pat's Week. 
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A new contribution to accuracy 

production from Brown & Sharpe; for 

measuring bores or holes directly - without 

masters, reads like a conventional micrometer. 
Eliminates many expensive plugs and setting 

rings. Sixteen sizes to measure from .275" 
to 4.000". Extensions are available to facili
tate measuring deep holes. Write for illus
trated Bulletin. Brown & Sharpe Mfg. Co., 

Providence 1, R. I., U.S.A. 

''3114'' 
DIALS 

Dorn Cloney 
OF COURSE 

Superior Laundry 
AND 

Dry 

FREE 
DELIVERY 

AND 
PICKUP 

Cleaning 

SOUTH 
EIGHTH 
STREET 
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Your guardians of qualicy in radio, 

television and recorded 

When you see these trade marks on 
television sets, radios, "Victrola" phono
graphs, and other electronic instruments 
you are always assured the highest qual
ity-born of leadership in research, fine 
engineering and craftsmanship. 

The sun never sets on these trade 
marks, and millions of people around the 
world turn to them with confidence. 

RCA, as the pioneer in the field, contin
ues to lead in every major advance ... in 
all phases of television. 

RCA Victor has made radio a household 
word to millions of Americans. "Victrola" 
phonographs have extended great music 

FEBRUARY, 1953 

from concert halls to homes everywhere, 
from Broadway to Every Street, U.S.A. 

You also see these trade marks on rec
ords so rich in "living presence" that art
ists seem to be performing in your home. 

Little Nipper and the familiar phrase 
"His Master's Voice" have appeared on re
cordings made by the world's greatest artists 
-for more than half a century. 

These same high standards of quality 
make NBC the nation's leader in radio 
and television broadcasting. You can de
pend on RCA and RCA Victor trade 
marks as guardians of quality-sure 
guides to finer performance, dependa
bility, better value and service. 

• music 

CONTINUE YOUR EDUCATION 
WITH PAY-AT RCA 

Graduate Electrical Engineers: RCA 
Victor-<me of the world's foremost manu
facturers of radio and electronic products 
-offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad
vancement. Here are only five of the many 
projects which offer nnusual promise: 
• Development and design of radio re
ceivers ( including broadcast, short-wave 
and FM circuits, television, and phono
graph combinations). 
• Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 
• Design of component parts such as 
coils, loudspeakers, capacitors. 
• Development and design of new re
cording and producing methods. 
• Design of receiving, power, cathode 
ray, gas and photo tubes. 
Write today to College Relations Dioi
rion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineen and Physicists. 
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Superior Quality 

Dependable Service 
Say it with Flowers 

from . 

MAIN STORE 
25 on the Strollway 

4 phones 2-3151 

CAMPUS SHOP 
708 Conley 
Phone 9767 

We Grow Most of Our Flowers 
MEMBER F.T.D.A. 

Established 

1857 

BOONE 
COUNTY 

NATIONAL 
BANK 

95 Years 

of Banking 

MEMBER F.D.l.C. 

COLUMBIA'S MOST 

COMPLETE SHOE STORE 

--
Broadway at Eighth 

John Exon Prof. 0. A. Pringle 

SCHOLARSHIP 

AWARD 

John Ex.on, E.E. '53, has been 
awarded a $500 cash scholarship by 
the General Electric Company. Shown 
above examining the official scholar
ship certificate are John (left) and 
Mr. Pringle. The purpose of the 
scholarship, which was announced last 
spring, is to aid and encourage deserv
ing and outstanding young engineers 
in the completion ,of their undergrad
uate education. Eligible students were 
those who would be seniors this year 
in electrical, mechanical, industrial, 
aeronautical or chemical engineering. 
The award was based on scholarship, 
campus activities, employment record, 
evidence of ingenuity, resourcefulness 
and leadership, and the candidates' 
own statement of his qualifications 
presented in a letter t,o the judges. In 
accordance with the rules laid down 
for the program, the outstanding stu
dent from the University of Missouri 
was selected by the local chapter of 

Tau Beta Pi. The candidate was then 
submitted to a committee of judges 
from the General Electric Professors' 
Conference Associati,on, in which Mr. 
Pringle is a representative. The judges 
chose three recipients from among can
didates from five midwest universities. 

John was born in Maywood, Mis
souri, and attended Emerson High 
School there. After graduation he 
worked for TWA until entering the 
Air Force in 1946. After being dis
charged he began his engineering stud
ies, ,only to be recalled to active duty 
from the reserves in 1950. Taking fi
nal leave of the service over a year 
later, he returned to the University of 
Missouri, where he has been a mem
ber of Eta Kappa Nu, Tau Beta Pi, 
A.I.E.EL, and Engineers Club, Junior 

Chairman of St. Pat's E.E. Lab Ex

hibits, and Personnel Assistant at his 

dormitory. 
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Another page for YOUR BEARING NOTEBOOK 

How spindle and drive 
shafts are mounted 

on TIMKEN® bearings 
The drive of a high speed boring mill is mounted 
on single row type TS, and two row type TNA 
bearings. Input, intermediate and bevel pinion 
shafts are mounted on two type TS bearings on 
one end, and a two row type TNA bearing free 
to float on the opposite end. Single row type TS 
bearings are indirectly mounted on the main 
table vertical spindle. 

TIMKEN 
TAPERED ROLLER BEARINGS 

How to keep a high speed 
boring mill accurate 

To insure table accuracy in high speed boring mills, 
spindle vibration must be eliminated. That's why de
signers mount the table spindles on Timken® precision 
tapered roller bearings. They hold spindles in positive 
alignment, eliminate vibration. Line contact between 
rollers and races of Timken bearings provides extra 
load-carrying capacity. The true rolling motion and 
incredibly smooth surface finish of Timken bearings 
practically eliminate friction and wear within the 
bearing itself. 

Want to learn more 
about bearings? 

Some of the engineering problems you'll face after 
graduation will involve bearing applications. If 
you'd like to learn more about this phase of engi
neering, we'll be glad to help. Clip this page for 
future reference, and for a copy of the 270-page 
General Information Manual on Timken bearings, 
write today to The Timken Roller Bearing Company, 
Canton 6, Ohio. Cable address: "TIMROSCO". 

NOT JUST A BALL O NOT JUST A ROLLER a:::> THE TIMKEN TAPERED ROLLER a::, 

BEARING TAKES RADIAL ~ AND THRUST -()- LOADS OR ANY COMBINATION * 
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• ALBANENE, * a K&E product,is the preferred tracing paper 
in thousands of drafting rooms. It is transparentized, not with 
messy oils that leak, but with a special synthetic trans
parentizer developed by K&E. ALBANENE does not turn 
brittle or lose its transparency with time. After years it is as 
good as new. *Trade Mark® 

KEUFFEL & ESSER CO. 
UT, 1867 

NEW YORK • HOBOKEN, N. J, 
Chicago • St. Louis • Detroit • San Francisco • Los Angeles • Montreal 
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:l-armer miJJouri 
--PUBLICATION PRINTERS--

200 SOUTH SEVENTH STREET 

Columbia's Union Label Shop Phone 9741 

"FOR YOUR PARTY NEEDS" 

FULL LINE OF BEVERAGES 

THE BROWN DERBY 
PIPES & TOBACCOS 

116 S. Ninth Dial 5409 

RADIANT HEAT 
( Continued from Page 13 ) 

is desirable with this system. It is es
sential that the radiant panels be held 
close to operating temperature since 
the cessation of radiation during the 
off cycle is very noticeable if the peri
od is long. 

These glass panels were tested in a 
four room house under varying outside 
conditions. It was found that they pro
vided sufficient heat in all cases. How
ever, the average cost of heating a 
house electrically can usually be ex
pected to be greater that the cost of 
coal, oil, or gas. 

Another use of electrical energy for 
radiant heating is to embed the elec
trical conductors in the plaster of the 
walls or the ceiling of a room. The 
conductors can be obtained in varying 
lengths and wattage capacities and are 
suitably covered for protection against 
the plaster. In tests made using this 
type of installation, it was found that 
the average surface temperature of the 
plaster over the wires was 115F, with 
a room air temperature of 68 F. 

ADVANTAGES 

Radiant heating has several advan
tages over other methods of heating. 
One advantage of radiant heating sys
tems over more conventional systems 
is lower operating costs. It is not un
common to have a reduction of 20 to 
30% in fuel consumption. This more 
than offsets the slightly higher instal
lation costs of a radiant system. 

Radiant heating systems are m,ore 
healthful than other heating systems 
which depend on convection for their 
operation. With radiant heating, the 
temperature of the air in the room 
can be lower than with convection 
heating. Because of this, convection 
currents are not so str,ong, resulting 
in less drafts and a more comfortable 
feeling by the occupants. The cool
er air permitted by use of radiant 
heating retains its natural humidity so 
that the feeling of cold produced by 
rapid evaporation of perspiration in 
dry air is reduced. It is also a physio
logical fact that, the lower the air 

( Continued on Page 30) 
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How the Petroleum Industry Helped 

Solve the Nation's Benzene _Shortage! 

t Stondord 
wers o iont to comes 

from these g d' no refinery 
o·l's Whiting, In io ntly needed by 

I roduct urge . 1he pe· 
benzene, o p . industries. 

, booming . process 
America s ' h droform1ng -

-. dustry s y . I benzene troleum ,n the crit1co . 
. I ing to solve d the notion, 
1s he P t threotene 
shortage tho 

FEBRUARY, 1953 

HIGHLY-SKILLED chemists in well-equipped 
laboratories may come forth with anything 
from a new spray for protecting apples 
against disease and insects to a method for 
synthesizing benzene from crude oil fractions. 

In the latter case, petroleum industry 
scientists had to run a race with a threat
ened critical shortage. Production of such 
things as synthetic rubber, nylon, styrene 
and phenol plastics, aniline dyes, sulfa 
drugs, insecticides and certain types of mili
tary explosives was endangered. 

By use of the hydroforming process, which 
Standard Oil scientists helped to perfect, our 
technical men synthesized benzene from pe
troleum naphthas-and in large quantities. 

In fact, at Standard Oil's Whiting, Indi
ana plant, benzene production capacity 
has risen in the past year to 16 million gal
lons. In addition, according to the Petro
leum Administration for Defense, other 
refineries ultimately will produce many 
times this amount as the petroleum indus
try's answer to the chemical industry's 
urgent need for large additional quantities 
of this vital fluid. 

Success in producing benzene commer
cially is only one of the many benefits de
rived from the petroleum industry's more 
than $130 million annual expenditure on 
research and technical services. 

At Standard Oil alone 2,500 persons de
vote full time to research and engineering. 
Young college-trained technical men will 
find the wide variety of subjects under in
vestigation and the keen competition in the 
petroleum industry stimulating to scientific 
thought. 

Standard Oil Company 
910 South Michigan Avenue, Chicago 80, Illinois 
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COLUMNS 
( Continued from Page 20) 

A fellow in E.E. 119 stopped the 
class when he said he had always 
thought the brushes on a D.C. motor 
were to keep the commutator clean. 

4, 

They were going to close school 
during the flu epidemic but the dis
ease rate didn't quite hit 90%. 

4, 

Well, my nose is running so I gotta 
go. 

See ya next month. 

Et:-~. -··-·•··-
~~~:;,;.,,,;,;,,,,,./•: 

RADIANT HEAT 
( Continued from Page 28) 

temperature existing with a desired 
degree of comfort, the more alert a 
person will be. Thus radiant heating 
would be a good form of heat for an 
office building or a factory. 

Some ,other advantages of radiant 
heating in an office building are a 
more uniform temperature with no 
cold or hot spots and the elimination 
of scattered heating units that pro
duce uneven heating and also take up 
floor space. 

Radiant heating has many applica
tions. One ,of the major applications 
of radiant heating today is in large 
garage buildings and in airplane hang
ars. In this case, the most used method 
is to embed the heating pipes in con
crete floors. Radiant heating is also 
used to a large extent in office build
ings, hospitals, and schools, and to a 
lesser extent in private homes. Ceil
ing and wall heating are the most pop
ular forms of radiant heating for these 
applications. In hospitals, particular
ly, radiant heating has the advantage 

that no air is circulated, thus cutting 
down on the danger of infection from 
air borne germs. This advantage is 
particularly utilized in operating 
rooms. 

Thermodynamically, there is no evi
dence as to which is best, wall, ceil
ing, or floor installations. However, 
ceiling installation has one advantage 
over floor installation in that it is 
easier to break into a plaster ceiling 
to make repairs than it is to tear up 
floors or break into a concrete floor. 

It seems safe to predict that radiant 
heating will increase in popularity in 
the future. Already prefabricated sec
tions embodying copper coils with 
metal plaster lath have been develop
ed to aid in the rapid and economical 
installation of radiant heating systems. 
Also, the demand for air conditioning 
in the summer is increasing, and a 
radiant heating system utilizing coils 
of pipe in the ceiling, walls, or floor 
will also work very well as a radiant 
cooling system. Thus one installation 
will serve the double purpose of heat
ing in winter and cooling in summer. 

THE WORLD'S MOST COMPLETE LINE OF 

PURE WATER STILLS 

The first s11IJ1nt1rine instt1llt1tion of ti pipe-type 

Barnstead Laboratory and 
Industrial Water Stills 
produce water of unvary
ing consistency and un
matched purity. Easy to 
operate, easy to clean, 
they provide pure water 
at low cost. The proven 
standard of the scientific 
and industrial world, Barn
stead offers over 100 sizes 
and models to meet any 
pure water requirements. 

C(I/J/e system was recently installed under the Hudson River 
at Poughkeepsie, N. Y. Three cables, each nearly ¾-miles long, 
were simultaneously pulled into a six-inch welded steel pipe laid 
across the . river bottom. The pipe was then filled with oil main
tained at 200 lbs. pressure, enabling a 110,000-volt power circuit 
to cross the river safely. 

This kind of system is called Oilostatic- a design which has long 
been first choice among utilities for handling large blocks of power 
by means of a high-pressure pipe-type cable system. Increased cir
cuit reliability and savings on installation and maintenance costs 
are realized. 

Oilostatic' s new role as a submarine cable is typical of the sig
nificant contributions to better electrical service made by Okonite 
engineers. • • • 

Tough jobs are the true test of electri
cal cable ... and installations on such 
jobs usually turn out to be Okonite. 

0 N I T E A. insulated wires and cables 
8789 
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Write Today 
for Liter11ture 

45 Lanesville Terrace 
Forest Hills 

Boston 31, Mass. 

THE MISSOURI SHAMROCK 



"I'VE ALWAYS been interested in the basic 
problems of engineering. But when I 

got out of school, I needed additional 
courses to do the things that interested me. 
More mathematics-more mechanics were 
required. Since joining Allis-Chalmers, 
these gaps have been filled." 

Variety of Experience 

"I became interested in the Allis-Chalmers 
Graduate Training Course 9uring a plant 
tour in my Senior year. As I watched men 
building steam turbines, electric motors, 
transformers, pumps, rotary kilns, crush
ers, and many other products, I was im
pressed by the variety of experiences to be 
obtained at A-C. It looked to me like a 
cross-section of heavy industry. When I 
found that GTC students choose the de
partments they work in, as well as the type 
of work, I decided to join Allis-Chalmers. 

"As a GTC student, I was given every 
opportunity to work in many departments. 
However, the basic problems involving 
aerodynamics, mechanics and elasticity 
appealed to me and I chose to work pri-

Rough-machined turbine spindle for 120,000-
kw steam turbine. Calculating torsional 
stress and critical speed on shafts like these 
is part of Baird's job. 
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~-~G~ 
~C'~~rfme 
C'~ ,,-s~IJ 

says ROBERT D. BAIRD, Ph. D. 
University of Illinois, B. S.-1942 • University of Wisconsin, M . S .-1949 

University of Wisconsin, Ph. D.-1951 
and now a member of Engineering Calculations Group 

marily on blowers and steam turbines." 

Aided by Experts 

"Since joining A-C, I have had the oppor
tunity to work with the company's leading 
consultants, and was encouraged to attend 
evening courses at the University of Wis
consin, in Milwaukee, which led to a 
Master's degree. 

"In 1949 the company awarded me a 
graduate fellowship for 12 months' resi
dence study at the University of Wisconsin 
and I got my Doctor's degree in Mechanics. 

"So you see, whether you want to do basic 
engineering or be a sales engineer, de
signer, production or research engineer, 
Allis-Chalmers Graduate Training Course 
offers a wonderful opportunity." 

Vibrating screens by Allis-Chalmers are 
found throughout the world, wherever coal 
and ore are mined and rock is quarried. 

Facts Graduates Should Know About 
Allis-Chalmers Graduate Training Course 

1. It's well established, having been 
started in 1904. A large percentage of 
the management group are graduates 
of the course. 

2. The course offers a maximum of 24 
months' training. 

3. The graduate engineer may choose 
the kind of work he wants to do: design, 
engineering, research, production, sales, 
erection, service, etc. 

4. He may choose the kind of power, 
processing, or specialized equipment 
with which he will work, such as: steam 
or hydraulic turbo-generators, circuit 
breakers, unit substations, transformers, 
motors, control, pumps, kilns, coolers, 
rod and ball mills, crushers, vibrating 

screens, rectifiers, induction and dielec
tric heaters, grain mills, sifters, etc. 

5. He will have individual attention 
and guidance in working out his train
ing program. 

6. The program has as its objective the 
right job for the right man. As he gets 
experience in different training loca
tions he can alter his course of training 
to match changing interests. 

7. For information watch for the Allis
Chalmers representative visiting your 
campus, or call an Allis-Chalmers dis
trict office, or write Graduate Training 
Section, Allis-Chalmers, Milwaukee 1, 
Wisconsin. 

ALLIS-CHALMERS ♦ 
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SEZ 
PRE - REGISTRATION PRO-

CEDURE, but a memory by now, de
serves some mention. It was as com
plicatect' as ever, though good-will to
wards improvements was noticeable. 
For example, the long trip to Indus
trial Arts Building was eliminated this 
year by the smaller, but efficient place 
with the highsounding name of "Quon
set Hut." Out of its doors came more 

· guys than in the last year, saying they 
pre-registered within an hour or less. 
Under more general phases of pre
registration, there were even more im
provements. 

ADVISING SYSTEM has pro
gressed over the previous years. Now 
everyone has an advisor, and this 
year advfoe was really offered. The 
main changes occurred in that every 
adviser was given a definite list of ad
visees, and in increasing the numbers 
of advisers per department. So, with 
student cooperation, Jet's hope there 

. won't be any more second year sen
iors, wondering about that misplaced 
pre-requisite course that can be taken 
only once a year. 

"" SCHEDULING COURSES has al-
ways been a problem for upperclass
man engineers, since many required 
courses are offered in parallel, and 
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therefore hard to schedule. Seems this 
year quite a few people were griping 
about the M.E1. 242 Jab conflicting 
with M.E. 395, and with E.E. 122. 
Loudest gripes were heard about many 
R.O.T.C. courses conflicting with re
quired lab courses. Of course there's 
the ,old saying that somebody ought 
to do something about that, but then, 
it shouldn't be too hard for Engine 
School and the R.O.T.C. department 
to get together and reach an agree
ment on schedules. As a matter of 
fact, one instructor says it has been 
done before, and could be done again. 

"" SHAMROCK SIGN on top of the 
main entrance to Engine Building still 
Jacks a good neon tube. Time and 
again someone makes a remark about 
it, and then proceeds to forget it with 
everybody else. If nothing can be 
done sooner, then at least Jet's have it 
on the agenda for the next Engine 
Club meeting. 

"" MEN'S SWIMMING POOL may 
be a reality next year, as a result of 
student action. OJ' SHAMROCK 
notes that one of the students pro
posing the plans was Clint Starke, En
gine Club Program Chairman. With 
the engineers pitching in, with the in
terest of the whole school aroused by 
the "Student," it should be possible to 
realize the ambition of a few decades. 

And Jet's hope it will be realized be
fore we all leave school! 

"" 
ST. PA T'S WEEK ACTIVITIES 

were discussed at the January Engine 
Club meeting. 01' SHAMROCK feels 
there isn't much need to worry about 
most of the events during the Big 
Week, but about the preparation for 
these events. All indications show 
that the St. Pat's Board is doing its 
job well this far; how well, we can 
only judge from the results. A campus 
stunt is only a stunt as a success. A 
skit presented for entertainment is en
tertaining only when the audience ap
proves. As far as some of this year's 
skits go-well, you've seen them. 
There is no Jack of talent in Engine 
School, so with the right man in 
charge, we could expect a few grins 
from this year's Hamburg Show. With 
new ideas from underclassmen, a 
campus stunt to stun even the most 
phlegmatic lawyers could be realized. 
Since this year is the 50th anniversary 
of St. Pat's Week, there will be more 
than the usual amount of publicity 
given to Engine School and all Miz
z.ou. 01' SHAMROCK thinks we'll live 
up to our reputation only by working 
harder on preparations. If we can't 
make a success of it, then Jet's forget 
about having a St. Pat's week next 
year. We could always substitute 
something easier for that week-for 
example, a Flower-Growing Week 
maybe. 

YE ED 
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All kinds of engineering iobs 
coll for photography 

L et's say you're going to engineer tomorrow's global transportation 
systems-explore inaccessible areas for new mineral deposits-or that 
you'll design a new machine or product. All along the engineering 
way, you'll find photography playing an important part. 

Photography can help you choose a site through aerial photographs. 
It helps you analyze structural stresses by studies of plastic models in 
polarized light. It provides information on metal strength and struc
ture through x-ray diffraction and photomicrography. It provides a 
rapid means of reproducing engineering drawings full-size-or reduc
ing them to mere frames on microfilm for safe, easy storage and ready 
reference. 

Applying photography to engineering and engineering to photog
raphy have become specialties in themselves. This has led graduates in 
the physical sciences and in engineering to find positions with the 
Eastman Kodak Company. If you are interested, write to Business and 
Technical Personnel Department, Eastman Kodak Company, 
Rochester 4, New York. 

FUNCTIONAL PHOTOGRAPHY 
-serves industrial, commercial and scientific progress 

Ph o togrammetry -the technic of surveyir. 6 by 
photography- provides essential inform ation for 
world-wide planning of airports , pipe lir:es, conveyor 
systems, mineral and oil developme:1t, and all kinds of 
engineering undertakings. 

TRADE · MARK 



MY QUE S TION TO THE G-E ST U DENT INFORMATION PANEL: 

" What educational training opportunities 
are available to engineers in General 
Electric?" 

• •• J AMES H. R OBBINS, University of Florida, 1953 

The answer to Mr. Robbins' question, presented at a stud e nt informa
tion mee ting he ld in July, 1952 between G ~E personnel and repre 
sentative college students, is printed below. If you have a question 
you would li ke answered, or seek further information about General 
Electric, mail your request to College Editor, Dept. 221 - 6, Gene ral 
Electric Co., Schenectady, N. Y. 

M. M. BORING, Engineering Services Division ... In 
General Electric the engineer has his choice of engaging 
in either Company education programs or in ·graduate 
study 1n nearby colleges and universities. 

The Company programs are based on material directed 
toward better fitting the engineer for a career with the 
Company. He will gain first-hand knowledge of industry, 
come in contact with many different products and types 
of work, and associate with top-flight engineers . 

General Electric actively encourages college graduate 
study, and when this study applies to the individual's 
work, on approval by his departmental manager, provi
sions are made for refunds of one-half tuition costs upon 
satisfactory completion of courses. 

The technical education programs in G.E. may he di
vided into two main categories : the advanced technical 
programs, where carefully selected students (any engi
neer may apply) are given intensive training; and the 
general and specialized technical courses, available to all 
Company engineers. 

The objective of the advanced technical programs
Creative Engineering, Advanced Engineering, and Process 
Technology-is to impart an understanding of funda
mental scientific principles and their application to par
ticular problems, as well as to encourage a basic approach 
to these problems and promote confidence . in the engi
neer's own ability. 

The Creative Engineering Program is directed toward 
developing creative and inventive abilities, and a logical 
approach to design problems by definition, search, selec
tion, and evaluation. 

Organized to develop top
flight engineers, the Advanced 
Engineering Program provides 
an opportunity to study fun
damental physical principles 
and advanced mathematical 
methods in the areas of elec
trical and mechanical engineer
ing. 

The Process Technology 
Program, concerned with chemical, chemical engineering, 
and metallurgical fields, acquaints the engineer with 
laboratory and engineering groups, with activities in many 
locations, and with various product businesses of the 
Company. 

The category that includes the general courses is de
signed to acquaint engineers with the engineering aspects 
of marketing, manufacturing, and application engineer
ing as well as providing less intensive courses on funda
mental principles. The specialized technical courses pro
.Yide intensive study for engineers permanently assigned 
to operating departments in such fields as servo
mechanics, heat transfer, and magnetic design. 

In addition, educational opportunities are offered 
engineers by our Manufacturing, Marketing, Employee 
and Plant Community Relations, and other divisions . 

Besides having the opportunity for educational devel
opment, the engineer in General Electric is given a good 
job with plenty of responsibility, sound training for a 
lifetime career, opportunities for careers in widely varied 
phases of science and engineering, a good place in which 
to work, and a place in which to lead a well-rounded life. 

<Joa «Mi /ef ~ cm/~ in_ 

GENERAL. ELECTRIC 
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How to turn a high strength steel cup 
inside out, cold 

OFFHAND, anyone familiar wit~ high 
strength steels would say it couldn't be 
done. But one of our customers does 
it every day. 

Employing a unique reverse-drawing 
method and using a U·S·SHighStrength 
Steel especially adapted for this process, 
they turn out cylindrical containers of 
various kinds that are not only stronger 
than those made from carbon steel but 
weigh substantially less. 

To accomplish this, the steel has to 
meet two entirely opposite require
ments. It has to be so strong that it 
can be used in thinner gages to reduce 
weight, and yet must have enough duc
tility to satisfy the drastic fabrication 
method that would be considered se
vere even for carbon steel. 

This method is used to draw cups 
for large, low-pressure cylinders. These 
cups, 14½ in. in diameter and 24 ½ in. 
deep, are drawn cold, from 12-gage 

.~. 

steel blanks in one con
tinuous stroke in a re
verse draw press. The 
diagrams at left show 
how it is done. 

Starting with a 38 in. diameter steel 
blank (Fig. 1) the press first draws the 
steel into a shallow cup (Fig. 2). As 
the stroke continues, the cup is literally 
turned inside out (Fig. 3) to form the 
finished cup (Fig. 4) which has very 
uniform wall thickness. Two of these 
cups are then welded together to make 
a cylinder. 

Made with high strength steel, cyl
inders weigh about 20 lbs. less. The 
maker get~ 26 % more cylinders from. 
each ton of steel used. Lighter weight 
makes cylinders easier to handle, and 
also pays off in lower freight costs
both on the steel from our mills and on 
cylinders shipped. (A customer 500 
miles away saves as much as $100 pe r 
carload.) 

Developing special steels for special 
customer needs is ,an important job of 
United States Steel metallurgists and 
engineers. With their tremendous bac:k
ground of practical experience, they are 
ready to work on any problem that in
volves the more efficient use of steel. 
United States Steel Corporation, 525 
William Penn Place, Pittsburgh 30, P'a. 



DR. CLINTON R. HANNA, Associate Director 
Westinghouse Research Laboratories 

Enrolled in Westinghouse Graduate Student 
Training Course after graduation from Purdue 
University in 1922. Dr. Hanna, with over 100 
patents to his credit, is one of the nation's lead
ing authorities on gyroscopically controlled 
regulating devices. 

CARROLL V. RosEBERRY, Manager . 
Westinghouse Electric Utility Department 

Upon graduation from Oklahoma A & M in 
1934, he enrolled in the Westinghouse Graduate 
Student Training Program. Assigned .first .as_ a 
salesman, he was advanced to district Assistant 
Electric .Utility Manager, branch Electric 
Utility Supervisor, _and in 1951 _was appointed. 
to his present post. 

DR. EDWIN L. HARDER 
Westinghouse Consulting Engineer 

Enrolled in Westinghouse Graduate Student 
Training Course after graduation from Cornell 
University in 1926. Dr. Harder has become na
tionally known for his analytical and develop
ment work in power systems. He is co-developer 
of the Anaeom, an electric analogue computer. 
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They did 
what you can do 
to achieve success 

These Westinghouse executives have several things in common 
... a desire to excel, intense enjoyment of their work, and early 
training in their fields of specialization. All entered Westing
house through the Graduate Student Training Program ... the 
same program that today is launching young engineers on 
careers with Westinghouse. 

You can do what these men did to achieve success. They 
found out early what their likings and talents were, what they 
wanted to do, and set their sights accordingly. With the help of 
the Westinghouse Training Program, you, too, can get off to a 
sure start on the career of your choice. 

The Westinghouse Graduate Student Training Program 

This program has been carefully developed through 50 years 
to enable top men, selected in leading colleges, to choose their 
careers wisely from the wide variety of opportunities available 
at Westinghouse. The program gives you a clear understanding 
of the company and its products ... lets you try out many types 
of work through planned work assignments ... and offers you 
the benefit of personal counsel in selecting the field for your 
career. The Westinghouse Graduate Student Training Program 
helps supply the answer to that all-important question, "Which 
is the right career-f~f you?;" _ , · 

For full information. QI,I. the ,\Vesiinghouse Training Program, 
send for our'-32-page b-~~k/ '' F'inaing Your Place in Industry.'' 

G-10250 

EDUCATIONAL DEPARTMENT 

YOU CAN BE SURE ... IF ITS ) 

~stinghouse 

r----------- - -------
To obtain copy of "Finding Your .Place in 
Industry", consult Placement Officer of 

:your .university, or mail this coupon to: 

Mr. R. H. Thach ., 
District Educational Co-oi-dina:tor" 
Westinghouse Electric Corporation 
411 North Seventh Street 
St. Louis 1~ Mi8souri 

Nam.e... ______________________ _ 

Schoo~ ______________ Year· ______ _ 

Street_ ______________________ _ 

City ___________ .....L,one ___ Stat.,_ _____ _ 
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Alewidea:s 
To :Keep ~eri~a Strong In the Ai:r 
Aviation progress requires new ideas-and plenty of them. And that's why North 
American always has career opportunities for young engineers who do fresh 
thinking. North American is a company that thinks in terms of the future. That's 
why it has been an industry leader for 24 years, designing and developing the 
leading planes of World War II, the B-25 Mitchell and F-51 Mustang, and 
America's present day front-line fighters, the F-86 Sabre Jets. Today, North 
American is pioneering in many new fields-guided missile, jet, rocket, electronics, 
atomic energy-thinking ahead to keep America strong in the air. 

When you are prepared to enter the engineering profession, consider the career 
opportunities at North American. In the meantime, feel free to write for any infor
mation you might want concerning a career in the aircraft industry. 

Write D. R. Zook, Employment Director, 5701 W. Imperial Highway, Los Angeles 

l\TORTB AMEfilfAN A.VlUIOl\T, INf. 
L O S A N G E L E S, C A L I F O RN I A • C O L U M B U S, 0 H I 0 

uilt more airpli~nes than any other compan~ in 
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DOW ADDS NEW EXPORT COMPANIES 
Dow has recently formed two subsidiary export 

companies to serve foreign industry's increasing 

demands for high-quality chemicals. 

In the Wes tern Hemisphere, Dow Chemical 

Inter-American Limited with sales offices in 
Montevideo, Uruguay will supply chemicals 

to Mexico and to many countries in Central 
and South America. 

Industries in other continents-Europe, 

Asia, Africa, and Australia-will be served 

by Dow Chemical International Limited. Its 

first sales office ,will be in Zurich, Switzerland. 

These two new export companies are only 
one example of the continued growth taking 

place at Dow. Each year finds new Dow plant 

facilities, increased production, new prod
ucts developed ... an over-all growth and 

expansion that requires a steady influx of 

men of varying talents, as well as providing 

excellent opportunities for those within the 

Dow organization. 

Dow's Booklet, "Opportunities with 
The Dow Chemical Company," 
especially written for those about to 
enter the chemical profession, is 
available free, upon request. Write 
to The Dow Chemical Company, 

Technical Employment, Midland, Michigan. 

you can depend on DOW CHEMICALS 
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Out of the grimy scrap pile come 

BETTER STEEL PRODUCTS 

How Republic Steel Research is Helping Machine Tool Users ... and You I 

• An oily mess of steel chips under a machine! 
So much steel scrap? ... Yes, but scrap that 
can tell an important story about the machin
ability of steel. 

Republic metallurgists know that. So they take 
samples of chips cut from various steels. They 
study them-measure changes in hardness-right 
down to each tiny grain of steel. 

That's just one of the ways in which Republic 
has learned so much about the intricacies of steel. 
There are many others-each a part of Republic's 
continuous program of research to improve its 
3-FOLD SERVICE FOR STEEL USERS, 

Here it is: 
1. Production of the best-possible steels and steel 
products-thousands of them. 
2. Recommendation as to which steel or steel 
product wiU do a specific job best. 
3. Assistance in developing the most efficient and 
most economical method of processing or fabrica
tion to achieve the desired end result. 

This doesn't necessarily mean that Republic works 
miracles for steel users ... but it does mean that 
Republic keeps alert to changing requirements
that Republic is vitally interested in its customers 
-and that these working policies help to make 
Republic a good place to work, a good place to stay. 

REPUBLIC STEEL CORPORATION 
GENERAL OFFICES • CLEVELAND 1, OHIO 

Export Department: Chrysler Building, New York 17, New York 

THE MISSOURI SHAMROCK 
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The ring test, shown above, is a scientific 
method for determining the modulus of rupture 
of pipe. It is not a required acceptance test but one 
of the additional tests made by cast iron pipe manu
facturers to ensure that the quality of the pipe 
meets or exceeds standard specifications. 

A ring, cut from random pipe, is subjected to 
progressively increased crushing load until failure 
occurs. Standard 6-inch cast iron pipe, for example, 
withstands a crushing weight of more than 14,000 
lbs. per foot. Such pipe meets severe service re• 
quirements with an ample margin of safety. 

Scientific progress in the laboratories of our 
members has resulted in higher attainable stand
ards of quality in the production processes. Dy 
metallurgical controls and tests of materials, cast 
iron pipe is produced today with precise knowl
edge of the physical characteristics of the iron 
before it is poured into the mold. Constant control 
of cupola operation is maintained by metal analy
sis. Rigid tests of the finished product, both ac
ceptance tests and routine tests, complete the 
quality control cycle. But with all the remarkable 
improvements in cast iron pipe production, we do 
not forget the achievements of the early pipe 

The Ring Test 

founders as evidenced by the photograph below of 
cast iron pipe installed in 1664 to supply the town 
and fountains of Versailles, France and still in 
service. Cast iron pipe is the standard material for 
water and gas mains and is widely used in sewage 
works construction. Send for booklet, "Facts About 
Cast Iron Pipe." Address Dept. C., Cast Iron Pipe 
Research Association, T. F. Wolfe, Engineer, 
122 So. Michigan Ave., Chicago 3, Illinois. 

Section of 285-year-old cast iron water main still 
serving the town and fountains of Versailles, France. 

(UlS'11 Ill()N PIPJ~ SERVES roR 
C_ENTUBIES 
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ENGINEERS are planning to transform this flat D akota prairie 
into what probably will be North Dakota's largest industry. A 
new Standard Oil refinery, with equipment similar to that shown, 
is scheduled to be operating at this Mandan site before the end 
of 1954. Capable of refining 30,000 barrels a day, it will pro
vide the first major outlet for the Williston Basin production. 

OIL is making a prairie plant grow! 
Before the close of 

1954, a new Standard Oil 
refinery is scheduled to 
be operating at Mandan, 

--::..::::_-_- North Dakota. 

Behind this lies a story 
of Standard Oil's willingness to back its 
scientists' judgment with millions of dollars. 

Two years ago oil was discovered in the 
Williston Basin. How much oil this basin 
eventually will produce is anybody's guess, 
but the current rate is only about 10,000 
barrels a day. However, geologists, geo
physicists and engineers, working in field 
and laboratory, have estimated that the 
basin holds a total of two and a half bil
lion barrels. 

On the basis of this estimate, Standard 
Oil has let a contract for the construction 
of a new refinery at Mandan and a 215-
mile products pipeline from Mandan to 
Moorhead, Minnesota. A crude oil pipe
line of 170 miles will be completed by the 
time the refinery is ready for operation 
and a pipeline gathering system of about 
40 miles already has been built. 

Construction activities such as these 
and the tireless search for oil are jobs that 
never end in the petroleum industry. 

Young technical men at Standard Oil 
have found that there still are many ex
citing frontiers to explore with a company 
that is constantly building, constantly 
looking to the future. 

Standard Oil Company 

MARCH, 1953 

910 South Michigan Avenue 
Chicago 80, Illinois 
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THIS IS NOT A "STATIC WORLD" 
The aircraft world is a rapidly changing, competitive one. In 
it, youth is an asset, for it requires a young flexible mind to 
visualize the practicality of today's research data and evolve 
from it the aircraft of tomorrow. It is thi~ type of vision that 
has .characterized the achievements of the McDonnell engineer
ing team- a team that places the accent on youth. The average 
age of M.A.C.'s engineering staff is thirty years. 

WHAT CAN YOU DO? 
y OU can, as many other graduates from your school have, 
become a M.A.C. Engineer. We offer you not just a job, but a 
full-fledged engineering assignment that will challenge your 
creative ability. There are a variety of positions available in 
our Airplane, Helicopter, and Missile Divisions for Engineer
ing, Mathematics, and Physics graduates. 

You can live in beautiful sub
urban St. Louis and still be 
near the McDonnell plant at 
Lambert Field, 11 miles from 
the city. Enjoy the comforts of 
"county" living, with easy ac
cess to "big city" shopping, 
entertainment, medical,. and 
educational facilities. Our 
Housing Representative will 
assist you. 

Build Your Future With A Company ..• Young In Years, Young In Spirit And Ideas 
For more information abaut our company and our community, see your Placement Officer. 
Ask about the McDonnell Graduate Study Plan and our engineering booklet "Your Future 
Has Wings." 

IT'S A 

YOUNG MAN'S 

WORLD 

A YOUNG 
COMPANY 

IT'S 
MAN'S 

LA WREN CE A. WEEKS 

Chief-Stress Engineering-Airplanes 
(B.S.C.E.-lowa State College- '43) 

(M.S. Applied Mechanics 
Washington U ., St. Louis-'50) 

Larry will soon receive his ten~year 
service pin as a M.A.C. engineer. His 
present responsibilities would be a 
burden for a man twice his age. At 
31, Larry supervises a large group of 
engineers in the structural design of 
all M.A.C. airplanes. 

CALVIN J. BLATTNER 

Design Engineer- Missiles 
(B.S.A.E.-Notre Dame U.-'46) 

(M.S. Applied Mechanics 
Washington U., St. Louis-'52) 

Cal started his career with M.A.C. 
in September 1946. He now super# 
vises an engineering group concerned 
with dynamics analysis of fire con# 
crol systems. Although only 27, he 
h as found time co earn his Master's 
Degree in Applied Mechanics. 

PAUL T. HOMSHER 

Project Flight Test Engineer- Airpla n es 
(B.S.A.E.-Purdue---'45) 

Paul has been a member of our Air# 
plane Engineering staff since April 
194 7. He is now Project Flight Test 
Engineer on the F3H Demon air# 
plane. In this position he supervises 
several other engineers programing 
and analyzing flight test data. Paul is 
30 years old. 

ROBERT W. FALCONER 

Design Engineer- Helicopters 
(B.S.A.E.-Univ. of Illinois-'48) 

Bob, who recently celebrated his 28th 
birthday, joined the M cDonne_ll team 
in August 1948 as an Assistant Re# 
search Engineer. Presently, he is in 
charge of the jet engine design for 
helicopte rs. 

Manufacturers of Airplanes and Helicopters • Post Office Box 516, St. Louis 3, Missouri 
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Do you own everything you would like? 

If not, perhaps the problem 

of worker lay-offs could be solved 

EVERY MAN. woman and child in America knows 
of many things he would buy if he could afford 

them - that is, if the price were low enough. 
Cutting prices to the point retailers and manu
facturers lose money and go bankrupt is no 
answer. Cutting costs is. 

Suppose every producer (mine, farm, factory) 
equipped itself with the most modern productive 
equipment - and fair tax laws let them save 
enough to pay for that equipment. Then let every 
worker use that equipment at maximum efficiency. 

Costs would tumble. 

•Then let business pass those savings on to 
the public. 

Prices would tumble. 

Finally, suppose the consumer did his part, and 
bought. There would be such business as the 

There are employment opportunities at 
Warner & Swasey for young men of 
ability and character who believe as 
firmly in the principles of Americanism 
as they do in the principles of sound 
engineering. Write Charles Ufford. 

world never dreamed of. More store clerks would 
be needed to handle the demand, more transpor
tation workers to haul the goods, more workers 
to produce them. The more demand and produc
tion, the lower the costs and prices; the lower 
the costs and prices, the more the demand and 
production. And everyone would have more and 
more of the things he wants. 

Why isn't it done? Greed, fear, misunderstanding. 

Honesty, hard work, unselfishness would do it, 
for the principle has been proven a thousand 
times. We've tried laws, contracts, strikes, slow
downs - and all we've got is hatreds, shortages, 
and periodic lay-offs. Is there a leader great 
enough to rally all America to put this positive 
approach to work? The approach that every 
honest man knows in his heart is right. 

YOU CAN PRODUCE IT BETTER, FASTER, FOil LESS WITH WARNER & SWASEY MACHINE TOOLS, TEXTILE MACHINERY, CONSTRUCTION MACHINERY 

MARCH, 1953 9 



QUEEN CANDIDATES - Henn Liiv Photo 

Five finalists for "Queen of Love and 

Beauty" are from left to right, Joanne 

Hilger, Shenandoah, Iowa; Mary Nich

olson, Union, Missouri; Harriet Esch

rich, St. Louis, Missouri; Marilyn Fra

zier, Jefferson City Missouri; and Bon

nie Hedley, St. Clair, Missouri. 
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Fifty years ago the engineering students at the University of 

Missouri decided that they needed a spring vacation, so without 

further ado, they proclaimed that St. Patrick was an engineer and 

that homage should be paid to him by all engineers on March 17 

by cutting classes. Little did they dream that this unsanctioned 

move was destined to grow into a week of activities that would 

become as traditional to us as are the Columns. Little did they 

realize that they were giving birth to an annual event which would 

so enrich the traditions of 01' Mizzou. 

This month has been one of much activity for the engineers 

on the Mizzou campus. We have witnessed the culmination of 

our plans for the celebration of the Golden Anniversary of St. 

Pat's Week. For many of us, much to our regret, this will be our 

last active participation in these events as students. However, as 

we leave we can take great pride in the knowledge that we have 

contributed our share in the perpetuation of this great tradition. 

We will have the satisfaction of knowing that we were an integral 

part of these activities which will be carried on into the future for 

the benefit of those who follow us. 

Yes, in 1903, it was just another "college prank", but today it 

is the "spirit" of Missouri's College of Engineering which brings old 

grads back to point with pride and say "that's my Alma Mater". 

M.N.C. 
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Ily JIM SOUTHERLAND, E.E. '54 

This is the season when Spring be
gins to rear its head, and the thoughts 
of the engineers stray from books and 
slide rules and gently tum toward 
the haunting refrains of "Erin go 
Braugh!" A Holiday of laughter and 
light hearted fantasies, that brings 
the engineering clan together to con
test for Beauty's honor, and to com
memorate the rituals dedicated to the 
coronation of St. Patrick's Queen. 

There are many who come to sit up
on the throne, and the eyes of learned 
engineers weight them out. And so it 
is that the hearts of the engineers 
have been heard. Her majesty, Queen 
Bonnie Hedley, shall lend beauty and 
poetic charm to the Kingdom of St. 
Pat for the year 1953. 

Bonnie is 21 years old, has dark 
brown hair, brown eyes, weighs 112 
pounds, and is 5', 2" tall. Is that all 
there is to be said about her? I 
should say not! Combine this data 
with a radiant personality, add a 
friendly smile, lots of hobbies and 
outside interests, and finally, ambi
tions which even include becoming 
the "first woman President in the 
White House", and you have a brief 
description of this beautiful young 
lady. 

When she decided to come to MU 
last fall, Southwestern Bell Telephone 
Co. lost their most attractive Service 
Representative. Yes, she had been 
working for three years after gradu
ating from high school in St. Clair, 
Missouri, and one day she realized 
she wanted to study nursing rather 
than spena the rest of her days in 
front of a map of the telephone com
pany's lines telling new prospective 
customers whether or not it would be 
economically possible for the com
pany to serve them. 

12 

BONNIE 

QUEEN 

OF 

LOVE 

AND 

BEAUTY 

She hadn't been here long when she 
again changed her plans for a career 
to Political Science and related sub
jects. This is where that ambition to 
be President started, she says "as long 
as I'm trying for a government job, 
I might as well try for the top one." 
Quite a girl! She is a member of 
Gamma Phi Beta sorority, as well as 
a member of the Standards committee 
of A WS, where she helps make rules 
for the conduct of University wom
en. Does she follow those rules? "I 
most certainly do!" she says quite 
emphatically. 

While she was in high school, she 

was a drum majorette, and she par
ticipated in girls' athletics. She has a 
talent for art, so she was also art edi
tor of the school yearbook. In her 
spare time, she likes to draw car
toons, hike to the Hink, and sew. In 
addition, as a YWCA volunteer, she 
works at Fulton in the State Mental 
Hospital. This work prepares her, 
naturally, for any future dates she 
might have with the lawyers (perish 
the thought). 

What does she think of engineers? 
"I think they're great guys because 
they have lots of common sense." 

THE MISSOURI SHAMROCK 



and HER ATTENDANTS 

JOANNE HILGER 

Here, we probably have the nicest 
contribution Iowa ever made to the 
betterment of our fair school. This 
contribution is in the form of a 20 
year old beauty, 5' 4.5" in height, 
pretty brown eyes, brown hair, and 
she weighs 115 pounds. Her home was 
in Shenandoah, Iowa before coming 
to Stephens College three years ago. 
For a while, she studied physical edu
cation, then she changed to a psy
chology major. Upon graduating from 
Stephens, she entered the University 
as a library scientist. The fact that 
she goes to the library to earn credit 
hours, may come as a surprise to 
those of you who thought the library 
was just a place to go when you had 
nothing else to do. 

Her father is a retired farmer, and 
she was one of the attendants in the 
Aggies' Barnwarmin' Queen event last 
fall, but that hasn't damped her en
thusiasm for the engineer ( s) at all. 
In fact, she likes engineers so much 
that she became engaged to the vice
president of Engineer's Club, and has 
great plans for the future. When ask-

- ed what she thought ,of the engin
eers' beard contest, she replied, "I 
don't mind them at all, but some of 
the girls at Stephens were afraid of 
Clint when he grew one last year". 
Her experience with the engineer's 
monopoly, Math, has been rather 
brief, (Math 7) but not without in
teresting complications : "I got lost in 
the Engineering Building the first day 
while I was on my way to Math and 
I had quite a time explaining why I 
was late. 

Knowing that she had originally 
been a physical education major, we 
were interested in knowing which 
hobby or sport is her favorite. "My 
favorite sport is swimming, and I like 
to travel", she says, and this .state
ment is validated by her membership 
in the Swan Club while she was at-
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tending Stephens. Other activities in
clude being president of the pledge 
class of her sorority, Alpha Delta Pi. 

MARY NICHOLSON 

Being the ,only blonde in the group, 
she is in a class all by herself. Even 
so, she would still be at ' the top of 
the class if there were 10 similar 
beauties competing. This 20 year old 
lass has twinkling blue eyes which 
match her personality, weighs 125 
pounds, and she stands 5' 5.5" tall. 

She was born in Vandalia, Illinois, 
and moved to Union, Missouri, where 
she attended high school. Since com
ing to MU, she has become a member 
of the Swim-Club and the Alpha Del
ta Pi sorority, of which she is chap
ter president. "That keeps me busy 
since it's a big job." 

Just being a sophomore in Home 
Economics is enough to keep most 
girls totally occupied, but not this 
beautiful mermaid, who spends her 
spare time swimming, boatriding, and 
yatching. 

How about the winter? 

"I spend most of my time studying." 
After graduation, her present plans in
clude becoming an airline hostess, and 
flying back and forth across the coun
try. 

What does she think about the en
gineers? ''I'd love to be ,one, but I 
don't think they'q have me," she re
plied. Tis sad indeed, those lawyers 
must be spreading propaganda again. 

HARRIET ESCHRICH 

She is a brownette sophomore 19 
years old who weighs 120 pounds, is 
5' 6" tall, and true to St. Patrick 
and his wearing of the green, she has 
beautiful greenish blue eyes. Natural
ly, you might think that the color 
of her eyes stands for envy, but you're 
quite wrong. This charming young 

lady has an abundance of qualities of 
her own, so she needn't wish for more. 

Her home is in South St. Louis 
where she attended St. Joseph's Acad
emy at Fontbonne. Can't figure out 
why the "south" is put before St. 
Louis, must be below the Mason-Dix
on line or something. 

Her hobbies vary from singing and 
playing musical instruments such as 
the piano or the uke, to breaking Blue
rocks at a skeet shoot. Sound unlike
ly? Not at all, she began her interest 
in guns on her twelfth birthday when 
all she wanted was a 22 caliber rifle. 
In between her activities associated 
with music and · guns, she still has 
time for horseback-riding and swim
ming which she usually does at the 
family country home in the Ozarks. 
Also, she is a member of Alpha Phi 
sorority here at MU. 

Psychology is her major because, 
as she puts it, "I like it". When asked 
if she has even taken a course in the 
engineering building, she replied : "I 
should say not! They have too many 
hard courses over there." 

MARILYN FRAZIER 

A black-haired beauty who came 
from Jefferson City, this 20-year-old 
girl is probably one of the most ver
satile girls on campus. One of her 
hobbies is "just plain reading", while 
another is that of swimming and fish
ing at the Lake of the Ozarks where 
her parents own property on the 
shore-line not far from Jefferson City. 
Since her father is with the State Con
servation Commission, she naturally 
has been encouraged to go swimming 
and fishing more than most girls, and 
she loves it. She likes to go fly-fish
ing and like most fishermen, she has 
a story about the "big one which got 
away at Oak Creek Canyon." 

Her dark brown eyes sparkle with 
every expression, so that you hardly 

( Continued on Page 42 ) 
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STIRLING 
HOT AIR 
ENGINES 

THEIR PRINCIPLES AND SOME 

POSSIBLE APPLICATIONS 

By LEWIS E. GOODMAN, M.E. '54 

Among the hundreds of ways which 
have been devised to tum heat ener
gy into useful work probably the 
method given least attention by the 
practicing engineer in the United 
States today is the hot air engine. This 
seems strange in the light of the fact 
that the engineer is probably confront
ej with no other phenomenon of na
ture more often than the one on which 
the principle of operation of the hot 
air engine is based; namely, the ex
pansion and contraction of air as its 
temperature changes. Undoubtedly the 
reason for this neglect may be attrib
uted to the low actual efficiency; i.e., 
the amount of heat they tum into 
work, of present designs of the air 
engine. 

There have been many types of air 
engines, both internal and external 
combustion, designed since the first 
design in 1807 by Sir George Cayley 

· and patented by him in 1837. Com
paratively few air engines of any type 
have been made, however, and very 
little development has been made in 
their construction except for special 
purposes. At the present time, there 
are ,only a few companies_ which man
ufacture air engines for commercial 
purposes, and they are almost ex
clusively located in European coun
tries selling to the European market. 

The first air engine to operate from 
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external combustion or from heat, ex
ternally app!ied, was developed in 
1837 by Robert Stirling, a Scotch min
ister, and his brother James Stirling. 
Since the Stirling engine, by its in
herent feature of operating on heat 
from an external source, most readily 
lends itself to the reclamation of lost 
heat; it is the type engine which will 
be dealt with in the remainder of this 
article. Many designers in later years 
have developed engines of unique de
sign which operate on Stirling's prin
ciples, and although each designer is 
due much credit for his individual 
method of solving the practical prob
lems involved, these engines may still 
be called Stirling engines by the same 
token that a steam engine may be 
called a Watt engine. 

REGENERATOR INTRODUCED 

This first engine developed by Stir
ling not only was a stroke of inven
tive genius in itself, but it was the 
first theoretically perfect heat engine 
ever designed for practical use. To be 
a perfect heat engine; i.e., to operate 
on Carnot's Cycle, an engine must be 
able to store in some manner and la
ter reclaim the heat in the working 
substance so that at the end of the 
cycle the working substance is in its 
original state. When these conditions 
are met, the cycle is reversible and the 

efficiency may be computed by sub
tracting the low temperature from the 
high temperature and dividing the re
mainder by the high temperature ( use 
absolute values) which is the for -
mula for the highest possible efficien
cy any heat engine may be designed 
to give. To the present date, how
ever, Stirling engines have been plag
ud by mechanical and thermal loss
es to such an extent that their actual 
efficiency is too low to compete from 
an economical point of view with oth
er types of heat engines as sources of 
power. Mr. Stirling accomplished his 
reversible, theoretically perfect, cycle 
by introducing for the first time the 
use of a regenerator which absorbs 
and stores the heat in the working 
substance, in this case air, and gives 
it up again as the air returns to the 
heat source. An explanation of the 
details of the regenerator and how it 
works will be given later. 

The first Stirling engines were huge 
unwieldly monstrosities designed to be 
used in place of steam power plants 
as main sources of power in industry. 
Because their operating pressures were 
very low, the cylinder diameters were 
necessarily extremely large if any con
siderable amount of horsepower was 
to be developed. To deliver twenty 
brake horsepower, an early Stirling 
engine would require a power cylinder 
bore of approximately two feet and a 
stroke of four feet. In addition to the 
bulk of the engine itself, a rather 
large furnace was required to supply 
a sufficient amount of heat. Modem 
designers tend to limit the size of 
their engines to a maximum of about 
five horsepower. In the smaller, more 
compact engines many mechanical 
problems are eliminated and the en
gines lend themselves readily to spe
cial applications where a small auxil
iary source of power is needed. Above 
five horsepower the engines tend to 
become extremely bulky and unman
ageable, and require a great deal of 
attention while in operation. 

WORKING PRINCIPLE 

The first Stirling engine was a ver -
tical double-acting engine consisting of 
two hot air cylinders, a power cylin
der and an air compressor. The pis
ton of the power cylinder, along with 
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that of the air compressor, was con
nected through a walking beam ar
rangement to the crankshaft, and the 
hot air cylinders were connected by a 
parallel motion and balance beam op
erating off an eccentric on· the crank
shaft. The hot air cylinders each con
tained a displacer piston which acted 
as a regenerator, and which consisted 
of thin metal plates closely spaced but 
with narrow vertical passages between 
them. 'f.he displacer pistons or re
g2nerators fittej snugly enough in 
the cylinders so that as they moved 
up and down from one end of the 
cylinder to the other the air that they 
displaced would be forced to pass 
through them. One hot air cylinder 
was connected by a hollow passage 
from its cool end to the lower end of 
the power cylinder and the other in 
a like manner was connected to the 
upper end. 

As the regenerator in the first hot 
air cylinder moved down, the air was 
displaced and forced to pass through 
it to the upper end. The air gave off 
much of its heat to the regenerator as 
it pasEej through it and was further 
cooled by contact with the cold walls 
in the upper end of the hot air cylin
der. The air as it cooled contracted, 
and, because this cylinder was con
nected to the lower end of the power 
piston, the reduced pressure allowed 
the power piston to move down. The 
displacer piston then started to move 

A - DISPLACER 
PISTON 

8- PDWER 
PISTON 

C- HEAT 

Fig. 1.-Three general designs 
in hot air engines. 
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up, giving off the heat it had pre
viously received as the air passed 
back through it. The air was further 
heated on contact with the hot sur
faces of the lower end of the cylin
der, and as it expanded forced the 
power piston to move up. Upon reach
ing ' the end of this stroke the cycle 
had been completed and was ready to 
repeat itself. The balance beam be
tween the two Bot air cylinders caus
ed the two regenerators to be 10 de
grees of crankshaft rotation out of 
phase with each other so that as the 
air in the first cylinder was expand
ing and forcing the power piston up 
the air in the other cylinder was con
tracting and causing a reduced pres
sure on the ,opposite side of the power 
piston. It might be noted here that 
the working substance, in this caEe 
the air, was in exactly the same state 
at the end of the cycle_ that it had 
been at the beginning even though it 
had performed useful work during the 
process. 

NOT POPULAR 

These first engines designed by Stir
ling failed to gain popularity; mainly 
because, as has b::en previously stat
ed, they operated with a very low ac
tual efficiency. The air used as a 
working substance never actually 
came in contact with the heat source 
because it was separated from it by 
the thin metal plate which composed 
the lower end of the hot air cylinders. 
Such a large amount of fuel was re
quired to get a sufficient amount of 
heat to penetrate to the inclosed work
ing air that these engines were defeat
ed at the very outset in the race for 
fuel economy. One other difficulty, 
which was encountered with these en
gines, is that the bottom of the hot 
air cylinders was frequently over-heat
ed and "burned out". The main thing 
in their favor was comparativelr sim
ple design characteristics; i.e., no 
valves .or valve mechanisms and no 
exhaust or intake problems. The pri
mary function of the air compressor 
was to supply the small amount of 
air needed to replenish that lost by 
leakage and presented no real problem. 

MODERN VERSION 

Now that their ancestry has been 
discussed in some detail, the remain-

Fig. 2.-Typical indicator of 

a Stirling engine. 

der of the discussion will deal with 
the more modern designs employing 
Stirling's principles, and how they 
may be used to reclaim a portion of 
the energy left in the waste heat from 
some other thermal process. 

A typical example of these engines, 
which may be found on the market 
today, employs exactly the same prin
ciples and exactly the same working 
cycle, but is greatly simplifie:i in de
sign. The modern more simplified 
versions are often referred to · as Rob
inson engines. Most of these engines 
fall in one of thre:'! general classes 
based on the following design prin
cip' es illustrated in Fig. 1. 

The first, which in general is the 
most popular, consists of one long 
cylinder which acts as both the hot 
air and the power cylinder, and which 
contains both the displacer and power 
pistons. The engine is single-acting 
with the power piston located in the 
open crank end. The heat is applied to 
the head end, and the displacer pis
ton moves back and forth between the 
power piston and hot cylinder head. 
The pistons work on separate throws 
of the crankshaft which are set ninety 
degrees apart, and with the displacer 
leading the power piston. The piston 
rods are offset from the piston centers 
a small amount so that they may be 
parallel to one another with the dis
placer rod working through a packing 
gland in the power piston. Some de
designs have the power piston rod hol
low with the displacer rod passing 
through it. 

The second class is basically the 
same except that instead ,of having 

(Continued -on Page 30) 
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HONOR AW ARDS 
ENGINEERING FOUNDATION OF MISSOURI COLLEGE 

OF ENGINEERING CITES FOUR ALUMNI FOR OUT

STANDING ACHIEVEMENTS. 

By DAVE ALDAG, M.E. '54 

ROY P. HART 

Roy P. Hart was born in Gi;eene 
County Mis~uri in 1892 and receiv
ed a B.S. in civil from Missouri Uni
versity in 1913. After graduation, he 
was employed by the Missouri Pa
cific Lines where, during 1943, he 
became Assistant Chief Engineer. In 
1945 he was promoted to Chief En
gineer, in charge of planning and con
struction. In 1953 Mr. Hart was ap
pointed Chief Operating Officer for 
Missouri Pacific Lines, in which posi
tion he has general charge of tbe rail
road's operations, maintenance and 
improvement. He is also Director and 
Operating Vice-President of the Mis
souri-Illinois Railroad company and 
Director of the New Orleans and Tow
er Coast Railway company, Missouri 
Pacific Freight Transport company, 
and Missouri Pacific Transportation 
company as well as other subsidiary 
companies. 
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Mr. Hart is a member of Tau Beta 
Pi, the St. L<?uis Engineer's Club, 
American Society of Civil Engineers, 
American Railway Engineering Asso
ciation, National and Missouri Society 
of Professional Engineers, and So
ciety of American Military Engineers. 
He is, at present, a director of the 
St. Louis Engineer's Club and the 
American Railway Engineering Asso
ciation. 

STANLEY STOKES 
Stanley Stokes was born in Colum

bia, Missouri, later graduating from 
Mis~uri University as Electrical En
gineer. 

Upon graduation, he went into elec
tric power work, where he later be
came manager of "Outlying Plants 
Division" and two small telephone 
companies for Union Electric Light 
and Power company. In recent years, 
as Chief Engineer for the present 
Union E1lectric Company of Missouri, 

he had charge of the Engineering and 
Construction Department. In this con
nection, he supervised the design and 
construction of Venice and the first 
unit of Meramec Power Stations. Ear -
lier he took an active part in the de
sign of Cahokia Station and Bagnell 
Hydro-Electric Project. In 1950, Mr. 
Stokes became Vice-President of 
Union Electric Company and at pres
ent is representing them in a joint 
Monsanto-Union Electric project in 
which power by atomic fission is be
ing studied. 

F. GANO CHANCE 
F. Gano Chance was born in Cen

tralia, Missouri in 1905. He attended 
Central College in Fayette and grad
uated from the University of Missouri 
in 1929 with a B. S. in Chemical En
gineering and A.B. He joined the 
A. B. Chance Company as a consult
ant engineer, becoming a vice-presi-

( Continued on Page 36 ) 
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W. T . NICHOLS 

Mr. Nichols, a native of Pittsburgh, 
attended the public schools of that 
city and was graduated from the Uni
versity of Pittsburgh in 1922. He 
joined the research staff of Mellon 
Institute after his graduation and re
mained there until 1926 when he pe
came research engineer for Columbian 
Rope Company at Auburn, New York. 
In 1930 he joined Westvaco Chemical 
Company at its Carteret, New Jersey, 
plant as a research engineer, and in 
1935, he was made Director of Re
search and Development of the com
pany and stationed at South Charles
ton, West Virginia. In 1943 he moved 
to New York as technical assistant to 
the executive vice-president. He was 
manager of the projects which re
sulted in the first commercial element
al phosphorus plant based upon Ida
ho phosphates and the first commer
cial soda ash operation based upon 
Wyoming trona mines. 

Mr. Nichols joined Monsanto 
Chemical Company February 
1949, as director of the General En 
gineering Department. 

Mr. Nichols has served two terms 
as a director and is no · 
the American Ins · 
Engineers. He also 
offices in local sec 
can Chemical S 
her of Alpha C 
of New York. 

Nebraska where 
M.S. degrees. 

After graduatio 
ment with the John 
Company working on 
tion. In 1914, he became extension 
engineer of the Nebraska Agricultural 
Extension Service. In 1918, this ser
vice was interrupted and Mr. Wood 
became a lieutenant in the United 
States Army Signal Corp. After his 
discharge he returned again to Ne
braska as a State Extension Agent 
in agricultural engineering, and did 
this work until 1940. In 1935, he 
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KNIGHTS of 

ST. PATRICK 
ST. PAT BESTOWS HONORARY KNIGHT

HOOD UPON FOUR OUTSTANDING EN

GINEERS. 

fly DAVE ALDAG, M.E. '54 

Mr. Lytle was bo 
Missouri. He attended h1 
Kansas City and graduated with sec
ond highest honors. 

Since 1921, he has been with the 
Kansas City Power and Light Com
pany. He began as a clerk and be
came an engineer handling all types 
of testing work. He was made super-

visor of Engineering and Estimating 
for Overhead Systems in 1932. In 
1938 he became Assistant Superin
tendent of the Overhead System and 
supervised engineering. In 1948 Mr. 
Lytle was appointed Chief Engineer 
of transmission and distribution, and 

1949 appointed Manager 

active member of 
y of Professional 

52 he was elect
society. He is a 

gineer's Club of 
952, after holding 

positions, Mr. Lytle 
·ce-President of the 

of Electrical En-

. MOORE 

ois, civil engineer -
the University of 

stered engineer of that 
state, r. Norman R. Moore has 
progressed . with the challenge ,of In
dustry and Science to an enviable 
position among the ranks of great 
men in engineering. 

His early years were spent in gain
ing experience and knowledge of the 
theories of design and construction, 
management and evaluation. He was 

(Continued on Pag,e 44) 
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BOOLEAN 
ALGEBRA 

PRINCIPLES AND ITS APPLICATION 

TO SWITCHING CIRCUITS 

By RICHARD BEALL, E.E. '54 

The first modern communication 
problem was solved when Mr. Alex
ander Graham Bell devised an in
strument which would transmit his 
voice to Mr. Watson in another lo
cation. Later, when Bell wished to 
talk to Mr. Watson or Mr. Jones, a 
single throw switch was the answer. 
However, when every resident of, say, 
New York desired to talk to any one 
of all the other residents, a real prob
lem of switching and control was in
volved. It was no simple matter to 
design a mechanism which would : 

1. Execute a party's "command" to 
select, from a thousand circuits, the 
circuit desired. 

2. Energize the circuit and ring a 
bell. 

3. Stop the ringing and isolate the 
line as "busy" when the second party 
answered. 

4. Ready the line for another "com
mand" when the conversation was 
concluded. 

In meeting this problem, the engin
eers of that day exhibited a psycho
logical peculiarity common to most of 
us. They worked summarily to a so
lution without ever wholly recognizing 
the problem. By application of brute 
force, a number of switching circuits 
were devisej which would effect re
sults, but with varying degrees of ef
ficiency. 
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When all the people in the United 
States expressed a need to talk to 
each other, the problem of circuit de
sign began to impose limitations on 
the development of long distance com
munication. Acknowledging the om
niscience of hindsight, it is still sur
prising to me that more intelligent 
thought was not brought to bear on 
the problem at this time. Brute force 
again accepted the challenge and, 
over the years, developetl a "poly
linguistic" worl:l of switching systems 
in urgent nee:l of an "Esperanto". It 
is a tribute to engineering ingenuity 
that the many systems, on the whole 
incompatible one with another, have 
been able to function with any inter -
relation at all. 

Recently, the fundamentals of com
munication have been approached by 
men to whom understanding the prob
lem is a prerequisite to arriving at 
any solution. Some of the questions 
they have asked themselves are: 
"What, exactly, should a communi
cations system be?" "How can a sig
nal best be produced?" "How many 
symbols1 are necessary to carry the 
desired intelligence?" "In what terms 
may we measure the capacity of an 
information source, of an information 

'Symbol in this sense refers to words, 
or dots and dashes, or discrete energy 
bundles of any kind. 

carrier, of the receiver?" "What effect 
does interference in the channel it
self have upon its ability to deliver, 
intact, the symbols supplied to it?" 
"By what route is the symbol to travel 
if efficiency is to be achieved?" 

When these questions are answered 
we will know what is desired in a com
munications system. We will have es
taqlished an origin for our coordi
nates. Then we can begin to use in
telligence rather than intuition in 
evaluating present systems and those 
new systems which such a study is 
certain to develop in the future. 

Already, some answers to the above 
questions have been proposed, notably 
by such men as Claude Shannon of 
the Bell Laboratories, Professor Nor
bert Wiener of M.I.T., and Profes
sor John Von Neumann of the In
stitute of Advance:! Learning. It will 
be the purpose of this paper to ex
amine one of these ans~ ers. The ques
tion of how best to route the message 
is handled in this discussion and could 
be entitled, The Application of Boo
lean Algebra to the Solution of Switch
ing Systems. 

The use of "switching algebra" in 
the design and simplification of relay 
configurations is a recent develop
ment which has received rather less 
notice than its importance warrants. 
However, some organizations, aware 
of modem developments, have found 
it a valuable to,ol in practical produc
tion. For example, the engineers of 
North America Aircraft Company 
have, to a great extent, dispensed with 
the use of circuit diagrams, relying 
on Boolean equations to redesign 
their networks. To understand how 
this is accomplished, let us first ex
amine the concepts and structure of 
this "new" algebra. 

Boolean Algebra was created by an 
English mathematician, George Boole, 
in an effort to apply mathematical 
rigor to logical thinking. His ax
ioms form a basis for a study in phil
osophical logic and appear also in text 
on modern algebra. The major pre
mise in this algebra affirms that there 
exist only two values2 which may be 

'There are logics which assume more 
than two values in their structure, e.g. 
the symbolic logic developed by Russell 
and Whitehead. 
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assigned to a proposition. A propo
sition is true, or it is false. These two 
values constitute the e'.ements of the 
particular Boolean Algebra with which 
we are concerned here. It is this two
valued characteristic which makes the 
algebra applicable to switching cir -
cuits, for, a switch contact must be 
open, or it must b,e closed, it must 
possess one of two positions, one of 
two values. We accept the following 
correlation: 

A proposition corresponds to a 
switch. 

T (true) corresponds to 0. 
F ( false) corresponds to 1. 
Since our use is rather specialized, 

we need to develop only those prop
ositions of a Boolean Algebra which 
apply to switching. We may say that 
there exists a system containing two 
elements, 0 and 1, and two operators, 
+ and · such that the following laws 

1. 

_/ -

2a. 

-0-= 
2b. l+ ls 1 

3a. 

3b. O+O=O 

----- = 
4a. 

---L]-. 

of combination hold: 

I 
(a) (b) 

• 0 1 
(c) 0 0 1 
(d) 1 

II 
(e) (f) 

+ 0 1 
(g) 0 0 0 
(h) l 0 l 

Reading down column b and in row 
c in table I, we write 1 · 0 = 1, and 
similarly for the other column-row 
combinations. In table II we may 
read down column e to row h, writing 
0 + 1 = 0. 

The ordinary mathematical laws of 
association and commutation hold, 
but we postulate that each of our op
erations is distributive over the other. 
Now, since the algebra exists, and 
since we have demonstrated that es
sentially it describes conditions which 

At any time, either X = 0 or X 
= 1, where X represents either a 
single contact or a two-terminal 
network. 
X' indicates negation of the con
dition defined for X. 

A closed circuit in parallel with 
a closed circuit is a closed circuit. 

An open circuit in series with an 
open circuit is open. 

An open circuit in parallel with an 
open circuit is open. 

A closed circuit in series with a 
closed circuit is closed. 

An open circuit in parallel with 
a closed circuit taken in either or
der is a closed circuit. 

4b • 1 + 0 = O + 1 = 1 • A closed circuit in series with an 
_/ _ _..__ :: __,/ - open circuit taken in either order 

is an open circuit. 

Fig. 1 
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have identity counterparts in a switch
ing system, (proposition = switch, 
etc.) we may adapt it to switches in 
an array. We let X + Y indicate a 
switch (X) in series with a switch 
(Y), and X · Y indicates a switch 
( X) in parallel with a switch ( Y). 

Within the framework of these def
initions, the electrical engineer may 
make the postulates: 

in Fig. 1 from which the following 
theorems: 

la. X + Y = Y + X 
lb. XY = YX 
2a. X + Y + Z = (X + Y) + Z = 

X + (Y + Z) 
2b. XYZ = (XY)Z = X(YZ) 

States that grouping does not af
fect the value of a symbolic equation. 

3a. XY + XZ = X(Y + Z) 
3b. (X + Y) (X + Z) = X + YZ 

Permits reduction, expansion and 
rearrangement. 

4a. X + X = X 
4b. XX= X 

Identical contacts or networks on 
the same relay in the series or parallel 
are exactly equal to one contact. 

Sa. X + XY = X 
Sb. X(X + Y) = X 

Often permits considerable reduc
tion in number of contacts. 

6a. (X')' = X 

Not (not X) = X 

A minimum number of the above 
theorems can be proven from the 
postulates, and the rest obtained by 
manipulating these. However, an
other method is more applicable here. 
If a theorem holds for each and every 
possible value of the variables, then 
we may accept this as necessary and 
sufficient proof that the theorem 
holds. 

Applying this method, for example, 
to the variables X and Y in theorem 
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5b. 
we may write 

X(X + Y) = X, 
where X = 0 or 1, 

or Y = 0 or 1 
and set up a table for all possible 
states of the equation: 

X y X(X +Y) X 

1 1 1 (1 + 1) = 1 + 1 = 1 1 
1 0 1 (1 + 0) = 1 + 1 = 1 1 
0 1 0 (0 + 1) = 0 + 1 = 0 0 
0 0 0(0+0)=0+0=0 0 

3 INFOR.!IATION STORING R~LAYS 

Q 
1. 

2. w• 
W'+WX 1 = W4X 1 

3. 

4. WXY' 

6. 
W1Y+X 1 Y+WXY 1 

Since for all possible X and all 7 .:...:..• -------+---+---,-..;...-+---------
possible Y, X(X + Y) = X, then 

the theorem holds. The other theorems 8::..:"'------------'---t'-----tr-----t----------
may be proven in a similar manner. 

Now, let it be agreed that we may 
look upon a switching circuit as 
somewhat analogous to a resistive cir
cuit in which hindrance (H) is com
parable to a resistance (R). Hind
rance is a two valued variable. H is 
1 (open switch) or O (closed switch). 
H = 1 is similar to resistance ( R) 
= inf. and H = 0 to R = 0. It fol
lows, then, that the circuit cannot 
contain other parameters, such as a 
real resistance, capacitance or induct
ance, which would give O < H < 1. 
As a practical example of theorem 3a : 
Given, a switching circuit, (X) Fig 2. 
and understanding A to refer to a 
single throw switch having 3 contacts, 
and similarly for the other relays, in-

Fig. 2 
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9. 

10. 

W1Y+X 1Y+WXY 1+X'Y 1.sX4WXY 1+W' 
11. 

12. 

OUTPUT•f(XWY)•X 1-t W+Y 

Q-II 
INPUT 

a 

EVEN 

OUTPUT 

W1Y1+X 1 Y1 )XcW 1XY 1 

Q-III Q Q-IV 

b a b 

Fig. 3 

sofar as terminals 1 and 2 are con
cerned, circuit X-I is accurately de
scribed by: (A · B · C · D) + 
(A · B · E) + (A · F) which can 
be reduced algebraically to: [BCD + 
BE + F]. We may then draw: Cir
cuit X-II 
and reducing the parenthetical expres
sion in the second equation, we write 
A[B(CD + E) + R] and draw cir
cuit X-III 

A[B(CD + E) + F] 
Circuit X-III is exactly equivalent to 

I ( relative to terminals 1 and 2). But 
physically, we have eliminated two 
"A" contacts and one "B" contact. 

Let us analyze the advantages of 
this algebraic approach to circuit sim
plification. In the solution above, we 
examined an operative circuit, writing 
an algebraic expression for its func
tion relative to terminals 1 and 2. We 
might have made the two circuit re
ductions symbolically in only three 

. steps, first writing the equation which 
describes the original circuit, then, in 
a single step, reducing the equation to 
its simplest form and then immedi
ate'.y drawing the circuit described by 
the equation, with the assurance that 

(Continued on Page 40) 

THE MISSOURI SHAMROCK 



1905 
A southerly •view, looking west, 

of the original Kow Tow which 

took place in front of the Engin

eering Building. This was the first 

year that the engineers activities 

were not rewarded by disciplin

ary action from the University. 

MARCH, 1953 

1903 
Prof. Arthur M. Green, who became Dean of 

Engineering School in 1906, threatened to flunk 

his entire class for their p·articipation in the 

first celebration of St. Pat's Day. Later he be-

was 
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1910 
The Civil's contribution this year 

was a steel bridge span which was 

used for the knighting ceremony, 

the Mechanicals displayed a huge 

monkey wrench and the Campus 

Stunt was a donkey which exploded 

in mid-air showering the campus 

with Shamrocks. 

1906 
First official campus stunt 

was the arrival of St. Pat in 

the unique airship shown 

above the columns. This also 

was the year in which the re

nowned Blarney Stone made 

its first appearance. 

1908 
An Irish Castle was the Cam

pus Stunt and St. Pat's "Ser

pent", which was 150 feet long, 

was part of a very colorful pa

rade. 
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1920 
The era of prohibition had its effect on the 

boys this year ?.nd is manifested by the floats 

which appeared in the parade. Some were 

dreaming of the "good ol' days", while others 

were looking forward to possible means of 

quenching their thirst. 

1936 
Perhaps the most spectacular Campus Stunt 

to appear in the past 50 years was this sus

pension bridge which wns erected overnight and 

which spanned the entire Red Campus. 

MARCH, 1953 

1914 
Knighting ceremony was con

ducted of this stone arch bridge 

which was built across a small 

ravine near Switzler Hall. 
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1945 

1940 
Campus Stunt for the year was this giant 40 foot slide rule. 

Although it weighed more than a ton, it worked accurately and 

could be operated by one person. 

1940 
Large clock with slide rule hands receives the 

once-over by Dean H. A. Curtis before he cuts 

the ribbon to dedicate it as the Campus Stunt. 

St. Pat's mode of transportation 

never known from one year to ti 

next. In 1940 he went modern ar 

flew in by airplane, but in 1951, ,~ 
rode in on a dirt scoop. Seve~ 

times in the past he has arrived c 

a .handcar via the "Katy" railroa, 

What he will cho:,se next is an: 
one's guess. 

1946 
Are you a "Brain" or a "Dope" ? 

Are you a "Cheap-skate" or a 

"Flash-in-the-pan?" The boys, in 

1946, could give you the answer 

with a flick of the switch on their 

super-duper Personality Analyzer. 

ERIN GO 
THE MISSOUJ:U SHAMROCK 
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1949 
This year, the engineers entered into com

petition with the utilities with their water

wheel dri'ven generator. Two students are 

opening the gate which will put the "hydro

electric plant" into operation. 

BRAUGB 
MARCH, 1953 

1951 
Red Campus became "Little White 

\ 

Sands" when the engineers dedicated 

their Campus Stunt by launching the 

"Rocket." 

1952 
Campus Stunt for 1952 was the 

"Lightning Bug" which is now a per

manent part of the Electrical Lab 

exhibits. The " bug" will only mo,ve 

in a circle until it sees a beam of 

light which will attract it to move 

in a straight line. 
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PHOTOGS GO STROBE 

THE STROBELIGHT IS RAPIDLY REPLACING 

THE FLASHBULB FOR AMATEUR AND PRO

FESSIONAL PHOTOGRAPHERS. 

By HENN LIIV, M.E. '54 

If you own a camera, or at least 
know that a camera has two positions 
relative to a person : in front of-or 
behind of, then you've probably heard 
of strobelights. The expense of using 
flashbulbs for indoor photography is 
an obstacle common to too many ama
teurs, and awesome g:ances accom
pany many a professional photog
rapher seemingly just "firing away" 
at some function or other. But noth
ing to it, say those who know. For 
instead of using expensive flashbulbs, 
photographers go strobe. 

The name strobe has its origin in a 
motion study apparatus called the 
strobescope. The strobescope uses a 
gaseous-source light flashed at cer
tain desired intervals in synchroniza
tion with the motion to be analyzed. 
The strobe that photographers use, 
also known as electronic flash, differs 
in many respects from its parent. 
While the strobescope uses direct high
voltage line current, a portable elec
tronic flash utilizes a charged con
denser to cause a breakdown of charge 
in a gas-filled t~be, with the effect that 
the tube gives out a strong light for 
a very short duration. 

Since this "flash" lasts for only 
about a ten thousandths of a second, 
strobes are used wherever fast action 
is to be photographed. Even in ordi
nary use, the possibility of a blurred 

26 

picture due to camera movement is 
completely eliminated. The main fac
tor for p,opularity, however, is econo
my. A flashtube is usually guaranteed 
to last for around ten thousand flash
es; the current source usually deter
mines the price range. 

On a more expensive unit, you pay 
mainly for a way of using long-lasting 
wet-cell batteries, but it is more eco
nomical in the long run. In these, 
the usual construction is to use 
the vibrator-transformer method of 
stepping up 4 volts D.C., provided by 
the two wet-cell batteries in series to 
approximately 2000 volts. A conden
ser is charged by the high voltage until 
it will cause a breakdown 'in the flash
tube. 

Later developments have produced 
a tube that can be fired by a lower 
voltage of around 450 volts, the flash 
duration being somewhat longer for 
the same light output. So now you can 
buy a flashtube for a few dollars, rig 
five ninety-volt dry-cell batteries to it, 
and it's a strobe! The average cost for 
this combination will be about a penny 
per flash, considering the cost of dry
cells. 

Of course, you ca.n cut down on ex
pense even more by using ordinary 
room current, transformed to the desir
ed voltage. This method involves be
ing "chained" to your room outlet; 

however, your maintenance costs are 
nil. 

It is true, that with normal film de
velopment the light output of an elec
tronic flash unit does not compare fa
vorably with that of ordinary flash
bulbs. You can over-develop strobe
exposed negatives, however; but you'll 
get perfect exposures once you get 
used to your own darkroom procedure. 

The quality of light depends on the 
distribution of rays from the flash
tube. Using a reflector designated by 
the tube manufacturer will usually 
give a very even light; this is especially 
useful in larger rooms, where relative
ly more light is carried across the 
room than by use of equivalent flash
bulbs. The light of most strobes also 
has a very pleasing quality, which is 
very desirable in portrait photography. 

A relatively new field, strobe pho
tography has come into general use in 
the last few years. A great variety of 
manufacturers has suddenly entered 
the market; but by no means is the 
present-day electronic flash a perfect 
one. Already there is talk about more 
powerful, more compact units; the gen
eral trend being to lower prices, so that 
good strobes would be attainable for 
most amateur photographers. With the 
present trend as it is, the slogan soon 
might be: everybody goes strobe! 
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Promise of a golden future 
Yellow uranium ore from the Colorado Plateau 

is helping to bring atomic wonders to you 

Long ago, Indian braves made their war paint from the col
orful sandstones of the Colorado Plateau. 

THEY USED URANIUM-Their brilliant yellows came from 
carnotite, the important uranium-bearing mineral. Early in 
this century, this ore supplied radium for the famous scien
tists, Marie and Pierre Curie, and later vanadium for spe
cial alloys and steels. 

Today, this Plateau-stretching over parts of Colorado, 
Utah, New Mexico, and Arizona- is our chief domestic 
source of uranium. Here, new communities thrive; jeeps 
and airplanes replace the burro; Geiger counters supplant 
the divining rod and miner's hunch. 

From hundreds of mines that are often just small tunnels 
in the hills, carnotite is hauled to processing mills. After the 
vanadium is extracted, the uranium, concentrated in the 
form of "yellow-cake," is shipped to atomic energy plants. 

A NEW ERA BECKONS-What does atomic energy prom
ise for you? Already radioactive isotopes are working won
ders in medicine, industry, and agriculture. In atomic en-

ergy, scientists also see a vision of unknown power-which 
someday may heat and light your home, and propel sub
marines, ships, and aircraft. The Indian's war paint is on 
the march again-toward a golden future. 

UCC TAKES AN IMPORTANT PART-The people of Union 
Carbide locate, mine, and refine uranium ore. They also 
operate for the Government the huge atomic materials plants 
at Oak Ridge, Tenn., and Paducah, Ky., and the Oak Ridge 
National Laboratory, where radioisotopes are made. 

STUDENTS and STUDENT ADVISERS: Learn more about the many 
fields in which Union Carbide offers career opportunities. Write for 
the free illustrated booklet "Products and Processes" which de
scribes the various activities of UCC in the fields of ALLOYS, CAR
BONS, CHEMICALS, GASES, and Plastics. Ask for booklet B-2. 

UNION CARBIDE 
AN.JJ CARBON CORPORATION 
30 EAST 42ND STREET 00 NEW YORK 17, N. Y. 

---------UCC's Trade-marked Products of Alloys, Carbons, Chemicals, Gases, and Plastics include--------

ELECTROMET Alloys and Metals • HAYNES STELLITE Alloys • EVEREADY Flashlights and Batteries • NATIONAL Carbons 

ACHESON Electrodes • PYROFAX Gas • PREST0NE and TREK Anti-Freezes • PREST-O-LITE Acetylene 

BAKELITE, KRENE, and VINYLITE Plastics • DYNEL TEXTILE FIBERS • LINDE Oxygen • SYNTHETIC ORGANIC CHEMICALS 

MARCH, 1953 27 



Another semester has past and six 
weeks of this one have gone by. Time 
sure does fly; the older you get the 
longer you have been in school, the 
closer to graduation ( we hope) the 
faster time goes by. Time-that is all 
of that stuff between pay days. 

Ole Sam talked to several of the 
boys who graduated in February. 
Most of them seemed to have good 
jobs awaiting them. A big percentage 
of them were going with one of the 
larger outfits, Uncle Sam. Martin G. 
Rudroff had a job with a starting sal
ary of $400.00 per month. Dale Hen
ry ( commonly known as Farad) had 
a job at $50.00 per week and all he 
could eat, in Lexington, Missouri. I 
inquired as to what restaurant he 
would be replenishing light bulbs in. 
Come to find out he is to be city gar
bage collector. 
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With SLIPSTICK SAM, B.S. '99 

Speaking of Dale Henry his wife 

Joan has presented him with a bounc

ing baby boy at 4 :00 A.M. February 
7. The boy has been named Douglas 
James and weighed 8 lbs. Congratu
lations! Farad. 

Shed a tear in your beer for Prof. 
Sangster. (Yep, he makes the head
lines again). It seems that Dr. Betz 
has completely upset his theory re
garding the location of infinity by 
telling him that the universe has defi
nite boundary. 

The students in Soil Mechanics had 
a little difficulty getting started this 
semester. It seems that some of the 
Lab manuals had recipe for cookies 
and Professor Evans had a little dif
ficulty in convincing the students it 
was really a mistake . 

... 
Stan Scruhy seems to be having 

some trouble distinguishing soil and 
dirt. The only definition Ole Sam can 
offer Stan is that they test soil and 
shovel dirt. 

( Continued on Page 44) 

"You know you could get killed that way!" 
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At Chance Vought om 
neering staff in one of the larges p an s 

designed for the manufacture of military aircraft. 
Centered in the second largest aircraft production area in 
the U. S., this modern air conditioned plant is especially 
designed and equipped with adequate facilities for air• 
craft research, development and integrated production. 

Security restrictions prevent a 
full discussion of the guided mis
sile projects at Chance Vought, 

hut growing requirements in all 
phases of development and pro• 

duction are .creating new demands 
for all types of engineers and scientists. 

These missiles are in production for inten
sive experimental uses and presently are 
being flight tested with excellent results. 

For thirty-five years Chance Vought's position in the aircraft industry has been 
one of pioneering and leadership. One of the latest achievements is the tailless 

swept wing F7U-3 "Cutlass" now in full scale production. This twin jet fighter, 
in the "more than 650 miles per hour category," is designed to operate from both 

land bases and aircraft carriers. For further information about Chance Vought and its 
diversified opportunities in engineering, consult a copy of our publication titled "Tomor

w' s Engineering" now on file in your college placement library. If you are receiving a degree 
in Engineering, Mathematics or Physics, contact your Placement Director for an appointment 
with the Chance Vought Aircraft representative who will visit your campus soon. 

CHANCE VOUGHT AIRCRAFT 
~ fii'jjl Ii@! 

i ~ CHANCE -~i 
·< W"W wa-! • 

Dallas, Texas 
DIVISION 0 F ·U N I T E D AIRCRAFT C O R P O R· A T I O N 
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STIRLING ENGINES 

( Continued from Page 15) 

both pistons located in one long cyl
inder there are two cylinders located 
side by side. One is the power and the 
other acts as the hot air cylinder, 
which is closed on both ends. They 
commute by a hollow passage from the 
head end of the power cylinder to the 
crank or cool end of the hot air cyl
inder. This type is also single-acting 
and its principle advantages lies in the 
elimination of the troub'.esome feature 
of having to have the displacer pis
ton rod pass through the power piston 
in some manner. 

The third, and by far the most com
pactly designed class, is actually a spe
cial design of the second class. It also 
consists of two cylinders, but instead 
of having them parallel they are lo
cated at right angles to each other 
with their axes lying in the same 
plane. Generally, the hot air cylinder 
is vertical with the power cylinder 
horizontal and both the piston and 
displacer operate off the same crank 
throw. 

GENERAL CHARACTERISTICS 

In all of these engines, as in the 
early designs, the displacer piston acts 
as the regenerator except that the gen
eral tendency is to construct the re
generator as a hollow perforated can 
filled with wire gauze instead of the 
thin plate construction Stir:ing first 
used. As will be noted from the indi
cator diagram, Fig. 2, which is typ
ical for all Stirling engines, the pres
sure during part of the cycle drops 
slightly below that of the atmosphere 
so air to replace that lost through 
leakage may be drawn in through a 
small check valve located in the wall 
of the hot air cylinder. 

Rough speed regulation may be ac
complished by regulating the amount 
of heat supplied to the hot air cylind
er, and the speed may be closely reg
ulated by a spring loaded poppet valve 
with an adjustable spring tension 
which will regulate the maximum pres
sure delivered to the power cylinder. 
A simple lever arrangement is used 
to allow a governor to regulate the 
spring tension. 

Modem hot air engine employing 
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Stirling's principles may be listed as 
follows: 

1. Absolute safety. The maximum 
pressures involved are seldom over 
fifteen pounds per square inch gauge 
which practically eliminate any pos
sibility- of failure from an explosion. 
. 2. Comparative simplicity of mov

ing parts. There are no valve or 
valve actuating mechanisms, no igni
tion or fuel injection systems; the 
moving parts consist basically of a 
crank shaft, two pistons and their 
connecting rods. 

3. Simplified lubrication problems. 
All points where rubbing contact be
tween surfaces is encountered are lo
cated where the temperatures are low. 
Lubrication is further simplified be
cause the engines are fairly slow 
speed; they seldom operate at speeds 
greater than 300 RPM. , 

4. There are few installation prob
lems. There are no exhaust gasses 
which must be carried away and dis
posed of, and no need for a boiler with 
its related problems. The engine read
ily lends itself to the use of gas . for 
fuel so there is not even a need for 
a large furnace or fire box. 

5. They require little or no atten
tion while operating. The slow speed 
and low pressure characteristics make 
it possible to use the engine on a twen
ty-four hour basis, if desired, with 
only an occasional check to see that 
moving parts are receiving lubrication. 

DISADVANTAGES 
The principal disadvantages may be 

listed as follows : 
The engines are not self-starting. 

They must be turned through one 
complete cycle before they will begin 
to operate under their own power. 
This difficulty is easily eliminated 
with the use of a bendix and starting 
motor arrangement similar to those on 
the modem automobile engine. 

2. High weight per horsepower ra
tio. As mentioned earlier, there is 
much room for improvement in con
struction design and procedures; to 
date there has be:!n very little develop
ment in these fields. Most present 
designs weigh from thirty-five to fifty 
pounds per brake horsepower. 

3. Low actual efficiency. This fact
or alone, in general, eliminates the 
use of these engines for main power 
sources. If, however, they are installed 

in such a manner that they operate 
from the waste heat of some other 
thermal process then this fault may 
be entirely eliminated. Few will quib
ble about the efficiency of an engine 
which is obtaining work from an en
ergy source that would otherwise be 
entirely lost or wasted. 

APPLICATIONS 
The engineering mind, if it stops to 

consider, can conceive of many prac
tical applications for which this type 
engine may be used to reclaim waste 
heat. For instance, a small Stirling en
gine may be installed so as to re
ceive its heat from the hot blue gasses 
leaving a residential heating p'.ant or 
furnace. There is sufficient power to 
drive the large circulating air fan 
which sends the heated air throughout 
the house. With this type installation, 
the need for the electric motor normal
ly used to drive the fan would be en-

. tirely eliminated. 
It would also be a simple matter 

to direct the exhaust of a stationary 
internal combustion engine in such a 
way that it would act as the heat 
source for a Stirling engine. The Stir
ling engine could then be used to 
drive the main engine auxiliaries such 
as the circulating water pump and 
thereby increases the overall power 
output of the main engine. If one were 
to attempt to set down a list of prac
tical applications for the Stirling en
gine, one application which would 
probably be near the bottom of the 
list, would be the use of a very small 
model to provide an equally fascinat
ing, but far less dangerous, toy for 
mechanically minded children than 
the toy steam engines currently found 
on the shelves in toy departments. 
Though near the end of the list, this 
one item should not be passed over 
lightly. 

The young engineer who likes the 
problems of. design can find a wide 

. open field for his creative instincts in 
the design, deve'.opment and applica
tion of hot air engines to be used for 
waste heat reclamation. The ground 
work has be:!n laid by many brilliant 
men of the past, but the job is not 
half done. The man who is interested 
can find plenty of room to expand 
his ideas and at present will not be 
bothered by stiff and damaging com
petition. 
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Precisely at 4:50 A. M. in the predawn darkness of 
last July 21, the most severe California earthquake 
since 1906 struck the small town of Tehachapi. 

Walls were collapsing, buildings were folding. The 
town's telephone office shook to its foundation and 
the lights went out. But the night operator remained 
at her switchboard until it went dead. Main cables 
to the telephone office were pulled to the ground 
when a nearby wall caved in. 

This was at 4:50 A. M. 

At 8:30 A. M., less than 4 hours later, telephone 
men had reestablished 3 circuits on the edge of town 
( top picture). Outdoor offices were set up for Red 
Cross and other emergency workers. 

Repairs to the damaged main cable and other 
equipment were rushed ( center picture). By late 
afternoon the central office switchboard was work
ing. Tehachapi residents were able to make calls to 
friends and relatives concerned about their safety. 

By 9 P. M., two TV stations were sending live tele
casts of the damage to Southern California viewers 
( bottom picture). Telephone men had established 
a 4-jump radio-relay station in less than 12 hours. 

It was a typical disaster-brutal and unannounced. 
But telephone men were prepared. They quickly 
restored communication when it was needed most. 
In so doing, they demonstrated the resourcefulness 
and technical skill which telephone companies ask 
of their engineers. 

For qualified engineering graduates of this caliber, 
there are opportunities in the telephone companies. 
Your college placement officer can give you details. 
Or write to American Telephone & Telegraph Com
pany, College Relations Section, 195 Broadway, New 
York 7, N. Y., for the booklet, "Looking Ahead." 

@--,. @ BELL TELEPHONE SYSTEM 
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MIZZOU 

By DON MORGAN 

When the time for the "wearing of 
green" rolls around each year, it seems 
that we hear more from you alumni 
than at any other time. This is nat
ural, for who can forget that one week 
each March when we engineers go 
"hog wild"? 

Our most worthy editor recently re
ceived "long overdue" letters from two 
of last year's graduates. Don Putnam, 
BS in EE, who is doing a stretch in 
Uncle Sam's Signal Corps, wrote that 
he is back in school. The Army is 
putting him through a course in In
side Plant Equipment, which includes 
the make-up of such items as tele
phones, switchboards, teletypewriters, 
repeaters, and carrier equipment. Sec
ond Lieutenant Putnam is stationed 
at Fort Monmouth, New Jersey. He 
requested some back copies of THE 
SHAMROCK which he will receive. 
In case some of you '52 grads would 
like to get in the letter writing racket, 
his address is: 2nd Lt. Donald W. 
Putnam, 01883126, Officers Student 
Det., Sec. 2108, Ft. Monmouth, New 
Jersey. 

Dale Henry, EE, '52, informed us 
that he is now the proud pappy of 
an eight pound baby boy .on February 
7. According to Dale he is a "quiz 
kid" already. He came into the world 
"reciting Puckstien and Lloyd and 
fumbling with a K and E slide rule." 
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MEMOS 
Mr. Henry's address is 1608 Oneida, 
Lexington, Missouri. 

Several of our recent graduates are 
now employed in foreign lands. One, 
Hillel Schwefel, CE, '48, is the Assist
ant Director of Sanitation, Ministry 
of Health, Jerusa~em, Israel. Mr. 
Schwefel also holds a M.P.H. degree 
from the University of Michigan. He 
is in Israel under a fellowship grant
ed by the World Health Organization. 
A 15c airmail stamp will get a let
ter to Mr. Schwegel, Assistant Di
rector, Division of Sanitation, Minis
ter of Health, Jerusalem, Israel. 

Several recent changes of address 
include: Edwon Bonaparte Burnham, 
CE, '29, District Office, Corps of En
gineers, U. S. Army, 420 Locust, St. 
Louis, Missouri. 

Richard V. H. Harper, C.E., '34, 
Stanolind Oil & Gas Company, Box 
40, Casper, Wyoming. 

Thoman N. Mandry, CE~ 1941, El 
Paso Natural Gas Company, Farm
ington, New Mexico. 

James Lewis Rhodes, ME, '44, As
sistant Professor of Mechanical En
gineering, Washington University, St. 
Louis, Missouri. 

Francis X. Moore, Southwestern 
Bell Telephone Company, Dallas, 
Texas. 

Raymond Eugene Powell, EE, '13, 
Western Electric Company, Kearny, 
New Jersey. 

Arjay W. Platt, M.E. '50, Mon
santo Chemical Company, Monsanto, 
Illinois. 

John Hugh Morris, M.E., '47, Lord 
Manufacturing Company, Erie, Penn
sylvania. 

Robert Starr Morrison, E.E,., '43, 
300 S. 23rd Street, Birmingham, Ala
bama. 

Charles C. Pate, CE, '23, Pate En
gineering Company, 2212 E. 20th 
Street, Tulsa, Oklahoma. 
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Basic research and engineering advances make RCA 
Victor's 1953 TV receivers the finest you can buy. 

Erst with the major advances_ 
since Television began ! 

Families living in television areas 
have seen from the beginning why 
more people buy RCA Victor tele
vision sets than any other brand. As 
television spreads to new communi
ties, millions more learn the same. 

Enthusiastic reception of the 1953 
RCA Victor sets proves that advanced re
search and engineering means finer TV. 
You see it in the new"Magic Monitor" cir
cuit system which automatically screens 
out interference, steps up power, tunes 
the best sound to the clearest picture. 

Further proof of this leadership is the 
new RCA "Deep Image" picture tube with 

its micro-sharp electron beam and super6ne 
phosphor screen which ensures the finest 
picture quality. It is also seen in reception 
at a distance-as well as in automatic tuning 
of all channels, both VHF and UHF. 

Today's RCA Victor receivers result 
from the same research and engineering 
leadership that perfected the kinescope 
picture tube, the image orthicon TV 
cameras, reflection-free metal-shell 
picture tubes - and which opened 
UHF to television service. 

* * * 

RCA research assures you better value
more for each dollar you invest-in any 
product or service of RCA and RCA Victor. 

CONTINUE YOUR EDUCATION 
WITH PAY-AT RCA 

Graduate Electrical Engineers: RCA 
Victor-one of the world's foremost manu
facturers of radio and electronic products 
-offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad
vancement. Here are only five of the many 
projects which offer unusual promise: 

• Development and design of radio re
ceivers ( including broadcast, short-wave 
and FM circuits , television, and phono
graph combinations) . 

• Advanced development and design of 
AM and FM broadcast transmitters , R-F 
induction hea ting, mobile communications 
equipment, relay systems. 

• Design of component parts such as 
coils, loudspeakers, capacitors. 

• Development and design of new re
cording and producing methods. 

• Design of rece iving, p ower, cathode 
ray, gas and photo tubes. 
Write today to College Relations Divi
sion, RCA Victor, Camden, N ew Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 

RADIO CORPORATION OF AMERICA 
World leader in mdio - first in television 
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BULLARNEY 

During maneuvers an army com
mander ordered a notice to be dis
played on a bridge stating : "This 
bridge has been destroyed by air at
tack." But to his chagrin, he noticed 
through his field glasses that a foot 
regiment was crossing the bridge de
s;:,ite his orders. He sent his adjutant 
to the officer in charge post-haste 
to find out how he dared to defy his 
orders. An hour later the adjutant 
was ba::k. "It is all right, sir," he 
re;:,orted. "The troops are wearing 
signs saying 'We are swimming.' 

"' S :1all boy explaining a broken win-
dow to a policeman: I was cleaning 
r.1y slingshot and it went off. 

A farmer was trying to sell his old 
horse. After trotting him around for 
a prospective buyer, he remarked: 

Farmer: "Got a nice coat, hasn't 
he?" 

The buyer listened to the horse 
breathe for a few minutes and re
marked : "I like his coat, but not his 
pants." 

"' Athlete-Where can I change into 
my tennis clothes? 

Attendant-Just walk down this 
corridor. You'd see a door marked 
gentlemen, pay no attention to the 
sign and walk in. 

"" Some men can drive a car with one 
hand and their girl-friends c~azy with 
the other. 

"' A shotgun wedding is usually an "I 
do" or die affair. 
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By FRENCH 

Teacher: "What does f-e-e-t spell?" 
Student: "I don't know: ' 
Teacher : "What does a cow have 

four of that I have only two of?" 
Student's answer resulted in such 

a commotion that the class broke up 
and left the teacher a nervous wreck. 

et, 

A patient suffering from lack of 
regularity went to see his doctor for 
help. The doctor was questioning him: 

Dr.-Tell me, do you live close to 
town or pretty far ,out? 

Patient- Well Dr., not far out and 
not too close. ( So the Dr. poured a 
little of two solutions into a bottle 
and began stirring). 

Dr.- D.oes your house set pretty 
close to the street or pretty far back? 

Patient-Not too far back and not 
too close. 

Dr.- Is your water closet pretty 
close to the do,or or pretty far back in 
the house? 

Patient-Well, not too close and not 
too far back, about half way. (So 
the Dr. added a little more to the so
lution and stirred some more.) 

Dr.- Now drink this and go right 
home. 

Three days later the patient came 
back to see the doctor. He said, "Dr. 
you should be a bombardier, you just 
missed the stool by two feet." 

"' 
An icy voice cut into an unhibited 

telephone conversation. 
Voice-Do you know whom you are 

addressing? 
Sergeant-no. 
Voice-Well, this is Major Throck

morton. 
Sergeant-Major, do you know 

whom you are addressing? 
Major-No. 
Sergeant-Thank God! ( hanging 

up). 

Eph Brown wasn't much of a 
churchgoer, but his wife persuaded 
him to go with her to prayer meeting 
one night. 

Thinking to encourage him, the 
pastor asked Eph to lead in prayer. 
Eph knew he was getting in over his 
depth, but he was afraid his wife 
would be mad if he refused, so he 
started in. 

Twenty minutes later, he was still at 
it. He prayed for everything and ev
erybody he could think of. The con
gregation began to wriggle restlessly. 
Finally one of the deacons came out 
loudly: "Amen." 

"Thanks, deacon," exclaimed Eph 
with a sigh ,of relief. That's the dang 
word I've been trying to think of ever 
since I started. 

A great educator, with degrees as 
long as his arm, and a farmer were 
riding on a train toward the same 
place. The educator was an expert on 
decoding old Greek phrases. He re
ceived a letter from a person out west, 
that found an old monument with 
these words inscribed upon it : TOT 
IEM ULEi STO. These words were 
written, one under the other. This 
person out West asked the educator 
to decode them for him. The educator 
was unable to decode them so he was 
going out West to look at the stone. 

The farmer, after hearing his story, 
decided to get off and see this stone 
The e::lucator and the farmer got off 
and went out to see the stone. The 
educator studied the stone for hours. 
He told them he couldn't decode them 
and would have to give up. 

The old farmer looked it over again 
and said, "I know what that says, 
that says TO TIE MULES TO." 
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Boeing's great new tunnel can help you 

Whatever engineering field you enter, 
you'll get ahead faster if the company 
you join possesses outstanding research 
facilities. Boeing's newly redesigned 
54,000-hp. wind tunnel- the only pri
vately owned trans-sonic tunnel in the 
country - is an example of the research 
advantages that could help you get 
ahead in this famous company. Other 
research tools at Boeing include acous
tical, hydraulic, pneumatic, mechanical, 
electronics, vibration and physical re
search laboratories, among others. 

No industry matches aviation in offer
ing young engineers such a wide range 
of experience, or such breadth of appli
cation - from pure research to produc
tion design, all going on at once. Boeing 
is constantly alert to new techniques 
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and materials, and approaches them 
without limitations. Extensive sub-con
tracting and major procurement pro
grams -directed and controlled by 
engineers-afford varied experience and 
broad contacts with a cross-section of 
American industry. 

Aircraft development is such an in
tegral part of our national life that 
young graduates can enter it with full 
expectation of a rewarding, long-term 
career. Boeing, for instance, is now in 
its 36th year of operation, and today 
employs more engineers than at the 
peak of World War II. 

Boeing engineering activity is con
centrated at Seattle in the Pacific North
west, and Wichita in the Midwest. 
These communities offer fine fishing, 

hunting, golf, boating and other recrea
tional facilities. · Both are fresh modern 
cities with fine residential and shopping 
districts, and schools of higher learning 
where you can study for advanced 
degrees. 

There are openings in ALL branches 
of engineering ( mechanical, civil, elec
trical, aeronautical, and related fields), 
for DESIGN, DEVELOPMENT, PRODUCTION, 

RESEARCH and TOOLING. Also for servo
mechanism and electronics designers 
and analysts, and physicists and mathe
maticians with advanced degrees. 

For further information, 
consult your Placement Office, or write: 

JOHN C. SANDERS, Slaff En1ineer- Personnel 
Boein1 Airplane Company, Seattle 14, Washington 

BDEINO 
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( Continued from Page 16) 

dent and firm manager in 1939, suc
ceeding his father. The firm was or
ganized by his father in 1907 for the 
manufacture of earth anchors and pole 
line hardware. While engaged in an 
engineering capacity, Mr. Chance ex
perimented with X-ray analysis of 
materials to determine quality and 
realize the accuracy with which he 
could detect flaws in the material. In 
this nature, he developed a complete 
X-ray laboratory. By 1945 he nego
tiated the purchase of two companies 
and expanded his manufacturing to 
include hot line tools and power 
switching equipment. Mr. Chance is 
a former director of the First Na
tional Bank in Centralia and was 
president of the Home Oil Company 
in that place from 1935-40. He has 
been an executive in various civic 
groups and is past vice-president of 
the Central Missouri Area Council of 
the Boy Scouts of America. He is a 

member of the Alpha Tau Omega, 
Alpha Chi Sigma and the Rotary. 

FREDER K. POWELL 

Freder K. Powell, Jr., born in St. 
Charles, Mo., graduated from the Uni
versity of Missouri in 1939 with a 
B.S. in Mechanical Engineering. While 
in school, he was Editor of the 
SHAMROCK. He wrote a paper 
which won first prize in an A.S.M.E. 
Contest. Upon graduation from Mis
souri, he entered the test course of 
General Electric Co. and was later 
transferred to G.E.'s steam turbine 
department. In 1940, Mr. Powell was 
assigned to their general engineering 
and consulting laboratory. When the 
war began, he worked with the United 
States Navy on electrical equipment 
for submarines. He later became proj
ect engineer for magnetic mine sweep
ing and underwater sound equipment 
projects. In 1944, he became engin
eer in charge of the design section elec
tro-mechanical division at G.E., where 
he devoted his attention to such de-

vices as Infra-Red Binoculars, test 
equipment for Garand Rifles, gas tur
bine applications for helicopters, and 
underwater sound devices. In 1946, 
Mr. Powell was awarded the General 
Electric Charles Coffin Award for 
"Outstanding work in the Develop
ment of the Mark VI Magnetic Mine 
Sweeping Controller.'' He was chos
en one of the five men from G.E. who 
were assigned as representatives to 
the Atomic Energy Commission. In 
1947, this assignment was conclud
ed when a design of equipment neces
sary for handling nuclear reactor for 
peacetime application was submitted 
to the A.E.C. He was invited to re
turn to General Electric as a project 
engineer on Naval nuclear propulsion. 
Instead he resigned to take a position 
with the American Machine and 
Foundry Co. as engineer in charge 
of project and design. He was respon
sible for development and testing of 
Collapsible Tube Machine, Automatic 
Pinspotter, Pretzel-Tying Machine, 
and Tobacco Stemming Machine. In 

( Continued on Page 40) 
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What's Happening at CRUCIBLE 
about dicher die steel 

what it is 
Clicker die steel is a special cold rolled alloy steel. It is used 
in making clicker dies for cutting leather, rubber, plastic, 

felt and fabrics of other compositions that 
go into the making of shoes 

and similar products. 

Finished clicker die ready 
for cutting shoe leather. 

Wider shapes are used when dies are 
sized by surface grinding after form .. 
ing and welding. Standard widths are 
provided when the dies are not to be · 

surface ground. 

rww it is used 
Clicker die steel is furnished to the die maker in either 
single or double edged form in one of several standard 
shapes. The die maker first shapes the die by bending 
the die steel to a pattern that provides the desired con
figuration, and then welds the two ends at a corner. He 
finishes the die by grinding a bevel on the outside of the 
cutting edge and filing the inside edge. Before the fin
ished die is hardened and tempered, the die maker 
forms identification marks - combinations of circles 
and squares - in the cutting edge so that the material 
cut from it may be easily identified as to its size and 
style. 

In the cutting operation, the leather or other material 
is placed on an oak block in the bed of the clicker 
machine. Then the die is placed by hand on the material 
which is cut as the aluminum faced head of the machine 
presses the die through it. The clicking· sound which 
the head makes as it strikes the die is where the term 
"clicker machine" derived its name. 

what it is composed of 
Clicker die steel as produced by the Crucible Steel 
Company of America is a controlled electric steel in 
which the combination of carbon and alloy is designed 
for maximum toughness and proper hardness after heat 
treatment. 

Experience has proved that cold finished clicker die 
steel is superior to hot rolled material for sizes ap
proximately ¾ inch and narrower because of its lower 
degree of surface decarburization which permits the 
use of slightly thinner sections. Cold finished material 
also has a better surface finish with closer width and 
thickness tolerances and thinner edges that require 
less grinding and filing to complete the die. 

GHUGIBLE'S engineering service 
As with clicker die steel, the Crucible Steel Company of 
America is the leading producer of special purpose 
steels. If you have a problem in specialty steels, our staff 
of field metallurgists with over 50 years experience in 
fine steel making is available to help you solve it. 
Crucible Steel Company of America, General Sales and 
Operating Offices, Oliver Building, Pittsburgh, Pa. 

first name in special purpose steels 
53 ~ of-~ ~ 

Midland Works, Midland, Pa. Spaulding Works, Hi,rrison, N. J. Park Works, Pittsburgh, Pa. Spring Works, Pittsburgh, Pa. 
National Drawn Works, East Liverpool, Ohio Sanderson-Halcomb Works, Syracuse, N. Y. • Trent Tube Company, East Troy, Wisconsin 
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BEST 
WISHES 

ENGINEERS 
from 

Superior Quality 

Dependable Service 
Say it with Flowers 

from 

MAIN STORE 
25 on the Strollway 

4 phones 2-3151 

CAMPUS SHOP 
708 Conley 
Phone 9767 

We Grow Most of Our Flowers 
MEMBER F.T.D.A. 

DA IR Y 
SEE YOU AT THE 

PEPPERMINT ROOM 

WE ARE IN THE UNION 

for YO UR convenience 

All Your School Supplies 
Plus Such Extra Features As 

Post Office Pocket Books 

Check Cashing 5 % Rebates 

University Book Store 

Hays 
Hardware Co. 

808 Broadway Dial 4710 

Campus Jewelry 

SCIENTIFIC 

WATCH REPAIR 

Tested on the 

"Watch Master" 
Across From Jesse Hall 

FOR 

• Qualify Printing 

• Reasonable Prices 

• Friendly Service 

It's 

8th & Locust 

Tiger Club 
COLUMBIA'S FINEST 

NIGHT CLUB 
Hiway 40 & Grand Columbia, Mo. 

Modern Portrait and Commercial Photography 
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1010 BROADWAY 

COLUMBIA, MO. 

Leeon Smi±h, Pho±ographer 
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Is part of your future being built here? 
Here you see the beginning of another addition 
to Alcoa's expanding facilities. This plant, at 
Rockdale, Texas, will be the first in the world 
to use power generated from lignite fuel and 
will produce 170 million pounds of aluminum a 
year. This and other new plants bring Alcoa's 

production capacity to a billion pounds of 
aluminum a year, four times as much as we 
produced in 1939. And still the demand for 
aluminum products continues to grow. Con
sider the opportunities for you if you choose 
to grow with us. 

What can this mean as a career for vou ? 
This is a production chart-shows the millions 
of pounds of aluminum produced by Alcoa 
each year between 1935 and 1951. Good men 
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did good work to create this record. 
You can work with these same men, 
learn from them and qualify yourself 
for continually developing oppor
tunities. And that production curve 
is still rising, we're still expanding, 
and opportunities for young men 
joining us now are almost limitless. 

Ever-expanding Alcoa needs engi
neers, metallurgists, and technically 

minded "laymen" for production, 
research and sales positions. If you 
graduate soon, if you want to be 
with a dynamic company that's 
"going places," get in touch with us. 
Benefits are many; stability is a 
matter of proud record; opportuni
ties are unlimited. 

For more facts , consult your 
Placement Director. 

Al CD 1=1--~m~,---® _ 
Alu1n1nu1n 
ALUMINUM COMPANY OF AMERICA 
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BOOLEAN ALGEBRA 
(Continued from Page 20) 

it must perform the functions of the 
original. A single example was se
lected for clarity of presentation. It 
can be shown, however, that the pos
tulates hold for any two-terminal net
work containing only series-parallel 
configurations. When we reflect that 
in modem switching systems, ( e.g., 
those of the telephone exchange, and 
the digital computer_) series-parallel 
connections are frequently combined 
into highly complex arrangements, 
we see that the value of a rigorous 
approach to circuit reduction offers a 
tool of great practical value. In addi
tion to the · economy of construction 
achieved by this reduction, there are 
other advantages, e.g., often the num
ber of contacts on a relay3 is limited 
by the allowable springs and reduction 
in contact number is imperative. 

For an example of how the same 
postulates may be applied, by a slight
ly different technique4, to a more in
volved network, consider Q in Fig. 3. 

Relays W, X, and Y are infor
mation-storing relays which carry in
telligence to the two-terminal network, 
Q-Q'. They impose conditions on its 
output and are energized externally, 
as by a push button. It is desired to 

. simplify the network while retaining 
the stored information. Observe, that 

'Since a vacuum tube is essentially a 
"switch!' which allows current "to flow" 
or "not to flow", we may make simi
lar "yes or no" statements to describe 
its £.unction in the network. 

'I find it convenient to think of the 
technique .used in the first example as 
a solution involving "voltage type" 
equations across a configuration, while 
the second technique is analogous to 
writing "current-like" equations down 
a wire. 

At event three, and similarly else
where, when the information from Re
lay X-1 is joined with that of W-1 the 
information on . the incoming wires is 
modified, i.e., there may be feed back. 
However, with a single output such as 
this, it is not necessary to "back cir
cuit" our equations as it would be if 
a multi-terminal network were in
volved. 
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a single event is enclosed in the num
bered horizontal spaces. The events 
•are of three types as shown in QI, 
QII and QIII. 

Notice that in this circmt we have 
altered our notations. Because of the 
perfect quality in our postulates, the 
operators + and · may be interchang
ed and give like results so long as 
consistency in any particular circuit 
solution is maintained. Our two vtd
ues have a different meaning here, 
too. They refer to the position of a 
switch contact relative to its ener
gized (1 ) or unenergized ( 0) condi
tion, rather than to its open or closed 
condition. Subject to the defining 
equations for complementation, X and 
X' are substituted for 1 and 0, re
spectively. The relays are shown in 
their unactivated positions. Thus, we 
would read in II that C' means C not 
energized ( C = 0). C would convey 
that the relay was energized, was in 
condition 1 and opposite to the posi
tion shown. Now, let us follow the 
intelligence through the network from 
input to output, expressing each 
event by our new algebra and reduc
ing the equations as we go. 

We may write the expression for 
that event which appears here with 
the corresponding number and dis
cover that event 13, the sum of all 
available input information, reduces to 
the circuit, X' W Y. ( Read when X 
is .unenergized, and/or Wis energized, 
and/or Y is energized, the output coil 
receives current.) This leads to the 
simplified circuit Q-IV. 

The resulting economy of space, re
lay contacts, and connection leads in 
this solution., is immediately evident. 
Implicit in the postulates is the ex
tension of this method over a wide 
variety of configurations. The limita
tions are that the circuits are two-ter
minaled and reducible to series paral
lel combinations. 5 

To any electrical engineer who has 
ever attempted circuit simplification 
by inspection, the rigor and elegance 

"As an added note, it is my feeling 
that the study of switching systems 
has only begun. I believe that the limi
tations inherent in this system might be 
eliminated by approaching the problem 
with an n valued logic. 

of Boolean network simplification will 
rank in importance as would a new 
scale on the slide rule. Those inter -
ested in learning how this new alge
braic approach can be used in the 
initial de\,ign of circuits are referred 
to the articles of Berkley listed in the 
references or to his book, The Giant 
Brain. 

1. The first circuit described ap
pears in The Design of Switching Cir
cuits, Keister, Ritchie, Washburn, of 
Bell Laboratories, published, D. Van 
Nostrand, Inc., N.L. This book is an 
excellent text which covers a wide 
range of topics related to the "sci
ence" of switching. 

2. A description of how this alge
bra can be used in circuit design will 
be found in two articles by Edmond 
C. Berkley in Radio Electronics mag
azine, Dec. 1951, Feb. 1952. Here will 
be found a more detailed analysis of 
the WXY circuit shown. 

3. Claude Shannon, while still a 
graduate student at M.I.T. published 
A Symbolic Analysis of Relay and 
Switching Circuits, in Transactions of 
A.I.E.E., Vol. 57, 1938.' His was the 
first attempt to apply the algebra to 
switching analysis. 

4. G. H. Buffrey, A Contribution to 
the Algebra of Relay and Switch Con
tacts, Proceedings of I. of E.E., Vol. 
97, No. 1950. 

For those who are interested, a 
more complete bibliography appears 
on page 103 of Keister, Ritchie, and 
Washburn. 

HONOR AW ARDS 

( Continued from Page 36) 

1948, Mr. Powell was promoted to 
Chief Engineer of the Brooklyn En
gineeril;1g Department. In 1951, Mr. 
Powell was elected Vice-President in 
Charge of Engineering, the position he 
holds at this time. He is a member of 
the American Ordnance Association, 
a member of the Ordnance Committee 
for National Security Industrial As
sociation, and a member of the Amer
ican Society of Mechanical Engin
eers. 
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THE ENGINEER'S PLACE IN 

Another phase of Du Pont production activities 
offers challenging work for the technical maJ1 

E. H. Ten Eyck, Jr., B.S. in Ch.E., Syracuse '43, 
Ph.D. in Ch.E., Brooklyn Polytech '50, and 
W. H. Stevens, Jr., B.S. in Ch.E., Yale '50, 
take recordings on a new nylon unit. 

In most Du Pont manufacturing 
plants you'll find two groups of engi
neers working side by side to make 
operati01is more efficient-to reduce 
costs and improve quality. The spe
cialized work of one group, the pro
duction supervisors, has been rather 
fully discussed in the Digest. 

Equally vital is the work of devel
opment men-the men responsible 
for advising management when op

\' erational changes should be made for 
economic or technical reasons. 

D.S. Worner, B.S. in M.E., Purdue '47, and 
G. R. Prescott, B.S. in Met. E., Columbia '49, 
discuss improvements for stainless steel liners 
in tubes carrying corrosive materials. 

to have a special appeal for the man 
who can take on a big problem, ana
lyze its parts, and come up with a 
thoughtful, reasoned solution. 

Individual development studies 
may begin in a number of different 
ways. Often they are sparked by the 
imagination of the engineer himself, 
who, of course, must be familiar with 
production costs, activities of com
petition, and recent or impending 
technical improvements. 

Studies also may be inspired by 
Engineers from several fields of , suggestions of production supervi

training are employed in develop- sors or sales personnel, obsolescence 
ment activities at Du Pont. It seems of equipment, advances in competi-
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John Purdom, B.S. in Ch.E., Ohio State '49, 
and Kenneth Kehr, North Carolina State '50, 
discuss diagram of a process for improved re
covery of an intermediate for high polymers. 

tive products, or the presence of 
unsatisfactory profit margins. 

In a single study, the engineer may 
draw data from laboratories, semi
works and plant-scale experiments, 
prepare an estimate of profits and in
vestments and consult with numer
ous specialists on various phases of 
the problem, both within the Com
pany and outside. 

Having collected data from these 
many sources and perhaps from an 
independent study of his own, the 
plant development engineer must 
then assemble and evaluate the ma
terial ·and prepare a recommenda
tion that is based on sound engineer
ing judgment. 

Whether a product or process im
proves from the standpoint of com
petition, profit and efficiency de
pends, in great degree, on the quality 
of its plant development work. The 
development engineer's job is a re
sponsible one at Du Pont, and the 
work of a good man is soon noticed. 

HA VE YOU seen "Chemical Engineers 
atDuPont"?Newbookdescribesinitial 
opportunities in many fields, tells how 
experiences are varied to prepare men 
for administrative and management 
positions. For copy, write 2521 Ne
mours Bldg., Wilmington, Delaware. 

BETTER THINGS FOR BETTER LIVING 
••• THROUGH CHEMISTRY 

Listen to "Cavalcade of America," Tuesday Niehts on 
NBC-See It Every Other Wednesday on NBC TV 
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QUEEN CANDIDATES 

( Continued from Page 13) 

notice that she stands '5 5" from the 
datum plane, and weighs 118 pounds. 

Being in queen selections is noth
ing really new for her, since during 
her high school days she was a Home
coming Queen attendant and was also 
an attendant to the Yearbook Queen. 
Another activity in high school was 
that of cheer leader for the pep squad. 
Here at MU she is a pledge of Pi 
Beta Phi sorority. 

By MARY JANE REID 
(Wife of an EE, '53) 

She is majoring in secondary edu
cation and intends to teach English 
Literature or· History because "I have 
no trouble remembering dates". We 
didn't elaborate on the interpretation 
of "dates" since she says she is "foot
loose and fancy-free." Maybe some of 
you engineers might be able to cor
rect this situation. A good introduc
tion would be a simple explanation of 
a slide-rule, since her answer to the 
question, "What is a slide-rule?" was: 
"It's just a-it's sorta like a- " 

Joke-up reel with 
preuure reservoir 
fo, maintaining oil 

Listen, my daughter, and you shall 
hear 

The fate of the wife of an engineer. 

Let my words be your solemn guide : 
His slide rule is always by his side. 

He'll stay with you, through sun or 
rain ... 

'Ti! St. Pat calls, and he's off again. 

An electrical clutters your living-room 
floor 

With radio carcasses by the score; 

A civil ffay buy pearls and mink, 
But he can't fix the kitchen sink; 

• Connection to 220/-440 
volt power supply 

Mechanicals ha\'e grea~e in their fin
gernails; 

A che:nical's kind, but lord, how he 
smells! 

The dweller m halls with the sham-
rock above 

May look attractive, but oh, spurn his 
love. 

His love worc'.s are tender, his pres
ence is fun, 

'Ti! he sp~aks of the square root of 
minus one. 

For he and his frisn:Is speak a tongue 
that's unknown, 

And the company you keep will be 
largely your own. 

:~~:~et~:~:',,:~~;; ·• 
and molot 

OKONITE CABLE. 
GLASS! 

25HP J. 
pho~ 60 cycle 220/ 440 
vol! submersible salvage 
pump and motor • 

. .. 
Flooded comportment being dewotered by o submer• 

sible solvoge pump Its electric motor operates within g sealed oil 
both mointait1ed under prenure through a lube incorporated in the 
"'ulh-conductor t1eoprene •sheothed Oltonite electric coble which 
svoplies power to the motor. 

Seriously crippled /Jy tth tterittl torpedo during 
World War II, the cruiser USS Honolulu struggled home 12,000 
miles under her own power. · 

This historic trip was made possible by the vessel's salvage 
pumps which were served by unusual "double-duty" Okonite 
cables. These specially made cables not only supplied power to 
the electric motors in the pumps, but also maintained a con
stant oil supply to the pumps through a tube in the same cable. 
Despite many weeks of submersion in oily sea water, the 
Okonite cables retained their original properties. 
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• • • Tough jobs are the true test of electri-
cal cable •.. and installations on such 
jobs usually turn out to be Okonite. . 

0 N I T E ,ft insulated wires and (ables 
8182 

PAINTS! 
11 To Mee± All of 

Your Requiremen±s'' 

BRADY'S 
Columbia Glass Company 

PITTSBURGH PAINTS 

TEXOLITE 

15 S. 10th Street Dial 4978 

THE MISSOURI SHAMROCK 



• Young Allison aircraft engineers, 
who not so long ago were in engineer
ing schools as you are now, are playing 
~n important part in d~velopment of 
controls for today's high-powered tur
bine engines. 

Their job is to design an instrument 
which will relieve the pilot of much of 
the manual control in engine opera
tion. Once the throttle is set, the con
trol takes over and supplies the right 
amount of fuel to the engine. The con
trol must compensate for changes in 
outside temperature, atmospheric pres
sure and other variables involved in 
changes in altitude. 

This automatic control enables the 
pilot to concentrate his efforts on the 
fulfillment of his mission. Meanwhile, 
his engine is protected against over
speeding, high temperature and other 
critical factors affecting the life of the 

powerful turbine engine and the pilot's 
~bility to perform the assigned job. 

Floyd Boyer is a Montana boy who 
came to Allison from Georgia Tech in 
1940 as a junior test engineer. By early 
1944 he had been advanced to experi
mental engineer and in 1948 to senior 
project engineer. His work on engine 
controls began during World War II 
when he helped develop the automatic 
boost control for the two-stage super
charged Vl 710 reciprocating engines. 
In 1951 he was made group engineer 
in charge of turbo-prop control devel
opment and now guides the work of 
twelve other engineers. 

E. J. "Gene" Bevers worked with us 
as a student engineer in the summer of 
1944 before graduating in 1945. The 
Army called him for a two-year hitch 
but he was back on the job in January, 
1947. One of his most interesting as-

signments while in our test department 
was as engineering representative dur
ing four months of cold weather engine 
tests in Alaska in the winter of 19 51. 
Today, as Project Engineer in charge 
of turbo-prop fuel controls, he looks 
after the application and development 
engineering on these devices. 

Kent Hahn spent his first year with 
Allison working in several depart
ments and is now a project engineer in 
the controls development group, work
ing on propeller coordinating controls. 
He also has had assignments on en
gine deicing controls, and on controls 
for the turbo-prop engines in the Alli
son Turbo-Liner where the commercial 
advantages of turbo-prop engines are 
now being demonstrated. 

Let's check together on a job for 
you with the world's most experienced 
manufacturer of turbo-jet and turbo
prop engines. 

Allison is /oolcing for young men witli degrHs in MECHANICAL ENGINEERING, ELECTRICAL ENGINEERING, 
AERONAUTICAL ENG~NEERING. A lesser num&er of openings exist for ma;ors in Metallurgy, Electronics, 
Matliematics and Pliysics. Write now for further information: R. G. Greenwood, Engineering College Contact, Allison 
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Division, General Motors Corporation, Indianapolis 6, Indiana. 

DIVISION GENERAL MOTORS CORPORATION • Indianapolis, Ind. 
Design, development and production-high power TURBINE ENGINES for modern aircraft ••• 
heavy duty TRANSMISSIONS for Ordnance and Commercial vehicles ••• DIESEL LOCOMOTIVE 
PARTS ••• PRECISION BEARINGS for aircraft, Diesel locomotives and special application. 
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• LEROY* Lettering equipment is standard in drafting rooms 
everywhere. No special skill is needed for perfect, regular 
lettering and symbol drawing. There are LEROY templates in 
a variety of alphabets and sizes, as well as for electrical, 
welding, map, geological, mathematical and other symbo'ls 
that lhe draftsman needs. *Trade Mark® 

KEUFFEL & ESSER CO. 
EST, 1867 

NEW YORK • HOBOKEN, N. J. 
Chicaoo • St. Louis • Detroit• San Francisco • Los Anocles • Montreal 

Drive Carefully-Drive Refreshed -

IOTTUD UND U AUTHOIITY Of THI COC A- COL A COM r ANY IT 

Coca-Cola Bottling Company 
Columbia, Missouri 

ATLAS TIRES- BATTERIES-ACCESSORIES 

FOUNTAIN'S STANDARD SERVICE 
9th & University Phone 5910 Columbia, Mo. 

KNIGHTS OF ST. PAT 

( Continued fro m Page 17) 

associated with many of the leading 
Railroads of our nation. He has since 
done toward the effective flood con
trol plans throughout Ohio, and work
ed in its Department of Highways on 
bridge design and construction. 

Since 1934, Mr. Mo.ore has been 
connected with the Corps of Engin
eers, Department of the Army, on 
flood control, navigation, and power 
projects. He was responsible during 
the war for the planning and design
ing of a 200 million dollar military 
construction program. Since 1943, he 
has been in the Office of the President, 
Mississippi River Commission, and 
Division Engineer, Lower Mississippi 
Valley Division, where he is current
ly in charge of the Engineering Divi
sion. 

Mr. Moore is very active in ASCE. 
and in various other professional or
ganizations: American Geophysical 
Union ; Permanent International As
sociation of Navigation Congresses; 
Society of American Military Engin
eers ; and the Engineers Club of Vicks
burg, of which he is a past president 
and former director. 

He has found time during his years 
to become an integral part of the so
ciety around him. He is quite active 
in the functional government and m 
his role of an American Citizen. 

COLUMNS 

( Continued fro m Page 28) 

Ole Sam has decided that his two 
and one half year old boy can get 
more out of the slide rule than most 
engineers can. Recently he picked up 
the slip stick slid it back and forth a 
couple of t imes and remarked, "Dad
dy, its fi fteen minutes after four. " 

We haven't been seeing much of 
Rex Whitton lately. It seems the light 
in his eyes has all gone to Doris 
Butler. Of course he has unlimited 
duties on the St. Pats board too. Ole 
Sam really doesn't believe the latter 
requ ires too much of his time. 

THE MISSOURI SHAMROCK 



Another page Jor 

Guillotine shear cuts 
cost of cutting steel 

To carry the terrific shock loads imposed on 
pinions and gears in · this flying shear, engi
neers mount them on Timken® tapered roller 
bearings. Maintenance and repair costs are cut, 
costly breakdowns prevented, accuracy insured. 
Because of their tapered construction, Timken 
bearings take radial and thrust loads in any 
combination. They minimize friction, reduce 
wear - normally last the life of the machine. 

Why TIMKEN® bearings can 
take the toughest loads CARBURIZED, 

WEAR-RESISTANT 

SURFACE 
In Timken bearings, the load is carried on a line of 
contact between the rollers and races instead of being 
concentrated at a single point. Made of Timken fine 
alloy steel, the rolls and races are case-carburized to .. 
give a hard, wear-resistant surface with a tough core 

TOUGH, 

SHOCK- RESISTING 

INNER CORE 

to withstand shock, 

TIMKEN 
TIAOE,MAIK UG, U- S, l'Af. 0,,. 

TAPERED ROLLER BEARINGS 

Want to learn more 
about bearings? 

Some of the engineering problems you'll face after 
graduation will involve bearing applications . If you'd 
like to learn more about this phase of engineering, 
we'll be glad to help. Clip this page for future 
reference, and for a free copy of the 2 70-page General 
Information Manual on Timken bearings, write today 
to The Timken Roller Bearing Company, Canton 6, 
Ohio. Cable address: "TIMROSCO", 

NOT JUST A BALL O NOT JUST A ROLLER a::::J THE TIMKEN TAPERED ROLLER a::> 

BEARING TAKES RADIAL ~ AND THRUST -©- LOADS OR ANY COMBINATION * 
MARCH, 1953 45 
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BEST WISHES ENGINEERS 
from 

MISSOURI TELEPHONE COMPANY 
"The value of the telephone is greater than the cost." 

The Bank of Service 
Checking Accounts 

Safe Deposit Boxes 

Loans 

Night Depository 

COLUMBIA SAVINGS BANK 
Ninth and Broadway 

Member F.D.I.C. Columbia, Missouri 

"FOR YOUR PARTY NEEDS" 

FULL LINE OF BEVERAGES 

THE BROWN DERBY 
PIPES & TOBACCOS 

116 S. Ninth Dial 5409 

middouri :J.armer 

--PUBLICATION PRINTERS--
200 SOUTH SEVENTH -STREET 

Columbia's Union Label Shop Phone 9741 

HARTMAN DRUG CO. 

for 

PRESCRIPTIONS 

DRUGS 

TOILETRIES 
120 Strollway Phone 6603 

SUDDEN SERVICE 
CLEANERS 

Shirt Laundry 

Tux Rental 

2 Day Service 
114 s. 8th Phone 3434 

TBE 
TIGER 

BARBER SHOP 
114 South 9th 

Phone 5951 

STEIN CLUB 
WHERE ALL ENGINEERING STUDENTS GATHER 
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There's great pew opportunity for Engineers in 
Honeywell's growing Aeronautical Division 

The delicately balanced glass of water 
below clings to its perch, despite the 
plane's sharp banking turn. 

That's because a Honeywell elec
tronic autopilot is in command ... 
the human pilot nowhere near the 
controls. 

So precisely are the control surfaces 
coordinated, that all displacing forces 
are instantly equalized. 

There simply can't be any skidding 
or side-slipping to upset the glass. . 

This is typical of aircraft perform
ance made possible by controls pro
duced in Minneapolis by Honeywell's 
exp_anding Aeronautical Division. 

Besides autopilots, Honeywell's list 

of current aero products includes elec
tronic fuel measurement systems, 
dozens of different kinds of gyros, ac
tuators and many other controls. 

Today, with aircraft and rockets fly
ing even higher and faster, demands 
for new controls are being met in the 
new Honeywell aero plant pictured at 
left. In developing these new controls, 
the men in our expanding engineering 
and research sections often must work 
in the realm of pure science. •· 

There's real opportunity for engi
neers at Honeywell - for this is the age 
of Automatic Control. And Honeywell 
has been the leader in controls for 
more than 60 years! 

The world lives better-works better-with Honeywell Controls • • • • • • • ••••• ,SEND COUPON FOR MORE INFORMATION ,, .... , ... ;. 

uo:neywe11 
~t~~ 

MARCH, 1953 

MINNEAPOLIS-HONEYWELL REGULATOR CO. 
Personnel Dept., Minneapolis 8, Minnesota 

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

l\'ame __________________ _ 

Address __________________ _ 

Citr-------~one___.stat~------

!••·································· .... ................. . 
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SHAMROCK 

SEZ 

QUEEN BONNIE AND HER 
COURT, as selected by Engine Club 
members, reflects good judgment. This 
year, like the year before, a close-to
you, sincere personality seemed to be 
the deciding factor, and probably be
cause this is also the quality an en
gineer expects to find in his future 
wife. Just ask our married engineers; 
Commendable also, is the fact that 
almost all of the five girls chosen had 
been "engineer-conscious" before the 
election, and that three of them als.o 
had previously competed for some 
other queen contest. All in all, 01' 
SHAMROCK feels 108 years younger 
after having seen Queen Bonnie and 
her attendants and sends his bouquet 
to her, her court, and to the guys who 
elect them. 

A CAPABLE "SHAMROCK" 
STAFF for next year will be up to 
you, and now. Dave Aldag was elect
ed editor at the Engine Club meet
ing held on February 11, and is at 
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work organizing his staff for next 
year. So this is a chance for you to 
get yourself a responsible part in voic
ing the thoughts and problems of the 
next generation of engineers.- Even 
if y,ou can't find anything on 01' 
SHAMROCK's staff, you have the 
opportunity to express yourself by 
writing articles. If you know Mike, 
the "ed" for this year, then he's prob
ably cried on your shoulder too: for 
more student articles. Seems like that 
is old story, and should have been 
remedied by now, but-Mike's still 
crying. 01' SHAMROCK wants to 

know why you don't try to write for 
him. Is it because you didn't do so 
well in Freshman English? Doesn't 
mean much, say those staff members 
who almost flunked it. Staff copy 
readers take care of your spelling. Is 
it because you don't have anything to 
write about? Then ask the "ed" - he 
has plenty. Is it, that you don't know 
how to express your ideas? Then make 
it a joint article by you and your 
roommate! With student articles, and 
with student articles only will SHAM
ROCK be the voice of engineering 

students, make the new students feel 
at home, arid, help the alumnae re

member that home. With your help 01' 
SHAMROCK will bring the Engin
eering College Magazine Association's 
coveted first prize. 

A RENT AL TEXTBOOK LI

BRARY is an idea to be considered 
at the end of the semester. Many stu
dents want to keep their textbooks 
after a course is completed, either 
for some other course using that text 
or just for future reference. However, 
most of these students are willing to 
lend their books for a short while, 
provided they are kept carefully. So 
if an engineering organization, say 
Engine Club, or '01 SHAMROCK; 
would sponsor a deal where lists 
would be kept of students willing to 
rent their textbooks for a small fee, 
per semester and of students wanting 
to rent, a great deal of pocket-money 
could be saved. Thus far, the SGA 
book pool is the only organization 
trying to help students save money 
on their books. However, the book 
pool has not been very successful in 
handling engineering textbooks as 
most engineers found out after long 
line-standing. Seems, that the students 
questioned about the rental library 
idea were much in favor of it, so suc
cess for it seems guaranteed. So
we're looking for a sponsor. 

~ (,' 

AGE , 1f~7 EARS 

ERIN GO BRAUGH 
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It's fast- it's accurate
it's versatile 

-so photography has become an important 

implement in engineering 

This picture is a photographic recording of a cathode ray oscilloscope trace which 
shows the speed of the reaction of lithium borohydride with an aqueous acid solution. 

PHOTO COURTESY OF TH E DEPARTME NT OF CHE MISTRY• 

ILLINOIS IN STITUTE OF TECHNOLOGY, C HICAGO, ILL, 

• In the laboratory, in the design department, the 
production shop and assembly line, in fact all 
through modern engineering operations, photog
raphy is revealing new information, recording 
facts, aiding new developments, saving time and 
conserving effort. 

Photography can capture the fleeting flick of 
the cathode ray, trace, and record important 
engineering information. It can reproduce engi
neering drawings-microfilm valuable data for 
easy transportation or space-saving storage. And 

high speed movies can slow down fast motion 
so that it can be seen and studied. 

In fact, there are so many ways in which pho
tography aids engineering and so many new 
applications being found, that many well
qualified graduates in the physical sciences and 
in engineering have been led to find positions 
with the Eastman Kodak Company. 

If you are interested, write to Business and 
Technical Personnel Department, Eastman 
Kodak Company, Rochester 4, New York. 

FUNCTIONAL PHOTOGRAPHY 
-serves industrial, commercial and scientific progress 

TRAOe •M ARI( 



MY QUESTION TO THE G-E STUDENT INFORMATION PA N EL: 

"How does your business training 

program prepare a college graduate 

for a career in General Electric?'' 
... CHARLES 0. Bl LLJNGS Carnegie Institute o:· 

Technology, 1954 

The answer to this question, give n a t a stude nt information meeting 
held in July, 1952, between G-E p ersonne l and representative colle ge 
students, is printe d below. If you have a question you would like an
swe re d, or seek fu rther information about G e ne ral Electric, mail your 
request to College Ed itor, De pt. 123-2, Gene ral El ectric Compa ny, 
Sche nectady, New York. 

R. J. CANNING, Business 
'/'mining Course ••• General 
Electric's business t raining 
program offers the college 
graduate the opportunity to 
build a career in the field of 
accounting, finance, and 
business management in one 
of the most diversified com
panies in the country. 

Siuce its beginning in 1919, more than 3,000 students 
have entered the program-one of the first training 
programs in business to he offered by industry. 

The program's principal objective is to develop men 
well qualified in accounting and related business studies, 
men who can become administrative leaders in the finan
cial and general business activities of the Company. 

Selection of men for the program is based on inter
views, reviews of students' records, and discussions with 
placement directors and faculty members. Selection is 
not limited solely to accounting and business administra
tion majors. A large number of men in the program are 
liberal arts graduates, engineers, and men with other 
technical training. 

When a man enters the program he is assigned a full
time office position in accounting or other financial work 
and enrolled in the formal evening education program. 
This planned classroom work is a most important phase 
of the program. The material presented is carefully se
lec l ed and well integrated for the development of an ade
quatt> knowledge of accounting and business theory, pro
cedures and policies followed by the Company, acceptable 

accounting and business practices of the modern eco
nomic enterprise, and as a supplement to the practical 
experience provided by the job assignment. 

In general, the program trainee is considered in train
ing for three years during which time advancements are 
made to more responsible type~ of accounting work. After 
completing academic training the trainee's progress and 
interests are re-examined. Ifhe has demonstrated an apti
tude for financial work he is considered for transfer to 
the staff of traveling auditors or to an accounting and 
financial supervisory position. From here his advance
ment opportunities lie in financial administrative posi
tions throughout the Company. Trainees showing an 
interest and aptitude for work other than financial, such 
as sales, purchasing, community relations, publicity, etc .. 
are at this time considered for placement in these fields. 

Today, graduates of the program hold responsible posi
tions throughout the entire organization. Management 
positions in the accounting and financial field throughout 
the Company, such as Comptroller, Treasurer, finance 
managers, secretaries, and others, are held in large parl 
by graduates of the course. Men who have transferred to 
other fields after experience in financial work include 
public relations executives, managers of operating divi
sions and departments, presidents of affiliated Companies, 
officials in personnel, employee relations and production 
divisions, and executives in many other Company 
activities. 

This partial list of positions now filled by former busi
ness training men is indicative of the career preparation 
offered by the business training program, and of the 
opportunities that exist for qualified men interested in 
beginning their careers in accounting and financial work. 

r:}oa «Mt /d ~ ror~ m_ 

GENERAL. ELECTRIC 
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Tight" reins in the stratosphere 
FoR YEARS the performance of bombers 
and fighter planes at high altitudes has 
been seriously handicapped by "mushy" 
controls due to slackness in the cables. 

That's because, when flying in the 
earth's upper atmosphere where it's 
sometimes as cold as minus 70°F. , the 
aluminum airframe contracts much 
more than the carbon steel control 
cables. To t a ke up the slack, all sorts 
of compensating devices were utilized. 
They were expensive. Were costly to 
maintain. They added cumbersome 
weight. Created potential lags in con
trol response. 

Now this problem has been solved. 
By the logical step of basically improv
ing the control cable itself . . . by de
veloping a steel cable that would con
tract and expand at practically the 
same rate as the plane's aluminum 

frame. It took fifteen years to do it but 
it was worth the time and cost. We 
called this improved cable, HYCO
SPAN*. 

HY CO-SP AN Aircraft Cable, with a 
coefficient of expansion 50% higher 
than high carbon steel, and 33% higher 
than stainless steel, comes closest of a ny 
steel cable to matching the expansion 
and contraction of 24 ST aluminum 
alloy air frames. 

Even without tempera ture compen
sating devices, HY CO-SP AN provides 
positive, responsive control that won't 
loosen or tighten up, that will remain 
free of lag and mushiness, and that 
prevents the development of plane flut
ter-no matter what the altitude, no 
m a tter how big the plane or at what 
speed the plane is flying. 

In addition, HY CO-SP AN Cable, be-

ing non-magnetic, has no effect on sen
sitive airborne electronic equipment. 
Having the corrosion resistance of stain
less steel, HYCO-SPAN stands up vvell 
in service in any climate. Its low coeffi
cient of friction permits lower tension 
loads and improves stability. 

HYC0-SPAN Cable is another example 
of the ma ny interest ing products d e veloped 
and produced by United States Steel. If 
you're interest ed in b ecoming a part ~f a 
progressive orga niza tion after graduat :1.<;>n, 
why not look into the opport unities vvith 
United States Steel? For m or e d e tails , ask 
your placement director or write for the 
informative booklet, "Paths of Opport un
ity." United States Steel Corporation, &oom 
2810-S, 525 William P enn Place, 
Pittsburgh 30, Pa. e 
*Short for "high coefficient 
of expansion." 3-696 
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~~'ll V I '' Q . B . 1-rue-or-1._,a se uiz on us1ness 

Question 

How big are corpora
tions' profits? 

Who gets the largest 
share of the income of 
corporations? 

Does war increase 
corporation profits? 

Do machines put men 
out of work? 

Do top executives make 
too much? 

Should taxes on corpo
rations be increased? 

What Most 
People Believe 

25% (or 25¢ out of each 
$1 of sales). 

Most people say the 
owners do. 

Many people think so. 

l\fost people say yes. · 

Too many workers 
think, "If their salaries 
were divided among 
workers, our wages 
could be much higher." 

· "Yes," say many. "Soak 
the rich." 

The Fact 

7%. In most years actually less than 
7 cents of each sales dollar. 

Actually the workers-they get 86%. 

The facts are-NO. Compared to a 
good peace year, corporation profits 
on the sales dollar went down from 
6.4¢ to 4.3¢ in the last war. 

NO. In the automobile industry, for 
example, one man and a machine 
do the former work of 5 men, yet 
20 times as many men are employed. 
Machines well used reduce costs and 
prices which broadens markets and 
so provides more jobs. 

If all the salaries of the three top 
men in the country's biggest com
pany were divided among that com
pany's wot kers, it would take each 
worker in that company about three 
weeks to buy one pack of cigarettes 
with his increase. 

Truth is that high taxes already take 
so much money which should be 
spent in keeping machines modern, 
that 43% of America's machines are 
too old to protect tomorrow's jobs. 

So much falsehood has been spread about business by communists 
that workers in their own interest should promote the truth. The 
best interest of workers, business and all the people is the same. 

WARNER 
& 

SWASEY 
Uacl,nul 

PRECISION 
MACHINERY 
SINCE 1880 

* * * Warner & Swasey is a group of men who work hard, respect each other, and 
enjoy the satisfaction of group accomplishment. If that sort of life appeals to you, 
write Charles Ufford for employment opportunities here. · 

YOU CAN PRODUCE IT IEITER, FASTER, FOR LESS WITH WARNER & SWASEY '.MACHINE TOOLS, TEXTILE MACHINERY, CONSTRUCTION EQUIPMENT 
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Opportunities 

On Industry 

• 
lll the 

Prospects are good 
for young men who 
choose careers with 
Phillips Petroleum 
Company. 
Phillips Petroleum Company has al
ways been primarily a producer, 
refiner and marketer of fuels and 
lub_ricants. But today, thanks to the 
versatility of petroleum hydrocar
bons, we offer many other opportu
nities for the technical graduate. 

We are engaged in the manufac
ture of such diversified products as 
carbon black, butadiene, anhydrous 
ammonia, synthetic rubber, sulfur 
compounds, cyclohexane and vinyl
pyridines. Prospects are good for 
the still further diversification of 
products which we can manufacture 
from petroleum and petroleum gases. 

Of the more than 22,000 employ
ees of Phillips Petroleum Company, 
some 2,200 are technical graduates. 
Prospects for the technical graduate 
in the petroleum industry are better 
than ever. We invite you to write to 
our Employee Relations Depart
ment for information about oppor
tunities with Phillips. 

PHILLIPS 
PETROLEUM 

COMPANY 
Phillips Chemical Company 

a Subsidiary 
Bartlesville, Oklahoma 

Automotive fuels and lubricants 
are still the primary business of 
Phillips. The vast increase in auto
motive registrations since 1946 
(from 33 million to over 51 million) 
means expanded opportunities for 
technical men in this field. 

Phillips has tripled its refining ca
pacity in the past seven years . To 
construct and operate these refin
eries requires engineers and scien
tists of the highest competence. 

Dress fabrics, synthetic 
rubber, fertilizers, are a 
few of the many new 
products born of the sci
ence of petrochemistry 
as practiced by Phillips 
Petroleum Company. 

The tremendous consumption of pe
troleum products demands increased 
production of crude oil and natural 
gas. This provides good opportunities 
for geologists and production men. 

• 
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You'll be at the head of the iet parade at Boeing 

For long-range opportunities, it's hard to 
beat the jet aircraft field. If you want to 
get into this exciting branch of engineer
ing after you graduate, get in at the 
head of the parade-at Boeing. 

Through the fighter-fast B-4 7 six-jet 
bomber, and the giant new eight-jet B-52, 
Boeing has acquired more experience de
signing, ll.ying and building multi-jet 
aircraft than any other company, either 
here or abroad. In addition, Boeing is 
the first American company to announce 
its entry into the jet transport field. 

Engineering graduates will find in 
the aviation industry an unusually wide 
range of experience, and great breadth 
of application - from pure research to 
production design, all going on at once. 
Boeing is constantly alert to new tech· 
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niques and materials, and approaches 
them without limitations. Extensive sub
contracting and major procurement pro
grams, all directed and controlled by 
engineers, afford varied experience and 
broad contacts and relationships. 

Aircraft development is such an inte
gral part of our national life that young 
graduates can enter it with full expecta
tion of a rewarding, long-term career. 
Boeing, now in its 36th year of opera
tion, employs more engineers today than 
even at the peak of World War II. Its 
projects include guided missiles, research 
on supersonic ll.ight and nuclear power 
for aircraft. 

Boeing engineering activity is concen
trated at Seattle in the Pacific Northwest, 
and Wichita in the Midwest. These 

communities offer fin~ fishing, hunting, 
golf, boating and other recreational facil
ities. Both are fresh, modern cities with 
fine residential sections and shopping 
districts, and schools of higher learning 
where engineers can study for advanced 
degrees. 

There are openings in ALL branches 
of engineering (mechanical, civil, elec
trical, aeronautical, and related fields), 
for DESIGN, DEVELOPMENT, PRODUCTION, 

RESEARCH and TOOLING. Also for servo
mechanism and electronics designers and 
analysts, and physicists and mathemati
cians with advanced degrees. 

For further Information 

consult your Placement Office, or write: 

JOHN C. SANDERS, Staff Engineer-Personnel 
Boeing Airplane Company, Seattle 14, Washington 

BOEINO 
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A MESSAGE TO 

COLLEGE ENGINEERING 

STUDENTS 
from A. C. Monteith, Vice President 

in Charge ol Engineering and Research, 
Westinghouse Electric Corporation 

There's room to grow at Westinghouse 
It's natural that you sometimes wonder about the 
"elbow room" in the field of engineering. Even though 
the past half century has witnessed great technological 
developments, they are only a prelude to the things to 
come. We have barely scratched the surface in the 
fields of engineering development and research. And 
that, most certainly for you, should mean there is 
room to grow. 

But first you must find the right starting point-a 
company which will give you the opportunity you want 
in your career. Westinghouse offers you this kind of 

YOU CAN BE SURE ... IF ITS 

~stinghouse 

opportunity, for it is a growing company in a dynamic 
field. Energy is our business. Here at Westinghouse, well 
planned orientation and training, continued education, 
position rotation, and management development are all 
offered to provide you a favorable climate in which 
to grow. 

To those who are prepared and willing-whether 
inclined toward research, engineering, ma nufacturing or 
sales-opportunities with Westinghouse are limitless. 

For information on career oppor-
tunities at Westinghouse, consult 
Placement Officer of your Uni
versity, or, send for our 34-page 
book, Finding Your Place in Industry. 

Write: 
Mr. R. H. Thach 
District Educational Co-ordina tor 
Westinghouse Electric Corporation 
411 North Seventh Street 
St. Louis 1, Missouri 

G-10252 
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• B. F. "Bernie" Hartz received his B. S. de
gree in Mechanical Engineering in 19 3 7 from 
the University of Notre Dame and today is a 
Senior Project Engineer in the Allison Trans
missions Operation. 

Bernie's job is to correlate the design, draft
ing, testing, and installation of the CD-850 
cross drive transmission in Army Ordnance 
vehicles. This big 3000 pound transmission 
has more than 4000 parts and is used in the 
M-46 and M-47 General Patton tanks, cargo 
carriers, gun motor carriages and landing ve
hicles. It actually combines power steering, 
automatic torque multiplication, hydraulic 
quick-shifting and braking in a single unit. 

One of Bernie's recent assignments was to 
guide and direct the design, test and develop
ment of a more efficient steering system. The 
CD-850 transmission steers the 47 ton Patton 
tank by means of hydraulically actuated mul-

tiple disc clutches. This makes it possible to 
steer the massive vehicle, through the control 
valve body assembly, with a minimum of 
driver effort. The change required a vast 
knowledge of all of the components of the 
transmission which were affected by the new 
method. New designs had to be drawn and 
checked and many tests were run at Allison, 
General Motors Proving Ground and Aber
deen Proving Ground. 

This is another of the engineering problems 
that Allison engineers are called upon every 
day to solve. Through new designs and im
provements, Allison men are helping to give 
the Ordnance Department the best military 
vehicles in the world. Allison also has a pro
gressive commercial heavy duty Torqmatic 
converter and transmission program which 
offers new fields for young men who want 
lifetime careers in engineering. 

Allison is looking lor young men with degrees in MECHANICAL ENGINEERING, ELECTRICAL ENGINEERING, 
AERONAUTICAL ENGINEERING. There are also a number ol openings lor majors in Metallurgy, Elec:tronics, 

Mathematics and Physics. Write now for further information: R. G . Greenwood, Engineering College Contact, Allison 

Division, General Motors Corporation, Indianapolis 6, Indiana. 

DIVISION GENERAL MOTORS CORPORATION • Indianapolis, Ind. 
Design, development and production-high power TURBINE ENGINES for modern aircraft .•• 
heavy duty TRANSMISSIONS for Ordnance and Commercial vehicles _ ••• DIESEL LOCOMOTIVE 
PARTS ••• PRECISION BEARINGS for aircraft, Diesel locomotives and special application. 
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What's Happening at CRUCIBLE 
about tool steel forgings 

Whether 1 ½ pounds or 7 tons ... forgings get the same 
sensitive handling 

Crucible's reputation as the specialty steel leader is 
built on a devotion to the smallest detail ..• regardless 
of the size of the order. 

These forgings are good examples of Crucible spe• 
cialists at work: 

Rex M-.2 High Speed Steel Disc Forging 
(1 ½ pounds) 
Pancake forgings such as these are used extensively by 
small tool makers. Extreme care is taken in the prepara
tion of the slug stock. 
The upsetting insures 
proper flow lines. Mill
ing cutters, gear shavers 
and similar cutting tools 
that require maximum 
toughness, coupled with 
the best cutting ability, 
are made from these 
forgings. 

CRUCIBLE 

CSM-2 Plastic 
Mold Forging 
(14,000 pounds) 
This CSM-2 plastic mold 
steel forging was made 
from a 25,000-pound 

ingot. This block will be heat-treated and worked to 
produce a mold for the manufacture of large plastic 
parts. The finished weight of the forging is 14,000 
pounds. And it is the largest mold forging yet produced 
by Crucible. 

Engineering service available 
Crucible's engineering service is geared to meet your 
research and development problems. If you use special 
forgings, or any special purpose steel, check with Cruci
ble. Crucible Steel Company of America, General Sales 
and Operating Offices, Oliver Building, Pittsburgh, Pa. 

first name in special purpose steels 

Midland Works, Midland, Pa. Spaulding Works, Harrison, N. J. • Park Works, Pittsburgh, Pa. Spring Works, Pittsburgh, Pa. 
National Drawn Works, East Liverpool, Ohio • Sanderson -Halcomb Works, Syracuse, N. Y. • Trent Tube Company, East Troy, Wisconsin 
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Assignment: Accuracy 
Solution: Subminiaturization 

Sylvania-Engineered, Capsule-Sized 
Radio Tubes Add Deadly Electronic 
Accuracy to Gun Fire 

"Needed: a high-performance radio tube
rugged enough to meet battle conditions 
- small enough for compact military 
equipment." 

A tough job? - YES. But typical of 
Sylvania's advanced, vital engineering 
assignments whose solutions unlock doors 
to the future. 

Finding answers to such problems is the 
basis of Sylvania's continuing growth and 
leadership. If that's the kind of engineering 
you're looking for-we're looking for you! 

For information on Sylvania's program for 
graduating engineers-see your Placement 
office today-or write Supervisor of Tech
nical Employment ... 

Typical Sylvania subminiature tube I ¼" long, 
pencil thin-heart of vital electronic equipment. 

SYLVANIA 
S,,lvonia Eleciric Produci,, Inc., ~O Broadway, New York 19, N. Y. 

LIGHTING • RADIO • ELECTRONICS • TELEVISION 

THE MISSOURI SHAMROCK 
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A Qu~rter Mile Up 

JOBS ARE BEING ENGINEERED 

Your future lies not in the obvious, the 
complete, the established. It is forming on 
the drawing boards, in the laboratories 
and within the minds of men. 

Don't look to what is, but to what shall 
be. Fortune comes from the new. 

This Air Force Radio tower, a 1218-foot 
equilateral steel triangle, is the tallest in 
the world; second among man-made 
structures only to the Empire State Build
ing. It was designed and fabricated by 
Republic's Truscon Steel Division. The 
operation of this tower is government 
business. But its stresses and its resistances 
are Republic's. The engineering of this 
lacy pinnacle will find adaptations in the 
near future. They are being shaped now 
in the metallurgy and design departments 
of Republic. A quarter mile above the 
earth, the steel toys with gales and totes 
an unpredictable burden of ice. And the 
facts of these achievements shall be trans
lated by men of your generation into the 
still higher pinnacles of the future. 

Republic's Truscon Steel Division leads 
the world in radio towers. Republic's other 
divisions push forward other frontiers. No 
manufacturer makes more kinds of steel, 
nor any better. But the making of steel is 
only one phase of Republic. Our many 
divisions design innumerable products, 
fabricate thousands of items. 

Here lies the new- the realm for young 
men of talent and vision. 

REPUBLIC STEEL 
WORLD'S WIDEST RANGE OF STEELS AND STEEL ,PRODUCTS 

9 



ANALOG COMPUTER -Missouri Alumnus 

Charles Beck, Graduate student in 

electrical engineering, demonstrates the 

use of the high speed electronic analog 

computer which was recently acquired 

by the Electrical Engineering Dept. of 

Missouri's College of Engineering. This 

equipment will be available as an in

strument of · general service to the 

whole university for the solution of the 

more complex mathematical problems 

that are encountered in research and 

development work. The computer lab

oratory also provides facilities for re

search on analog computing devices and 

techniques. 
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The progress of civilized man is largely due to the transfer 
of knowledge from one generation to the next, and this is accom
plished by the use of an effective language. 

To be effective, the body of words which compose a given 
language must have the same meaning to every individual who 
uses them. For perfect transfer of information, each word must be 
symbolic of an object, thing, or idea and must have the same 
denotation or connotation to all who use them. Unless it conforms 
to these rules, a language would be of little value and would be 
nothing more than a garbled mess of sounds or characters. 

What does this have to do with engineering? 
Let us consider the language used by the engineers. (Not the 

one used when they lose their temper.) In engineering, ideas and 
information must be expressed largely by mathematical formulas. 
Each parameter of the formula must be symbolic of some dimension 
such as force, time, length, angle or what have you. This then 
is our language. Does it conform with the above rules? 

In many cases the answer is no, for as most students can testify, 
it is possible to spend an hour in a classroom studying the de
velopment of a theory with the instructor using such symbols as 
the letter A for area and v for velocity. The very next hour, in a 
different course but with similar problems, the letter F will sym
bolize area and w will be used for veiocity. 

In textbooks the same deplorable conditions exist. Three texts 
on A.C. machinery were checked and it was found that the three 
authors each used a different symbol for the torque angle of a 
synchronous motor although they each used all three symbols to 
denote various parameters in their development of the equations. 
A comparison of the writing of these three authors will lead to utter 
confusion rather than enlightenment on the subject. 

An immediate solution to this problem would be difficult, to 
say the least. However, we could all urge our Professional Societies 
to collaborate on standardizing the symbols which are used in all 
branches of engineering, with each of the Societies setting stan
dards in their particular field. In other words, area and velocity 
should have the same symbol regardless of the formula in which 
they are used, and an electrical engineer . should be able to look at 
a certain symbol and recognize it denotes a torque angle without 
first checking to see who has used it or to find out what other mean
ing it might have. 

If some action on this matter is taken now, the engineering stu
dents of the future will be able to devote more time to effectively 
studying theory and principles instead of translating a garbled 
mess of engineering language. 

M.N.C. 
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ENGINEERS and 
ECONOMICS 

FORMER PRESIDENT HERBERT HOOVER 

EXPRESSES HIS VIEWPOINTS ON THE 

ECONOMIC PROBLEMS OF INDUSTRY 

AND THEIR RELATION TO THE ENGINEER 

I have said many times that if you 
want to know the truth about a man, 
ask the fellow-members of his profes
sion. I now have your certificate to 
flaunt before some people. 

Men never lose their love for the 
profession to which they have been 
trained and have given years of their 
lives. The recollection of its joys is 
the more vivid if one has back-slid on
to the slippery path of public life. 

HELP SAVE NATIONAL LIFE 

This is not a political speech. My 
first text comes from the agreement 
of both political platforms that the 
nation is mired down in a swamp 
of spending, inflation and taxes. Both 
parties disagree on who-done-it. They 
seem to agree upon the obvious that 
reduction of Federal expenditures 
would be a good step to get out of the 
swamp but there is wide disagreement 
on where to begin and how much. 

However, I am suggesting something 
else which is a partial method of re
lief, and that is where the engineers 
come in. That partial remedy for our 
ills is with all our might to stimulate 
scientific discovery, invention and 
their application by our engineers. 
That would increase productivity per 
capita and thereby mitigate these bur -
dens. I do not guarantee it can work 
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fast enough to save the American way 
of life but it could help. 

The basis of this hope lies in ,our 
experience from three great hot wars. 
By increased productivity after these 
wars the credit of our nation was re
stored, and the prosperity of our peo
ple moved into high levels. That was 
true after the War of the Revolution, 
the Civil War, and the First World 
War. But this extension of the Sec
ond World War into six years of cold 
war is where my belief comes from 
that this is now only a partial remedy. 
Otherwise a continuation of these 
spending, taxing and inflation poli
cies can have but one result. That is 
a national socialistic state. 

After the War of the Revolution 
free initiative in expansion of our ag
riculture and the application of steam 
power in the factories increased our 
productivity, restored .our national 
credit and gave a great lift to the 
standard of living. 

After the Civil War the expansion 
of the railways brought millions of 
new fertile acres into productivity. 
With this, and with growing skills in 
free industry the nation again recov
ered and marched forward. 

After World War I, scientific dis
coveries and inventions, and still more 
growth of skills and improved proces
ses found expression in the expansion 

of motor transport and electrification, 
radio and airplanes. And from cheap
er costs of pmduction we remedied the 
ravages of war and rose to the high
est average standard of living in all 
human history. 

Since the Second World War we 
have again made great advances in 
science and invention. We have built 
many improved plants but we have 
not yet been able to catch up with the 
spenders and the tax-collectors. 

One warrant for my hope lies in 
the fact that we, with only six per 
cent of the world's population, have 
today more trained scientists and en
gineers than all the rest of the world 
put together. 

The application of new scientific 
discoveries and new inventions is al
ways a business speculation. It is 
based ,on venture capital and plow
ing in of profits until production is in 
full bloom. 

There are two obstructions in the 
path of such a solution of our eco
nomic problems. The first is unintelli
gent taxation and the second a coming 
national famine in technologists. I 
could enumerate a dozen other de
structors but I said this would not be 
a political speech. 

AN EXAMPLE 

There is no better exhibit of what 
ill-c.onsidered taxation can do to our 
economy than our non-ferrous metal 
industry in the West. That industry 
is founded wholly on venture capital 
and the plowing in of profits until a 
mine is equipped and producing. To
day such venture capital from indi
viduals is itself undermined and tax
ation prevents the necessary plowing 
in. That is not theory; it is a fact. 
Twenty years ago there were about 
3,000 operating non-ferrous metal 
mines in the Rocky Mountain area. 
Today there are only a few more than 
1,000. I recently made a canvass of 
the operators .of many of the large 
mines which were developed in a more 
favorable economic climate. I asked 
a simple question-Could this enter
prise have ever been developed and 
equipped under present taxation and 
other restrictions on freedom? The 
answer was "No" in every case but one 
and that case had been a bonanza 
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so rich as to defy even the tax-collect
or. But today even in most of these 
surviving enterprises the government 
takes from the stockholder about $85 
out of every $100, earned before tax
es, and if he received the remaining 
$15, there would be no fund left to 
plow into constantly needed improve
ments to treat decreasing grades of 
ore. 

From it all, the nation is becoming 
short of these domestically produced 
metals. 

By stimulated scientific research 
and invention looking to new engin
eering methods we can reduce costs 
and thus do something to aid this 
industry. But more intelligent taxes 
on mines such as those in other coun
tries would sustain the industry. It 
would be cheaper than government 
subsidies. 

The same problems apply to the 
.other industries where venture capi
tal and plowing in are their charac
teristics. 

But there has arisen an alternative 
application of new ideas which bodes 
little good to our society. The estab
lished industries can and do under
stand such risks in their fields. They 
can write off their losses against taxes, 
and the venture costs nothing. The 
inventor, the prospector or the individ
ual has little chance of this relief. 
The consequence is that existing enter -
prises absorb the new discoveries and 
inventions. They grow in size and 
monopolistic strength but the oppor
tunity for the individual to establish 
his independent and competitive busi
ness is greatly diminished. 

SHORT OF ENGINEERS 
We have in our profession another 

great national problem. We do not 
have enough engineers in incubation 
to carry on the nation's work. We 
need 60,000 new technologists a year 
to supply national needs. Our engin
eering graduates have dropped from 
50,000 in 1950 to 38,000 in 1951, and 
the students in training indicate less 
than 30,000 next year. Yet our Uni
versities have ample facilities to fill 
the demand. 

One reason for this drop is that a 
young mechanic with three years of 
training, during which he is paid, can 
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Herbert Hoover was invited by 
ECMA Chairman Paustian to 
write a message to student engin
eers for simultaneous publication 
in all member magazines of 
ECMA. Mr. Hoover pleaded lack 
of time to write a special article, 
but offered the following, an ad
dress which he delit,ered at the 
Northwest Engineering Centen
nial, Portland, Oregon, August 
9, 1952. 

earn more take-home pay after taxes 
than a young engineer with six years 
of training and three years more of 
experience. Too often the financing of 
engineering training is too expensive 
for his Dad. And with increased tui
tion and living costs it is more and 
more difficult for boys by off-time 
work to make their way through col
lege as many of you did. 

The answer must come from the in
dustries. They must consider their re
sponsibility to aid promising boys. For 
it is upon such boys that future ex
istence of industry depends. 

ENGINEERING PROFESSION 

But there are more cheerful sub
jects for discussion among engineers. 
I have reviewed them many times in 
the past. 

Within a little more than my life
time, the training of engineers has 
risen from apprenticeship to a trade 
.or secondary technical schools to the 
dignity of a University-trained profes
sion. 

As indicative of the distance the 
engineers have risen in public repute, 
I might recall that some years ago 
while crossing the Atlantic, I took 
my meals at the same table with a 
cultivated English lady. As we came 
into New York Harbor, at breakfast 
she said: "I hope you will forgive my 
dreadful curiosity, but I should like 
awfully to know what is your profes
sion." I said that I was an engineer. 
Her involuntary exclamation was: 
"Why, I thought you were a gentle
man." 

The engineer has a high privilege 
among professions. He has the fas-

cination of watching a figment of 
his imagination emerge with the aid 
of science to a plan on paper. Then it 
moves to realization in cement, metal 
or energy. Then it adds to the securi
ty and comfort of homes. 

Engineering training by our Uni
versities has other great values to the 
country than its industrial c.onse
quences. It instills character in those 
who would join its ranks, for high 
ethical standards are the essential of 
all professions. Technology without in
tellectual honesty does not work. Con
struction without conscientiousness 
crumbles. Here is the invocation of 
veracity in a world sodden with intel
lectual dishonesty. These are the rea
sons y,ou have seen no engineers be
fore the Kefauver Committee. Nor in 
the headlines which these days pour 
forth from Grand Juries and District 
Attorneys' offices. The engineers' 
main appearance in public is only to 
sit on juries and committees for re
form. 

From the work of the engineers 
comes the lifting of men's minds be
yond the depressing incidents of the 
day. And here is the rejuvenation of 
spirit and confidence in the future of 
our country. 

In any event you will agree that 
the engineer is an antidote to evil and 
the bearer of blessings. Even includ
ing his antidote to inflation. 

In closing, let me repeat a state
ment from a good engineer of just ex
actly four hundred years ago. He re
ferred to the mining engineers but 
his general tolerance is warranty for 
its application to all engineers. "In
asmuch as the chief callings are those 
of the moneylender, the soldier, the 
merchant, the farmer, and miner, I 
say inasmuch as usury is odious, while 
the spoil cruelly captured from the 
possessions of the people innocent of 
wrong is wicked in the sight of God 
and man and inasmuch as the calling 
of the miner excels in honor and dig
nity that of the merchant trading for 
lucre, while it is not less noble though 
far more profitable than agriculture, 
who can fail to realize that it is a 
calling of peculiar dignity?" 
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ZIRCONIUM 
PRODUCTION 

DEMANDS FOR LARGE QUANTITIES OF 

ZIRCONIUM LEAD TO DEVELOPMENT OF 

METHODS FOR MASS-PRODUCTION OF 

THIS VITAL MET AL. 

DR. W. E. SHOUPP is Director of Development for 

Westinghouse Atomic Power Division 

Edited by 
C. E. ERICKSON, E.E. '56 

Scientists have revealed how Zif -

conium- a long-known but little-used 
metal- has been brought into mass 
production; how now it is linked with 
uranium in importance as a material 
for construction of a submarine "nu
clear reactor." 

When they tackled the assignment 
of building the first submarine re
actor, there was not enough usable 
zirconium to do the job. Then the 
Atomic Energy Commission gave in
dustry the green light to undertake 
mass production on its own. The 
story of how the bottleneck was brok
en, and high quality zirconium pro
duced by the ton in time to meet the 
need, wrote another chapter in the 
book of atomic-age engineering ac
complishment. 

Dr. W. E. Shoupp, director of de
velopment for one of the leading 
Atomic Power Divisions, explains the 
sudden demand for zirconium this 
way : 

"For water-cooled nuclear reactors 
- such as the submarine reactor
zirconium is one of the best materials 
that will work. Iron, steel, aluminum 
and the other metals of normal 
strength and permanence simply won't 
do at all." 
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Zirconium metal is lighter than 
steel. It has remarkable corrosion
resistance, an extremely high melting
point, and is a fine structural metal 
in that it is quite strong and work
able. Most important for its use in 
a nuclear reactor is the fact that it 
does not "waste neutrons"- the atomic 
particles that split uranium atoms and 
keep the atomic engine "running." 
Whereas some metals "absorb" these 
neutrons and thus interfere with atom
ic fission, zirconium offers no such 
interference. 

"These qualities make zirconium 
only second perhaps in importance to 
uranium in the building of the sub
marine reactor," Dr. Shoupp explain
ed. "The urgency of this work, of 
course, has concentrated scientific at
tention on zirconium and the result 
has been astonishing. 

STARTLING PROGRESS 

"More progress has been made in 
the development of zirconium within 
the last three years than was made 
during a whole generation in the de
velopment of iron and steel." 

And why wasn't this long-known 
but little-used metal brought into mass 
production long ago? 

"Simply because it was extremely 
difficult to produce in pure form," 
Dr. Shoupp explained. "When none of 
the common metals met the require
ments the hunt was on for something 
better." The search led to the sandy 
beaches of Florida on the East Coast 
and Oregon on the West Coast. Zir
conium ore is found in the sands that 
wash ashore, not only in these two 
states but in many locations through
out the world. In one fortunate re
spect, zirconium is much more plenti
ful than uranium. 

The problem, since zirconium first 
was discovered in 1789, has been how 
to produce the metal in pure form, 
free from many impurities with which 
it combines in nature. Several different 
processes were developed many years 
ago, but only to a point where small 
quantities of pure zirconium could 
be produced- and these at a high 
cost. 

The program to make zirconium a 
cheap, safe material for atomic en
ergy work really began in 1948. At 
that time, Capt. H. G. Rickover threw 
Navy support behind the process de
velopment work then being carried 
out by the Bureau of Mines in Albany, 
Oregon. He was looking forward to 
the days when the Navy would re
quire zirconium for nuclear power 
plants on ships. About this same 
time, the Atomic Energy Commission 
developed an inte~st in the metal and 
many of the AEC laboratories and 

Zirconium sponge is poured into 
large deposition tank as the first step 
in a process which produces 99.9 per 
cent pute zirconium metal. 
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As the top is raised at the end of 
the deposition process, glistening zir
conium crystal bars emerge from the 
tank which has been flooded with wa
ter for fire prevention. 

contractors began studying and work
ing with zirconium in earnest. 

SUPPLY URGENTLY NEEDED 

When the requirement for the sub
marine reactor became evident, it was 
apparent that pieces of zirconium the 
thickness of a lead pencil and costing 
$250 a pound were not going to be suf
ficient. So it became necessary in July, 
1950, for private industry to step into 
the zirconium processing business. 

With scientists- headed by Dr. Z. 
M. Shapiro and Alexander Squire
frequently working more than 15 
hours a day and usually seven days a 
week, a zirconium refining plant was 
set up, staffed and in full production 
within 14 weeks. In that period pro
duction of pure zirconium "crystal 
bar" was boosted from several hun
dre::1 pounds per month to thousands 
of pounds per month. 

"We were able, through these ef
forts to produce a zirconium metal of 
superior quality with.out which suc
cessful completion of our submarine 
reactor project was deemed impos
sible," Dr. Shoupp declared. "El(jually 
important, was the fact that we also 
were able to produce sufficient quan
tity ,of the metal to do the job." 

"We achieved quantity production 
of zirconium that is 99.9 per cent pure·. 
Purity with respect to certain ele
ments is the key to zirconium's re
sistance to corrosion and to the duc
tility of the metal." 
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Nothing was overlooked or left un
tried in the race to achieve high-quali
ty, volume production of the vital met
al, Dr. Shoupp related. At one step of 
the pr,ocess, the scientists were mo
mentarily stumped. The stickler: to 
achieve a positive, air-tight seal for 
various large metal caps and valves 
which operated at very high tempera
tures and had to be removed frequent
ly. 

"Several important steps in the pro
cess took place in large metal evacuat-. 
e:1 tanks," Dr. Shoupp said. No ordi
nary gasket that would stand up under 
extreme operating conditions could be 
used to seal off t"1e caps and valves 
at the top of these tanks. So the ma
terial finally selected for use as gas
kets was pure gold. 

"Pure gold," Dr. Shoupp explain
ed, "was the cheapest, satisfactory ma
terial we could find. It is soft enough 
to make a perfect seal and stands up 
well under heat and corrosive condi
tions." 

Unlike other possible materials, 
strands of gold were cheap for this 
purpose because they c.ould be reproc
essed after being used once, and again 
drawn into wire. Although costing 
$35 an ounce at the start, the gold 
could be used over and over again. 

Scientists devoted considerable time 
-to the problem of making zirconium a 
corrosion-resistant, as well as a cheap 
material for atomic power plant use. 
They explain that it is indeed a para
doxial metal : If handled properly it 
is a strong, stable and corrosion
resistant material; but if handled im
properly, it is brittle, unworkable and 
corrodible. In some forms it may also 
be inflammable. 

If chips from zirconium being ma
chined ignite, water will not put out 
the fire. The hot zirconium combines 
with the ,oxygen from the water to 
cause the zirconium to bum even more 
vigorously. In addition, hydrogen is 
liberated which also bums or may 
even explode in air. Strangely enough, 
however, one reason pure zirconium 
is used in nuclear reactors is because 
.of its great resistance to water even 
at the high temperatures involved. 

HELPED END FIRE HAZARD 

Before the fundamental character -
istics of this long-known but little
used metal were established, fires were 
not infrequent. Scientists and engin
eers did much to bring an end to these 
exploratory-stage hazards so that zir
conium is now a useful metal. 

( Continued on Page 34) 

Zirconium production "line". Left background shows tanks where crystal 
bars are . grown by deposit of pure metal on hairpin-shaped zirconium "fila
ments". Inside of deposition tank is shown at right foreground with "fila
ments" in their working position. 



HIGHLIGHTS 
OF 

ST. PAT'S WEEK 
A BRIEF DESCRIPTION OF THE FIFTIETH ANNIVER

SARY CELEBRATION AND THE MEN WHO PLANNED IT. 

- Photos by Henn Liiv 

By JOHN D. JORDAN, E.E. '53 

The fiftieth celebration of St. Pat's 
Week has come and gone, and the 
students will feel safer around the 
campus now that the engineers have 
had their yearly spree. The celebra
tion this year was a success as per 
normal, except for a few minor in
cidents. The week's activity ranged 
from attending church services to over 
indulgence at the barbecue. However, 
the church service was rather sparse
ly attended, probably due to some 
p re m at u re individual celebrations 
held Saturday night in honor of the 
week's arrival. 

Darrel Kirkendall and Tom Ful
shaw, find refugee from the eggs be
hind a blackboard. Their "only" de
fense was pies. 
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Everything was calm and normal 
on the campus all day Monday. But, 
Tuesday afternoon saw feverish ac
tivities in the Labs in preparation for 
the exhibits. Tuesday ev~ning the fol
lowers of the good St. Pat aroused 
their Irish tenors to serenade the five 
candidates for the Queen of Love and 
Beauty. After the serenade, all the 
members of the Club attended a show 
at the Uptown cinema. The movie was 
fine, and drinks were served. 

Wednesday afternoon, anyone who 
walked down the hall near the Elec
trical Engineering Lab would have no
ticed the smell of bread, mustard 
and meat. The reason- "Elementary, 
my dear Watson." Sandwiches were 
being prepared for the barbecue that 
evening. Prior to the barbecue, a small 
group of about one hundred attended 
the Hamburg show in company with 
eight dozen eggs. The show pr,6ceed
ed according to plan. That is, until 
the eggs made their appearance. It's 
amazing how well Fulshaw and Kirk
endal can hide behind a blackboard. 
Most amazing of all was the poor 
marksmanship displayed by the au
dience. 

Chaos reigned supreme! The wind 
blew and the eggs flew! 

After the clean-up crew had fin
ished removing the eggs, the party 

pr,oceeded to the barbecue. Things 
were as normal with at least one per -
son falling into the Hinkson. During 
the evening, someone got light finger
ed and hi-jacked a keg of beer; if a 
person can get light fingers carrying 
away a beer keg. 

Thursday afternoon and evening 
there were some very pronounced 
changes in the appearances of many 
of the Labs. If someone were to ven
ture around the columns Thursday 
night, they would have been taking 
their lives into their own hands. One 

Ben "Caruso" Jaeger's rendition of 
the "Quartet from Rigiletto" was in
terrupted by a well directed shot 
fl'om a whipped cream dispenser. 
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Bonnie Hedley greets her subjects 
with a smile after being crowned by 
St. Pat as Queen of Love and Beauty. 

engineer decided to see what would 
happen if he gave out with a hog call. 
Two men came at him from the front, 
two from the rear. One ,of them was 
armed with a piece of two inch pipe. 

Friday morning, after the profes
sional society meetings were held, the 
engineering clan assembled around the 
columns in front of the Engine build
ing to witness the selection of Jack 
Patchett as "he-man" among men in 
the beard growing contest. Ralph Nie
haus captured undergraduate honors. 

The morning schedule was complet
ed with a dedication of the campus 
stunt. It consisted of a series of ra
dio contacts with old alumni who par
ticipated in the founding of the cele
bration. 

That afternoon St. Pat arrived at 
the usual time via hand car on the 
"Katy" Railroad. He was accom
panied by his honor guards, Gene 
Goodman and Don Jewell. The town 
turned out to watch the parade and 
the floats. The downtown traffic was 
halted as the procession moved on to
ward the campus. The parade broke 
up at the Quadrangle and St. Pat was 
carried to the knighting stand. 

From his appearance, he would 
have been unable to make it under his 
own power. The knighting ceremony 
went off as usual, with first the ap
pearance ,of the Blarney Stone; and 
the disappearance of both the stone 
and St. Pat in a cloud of steam. 

The Lab exhibits were opened to 
the public on Friday night. There 
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were many strange and wonderful 
sights to behold. The most pleasing 
of al! were the Gamma Phi girls in 
shorts and sweaters who did a great 
job of publicity for the EE depart
ment. 

The Missouri Theatre very gener
ously extended to the _ Engineering 
College their facilities for the con
vocation ceremonies that were to be 
held Saturday morning. After the 
Honor Awards were presented by 
Dean Huber 0 . Croft to the four out
standing engineering alumni, the En
gine Club and Eta Kappa Nu present
ed their awards to Allen N. Woll
scheidt in recognition of his achieve
ments in his freshman and sopho
more years. The ASCE made. its 
award presentation to the outstanding 
civil engineer, sophomore Robert Mc
Cloud, in recognition of his initiative 
and achievements. 

After the awards Dr. A. C. Ben
jamin of the Philosophy Department 
gave a talk on "Philosophy and En
gineering." 

Among the minor incidents which 
took place Saturday was the "kidnap
ping" of three of the queen candi
dates. However, the girls showed up 
at the ball in tiII).e for the coronation. 

The traditional green tea was held 
this year at the home of President and 
Mrs. Middlebush. 

Saturday evening saw the climax of 
the week's activities with a banquet 

at the Daniel Boone Hotel and the 
Ball at Rothwell Gym. 

Mr. Alex Bailey was guest speaker 
at the banquet. His speech, titled "Be 
Optimistic," was delivered with a true 
Irish brogue. 

After the banquet, the party as
sembled at Rothwell Gym where St. 
Pat made his appearance and crowned 
Miss Bonnie Hedley as his Queen of 
Love and Beauty. The ,ole Saint was 
pleased with his sons and daughters 
and promised to return in another 
year. 

And so, the Golden Anniversary 
Celebration of St. Pat's Week ended, 
leaving its memories with all the sons 
of Ireland who participated in the 
activities. 

To enlighten the unenlightened, a 
few w,ords should be said about the 
organization behind the week's ac
tivities. The Engine Club has two 
groups which can be likened to a 
wheel within a wheel. The Executive 
Council is the governing body of the 
Club. This group is the larger of the 
two wheels, while the St. Pat's Board 
is the nucleus of the organization 
which plans and schedules the week's 
activities and may be considered the 
inner wheel. The personalities which 
make up the two groups can best be 
described as that "hung-over" look 
from lack of sleep. 

One of the most hung-over, is the 
president ,of the Engine Club, John 

St. Pat, assisted by his two honor guards, Don Jewell (L) and Gene Good
man (R), leads the procession of Knights to the stand prior to the Knighting 
ceremony. 
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Reid. He is a senior Electrical En
gineer and married to a psychology 
major who does much to keep John 
out of the booby hatch during St. 
Pat's week. 

The Vice-President, Clint Starke, a 
junior in Chemical Engineering and 
a man with black hair and a red 
beard, did a great job with the ar
rangements for the banquet. Clint's 
choice for banquet speaker was excel
lent; he chose a true son of Ireland. 
Starke's home is in Jeff City, Mo. 

And then, there's Dave Aldag, sec
retary of the Club and prospective 
Editor of the Shamr,ock next year. The 
present Editor has had trouble with 
the lack of hair on his head, while a 
new one had trouble with the lack of 
a beard for the beard growing con
test. Dave hails from St. Louis and 
he is a junior in Mechanical Engin
eering. 

The chairman of St. Pat's Board 
is Rex Whitton, a senior in Civil En
gineering. Rex is another of those 
slow, methodical Jeff City boys and 
ran a close second to Aldag for booby 
prize in the beard contest. 

The man running around the en
gineering school with his pockets 
bulging with money and demanding 
receipts from everybody is Ben ]ea
ger, senior in Mechanical Engineering 
and treasurer of the Club. His office 
hours are anytime y,ou can catch up 
with him at the Shack or at Dirty 
Mac's. Ben's home is Clarksville, Mo. 

Pete Gale, the business manager of 
the Club, hails from England and is 
a junior in Electrical Engineering. If 
you're looking for Pete, call up Satan. 
He'll tell you where he is. 

Another member of the council is 
the man that usually isn't seen ex
cept as a blur running around dur
ing St. Pat's week. F,or the rest of the 
year, his job keeps him at just a dog 
trot. He is Jim Sutherland, a junior 
in Electrical Engineering. The job, 
Publicity Director. 

The flash of light that you see 
across the campus is the reflection 
from the editor of the Shamrock. Tra
ditionally, the editor is a man with 
perpetual bags under his eyes from 
overwork. It is a question around 
the school as to whether the loss of 
hair was caused by the job, or wheth-
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Congratulating themselves on their 
achievement are Ralph Niehaus (L) 
and Jack Pachett (R), winners of the 
beard growing contest. 

er Mike got the hairpulling job be
cause he had less hair to loose. Mike 
Chiarottino, needless to say, is the 
gentleman in question. He is a senior 
in Electrical Engineering and came 
from a place called Bevier ( ? ) , Mo. 

John Schnakenberg, high pressure 
salesman and a sophomore in Chem
ical Engineering, is in charge of mem
berships and all sales. 

Next on the list is Arthur Breipohl 
whose badge of office is a paddle. He 
is chairman of the Discipline Com
mittee. Art is a junior in Electrical 
Engineering. 

Last, but not least in size of the 
council, is Gene Goodman, who is 
alumni representative on the council. 
He comes from a place in New Mexi
co well noted for its wide open spaces. 

As c.oordinators, we have Ben Basye 
and Jim Thomas who represent 
ASME and AIEE, respectively. They 
are both usually quiet men, except in 
the instance of Ben and the Ham
burg show. 

A brief survey of the St. Pat's 
Board include the following members 
and their activities: 

The Chairman, Rex Whitton, has 
already been mentioned. 

The second ranking officer of the 
Board is the ,Secretary, Marv Folg
song, the man with the flashy hel
met during the Hamburg show. Marv's 
activities for the week also included 
helping the faculty wives arrange the 

Green Tea and engineering the Edicts 
for the year. He hails from Camden, 
Mo., to study Electrical Engineering. 

Other members of the Board are 
men who applied for the jobs and 
each has charge of some part of St. 
Pat's week activities. Two men are 
selected from each class to pass the 
knowledge and experience along, and 
to help perpetuate the celebration. 

The two senior members were Bob 
Baker and John Jeans. Baker, senior 
Chemical Engineer, had the hair pull
ing job of co-chairman of the St. Pat's 
Ball. John Jeans, senior Electrical En
gineer, was the coordinator of the Lab 
Exhibits. 

Going down the line, we come to 
the two juniors; Gene Anderson, ME, 
and Ken Walton, EE. Gene was the 
other co-chairman of the Ball, and 
with Bob Baker did a swell job dec
orating the Gym and seeing that 
everything ran smoothly at the Ball 
and coronation. Ken Walton's prob
lem during St. Pat's week was the 
Barbecue and Hamburg Show which 
didn't turn out exactly as Ken had 
planned it! 

The two sophomores were Larry 
Atwell, ME, and George Schwaebe, 
EE. Larry's part was the Campus 
Stunt which went off according to 
plan this year. This is better than 
what can be said for some years past. 
George had charge of the button con
test and the parade. The only hitch 
in the parade was the fact that there 
were more promises of floats than 
there were floats. 

Last of the crew are George Locke
man and Steve Massey, both fresh
men in Chemical Engineering and 
Mechanical Engineering respectively. 
George's job was assisting in sales, 
picking pockets and replacing the 
contents with tickets. While Steve 
helped Ken Walt.on in the Hamburg 
Show and the Barbecue. 

Needless to say there are many 
more people who deserve thanks for 
the help that they contributed in the 
celebration. Especially, the large 
groups in each of the professional and 
honorary societies who did much to 
make our Fiftieth Anniversary Cele
bration a success. 
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Ole Sam is still a little fatigued 
from the big fiftieth anniversary cele
bration of St. Patrick's Week. The 
course of events were about as usual, 
but each year they show improve
ment. 

Ole Sam met several of the Alumni 
from the College of Engineering. It is 
always extremely interesting to talk to 
those who are already in the field, 
however, I was a little embarrassed a 
couple of times when I introduced 
myself to a couple of gentlemen who 
turned out to be fellow students with 
their beards shaved off. 

FUE ESMIF 

APRIL, 1953 

With SL/PST/CK SAM, B.S . '99 

Professor Sangster (What? Is he 
back again?) took up some new re
search work during St. Pat's week. 
It seems that he was taking quite an 
interest in automatic flush tanks, but 
had to drop the project because the 
only time it flushed he was directly 
under the tank . 

... 
Ole Sam has decided that there 

should be more explanatory signs on 
various lab displays. It seems one en
gineer was walking by a display of 
visual aids for surveying instruments 
and his lady love inquired as to what 
it was. He gave the display a very 
inquiring look and replied, 'That is 
some type of electrical slide rule." Oh 
for more electrical slide rules. 

Ole Sam heard a good explanation 
of how the mystic faucet worked. One 
lad after a bit of cogitation explained 
it to his gal in the following manner. 
He exclaimed. "In one of the wires 
holding the faucet in mid-air there are 
oxygen atoms flowing through and 
the other there are hydrogen atoms 
flowing through and when they meet 
in the faucet they form H 20 , which 
is water. Ole Sam thinks it still re
mains a mystic faucet, but the gal 
was highly impressed anyway. Good 
work, Engineer. 

( Continued on Page 36) 
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ABOVE. Chemical Engineering: Terence McGowan, Leonard 

Vaughan, and James Oesterle study a fluidization orpcess. 

llWlll-PI 

A TOUR THROU 
OUR LABS. 

Cuts Courtesy Missouri Alumnus 

LEFT. Mechanical Engineering: This student seems 
very intent on making 11. precision measurement. 

BELOW. Agricultural engin 
construction of farm m 

THE MISSOURI SHAMROCK 



a 

:;H 

studying 
inery. 

ABOVE. Electrical Engineering: Ye Ed 
checks meter connections before running 
test on induction motor. ABOVE. Mechanical Engineering: Henn Liiv gets 

the low-down on machine tool operation and shop 
practices. 

BELOW. Civil Engineering: An impulse water turbine is tested 
in the hydraulic machinery lab. The man on the handwheel is 
Don Jewell. 
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MORE HOT· AIR! 

A FOLLOW-UP TO THE ARTICLE ON STIRLING AIR 

ENGINES WHICH APPEARED IN THE MARCH, 1953 

ISSUE OF THE SHAMROCK. IN THIS ARTICLE, THE 

POSSIBILITIES OF THIS ENGINE AS A SOURCE OF 

HEAT IS DISCUSSED. 

By LEWIS E. GOODMAN, M.E. '54 

The previous issue of the SHAM
ROCK carried an article devoted to 
the description, operating principles 
and possible applications of the Stir
ling Air Engine. As you may recall 
this was a reciprocating engine using 
air as the wqrking substance, and 
which derived its power fr.om the pres
sure changes resulting from the ex
pansion and contraction of the air as 
it was alternately heated and cooled. 
The heating and cooling was accomp
lished by trapping the air in a long 
cylinder which was heated from an 
external source on one end and cooled 
on the other with the air being dis
placed alternately from one end to 
the other. Through this engine, a 
source of heat may be converted into 
power which may be used to perform 
useful work. 

OTHER APPLICATION 

This engine has one other practical 
application; it may be used to create 
useful heat. Suppose that instead of 
taking heat from a source to produce 
power, a source of power such as an 
electric motor should be used to run 
the engine backwards. In this case, the 
end of the cylinder which had origin
ally been heated will produce · heat 
which may be extracted and put to a 
useful purpose such as the heating 
plant for a residence. 

The engine when used as a source of 
heat will ,operate in the following man
ner. As the crankshaft is rotated, the 

22 

power piston will compress the trapped 
air causing its temperature to rise. At 
the same time the temperature of the 
air is rising, the displacer piston is 
forcing it into the high temperature 
end of the air cylinder. Here it will 
give off part of its heat to the cylin
der walls where it may be carried 
away and put to a useful purpose. 
As the crankshaft continues its rota
tion, the power piston reduces the pres
sure on the air and as a result it rap
idly cools. As it cools, the displacer 
piston forces the air fr.om the hot end 
to the cool end of the cylinder where 
it will take on more heat. From this 
point the cycle is ended and is ready 
to repeat itself. 

Because the temperature difference 
between the two ends of the cylinder is 
relatively small the outside air re
ceiving the heat must be circulated 
past both ends of the air cylinder so 
that the temperature of th~ whole 
mass may be gradually raised with a 
small amount gradually being drawn 
off and replaced by cold air. 

Most current designs of Stirling en
gines, which could be used for this 
purpose, have a maximum compres
sion ratio of only about two to one 
which means that the temperature rise 
of the enclosed air resulting from the 
compression is in the neighborhood 
of 30°F. This small temperature rise 
explains the need for several recir
culations of the air past the engine 
if outside air, say at 0° F, is to be 

heated to a reasonably warm room 
temperature, of say 70°F. If, how
ever, some means could be devised to 
increase the compression ratio to four 
to one the temperature rise would be 
in the neighborhood of l00°F. and 
only one pass would need to be made 
to raise the cool air to room tempera
ture. 

A Stirling engine of current design 
which w,ould develop enough heat to 
warm a well insulated five room house 
in zero weather would have to be ex
tremely large and would require a fif
teen to eighteen horsepower motor to 
drive it. This would make it extreme
ly unsatisfactory for use as a residen
tial heating plant for reasons of bulk 
as well as economy. It is highly pos
sible, however, that in the future de
signs may be improved to such an· ex
tent that it will function as compact, 
safe and economic substitute for the 
conventional furnace. 

OPPORTUNITIES 

As was stated in the previous ar
ticle, the field is wide open , for the 
young engineer interested in design; 
and the competition is small. The 
day may well come when every home 
will have a Stirling air engine in its 
basement which will act both as a fur
nace and air conditioning plant and 
which will give economical trouble
free service. It depends only on the 
talent and interest which some de
sign engineer will devote to the task. 
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It took a lot of engineering to 
make a better "grasshopper" 

Engineers at Western Electric's St. Paul Shops 
are well pleased with their new-style "grass
hopper" fuse-a small fuse used in Bell tele
phone central office equipment. The former 
model-in production for years-had been 
gradually refined 'til it seemed almost beyond 
further improvement. It was simple, inexpen
sive, efficient, came off the line fast. But ... 

It's an old Western Electric engineering custom 
to keep trying to make Bell telephone equip
ment still better, at still lower cost. The "grass
hopper" was studied by a young engineer out 
of the University of Minnesota, Class of '40, 
who joined the Company in 1946. His studies 
indicated the most · effective way to improve 
efficiency and cut costs further was to change 
the design. 

Pursuing this lead the engineer and his group 
saw their opportunity to make an important 
contribution. They investigated the latest tool
ing techniqu~, new metals, finishing materials 
and methods, all of which are constantly under 
study by engineers at Western Electric plants. 
A simplified design, which permitted the use of 
the most modern tooling methods, resulted in a 
better fuse at lower cost that is saving thou
sands of dollars a year for Bell telephone 
companies. 

There's an endless stream of such challenging as
signments at Western Electric. Engineers of 
varied skills-mecl).anical, electrical, civil, chem
ical, metallurgical-find real satisfaction in 
working together on the important job of pro
viding equipment for the best telephone service 
on earth. 

How the grasshopper 
fuse works 

Small fuses like this are used by the millions 
to protect certain telephone central office cir
cuits against current overloads. Odd in appear
ance, the fuse is called the "grasshopper" be
cause of its spring which is released when the 
fuse blows, displaying an indicator "flag" in 
open view and tripping an alarm so the trouble 
can be spotted and corrected at once. 

NEW DESIGN 

ONE-PIECE FORMED SPRING WITH INDI• ~ 
CATI NG FLAG- MADE BY STANDARD PUNCH ~-;;;,-,,."rl)'""=""-. 
PRESS METHODS. 

FIBRE STRIP SPRAYED WITH COLORED 
ASSEMBLED FUSE 

LACQUER FOR CODE IDENTIFICATION. 

INDICATOR SPRING HELD BY AND STAKED '---._. 

TO FLAT TERMINAL-SOLDERING ELIMI- ~ 
NATED. 

PRE-FORMED RADIAL BEND IS NOT YUL• 

NERABLE TO DEFORMATION BY IMPROPER 

HANDLING - NO ADJUSTMENT FOR TEN- ---~ 

SION NECESSARY. BLOWN FUSE 

• Engineer and punch press operator check production of 
parts for newly designed grasshopper fuse. 

A UNIT OF THE BELL SYSTEM SINCE 1882 
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MIZZOU 

By DON MORGAN 

With the departure of St. Patrick, 
we are faced with the fact that the 
holidays are ,over. A record number of 
alumni attended the 50th celebration 
of St. Pat's Week. A total of sixty
nine alumni registered and attended 
the various meetings and social func
tions. 

Appointment of J. P. Coughlin as 
manager of the arc welding depart
ment of the Westinghouse Electric 
Corporation has been announced. Mr. 
Coughlin was graduated from the Uni
versity in 1939 and joined Westing
house immediately thereafter. Subse
quently, he served as welding sales 
engineer for, the Southwestern District 
with headquarters in St. Louis. In 
1942 he was commissioned in the Na-

J. P. Coughlin 
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MEMOS 

vy and served as officer in charge of 
welding construction at several large 
shipyards. In 1945 Mr. Goughlin re
turned to Westinghouse as manager 
.of welding products of the agency and 
specialty sales department, East Pitts
burg, and held this position until his 
appointment as manager of field sales 
for the welding department in 1949. 

At the annual meeting of the Mis
souri Engineering Alumni Association, 
the following officers were elected: 

President: S. H. Pollock, Kansas 
City Power & Light Company 

1st Vice-President: F. Gano Chance, 
A. B. Chance Company, Centralia, 
Mo. 

2nd Vice-President: E. J. Rehagan, 
Westinghouse Corporation, St. Louis, 
Missouri 

Sec-Treas: E. J. Vredenburgh, Asst. 
Professor, EI e ct r i ca I Engineering 
Dept., University of Missouri 

Representative to General Alumni 
Association: Louis W. Helmreich, Wa
ter Commissioner, Jeffers.on City, Mis
souri. 

Division Directors were chosen as 
follows: 

Div. 1: M. A. Riddle, Jr., Riddle 
Consulting Engineer, St. Joseph, Mis
souri 

Div. 3: Frank Stuckey, Highway 
Department, Hannibal, Missouri 

Div. 5: Raymond Geo. McClain, 
McClain Furniture, Columbia, Mis
soun 

Div. 7: Richard Y. Jones, Consult
ing Engineer, Neosho, Missouri 

Div. 9: M. S. Hogan, City Engin
eer, West Plains, Missouri. 

( Continued on Page 30) 
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What does Atomic Energy really niean to you? 
Dramatic new developments in medicine, agricultu::-e, 

and industry promise long-time benefits for us all 

Scientists have long known that the secret core of the atom 
concealed vast stores of concentrated energy. Evidence that 
man had unlocked the secret came with the atomic bomb. 

Then came the task of developing methods to release this 
unbounded energy slowly, gradually, in ways of lasting 
benefit to all of us. 

ISOTOPES AN EXAMPLE-When uranium atoms are split 
they emit a barrage of highly active particles. C~rtain chem
icals placed in this barrage become radioactive and shoot 
off particles from themselves. Substances thus treated are 
called radioactive isotopes. 

When these chemicals are made radioactive their paths 
can be traced through plants and animals, showing the or
gans they affect. This may increase our understanding of 
the processes of life itself. 

FUTURE UNLIMITED-Atomic energy is also proving use
ful in industrial research and production. It promises to be 
even more valuable, however, in providing concentrated 
power for transportation, home, and industry. 

UNION CARBIDE'S PART-From the beginning UCC has 
had a hand in the mining and treatment of uranium ores, 
the development of engineering processes, and the produc
tion of special materials for the atomic energy program. 
Under Government contract Union Carbide manages and 
operates the huge research and production installations at 
Oak Ridge, Tenn. and Paducah, Ky. 

All of this activity fits in with the continuing efforts of 
the people of Union Carbide to transform the elements of 
the earth into useful materials for science and industry. 

STUDENTS and STUDENT ADVISERS: Learn more about the many 
fields in which Union Carbide offers career opportunities. Write for 
the free illustrated booklet "Products and Processes" which de
scribes the various activities of UCC in the fields of ALLOYS, CAR• 
BONS, CHEMICALS, GASES, and PLASTICS. Ask for booklet D-2. 

UNION CARBIDE 
AN.D CARBON CORPORATION 
30 EAST 42ND STREET 00 NEW YORK l 7 , N . Y. 

UCC's Trade-marked Products of Alloys, Carbons, Chemicals, Gases, and Plastics include-----
SYNTHETIC ORGANIC CHEMICALS • EVEREADY Flashlights and Batteries • NATIONAL Carbons • ACHESON Electrodes • PYROFAX Gas 

ELECTROMET Alloys and Metals • HAYNES STELLITE Alloys • PREST-O-LITE Acetylene 

DYNEL TEXTILE FIBERS • BAKELITE, KRENE, and VINYLITE Plastics • LINDE Oxygen • PRESTONE and TREK Anti-Freezes 
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NEWSTUFF. • • 

By C. E. ERICKSON, E.E. '56 

QUIET POWER CENTER 

The dry-type transformers in these 
power centers at Massachusetts In
stitute of Technology were specially 
designed to operate quietly. By using 
more iron in the cores, and thus re
ducing the flux density, the sound lev
el of the 100-kva unit on the right was 
reduced to 60 decibels. The 200-kva 
power center on the left also had its 
sound level reduced to about 60 deci
bels. The units are rated 13.8 and 2.4 
KV respectively, 3 phase, 60 cycle. 

CRYSTAL FUTURE? 

Tomorrow's lighting possibilities 
can be foreseen in this ball of light. 
Coated inside with phosphors like 
those used in fluorescent lamps, this 
glass globe lights when electrically 
bombarded by a beam of high fre
quency radio energy. Spectacular 
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-Westinghouse 

-Westinghouse 

strides in the development of electron 
generating tubes made during World 
War II could bring about the peace
time expansion of electric power trans
mitted without wires. 

NEW HEAT INSULATION 
A revolutionary new insulation 

against heat, with potential applica
tions in fields where heat and limited 
insulation space are factors, is under 
development at the General Electric 

Research Laboratory, Schnectady, 
N.Y., according to Dr. C. G. Suits, 
vice-president and director of re
search. 

The new insulation still is in the 
.developmental stage and is not yet 
ready for marketing, Dr. Suits em
phasized. 

A glimpse into the possible future of 
this new "thermal · barrier," he said, 
has been provided in a prototype re
frigerator -freezer which was recently 
unveiled in the Merchandise Mart in 
Chicago. 

The new insulation is 10 times as 
efficient as any now in use and because 
of this the prototype, as a possible 
future development, employs walls 
only one-half inch thick. 

This would provide much more re
frigerated space .and permit placing 
the refrigerator above the kitchen 
work counter, rather than in an up
right floor cabinet as at present. 

No details as to the nature or con
struction of the insulation were re
vealed. 

WINDS ALOFT 

In wind tunnels like this, tomor
row's airplanes are born. Research en
gineers test scale models of proposed 
new designs here and are able to pre
dict accurately the performance of 
the finished plane from analysis of 
these experiments. This is the 24-ft. 
fan of the Allen Memorial Aeronautic-

-Westinghouse 

al Laboratories, and it is driven by an 
18,000-horsepower motor. The produc
tion and safety factors involved make 
wind tunnel experiments necessities 
rather than theories in modem aero
nautics. 
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How would you like to make history? 
The men who designed the F-86D Sabre Jets you see above made history. And so did the 
North American engineers who designed and developed the leading planes of World War II
the B-25 Mitchell and F-51 Mustang-and the other advanced planes in the Sabre Jet series. 
For 24 years North American engineers have been making history, because North American 
thinks in terms of the future. That's why North American always has career opportunities for 
young engineers who do fresh thinking, for young engineers with new ideas. 

Today, North American engineers are making history in exciting new fields, including 
aircraft, guided missiles, jet engines, rocket development and research, electronics, atomic 
energy. Why not consider joining them when you complete your engineering training? In the 
meantime, feel free to write for any information you might want concerning a career in the 
aircraft industry. 

Write D. R. Zook, Employment Director, 5701 W . Imperial Highway, Los Angeles 

NORTH AMERICAN AVIATION, INC. 
LOS ANGELES, CALIFORNIA• COLUMBUS, OHIO 

NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 

APRIL, 1953 27 



BULLARNEY 

An English hostess, when serving 
her guests wine, remarked to one gen
tleman : "I should not be offering you 
wine. You are head of the Temper
ance League." 

"Oh, no," he replied, "I am head 
of the Vice League." 

"Well, said she, "I knew there was 
something I should not offer you." 

A husband went out with the boys 
one night, and before he realized it 
the next day had already dawned. He 
hesitated to call his wife, but finally 
hit upon an idea. 

"I'm back!" he shouted into the 
phone. "Don't pay the ransom!" 

Lady: "Could you please tell me 
where I 'll find some silk covering for 
my settee?" 

New Floorwalker: "Two aisles 
over, Ma'am, for the lingerie depart
ment." 

She was only a gravedigger's daugh
ter, but you ought to see her lower the 
beer. 

The most observant person was the 
historian who noticed Lady Godiva 
had a horse with her. 

The one who thinks our jokes are poor, 
Would straight way change his views, 
Could he compare the jokes we print 
With those we could not use. 

Sandy McDougal was so thrifty, 
when he invited his friends over for a 
beer, he put a coin slot on his bath
room door. 
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By FRENCH 

A speech is like a girl's skirt. It 
has to be long enough to cover the 
subject, and short enough to hold your 
interest. 

"" Two gals were stranded in the des-
ert. They were nearly to the point of 
exhaustion when they spotted a young 
sailor running from his car to meet 
them. "Oh," said the cute little red
head to her pal. "We're rescued"
then on second thought she said- "or 
are we?" 

"" First He- "What's his position?" 
Second He- "He's the third assist

ant guesser in the Weather Bureau." 
Two riveters were busy on a ma

chine-shop job. Finally, one man said 
"I wish you'd stop your noise. You 
make me nervous." 

"What noise?" asked the other riv
eter, still working away. 

"That constant humming to your
self," was the reply. "You're a full 
octave too high." 

"" The partners called McIntosh, the 
manager, into the inner sanctum. 

"Listen, McIntosh," said the first 
partner. "We find that last year's 
business was the best since we opened 
the place. We know how much hard 
work you put in for us, and as a spe
cial mark of our appreciation, we are 
making out a check for $1 ,000 for 
you." 

The manager stammered his 
thanks. 

"Yes," went on the other partner, 
"and if next year's business is as good 
as this, we'll sign it." 

"" There is an engineer on this cam-
pus who never takes a drink. You got
ta hand it to him. 

A rooster is the only type of an 
alarm clock that has to be turned off 
with an axe. 

"" Chief, on telephone: "Doctor, my 
little boy just swallowed my fountain 
pen." 

Doctor : "Heavens! I'll come at 
once. What are you doing in the 
meantime?" 

Chief: "Using a pencil." 

Mistress ( to cook she has just 
fired) : "Why did you throw that dol
lar to the dog?" 

Cook: "I never forget a friend; he 
used to help me with the dishes." 

The professor has been lecturing to 
a very inattentive group: "Class dis
missed, and don't flap your ears .or 
bray on the way out." 

Jones to Smith on the telephone. 
"Can't you come over tonight?" 
Smith "I can't, I'm washing out my 

B.V.D's" 
Just then the operator came in with 

'Tm ringing them now." 

"" 
Many fellow 's ideas of a good time 

is going places and undoing things. 

"" MEng. "Why are you planting that 
electric bulb?" 

EEng. 'Tm going to grow an Elec
tric Plant." 

Many girls leave nothing to a man's 
imagination and everything to his self 
control. 

(Continued on Page 38 ) 
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INDIANA STIRRING SAND 
Corrosion Test, developed 
in Standard Oil laborato
ries, is operated by Tech
nician John Becich. It 
measures the corrosion of 
bearings due to oxidation 
of motor oil. 

Some men can't wait for time! 
The familiar saying that "time waits for no 

man" has been given a reverse twist by Standard 
Oil scientists . . 

These chemists and engineers, impatient with 
time's measured pace, don't wait for time. 

In our research laboratories at Whiting, for 
example, scientists discover the effects of months, 
even years, of elapsed time on petroleum products 
in a few hours. They artificially age certain prod
ucts as much as 12 months in five hours. Some of 
these aging processes have originated in Standard 
Oil laboratories. Two such tests are the Indiana 
Stirring Sand Corrosion Test and the Indiana Stir-

ring Oxidation Test. In two days these two proc
esses determine the effect upon oil of months of 
normal driving. 

Other artificial aging processes include the 
weatherometer, which manufactures rain, sun
shine and heat to test the wearing quality of 
asphalt. The gasoline stability test uses heat, and 
oxygen under pressure, to determine how long gas
oline can be stored without deteriorating. 

This speeding up of time is characteristic of the 
restless curiosity that makes it possible to bring new 
and improved products to Standard Oil customers 
years sooner ihan might otherwise be possible. 

Standard Oil Company 

APRIL, 1953 

910 South Michigan Avenue 

Chicago 80, Illinois 

29 



MIZZOU MEMOS 

(Continued from Pag,e 24) 

We were recently informed of 
the deaths of two alumni. Mr. 
George W. Seth, 1915, passed 
away in Chicago on February 
12. Mr. L. F. Bruuess 1911, 
passed away on February 22 in. 
Gary, Indiana. 

Following is a list of the alumni 
who were here for the celebration. 
Look through and perhaps you will 
find the address of a long lost class
mate. 

1903 
W. B. Rollins, ME. 3945 Benton 

Blvd., Kansas City, Mo. 

1907 
R. L. Baldwin, 16 E. 6§th Street 

Terrace, Kansas City, Mo. 

1909 
F. H. Wells, 712 Hinman, Evanston, 

Ill. 

1910 
Arther Y. Miller, 1018 Aeno Road, 

Kansas City, Mo. 

1912 
Ivan D. Wood, Ag. E., 2500 Ley

din St., Denver, Colo. 

1913 
Roy P. Hart, CE, 719 Tuxedo Blvd. 

Webster Groves, Mo. 

1915 
S. M. Rudder, CE, 1120 Moreau 

Dr., Jefferson City, Mo. 

1916 
Arnot M. Finley, EE, 5645 Summit 

Ave., St. Louis, Mo. 
C. F. Wasser, P .O. Box 42, Jeffer

son City, Mo. 

1921 
Oscar J. Rotty, EE, 573 S. Clay 

Ave., Kirkw,ood, Mo. , 
W. J. Eddlemon, CE1, 424 E. Ash

ley, Jefferson City, Mo. · 

1922 
W. J . Clouk, ME, 5467a Queens, 

St. Louis, Mo. 

• For many years K&E has pioneered in the manufacture 
and development of finest quality surveying instruments. 
K&E surveying instruments are renowned all over the world 
for their superb performance under conditions of oil kinds, 
for their magnificent workmanship and for special features 
that come of progressive ingenuity. 

KEUFFEL & ESSER CO. 
EST, 1H7 

NEW YORK • HOBOKEN, N, J, 
Chicago • St. Louis • Detroit • San Francisco • Los Angeles • Montreal 
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Truman E. Will, EE, 2814 W. 48th 
Terrace, Kansas City, Kan. 
1924 

J. B. Jeans, CE, 1924 Chicago Dr., 
Jefferson City, Mo. 
1925 

H. W. Wood, CE, 112 Crestmere 
Ave., Columbia, Mo. 
1926 

Paul M. Pittenger, Bellflower, Mo. 
1927 

0. P. Minnick, 2007 Birchwood, To
peka, Kan. 
1928 

Sam H. Pollock, 47 East 52nd St., 
Kansas City, Mo. 
1929 

F. G. Chance, % A. B. Chance Co., 
Centralia, Mo. 

W. Hollander, ME. % A. B. Chance 
Co., Centralia, Mo. 

Harold E. Grove, EE, 315 N. 12th 
St., St. Louis, Mo. 
1931 

H. 0. Ziebold, CE, 424 Greeley Ave. 
Webster Groves, Mo. 

Fred Hubbell, EiE, 216 Selma Ave., 
Webster Gr,oves, Mo. 
1936 

W. H. Klingner, 1634 N. 24th St., 
Quincey, Ill. 
1937 

R. W. Kunkle, 505 S. Rollins St., 
Centralia, Mo. 
1939 

Fred K. Powell, Jr., ME, 811 5th 
Ave., New York, N. Y. 

James J. Hill, 5319 W. 57th, Mis
sion, Kansas. 
1940 

Jasper W. Meals, CE, 5918 Bulna 
Vista, Mission, Kan. 

D. A. Smith, ME, 8335 E. Oldham 
Rd. , Rt. #2, Hickman Mills, Mo. 
1941 

Russell W. Meals, ME, 8501 Sante 
Fe Dr., Overland, Kan. 
1942 

Ernest H. Shipman, ME, 122 E. 
59th, Kansas City, Mo. 
1943 

James H. Bragg, ME, 207 S. 16th 
Ave., Marshalltown, Iowa. 
1945 

LeRoy Day, Ag.E., 207 Redwood, 
Columbia, Mo. 

John H. Stufflebean, CE, 155 Pen
nington, Tucson, Ariz. 

(Continued on Page 38 ) 
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Another page for YOUR BEARING NOTEBOOK 
Largest two-crawler shovel 

keeps going on TIMKEN® bearings 
Designed to meet the trend toward larger excavating and 
hauling units, Marion Power Shovel Co., built a new 10-
cubic yard 191-M shovel with a production potential of 
over 600,000 yards a month. To keep it on the job every 
day of the month with minimum maintenance, Marion en
gineers equipped it with Timken® tapered roller bearings 
at all vital points. Timken bearings carry radial and thrust 

loads in any combination. Their true rolling motion and 

smooth finish practically eliminate friction. By keeping 
housing and shaft concentric, they make closures more 

effective. Lubrication time and costs are cut. 

---------------------------------------------------------

All loads are the same to 
a TIMKEN bearing 

..!, 

The tapered design of cup, cone and rollers of Timken 
bearings enables them to take radial loads, thrust loads, or 
any combination of the two from any direction. Timken 
bearings do away with the need for auxiliary thrust bear
ings or plates. They simplify design, cut costs, save space. 

TIMKEN 
flAOI - MAIK IIG. u. s. PAI. on. 

TAPERED ROLLER BEARINGS 

Want to learn 
more about bearings? 

Some of the engineering problems you'll face 
after graduation will involve bearing applica
tions. If you'd like to learn more about this phase 
of engineering, we'll be glad to help. For a copy 
of the 2 70-page General Information Manual on 
Timken Bearings, write today to The Timken 
Roller Bearing Company, Canton 6, Ohio. And 
don't forget to clip this page for future reference. 

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

BEARING TAKES RADIAL ~ AND THRUST -ID- LOADS OR ANY COMBINATION * 
APRIL, 1953 31 
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Superior Quality 

Dependable Service 
Say it with Flowers 

from 

MAIN STORE 
25 on the Strollway 

4 phones 2-3151 

CAMPUS SHOP 
708 Conley 
Phone 9767 

We Grow Most of Our Flowers 
MEMBER F.T.D.A. 

COLUMBIA'S MOST 

COMPLETE SHOE STORE 

Broadway at Eighth 

"If You Drive, Don't Drink, 
If You Drink, Don't Drive." 

But if you should 
bash in a fender 

SEE US FOR 
REASONABLE PRICES 

and 

QUALITY WORK 

HARMON BROS. 
BODY SHOP 

1911 Paris Rd. Ph. 3019 
Columbia 

Tiger Club 
COLUMBIA'S FINEST 

NIGHT CLUB 
Hiway 40 & Grand Columbia, Mo. 

ANNOUNCEMENTS 
M-T M CLINIC 

The Engineering College of 

the University of Missouri will 

present a Method-Time Measure

ment Clinic (M-T M) on May 14 

and 15. 

If you are an Owner, Operator, 
Manager, Executive, Director, Super
intendent, Office Manager, Time 
Study Engineer, Industrial Engineer, 
Foreman, or just a Cost-Conscious In
dividual M-T M is of interest to you. 

M-T M is a new cost reduction 
technique of applying pre-determined 
time values to basic manual motion 
of doing work, and will save you mon
ey by: 

Reducing operator training time up 
to 50%. 

Doubling the effectiveness of your 
engineers. 

Cutting by 50% to 75% the time 
required to set standards. 

Making it possible to lay out pro
duction lines in advance. 

Reducing rate grievances. 

Improving work simplification tech
nique. 

Making everyone "motion con
scious" to create lower costs. 

Creating more consistent time stan
dards. 

You will be guided through the ac
tual development and application of 
M-T M data as applied to typical 
operations in order that you may see 
for yourself how this tool will assist 
you. 

For complete information write to: 

George W. Elliott 

University of Missouri 

College of Engineering 

Columbia, Missouri. 

CONFERENCE 
The Engineering College of 

the University of Missouri will 

sponsor a three-day "Electric 

Power Distribution conference 

on May 5, 6, and 7. 

The program should be of extreme 
interest to engineering and super
visory personnel fr,om rural electrifi
cation co-operatives, small municipal 
power systems, and commercial pow
er companies, as it will consist of us
able, practical information of interest 
to people who must purchase, install, 
and use equipment and material on 
relatively low power density electric 
distribution systems of voltage 13.8 
KV and lower. 

Tentative program of lectures are 
as follows: 

TUESDAY, MAY 5 
Morning. 
1. "Welcome to the University" 
2. "Distribution Transformers" 

Afternoon. 
1. "The Use and Installation of 

Watthour Meters" 
2. "The Maintenance of W atthour 

meters after Installation" 

WEDNESDAY, MAY 6 
Morning 

1. "Overhead Distribution L i n e 
Practices'' 

Afternoon 
1. "Circuit Protective Devices and 

Their Applications for Distribu
tion Circuits, 13.8 KV and Low-
er" 

2. "Voltage Regulation and Volt
age Regulating Devices for Dis
tribution Systems" 

THURSDAY, MAY 7 
Morning 

1. "The Hot Working of Lines, 
13.8 KV and Lower" 

2. "Safety Practices" 

Afternoon 

1. "Recent Developments in Street 
Lighting Equipment and Con
trol" 
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hansistor_ 
Enlarged photo sh ows the transistor b efore 

and after being encased in its p lastic 
shell. Inset, T ransistor actual size. 

Because of growing public interest in 
transistors, RCA-a pioneer in their de
velopment for practical use in electronics 
-answers some basic questions: 

Q: What is a transistor? 
A: The transistor consists of a small particle 
of the metal germanium imbedded in a 
plastic shell about the size of a kernel of 
corn. It controls electrons in solids in much 
the same way that the electron tube handles 
electrons in a vacuum. But transistors are 
not interchangeable with tubes in the sense 
that a tube can be removed from a radio or 
television set and a transistor substituted. 
New circuits and components are needed. 

Q: What is germanium? 
A: Germanium is a metal midway between 
gold and platinum in cost, but a penny or 
two will buy the amount needed for one 
transistor. Germanium is one of the basic 
elements found in coal and certain ores. 
When painstakingly prepared, it has unu
sual electrical characteristics which enable 
a transistor to detect, amplify and oscillate 
as does an electron tube. 

Q: What are the advantages of transistors? 
A: They have no heated filament, require 
no warm-up, and use little power. They are 
rugged, shock-resistant and unaffected by 
dampness. They have long life. These quali
ties offer great opportunities for the minia
turization, simplification, and refinement of 
many types of electronic equipment. 

APRIL, 1953 

Inighty mite of electronics 
Q: What is the present status of transistors? 
A: There are a number of types, most still 
in the development stage. RCA has demon
strated to 200 electronics firms-plus Armed 
Forces representatives-how transistors 
could be used in many different applications. 
Q: How widely will the transistor be used 

in the future? 
A: To indicate future applications, RCA 
scientists have demonstrated experimental 
transistorized amplifiers, phonographs, radio 
receivers ( AM, FM, and automobile), tiny 
transmitters, and a number of television cir
cuits. Because of its physical characteristics, 
the transistor qualifies superbly for use in 
lightweight, portable instruments. 

* * * 
RCA scientists, research men and engineers, 
aided by increased laboratory facilities, have 
intensified their work in the -field of transis
tors. New applications in both military and 
commercial -fields are being studied. Already 
the transistor gives evidence that it will 
greatly extend the base of the electronics art 
into many new -fields of science, commerce 
and industry. Such pioneering assures -finer 
performance from any product or service 
trade-marked RCA and RCA Victor. 

CONTINUE YOUR EDUCATION 
WITH PAY-AT RCA 

Graduate Electrical Engineers: RCA 
Victor-one of the world's foremost manu
facturers of radio and electronic products 
-offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad
vancement. H ere are only five of the many 
projects which offer unusual promise : 

• Development and design of radio re
ceivers ( including broadcast, short-wave 
and FM circuits, television, and phono
graph combinations). 

• Advanced d evelopment and design of 
AM and FM broadcast transmitte rs, R-F 
induction heating, mobile communications 
equipment, relay systems. 

• Design of component parts such as 
coils, loudspeakers, capacitors. 

• Development and design of new re ... 
cording and producing methods. 

• Design of receiving, power, cathode 
ray, gas and photo tubes. 
Write today to College Relations Divi
sion, R CA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 

RADIO CORPORATION OF AMERICA 
World leader in radio-first in television 
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ZIRCONIUM 

( Continued from Page 15) 

The zirconium production process 
began with what is called zirconium 
"sponge" produced by the Bureau of 
Mines at Albany, Oregon, is the re
sult of a six-step reduction process 
that begins with the zirconium-bear
ing sands from the ocean beaches. 
While relatively pure, zirconium 
sponge still contained impurities which 
had to be removed before the metal 
could be used successfully in the first 

submarine nuclear reactor. 

The sponge was loaded into a big 

tank which also held a container of 

zirconium tetra-iodide-a combination 

of zirconium and iodine. The "head" 

or top cover of the tank from which 

was suspended a series of four-foot

long hairpin-shaped zirconium wire 

filaments then was put in place. After 

the tank had -been heated in a salt 

bath and evacuated, electric current 

was passed through the zirconium 
wire. This started a chemical reaction. 

The brick-red substance known as 
zirconium tetra-iodide vaporized and 
deposited pure zirconium on the hot 
wire filaments. The freed iodine then 
migrated back to the remaining sponge 
material and the cycle began once 
again until a considerable thickness 
of zirconium was deposited on the 
wire "hairpin." When the hairpin was 
finally removed, it was an irregular, 
hexagonal bar of super-pure zircon
ium that shines like silver. 

These four-foot-long "crystal bars" 
were rolled, then chopped into small 
pieces ancl melted down into ingots. 
The ingots themselves eventually were 
forged and rolled. 

Today, the value and safety of zir

conium are proven and the complicat

ed processes for making it are well 

enough known that it no longer is 

necessary to produce it in laboratories 

and pilot plants. It no longer need 

be carried to the "crystal bar" stage. 

Thanks to the ingenuity and hard 
work of many scientists and engineers, 
ways for using the cheaper zirconium 
sponge have been discovered. Future 
reactors will be built from zirconium 
sponge, so operation of the crystal bar 
plant is no longer necessary. 

The AEC recently announced that 
it had given a five-year order for zir
conium sponge to one private corpora
tion at a unit price of less than $15 

per pound. Although the quantity of -

zirconium to be produced is small 

when compared to the tonnage of iron 

and aluminum made, the fact that re

actor-grade zirconium now is to be 

produced in industrial plants instead 

of laboratories is definite evidence that 

it has passed the long-known by little

used stage and is now a readily recog

niz~d member of the great family of 

metals available to American industry. 

Cuts and materfol for this article

Courtesy Westinghouse College Edi

torial Service. 

DEMINERALIZERS 

''Productioneered" for new grinding flexibility 
and high output 

The many exclusive features 
of the new, ultra-modern 
Brown & Sharpe Universal 
Grinding Machines provide 
exceptional grinding flexi
bility, rigidity, and accuracy. 
Instant combining of oper
a ting functions into auto
matic cycles extends the use-

fulness of this equipment 
beyond the toolroom and 
job shop to many produc
tion applications. Four sizes: 
No. 1 (illustrated),andNos. 
2, 3 and 4. 

Write for detailed Bulle
tins. Brown & Sharpe Mfg. 
Co.,Providence 1,R.I., U.S.A. 

Browvn & Sharpe~ 
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Provide 
High-test, Mineral-free 

WATER 
Per Thousand Gallons 

Barnstead D emineralizer s increase 
production, reduce rej ects, and insure 
better product control. Barnstead De
mineralizers produce high
test, mineral-free water for as 
little as 5c per 1000 gallons, 
with a minimum of supervi
sion and maintenance. 

Write Today 
for Literature 

45 Lanesville Terrace 
Forest Hills 

Boston 31, Mass. 
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A GROWING FIELD-

1 ns trumentati on 
Modern manufacturing trends at Du Pont bring 

ever-increasing opportunities for technical men 

Do you think of instrumentation as 
applying only to work in electricity 
and electronics? 

Or would you also include prob
lems in chemical processing, mate
rials of construction and materials 
handling, as well as application of 
equipment - both mechanical and 
hydraulic-for measurement and 
control systems? 

At Du Pont, instrumentation is 
applied to widely diverse areas of 
manufacturing operations. It calls for 
many different technical back
grounds. In a typical instrument 
group there may be men whose formal 
training has been in mechanical, 
chemical, electrical or metallurgical 
engineering, or in physics, etc. 

Fred R. Struder, B. M etal W ., Rensselaer P .I. 
'50, examines a pressure strain recorder with 
A llen R . Furbeck, E.E., Princeton '39. 

APRIL, 1953 

Instrumentation is becoming more 
and more important in the chemical 
industry. In fact, many of today's 
processes and products would not be 
possible without modern measure
ment and control systems. The trend 
toward continuous processes means 
challenging and constantly increas
ing opportunities for instrumenta
tion men. 

DuPont's instrument program in
cludesresearch, development, design, 
and supervising installation of proc
ess control equipment. Some of the 
work is done in the central Engineer
ing Department at Wilmington. 
However, most of the major plants 
across the country now have their 
own organized instrument groups. 

Richard G. Jackson, B.S. in Ch.E ., Columbia 
'42, and Gregory L. Laserson, Ph.D . in M.E., 
Columbia '49 , test an infrared gas analyzer. 

Paul D. Kohl (left), B.S. in M.E., Purdue '46, 
checks the assembly of an experimental control 
instrument. 

So you may visualize the scope and 
diversity of the work, here are ex
amples of instrumentation recently 
developed and.designed by Du Pont 
technical men: 

1. A device to measure flow of approxi
mately 30,000 lbs. per hour of gas at 
more than 10,000 p.s.i. To give 1.2 % 
accuracy and be responsive to flow
changes of five cycles per second. 

2. A device to monitor continuously 
1200 similar temperatures. Equipment 
to record temperature and sound alarm 
ata deviation ofl °C. from desired point. 

3. An automatic control system to main
tain a predetermined pressure-tempera
ture relation in a large-batch autoclave 
during spontaneous reaction between 
two chemicals. 

Thus it can be seen that Du Pont 
instrumentation is limited to no single 
avenue of engineering. Men with an 
aptitude for the work get experience 
in many phases of the Company's 
technical activities-and an excellent 
background for positions in manage
ment and administration. 

ASK FOR "Chemical Engineers at 
Du Pont." New illustrated booklet de
scribes initial assignments, training and 
paths of promotion. Just send post card 
to E. I. du Pont de Nemours & Co. 
(Inc.), 2521 Nemours Building, Wil
mington, Delaware. 

BETTER THINGS FOR BETTER LIVING 
••• THROUGH CHEMISTRY 

Watch "Cavalcade of America," on Television 
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Drive Carefully-Drive Refreshed 
2l!!: 

IOTtllD UNDft AUTHOtlTY OP 1'Hl COCA-COlA COMPANY IY 

Coca-Cola Bottling Company 
Columbia, Missouri 

WE ARE IN THE UNION 

for YO UR convenience 

All Your School Supplies 
Plus Such Extra Features As 

Post Office Pocket Books 
Check Cashing 5 % Rebates 

University Book Store 

--PUBLICATION PRINTERS--
200 SOUTH SEVENTH STREET 

Columbia's Union Label Shop Phone 9741 

COLUMNS 
( Continued from Page 19) 

The annual Bar-Be-Que (that's 
French for Beer Bust) was a great 
success again this year. One of the 
boys got seasick and fell in water up 
to his neck. I understand that Jim 
Murch filled Ed Stewart's small half 
gallon container too full of B-B too 
many times. How about that Ed? 

Congratulations are due Rex Whit
ton, Jr. It seems that Rex's time be
tween classes has been well spent as 
we see his cute little gal, Doris Butler, 
is sporting a beautiful new diamond. 

Guess I better be running along now 
as my two and one half year old son 
wants me to locate the drain in the 
Missoud River so he can pull the 
plug out. 

STEIN CLUB 
WHERE ALL ENGINEERING STUDENTS GATHER 
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KEY TO POWER ••• 

It's just a simple switch. Yet it is the key that 
will unlock the energy generated by America's 
20-billion dollar electric power industry. 

Whether it's to light a room or a city ••• to 
start a kitchen mixer or a rock crusher ... to heat 
milk for the baby or melt steel in an electric 
furnace ... switches make you master of unseen 
electrical energy. 

KEY TO PROGRESS • •• 

Because myriads of scientists, physicists, engi
neers and designers have developed equipment to 
generate and utilize electric power, American 
workers produce more, earn more and enjoy a 
higher standard of living than those of any nation 
in the world. 

Important, too, is the interchange and dis
tribution of the ideas which have made this 
progress possible •.. the job of America's all
seeing, all-hearing and reporting Inter-Commu
nications System. 

THE AMERICAN INTER-COM SYSTEM ••• 

Complete communication is the function, the 
unique contribution of the American business 
press ... a great group of specially edited maga
zines devoted to the specialized work areas of 
men who want to manage better, design better, 
manufacture better, research better, sell better, 
buy better. 

COMMUNICAnON IS OUR BUSINESS ••• 

The McGraw-Hill business publications are a 
part of this American Inter-Communications 
System. 

As publishers, we know the consuming insist
ence of editors on analyzing, interpreting and 
reporting worthwhile ideas. 

We know that businessmen, in order to keep 
abreast of their jobs, subscribe to-pay for
McGraw-Hill magazines that are edited for their 
specific business interests . . . for .the editorial 
pages tell "how" and the advertising pages tell 
"with what." 

McGRAW-HILL PUBLISHING COMPANY, INC. 
• 330 WEST 42nd STREET, NEW YORK 36, N. Y. 

ff E A D Q U A R T E R S F O R BUSINESS INFORMATION 
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MIZZOU MEMOS 

( Continued from Page 30) 

1946 
Charles L. Pratt, CE, 5931 Suson 

Pl., St. Louis 9, Mo. 

1948 
Clarence C. Glover, EE1, 501 Yale 

Ave., Apt. lA, Bolt 29, Md. 
J. R. Tudor, EE, 407 Donnelly, Co

lumbia, Mo. 
Andrew P. Mosier, ME, Rapid City 

AFB, S.D. 

1949 
Harvey C. White, ME, 904 S. Mul

berry, Maryville, Mo. 
Robert A. Williams, CE, General 

Delivery, N. Richland, Wis. 
T. E. Witt, Jr., ME, 15305 Parls

grove, Detroit, Mich. 
Vernon Thiemann, ME, 5728 Cates, 

St. Louis, Mo. 

1950 
John R. Burns, ChE., 5828 Julian, 

St. Louis, Mo. 
Robert E. Polite, ME, 2730 Osceola, 

St. Louis, Mo. 

Toke •up reel with 
preuu,e reservoir 
for moinloining oil 

:~~:~.,::~~, st~~~:; •1 
a nd moto, 

J.C. Lerret, CE, 1204 S. Newstead, 
St. Louis, Mo. 

T. W. Speller, CE,, 4028 Pleasant 
St., St. Louis, Mo. 

J. Emerson Finney, CE, 409 Ar
gonne, Jefferson City, Mo. 

1951 
David A. Faust, CE, 208 S. Glen

wood, Columbia, Mo. 

Richard R. Ryan, ME, 5210A Lil
lian St. Louis, Mo. 

S. A. Minnick, EE, Box 526 3337th 
Tog Sqd., Scott AFB, Ill. 

Claude H. Wehmeyer, EE, 4930 
Rosewood Dr., Mission, Kan. 

1952 
Courtney Diddle, ChE, 4063 War

wick, Kansas City, Mo. 
Bill Otis, ME,- 4817 Yynoale Ave. 

So., Minneapolis, Minn. 
Harold S. Tyler, ME, 521 Dewey, 

Bartlesville, Okla. 
Robert F. Buck, ME, Lincoln Trail, 

Rt. #5, E. St. Louis, Ill. 
W. C. Wheeler, EiE, 7208 Burrwood 

Dr., St. Louis, Mo. 

~ • Connection to 220/ 440 
volt power supply 

BULLARNEY 

( Continued from Page 28) 

Doclor: "I want to make a change 
in the death certificate of Mr. Mc
Whorterfield." 

City Clerk: "Anything wrong?" 
'Doctor: "I signed my name in the 

space marked caused .of death." 

"' The scene was a saloon in the far 
west and around the table was gather
ed as tough a gang as could be found 
in the whole of Nevada. The game 
was fast and furious; the stakes were 
high. 

Suddenly the dealer flung his cards 
on the table, and threateningly pulled 
out his six gun. 

"Boys, this hyar game ain't a 
straight one! Slippery Sam ain't play
in' the hand I dealt him!" 

"' "Mandy, why do you call your 
child Opium?" 

"Cause he's the pr.ouduct of a wild 
poppy." 

OKONITE CABLE • PHOTOGRAPHERS 
25HP 3. 

phas. 60 cycle 220/ 440 
volt submersible salvage 
pump and motor • 

... 
Flooded compartment being dewotered by o submer

sible salvage pump Its electric motor operates within a sealed oil 
both maintained under pressure through a tube incorporated in the 
mulh-conducto, neop,er,e-sheothed Okonite electric coble which 
suoplies power to the motor, 

SerifJ11sly crippled /Jy tlh t1erit1I f(Jf/)edfJ during 
World War II, the cruiser USS Honolulu struggled home 12,000 
miles under her own power. 

This historic trip was made possible by the vessel's salvage 
pumps which were served by unusual "double-duty" Okonite 
cables. These specially made cables not only supplied power to 
the electric motors in the pumps, but also maintained a con
stant oil supply to the pumps through a tube in the same cable. 
Despite many weeks of submersion in oily sea water, .the 
Okonite cables retained their original properties. 

38 

• • • Tough jobs are the true test of electri-
cal cable ... and installations on such 
jobs usually turn out to be Okonite. 

0 N I T E :ft insulated wires and cables 
8782 

Milton Reim & Henn Liiv 

Givif1:g you complete 

photo coverage of 

Engineering Week and 

other events. 

"Photos for all occasions." 
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r-------------- --- -, 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I , __________________ j 

PLANNING THE RIGHT _ANSWERS 

One significant solution lies in the 
extensive use of airborne automatic 
equipment, including electronic digital 
computers, to augment or replace the 
human element in aircraft control. 

AT HUGHES Research and Develop
ment Laboratories each problem is at
tacked basically, beginning with systems 
planning and analysis. This consists of an 
exhaustive examination of the require
ments of a problem, together with an 
evaluation of the best means for satisfying 
these requirements. The objective is to de
sign the simplest possible mechanization 

r------------------, 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I t L------------------~ 

consistent with a superior performance. 
These techniques, employing many 

special talents, are responsible at Hughes 
for the successful design, development 
and production of complexly interacting 
automatic systems for all phases of elec
tronic control of interceptor navigation, 
flight control, and fire control. Similar 
accomplishments may be pointed to in 
the guided missile field. 

Methods of systems planning and anal
ysis responsible for achievements in the 
military area are also being applied at 
Hughes to adapt electronic digital com
puter techniques for business data proc
essing and industrial controls. 

r------------------, 
I I 

Address: : HUGHES : 
SCIENTIFIC AND 

ENGINEERING S'L'AFF 

: Research : 
: and Development : 
1 Laboratories 1 
I I 
L------------------• 

APRIL, 1953 

The complexity of modern 
air defense- extreme aircraft 
speeds, highly complex weapons, 
new combat strategies, the advanced 
state of today's technology-poses 
serious problems for the 
scientist and engineer. 

Dr.E.C.Nelson (left), Head of Computer 
Systems Department, and]. H. Irving, 
Head of Systems Planning and Analysis 
Department, discuss a problem in the 
systems planning and analysis stage. 

PHYSICISTS 
AND 
ENGINEERS 

Hughes activities in the computer field are 
creating some new positions in the Systems 
Planning and Analysis Department. Expe
rience in the design and application of 
electronic digital computers is desirable, but 
not essential. Analytically inclined physi
cists and engineers with a background in 
systems work are invited to apply. 

CULVER CITY, 

LOS ANGELES COUNTY, 

CALIFORNIA 
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ST. PA T'S WEEK has gone by
which is mainly noticeable in the ab
sence ,of beards on the campus. How
ever, memories linger on, and some 
incidents deserve some d.igging up and 
raking over.-The only real egg laid 
during the Big Week was the Ham
burg Show, a result of both unsatis
factory preparations and thoughtless 
audience participation. However, the 
audience part was almost made up by 
the spirit of the many, who finally 
helped the cleanup-crew. Action on the 
incident can be only one-waiting on 
a few guys to grow up. -A pleasant 
note was the large attendance at the 
Serenade, as well as the student co
operation in carrying through nation
al society meetings. 

QUEENS TO BE KIDNAPED 
from St. Pat's Ball in coming years 
will have something to think over, 
before permitting themselves to be 
kidnaped. Not implying anything 
about the possibility of queen final
ists aiding the kidnapers this year, or 
in previous years, the executive coun
cil of Engine Club decided to dis-

40 

qualify as of next year every queen 
candidate cooperating with this so
called "prank". Prank or no prank, 
but an incident of this caliber can 
cause serious trouble, as in 1932, when 
a kidnaping resulted in nineteen dis
missals and two seriously wounded 
students. 01' SHAMROCK welcomes 
the action by executive council, and 
feels that this is the most logical way 
to handle the problem. However, a 
quesHon of such importance should 
be brought before the Engine Club 
for discussion. . Such as . defining the 
way of proving cooperation between 
kidnapers and the queens. 

HONOR CODES are usually 
sneered at in most schools, however 
publicized and enforced they may be. 
Those engineers having classes out
side of Engine School, especially in 
the Business School, have in all prob
ability been subjected to all sorts of 
annoying treatments to avoid cheat
ing on exams. It's not unusual there 
to sit in alternate seats, which are 
rigidly fastened to each other, and to 
have different, multicolored exam 

question and answer sheets for these 
alternate seats; even then one finds 
a couple of hired-hand graders sus
piciously peeking over one's shoulder. 
But not so in goo! 01' Engine School! 
Here the instructor often leaves his 
class during a test; students are free 
to go for a smoke during exams. As 
to the results-cheating is something 
very uncommon to engineers, while 
cribbing scandals often make head
lines in some other schools. Seems we 
ought to feel thankful for the faith of 
those who teach us. . .. 

JOB SITUATION in Columbia is 

well known to everybody: laws of sup

ply and demand have caused student 

wages to drop to somewhere around 

fifty cents per hour for almost any 

tpye of work. In some college towns 

it helps to have an engineering stu

dent employment office-here we 

don't even have any industry of ap

preciable size within easy driving dis

tance. But here's one idea to be 

thought over: why not try to take 

in contracts from out-of-town firms 

on some phase of engineering work, 

such as drafting, materials testing, 

and special problems. Surely there are 

companies interested in such a service, 

and we know very well, that the stu

dents are interested! 

~ (' J 

AGE, 1f~7 EARS 

ERIN GO BRAUCH 
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PHOTOGRAPHY AT WORK 
No. 1 in a series: 

· . . . lo speed production, cul costs, here's how 
the Douglas Aircraft Co. uses Photography throughout its plants 

TIKE thousands of other manufacturers and businesses 
L - large and small- Douglas knows the camera is a 
sho1t cut to greater production at lower cost. 

So, from the time a new employee is welcomed to a 
plant by motion pictures, until a finished plane is on the 
ramp ready for delivery, photography is hard at work
training workers, testing metals, checking stresses, repro
ducing drawings, making records, and speeding work 
in the business offices. 

There are countless ways photography saves time and 

cuts costs. Any business profits when photography gets 
to work. 

There are so many ways photography aids engineering 
and so many new applications being found, that many 
well-qualified graduates in the physical sciences and in 
engineering have been led to find positions with the 
Eastman Kodak Company. 

If you are interested, write to Business and Technical 
Personnel Department, Eastman Kodak Company, 
Rochester 4, ,New York. 

FUNCTIONAL PHOTOGRAPHY 
•• • serves industrial, commercial and scientific progress 



MY QUESTION TO THE G-E STUDENT INFORMATIO N PANEL: 

rr What opportunities are available 

in General Electric for a career in 

manufacturing?'' 

• EARLE E. WARNER, U . of Illinois, 1952 

The answer to this question, presented at a student information 

meeting held in July, 1952 between G-E personnel and rep resentative 

college students, is printed below. If you have a question you would 
like answered, or seek further information about General Electric, 

mail your request to College Editor, Dept. 123-2, General Electric Co., 

Schenectady, N. Y. 

G. C. HOUSTON, Manufac
turing Services Division . . . In 
General Electric manufacturing 
operations involve supervising 
and administering the activities 
of more than 100,000 men and 
women in more than 100 plants. 
This includes the operation of 
approximately 7 5 distinct prod
uct businesses, producing some 
200,000 different products rang

ing from heavy industrial equipment to precision instruments 
and consumers' goods. 

The cost of manufacturing our products represents 70 % of 
the total expenditure for all operations including research, 
engineering, marketing and other administrative functions . 

\Vith these activities and expenditures in the field of manu
facturing one can readily visualize the breadth of opportunirv 
in the area of manufacturing. This wide scope of manufacturing 
activities and the importance of their integration into an effec
tive organization provide opportunity for challenging and 
rewarding careers in such areas as follows: 

Manufacturing Supervision: The most important part of any 
manufacturing organization is men- those who apply their 
varied skills and talents to perform the many tasks involved 
in the manufacturing process. To direct the activities of these 
men, to inspire performance, co-operation and teamwork, to 
provide fair and equitable treatment, to see that work is done 
in required quantity-on time--and at the lowest possible cost, 
is the responsibility of Manufacturing Supervision. It offers a 
challenging and satisfying career for individual growth and 
development. 

Manufacturing Engineering: This is the creative portion of 

modern manufacturing. It involves interpretation of initial 

product designs into good manufacturing practices through 

planning the methods by which a product will be manufactured, 

specifying and designing machine tools and equipment, and 
planning and developing new processes. It is vitally concerned 

with such subjects as plant layout, materials handling, operation 

planning, and quality control. It requires a thorough knowledge 

and broad understanding of how these subjects influence the 

manufacture of a product. 

Purchasing: General Electric is one of the most diversified 
purchasers in the country today, buying material from every 

industry . Much of this purchasing involves technical problems, 

and requires a knowledge of sources of supply, market trends, 

and new products. Many items purchased are components or 

finished products of other technical industries. Constant contact 
with price, as well as evaluation of current and long-range raw 

material supply situations, is another phase of this activity. It 

is becoming more and more important as a career opportunity 

for young men. 

In addition to the above described areas of opportunity in 

manufacturing, such manufacturing services as wage-rate de

termination, production control, inventory management, produc

tion planning and development, and materials handling offer 
opportunity for highly trained specialization and for competent 

management supervision. 

These areas of manufacturing, together with many others, 

offer the college graduate of today a wealth of opportunity 

for a challenging and rewarding career. 

<:f'= ea4i /d ~ cm/«kce vn,_-

G ENE RA L. ELECTRIC 
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Only STEEL can do so many jobs so well 

OPPORTUNITIES 
WITH U. S. STEEL 

If you're thinking about what 
you're going to do after gradua
tion ... if you're interested in a 
challenging, rewarding position 
with a progressive company ... 
then it will pay you to look into 
the opportunities with United 
States Steel. Your placement di
rector can give you more details, 
or we'll be glad to send you the 
informative booklet, "Paths of 
Opportunity." United States Steel 
Corporation, 525 William Penn 
Place, Pittsburgh 30, Pa. 

Stainless steel walls mark the handsome 
skyscrapers of Pittsburgh's Gateway Cen
ter. Panels are made of corrosion-resistant 
Stainless Steel, backed up with lightweight 
concrete reinforced with welded wire fabric. 
These are attached to the building frame 
quickly and easily. Multi-story building 
walls go up with astonishing speed-in this 
project, at better than a floor-a-day rate. 
And because these wall panels weigh less, 
the weight of supporting structural mem
bers is also reduced, resulting in lower 
building costs. 

This trade • mark is your guide to quality steel 

They work high to dig deep. Steel derricks 
like this symbolize one of America's most 
vital defense treasures ... oil. To help bring 
up the "black gold" from its ancient, miles
deep resting places, U. S. Steel makes drill
ing rigs, steel drill pipe, casing and tubing, 
cement, pumps, wire lines, and tough alloy 
steels for the drilling bits that can bite 
through the hardest rock. 

Phoio-Siaudurd Oil Co. (N. J.) 

Taking no chances is a good 
rule to follow on modern 
highways. Drive carefully
the life you save may be your 
own. This U·S·S American 
Multisafty Cable Guard 
saves many lives, too. Over 
140 proving ground impact 
tests, using cars of all types, 
have demonstrated that this 
type of highway guard pro
vides greater protection at 
high speeds. 

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

GUNNISON HOMES, INC. • UNION SUPPLY COMPANY • UNITED STATES STEEL EXPORT COMPANY • UNIVERSAL ATLAS CEMENT COMPANY 3-1092 



A MESSAGE TO 
COLLEGE ENGINEERING 

STUDENTS 

from J a m es H. J ewell, Vice-President 
in Charge of Sales, 

W estinghouse Electric Corporation 

To the young engineer with an eye on sales 

Let's agree that engineering is not always to be bounded 
by the quiet of the research laboratory or the roar of 
production machinery. Some of us like to meet people, 
to talk with them, to sell them on our ideas. That's why 
many young college men, like you, are choosing careers 
in sales engineering. 

The sales engineer is a key man at Westinghouse-an 
important man in our future. Our products are essential 
to the defense and development of our country, and 
applying them to the needs of industry and the military 
requires men who are technically trained. 

Westinghouse is a diversified company. Our products 
cover a wide range, including equipment for generation 

YOU CAN BE SURE ... IF ITS 

"\¾stinghouse 
MAY, 1953 

and utilization of electrical energy, aviation gas turbines, 
plastics and atomic power. Westinghouse is a growing 
company. Our expansion program has greatly increased 
our productive capacity to meet the growing needs of our 
nation. And here at Westinghouse, you are given every 
opportunity for personal development. Well-planned 
orientation and training, and programs for continued 
education and management development are i11tegral 
parts of the Westinghouse plan. Yes, if your eye is on 
a sales career, you'll find the kind of opportunity you 
want at Westinghouse. a.10= 

For information on career opportunities at 
Westinghouse, consult Placement Officer 
of your University, or send for our 34-page 
book ... Finding Your Place in Industry. 

Write: 
Mr. R. H. Thach 
District Educational Co-ordinator 
Westinghouse Electric Corporation 
411 North Seventh Street 
St. Louis 1, M:issouri 

1 
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One day of feeling better 

doesn't mean you're cured 

EVER HAVE FLU, feel better, and go out too 
soon-only to have a relapse worse than the 

first attack? 

For years the world has been sick. "Something
for-nothing,"Welfare State, Socialism, "more-pay
for-less-work"-the disease has different names at 
different times and places, but it's the same trouble 
-loss of energy, ambition, faith-in-yourself. 

Now much of the world and especially this 
part of it is feeling better; we think we'll live
as this is written it looks as though more housing, 

Warner & Swasey is always 
interested in talking future 
opportunities to young men 
of ability and character. 

Write Charles Ufford. 

lower prices, lower taxes, and most important of 
all, less war, are in prospect. BUT-

Don't let's take it too easy too soon. The fever 
of inflation and debt have wasted the nation's 
strength and substance which have to be built 
back. If we continue our tried and true American 
medicine of hard work, and add the convalescent 
tonic of thrift, we'll really recover. But as any 
doctor knows, this first surge of "feeling better" 
is the dangerous stage: 

A relapse could kill us. 

YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS WITH WARNER & SWASEY MACHINE TOOLS. TEXTILE MACHINERY, CONSTRUCTION MACHINERY 

THE MISSOURI SHAMROCK 



THE SEA IS AN INEXHAUSTIBLE 
SOURCE OF AN IMPORTANT METAL 

Each cubic mile of sea water contains six :million tons 

of MAGNESIUM, the lightweight metal of many uses 

Today, when this nation is confronted with a crisis in our 

supply of many raw materials, it is of immense significance 

that the sea around us contains an almost unlimited supply 

of Magnesium. For Magnesium is light, strong, practical 

and versatile-the answer to many manufacturers' needs. 

Dow began research on the extraction of Magnesium from 

brine over forty years ago. In 1941, at Dow's Freeport, 

Texas Plant, the first commercial extraction from sea water 

was begun. Dow pioneered in the production and develop

ment of Magnesium and its alloys and remains the leading 

producer and fabricator today. 

Magnesium is only one of more than 600 chemicals 

produced by Dow. From Dow's many rapidly expanding 

plants throughout the nation flows an increasing abundance 

of chemicals and chemical products. Besides Magnesium, 

these include Industrial, Agricultural, and Fine Chemicals 

as well as Plastics. 

Dow's Booklet, " Opportunities with The Dow 
Chemical Company," especially written for 
those about to enter the chemical profession, is 
available free, upon request. Write to THE 
DOW CHEMICAL COMP ANY, Technical 
Employment, Midland, Michigan. 

you can depend on DOW CHEMICALS 

MAY, 1953 3 
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HITCH YOUR CAREER 
TO A PLACE WITH NEW METHODS 

Under that white-hot strip of steel is an 
X-ray tube. Close above the steel is a spe
cially-designed electronic measuring device. 

I 

As ' the steel strip speeds by at half a mile 
a minuti,-> ~ ray beamed up through the 
s~eet is automatically measured. The 
·results on a dial before the eyes of the 
"roller" give him a continuously accurate 
check on the thickness of the flat-rolled 
steel down to thousandths of an inch. 

Thus, Republic employs modern science 
to make possible better thickness control 
of steel sheets and strip. 

Perhaps, if you've never worked for a steel 

manufacturer, or sold a basic material, the 

import of an X-ray measurement may not 

raise you to high emotion. But customers 

know it saves them money because it avoids 

a lot of reject material. , They have more 

confidence in X-ray-measl!red steel. They 

tend to favor the Republic man. 

When you become part of an organiza

tion, you'll want your company backing 

you up with new ideas-not just standing 

behind you. 

R·EPUBLIC STEEL 
GENERAL OFFICES ••• CLEVELAND 1, OHIO 

THE MISSOURI SHAMROCK 
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This 
I 

1s our 
T his is the "radiant energy spectrum" - the horizon 
for the 1600 professional engineers engaged in re
search and development work at Sylvania's more than 
a dozen laboratories. 

The research and development under way at Sylvania's 
laboratories reaches, in some way, into virtually every 
phase of this spectrum. In the broad fields of lighting, 
radio, electronics, television, Sylvania engineers are 
constantly finding new challenges to stimulate their 
imagination, new opportunities to further their careers 
in a steadily growing company. 

Sylvania offers college graduates expanding opportuni
ties to build a truly successful and challenging pro• 
fessional career • 

. · . .. 

For infor,,;,ation on Sylvania's program for graduating 
engineers, see your Placement Office today - or you 
may write directly to Sylvania's Supervisor of Techni
cal Employment. 

HORIZON 

A Sylvania scientist uses ci micro-manipulator to adjust a transistor. 

FREE copies of the Radiant Energy Spectrum, illus
trated in greater detail and full color, are available 
by writing to Dept. "C". 

SYLVANIA 
Electric Products Inc. J/1" 1740 Broadway, N. Y. C. 

LIGHTING • RADIO • ELECTRONICS • TELEVISION 
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THIS NEW AUTOMOTIVE LABORATORY at 
Standard Oil's Whiting Research Laboratory 

is now in operation testing and developing new 
and improved gasolines and lubricants. 

They help design the future 
• In the laboratories of today, the world of 
tomorrow is taking shape-test by test, ex
periment by experiment. 

What man will be capable of in years to 
come, how he will work and play, how he 
will travel, all depend to a large extent on 
the fuels and lubricants that will power the 
machines of the future. 

More than a quarter of a century ago 
Standard Oil opened its first automotive 
laboratory, and from time to time has en
larged the facilities. 

Now Standard Oil has added still another 
unit. The new building located at Whit ing, 
Indiana, is devoted entirely to the testing 

and development of automotive fuels and 
lubricants. 

Full-scale testing is conducted in a room 
containing every needed facility for the 
measurement and control of operating con
ditions. The test engines include the prin
cipal types used today or anticipated for the 
future. Each of 16 engines, with its dynamo
meter, is mounted on a separate concrete 
foundation, isolated from other parts of the 
building to eliminate vibration. 

In the expansion of our laboratories, 
young technical men find evidence that the 
challenge of the future, with its stimulation 
and rewards, is being met at Standard Oil. 

Standard Oil Company 
910 South Michigan Avenue, Chicago 80, Illinois 
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• Earle R. Wall, Jr. was graduated from 
Virginia Polytechnic Institute in 1941 with a 
B. S. degree in Mechanical Engineering and 
after a five year tour of duty with the Army came 
to Allison to do pioneering work on turbo-jet . 
engines. 

Earle today has an important job as an engi
neer in the turbo-jet design group and he is 
working on afterburners for some of America's 
newest jet engines. Allison Division was the 
first aircraft engine manufacturer to produce 
turbo-jet afterburners. The afterburner is a 
thrust augmentation unit for jet engines to give 
the engine more thrust in take-off, climb and 
combat emergencies. An additional cone is 
added after the turbine where more fuel is in
jected into the exhaust gases of the engine and 
ignited to give a larger amount of thrust. 

Earle's job includes the thermodynamic and 

mechanical design of afterburners which must 
diffuse exhaust gases from the turbine at tem
peratures over 1650 degrees Fahrenheit, with 
a minimum loss of energy, and consume addi
tional fuel for thrust augmentation. After the 
correct design has been calculated and drawn, 
prototypes of the afterburner are tested by the 
Test Control group and Earle then analyzes 
results. One of the many problems is the en
durance life of the exhaust unit. He must make 
a choice of present metals or search for new 
metals to withstand the high temperatures and 
forces of the gases which pass through. 

Earle and many other Allison engineers have 
interesting, important jobs in the science of jet 
engines. They are making a direct contribution 
to national defense and adding to their own 
knowledge of a subject which offers lifetime 
careers for engineers. 

Allison is looking for young men with degrees in MECHANICAL ENGINEERING, ELECTRICAL ENGINEERING, 
AERONAUTICAL ENGINEERING and INDUSTRIAL ENGINEERING. There are also a number of openings 
for majors in Metallurgy, Electronics, Mathematics and Physic:s. Write now for further information: R. G. Green
wood, Engineering College Contact, Allison Division, General Motors Corporation, Indianapolis 6, Indiana. 

DIVISION GENERAL MOTORS CORPORATION • Indianapolis, Ind. 
Design, development and production-high power TURBINE ENGINES for modern aircraft ••• 
heavy duty TRANSMISSIONS for Ordnance and Commercial vehicles ..• DIESEL LOCOMOTIVE 
PARTS ••• PRECISION BEARINGS for aircraft, Diesel locomotives and special application. 
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YOUR IDEAS 
Will Keep Planes Like This On The American Team 

What makes great planes like North American rocket engines, rockets, electronics, atomic 
Aviation's F-86D and sister Sabre jets? The energy. If you'd enjoy the challenge of pioneer-
answer is new ideas ... young ideas. And just ing in these advanced fields, consider looking 
as the ideas of young engineers of a decade past to the future with North American when you 
helped perfect the plane you see above, so will complete your engineering training. In the 
the ideas of today's engineering students-your meantime, feel free to write for information 
ideas-perfect tomorrow's F-???. That's why concerning a career in the aircraft industry. 
North American Aviation always has challeng- Your student placement office will be glad to 
ing career opportunities for bright, young supply you with more detailed information. Or 
graduate engineers. if you prefer, write direct, including your name, 

Today, North American is developing proj- address, placement preference and personal 
ects of a new era - aircraft, guided missles, data. Please address your reply to: 

D.R. Zook, Employment Director, 5701 W. lmperial Highway, Los Angeles 

.ltTORTLI AJ-I.ERICAN A-VIAT.10.N. INC. 
Los Angeles, California • Columbus, Ohio 

NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 
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BEAUCOUP HORSES! 
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- Westinghouse 

This 83,000-horsepower motor-most 
powerful ever built-is one of two be
ing completed for driving the wind tun
nels of the U. S. Air Force's Arnold 
Engineering Development Center at 
Tullahoma, Tenn. The two large motors 
will be coupled with two 25,000-horse
power motors to form a 216,000-horse
power drive for the compressors for 
the supersonic and transonic wind tun
nel. The entire assembly will be the 
largest rotating machine ever built. 
Shown during completion of tests, the 
motor stands 21½ feet high and weighs 
225 tons. 
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Our 
Another year has slipped into the past, and as we go to press 

this month, we can look back and see that there are many to whom 
we owe a vote of thanks for helping to make this year's Shamrock 
the success that it was; a success financially, and even if we do 
say so ourselves, a success in being a good magazine. 

Financially, we have been extremely successful and the Sham
rock is out of debt for the first time in several years. 

However, now is not the time to sit back ·and rest on our "lau
rels". To those of you who will be returning next fall, let us remind 
you that we have only "commenced to begin" (pardon the corn) 
and the continued success of the Shamrock will depend on you. If 
you have the time to spare, see Dave Aldag and apply for a posi
tion on the Shamrock staff for next year. If you can't devote the 
time required for a staff position, you can still contribute to the 
success of the Shamrock by writing and submitting technical ar
ticles. The quality of a magazine can only be judged by the ma
terial that goes into it, and that material must come from you. So 
spend a little time, even during the summer vacation, writing ar
ticles and thus helping to make the Shamrock even more success
ful next year. 

Yes, we have had a good year only because of the cooperation 
and efforts of all concerned. We are especially grateful to all who 
have helped merely for the pleasure of helping, namely: our faculty 
advisors for their guidance, The Missouri Society of Professional En
gineers for their contribution of the first prize in the technical ar
ticle contest, the Tri Delt girls who generously offered their assist
ance on the secretarial staff, and many others too numerous to 
mention. To these people and to everyone who has in any way 
contributed to this year's Shamrock, we say-thanks a million. 

M.N.C. 
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MAGNETIC 
AMPLIFIERS 

A BRIEF DESCRIPTION AND PRINCIPLES OF 

OPERATION. MATERIAL AND ILLUSTRA

TIONS FROM NAVSHIPS 900,172, A PUBLI

CATION OF THE NAVY DEPARTMENT BU-, 
REAU OF SHIPS. 

Edited by M. CHIAROTTINO, E.E. '53 

Pr,obably one of the oldest elec
trical devices which is least known to 
student engineers is the magnetic am
plifier. However, the magnetic am
plifier is not new. The principles of 
the saturable core control were used in 
electrical machinery as early as 1885 
although they were not identified as 
such. 

Saturable core devices have been 
used, principally in heavy electrical 
machinery, in the United States since 
1900, but it is only in recent years 
that the magnetic amplifier has in
vaded the field of controls as a com
petitor to the electron tube. 

Many engineers are under the im
pression that the Germans invented 
the magnetic amplifier; actually it is 
an American invention which was 
given up as being too slow, cumber
some and inefficient to be taken seri
ously. During the last war, the Ger
mans took our comparatively crude 
device, improved the efficiency and 
response time, reduced weight and 
bulk, broadened its field of application 
and handed it back to us. 

ground approach systems. They also 
used it in servo and frequency con
trol systems for long range rockets, 
blind landing aids and to regulate the 
fuel flow in relation to atmospheric 
and ram pressure in some types of 
guided missiles. The device was also 
applied as cathode followers, replac
ing electron tube in computer cir
cuits, and the German army had start
ed to apply it to the V-2 rocket sta
bilizer and steering system. German 
civil interests were also quick to vis
ualize the advantages of this device. 
They had started to apply it to com
puting machines, electric brakes for 
trucks and locomotives, high voltage 
power lines ( controlling up to 50,000 
KV A) , a-c street car controls and 
other miscellaneous uses. 

The fact that the Germans intro
duced this device into fields which 
were previously dominated by the 
electron tube is considered by many 
to be of as great importance in its 

advancement as was the actual tech
nical development. 

But now, just what is this device 
which is gaining such popularity in 
the control field? Let us consider some 
of the fundamental principles of op
eration so that we may better realize 
its future possibilities. 

OPERATING PRINCIPLES 

A magnetic amplifier is simply an
other type of control valve. A valve in 
a water line can be considered an am
plifier if a small stream of water op
erates a larger valve in the main line. 

Electrically, the device can be com
pared somewhat to an electron tube 
in that the grid of the tube controls a 
relatively large amount of plate pow
er. In a magnetic amplifier, power 
is varied, like the water valve and the 
tube, by inserting the device in series 
with the load to be controlled. Con
trol is then accomplished by varying 
this impedence, which increases or de
creases the power to the load. The im
pedence to the flow of alternating cur
rent is effected by changing the degree 
of saturation in the core with a rela
tively small amount of direct current, 
or properly phased alternating current, 
through a separate winding on the 
same core. It is common knowledge 
that a coil of wire on an unsaturated 
iron core has a relatively high im
pedence to alternating current, but 
when the core becomes saturated, it 
acts effectively as an air core with 
practically no impedence in the coil 
except for the ohmic resistance of the 
copper wire. This principle of opera
tion is illustrated in Fig. 1. With the 
core completely within the coil, the 
impedence to the flow of current is 
high-permitting possibly only a frac
tion of a volt to appear across the 
load. Pulling the core out causes this 

It was mainly the improvement in 
processing magnetic material and the 
introduction of selium rectifiers that 
led to the wide use of the magnetic 
amplifiers by the Germans. 

The German navy used the device 
in its master gun stabilizers; their air 
force used it in automatic pilot and 

Power 
Increase 115 V. AC 

---~Supplyo------' 

Output 
Load 

1-114 V 

Fig. 1.-Basic Principle of Magnetic Amplifiers. 
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load voltage to rise progressively to 
practically 115 volts. In effect, this 
is the operating principle of the mag
netic amplifier. Since it took only a 
few watts of muscular energy to move 
the core within the coil, which may in 
turn control several horse-power, the 
device may be termed an amplifier. 
Moreover, since this is done magnetic
ally, the device is called a magnetic 
amplifier. 

Technically, it may be described as 
essentially a device which controls the 
a-c reactance of a coil by controlling 
the effective permeability of the mag
netic material upon which the coil 1s 
wound. 

Although the sketch in Fig. 1 is 
drawn primarily to illustrate the prin
ciples of operation, there are many ap
p'.ications still in use utilizing the 
mechanical system. In this sketch, 
the principle of control is the same; 
the action, however, does not c,om
pletely fulfill the description in the 
previous paragraph "controlling the 
effective permeability of the magnetic 
material" since iron in this instance is 
actually replaced by air. In modern 
applications the core is stationary and 
its impeding effect to a-c power is 
changed by varying the saturation of 
the iron core. This not only simplifies 
the installation but permits a much 
higher speed of response and consid
erably widens the range of applica
tions. 

Fig. 2 is the basic circuit of the 
saturable control. The secondary or 
load winding impedence is controlled 

Input control 

Load 
,__-oACo---.r 

line 

SATURABLE REACTOR 
Fig. 2 

input 
(control) 

--111-----....M("' 
e,,;e...s 

Load 

MAGNETIC AMPLIFIER 
Fig. 3 

by the amount of current flowing in 
the primary or control winding. This, 
however, would be a relatively ineffi
cient amplifier because the control 
winding ampere turns must be equal 
to the load ampere turns plus sufficient 
ampere turns to saturate the core. 

To correct this difficulty, the cir
cuit shown in Fig. 3 is employed in 
which a selium or similar type recti
fier is inserted in series with the load. 
This results in undirectional load cur
rent which assists the control winding 
in saturating the core. Considerably 
less control power is now required, 
making the device highly competitive 
with other types of amplifiers. 

BASIC CIRCUITS 

AC 
oad. 

Although the circuit as shown in 
Fig. 3 has been developed into a high 
gain amplifier, it is still deficient in 
some respects, namely: 

1. The device as shown would act 
as a step-up transformer in reference 
to the load power and generate pow
er into the control winding. This would 
not only be undesirable but would al
so result in unnecessary power loss. 

2. Due to the single rectifier, only 
an inefficient pulsating d-c load pow
er would result. 

To overcome these deficiencies, the 
circuits shown in Figs. 4 and 5 are 
employed as a more practical design 

( Continued on Page 26) 

AC o----
Line 

Load 

Fig. 4 Fig. 5 
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MOUSE 
to 

MOOSE 
ANYONE WITH A LITTLE ENGINEERING IN
GENUITY CAN REDUCE THE COST AND 
HA VE MORE FUN WITH HIS RIFLE. STEP BY 
STEP PROCEDURE SHOWS HOW EASILY IT 
CAN BE DONE. 

By BEN JAEGER, M .E. '53 

An all-around rifleman will at some 
time .or other be interested in game 
ranging from mice, squirrel, and wood
chuck, to deer, bear, and moose. 
Please note; this list doesn't include 
fellow hunters. Game will be encount
ered under all types of cover con
ditions, open prairie to the brush 
thicket; ranges varying from several 
feet to several hundred yards. 

Hunting magazines earn their livli
hood with articles describing "The 
Rifle to Use for Antelope in Open 
Country", "Deer in the Jack-Pines", 
etc. When a new cartridge is placed 
on the market it is analyzed in regard 
to how effective it is under various 
cover and range conditions. 
· Continual bickering about 'which 

rifle' and 'which cartridge' would Jead 
one to believe that the complete hunt
er must own a stnall arsenal. This is 
far from correct. Ignoring the finan
cial outlay for such a collection, the 
multi-gun hunter is faced by a fun
damental fact: "You have to hit the 
game before you can cook it". Hitting 
game consistently depends upon how 
familiar the shooter is with his gun; 
its weight, recoil, sights, and bullet 
behavior. Picture Daniel Boone roam
ing the wilderness carrying six differ
ent guns .with a cartridge supply for 
each one. Rather he carried one gun 
that he knew how to use. The gun was 
a muzzle-loader and powder charge 
was varied to fit the game. Although 
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modem hunters are offered this aQ
vantage, using center-fire cartridges, 
it is rarely taken. Thirty dollars will 
buy a complete set of hand tools suf
ficient to reload a particular type of 
cartridge. 

Care should be taken in selecting a 
gun with ample range and striking 
power, using full charge cartridges, to 
meet ones needs. Reduced loads are 
used for lesser requirements. 

Any game on the North American 
Continent can be killed by the 30 cali
ber, Model 1906, Springfield cartridge. 
This has been the standard small-arms 
rifle cartridge of the U. S. Army dur
ing two world wars. Furthermore, 
members of the National Rifle Associ
ation have been able to buy surplus 
Springfield and Enfield rifles from 

the government in like new condition 
for five to ten dollars. Price and ex
treme dependability led the author to 
pick the 30 :06 cartridge and the En
field rifle. 

To become familiar with a gun one 
must shoot it. Factory cartridges cost 
nearly 20¢ apiece. These two points, 
from an economic standpoint, suggest 
hand loading. Using the apparatus pic
tured, factory loads can be duplicated 
for 6¢; woodchuck, fox, and wolf 
loads, using cast lead bullets, for 1 ¢ ; 
and squirrel, quail, and rabbit loads 
for 6¢. Note: 22 caliber, fong rifle, 
rimfire cartridges now cost around 
1.4¢ apiece. 

Carrying ,one gun and three types 
of cartridges allow one hunter to take 
on "Mouse to Moose". 

RELOADING EQUIPMENT, including 30:06 remodeled Enfield rifle mount
ing a six-power telescope. Note the six cartridges in center of picture. Left 
to right: Remington factory load, 220 grain 30:06 bullet, 17 .5c; Remington 
factory load, 150 grain bullet, 17.5c; Hand load, 170 grain bullet, le; Hand 
load 110 grain bullet, 0.6c; 22 caliber long rifle, 1.4c; 22 caliber C.B. cap, 0.Sc. 
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Step 1. CASTING BULLET: After casting, the rough 
bullet is forced through the sizing die lying to the right 
of the mold. To prevent hot cases from melting the 
bullet base during firing, gas check is pressed 'onto the 
bullet base. 

Step 3. CASE NECK-SIZING is done to maintain a 
tight bullet fit. Firing expands the neck, sizing re
turns it to standard dimensions. 

Step 5. WEIGHING THE POWDER CHARGE for tar
get shooting helps insure accuracy. Hunting loads are 
measured with a "charge cup" shown left of the scale 
pan. Notice the care taken to reverse the cases from 
one operation to the next. 

MAY, 1953 

Step 2. REMOVING OLD PRIMER: Centerfire car
tridges are ignited by a separate primer that can be 
replaced. Rimfire cartridges have primi~g compound 
folded into base and cannot be reloaded. 

Step 4. PRIMING THE CASE. A new primer is 
forced into place. 

Step 6. SEATING THE BULLET: With a new primer 
in place, the case sized, and a powder charge measured 
into the case, a bullet is forced into the neck to a se
lected depth. Fire again! 
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MIDGET CUPOLA 
FURNACE 

NEW DEVICE WILL PROVE A GREAT BOOM 

TO INDUSTRY AND TO THE MILITARY, AS 

WELL AS A WELCOME AID IN THE ENGIN

EERING LABORATORIES OF EDUCATIONAL 

INSTITUTIONS. 

O.P.I. News Release 

Engineers at the University of Mis
souri's School of Mines and Metal
lurgy at Rolla, Mo., have developed 
and perfected a midget type of cupola 
furnace small enough to carry in a 
trunk and yet capable of melting 
more than fifty pounds of brass or 
bronze an hour, according to Dean 
Curtis L. Wilson. 

Dean Wilson said that Dr. D. S. 
Eppelsheimer, professor of metallur
gical engineering, announced the suc
cessful operation of the "baby" cupo
la furnace in a paper presented re
cently before a meeting of the Found
ry Educational Foundation in Cleve
land. 

APPLICATIONS 

He said experiments conducted by 
Dr._ Eppelsheimer and his co-workers 
over a long period prove that the tiny 
cupola is practical for use in the recla
mation of non-ferr.ous metals on a 
small commercial scale, as well as for 
use in the engineering and experiment
al laboratory, and in military opera
tions. 

is operated at a small fraction of the 
cost of ,operating the industrial . type of 
furnace now used in many school lab
oratories, Dean Wilson said. 

It is in the small industry, how
ever, and in scores of commercial as 
well as military operations that the 
midget cupola furnace might prove 
of inestimable value, according to 
Dean Wilson and other engineers con-

suited about the new furnace. 
To the uninitiated it might be ex

plained that a cupola furnace is a 
type of blast furnace for melting of 
cast iron and non-ferrous metals for 
casting. Called a "cupola" furnace be
cause of its shape and appearance, the 
average commercial cupola is from 40 
to 50 inches in diameter, and about 
25 or 30 feet high. It is usually lined 
with fire-brick, and resembles a steel 
smoke-stack with various gadgets at
tached. 

OPERATION 

In operation, the cupola is filled with 
alternate layers of metallurgical coke 
and th<;! metal scrap to be melted. As 
the terrific heat is generated by the 
burning coke, the metal melts and col
lects in a fire-clay crucible at the bot
tom of the furnace. This molten met
al is drawn off through a spout with 
a special cut-off valve which drains 
the crucible. 

No one has ever before built a suc
cessfui small cupola furnace which 
could be utilized for operations of 
Jess than large-scale foundry type jobs. 

Dr. Eppelsheimer was assisted in de
velopment of the new furnace by Rob
ert Wolf, an instructor in foundry, 

( Continued on Page 36) 

In the laboratory, he said, the mid
get furnace is particularly valuable 
for use in demonstrating the basic 
principles involved in the operation ,of 
such type equipment. These demon
strations have been conducted in the 
laboratory at the School of Mines and 
Metallurgy, and the "baby" furnace 

The midget furnace, shown in front of its adult cowtterpart, is only 18 

inches high and has an internal diameter of 3 ½ inches. The regular furnace in 
the background is about 50 inches in diameter and stands 25 to 80 feet high. 

Left to right, watching its operation are: Dr. Daniel S. Eppelsheimer, Jack 
Wheeler, and Robert Wolf. 
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MIZZOU 
By DON MORGAN 

May is here and this will be the 
last issue of the Shamrock for this 
year. Graduation day is just around 
the corner and we want to remind you 
seniors to keep us informed of your 
whereabouts and activities so that we 
can pass the news on to your class
mates. 

Student members of the AIEiE
IRE had the pleasure of being ad
dressed by Mr. Glenn L. Dimmick at 
their April meeting. Mr. Dimmick, an 
alumnus of the University of Missouri, 
hailed from Macon, Missouri and 
graduated in 1928 with the degree of 
B.S. in Electrical Engineering. While 
an under-graduate he was a member 
of Tau Beta Pi honorary engineering 
fraternity, and shortly after gradua-

tion a member of Sigma Xi, honorary 

scientific society. Upon graduation he 

entered the employ of the General 

Electric Company as an engineer on 

talking motion picture equipment. In 

1930 he was transferred to the RC.A. 

Victor Plant in Camden, New Jersey, 

as a development engineer in the field 

of sound recording. During the fol

lowing eighteen years he was active 

in the development of sound record

ing methods, sound powered tele--
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MEMOS 
phones, recording galvanometers, di
chloric mirrors, etc. Mr. Dimmick has 
eighty-seven U. S. Patents to his cred
it. In 1948 he was made a Group 
Manager and in 1950 he became a 
Section Manager of an Advanced De
velopment Section working on tele
vision and other electronic equipment. 
He is a Fellow of the Society of Mo
tion Picture and Television Engin
eers. His many technical papers in the 
S.M.P.T.E. Journal won him the 
Progress Medal of the Society for the 
Year 1941. In 1949 Mr. Dimmick re
ceived the RC.A. Victor Award of 
Merit and in 1952 the Academy of 
Motion Picture Arts and Sciences pre
sented him with the Award of Merit 
for outstanding achievement. 

Members of the Engineers Club 
wish to express their gratitude to 
those alumni who made contributions 

to the Club during the past year. 
Some of the more recent graduates to 
make contributions and who are still 
remembered by us were: John Van 
Hoozer, Ch.E. '52; Tom Magee, '51; 
and Morris Sloan, C.E. '50 who wrote 
that he would be unable to attend the 
Fiftieth Anniversary Celebration be
cause of the fact that he was antici
pating the arrival of a young "engin
eer" sometime during that memorable 
week. 

Word has also reached us that Eric 
A. Farber, who graduated with a B.S., 
M.E. in 1945 and an M.S. in 1946, 
is expecting "number two" this sum
mer. Mr. Farber is a Professor of Me
chanical Engineering at the Univer
sity of Wisconsin and a consultant for 
the Argon Laboratories of the Atomic 
Energy Commission. 

( Continued on Page 32) 
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MINIMAL 
''SURFI'' 

SOAP FILM OFFERS SIMPLE SOLUTION TO 

PROBLEMS OF LEAST AREA AND BOUND

ARY CONDITIONS 

By BEN JAEGER M.E. '53 

Picture three houses, each at one of 
the vertices of a nearly equilateral 
triangle. These three houses all hap
pen to catch fire at the same time. 
Suppose one man had to put .out all 
three fires with a bucket that had a 
leak in it. The only s~>Urce of water 
is a well. Where might this well be 
positioned in relationship to the three 
houses so that the man could have the 
best chance of putting out all three 
fires? 

The three burning houses illustrate 
a _type of problem where one is in
terested in the least path relationship 
between three points. 

Light is known to travel through 
water and glass along a least time 
path. A first course in differential 
calculus enables one to find maximum 
and minimum points of certain given 

Fig. III 
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Fig. II 

functional relationships, while prob
lems involving least time, least path, 
least area, etc., require finding the 
specific relationship under given con
ditions that will give a minimum. 

Johann Bernoulli proposed several 
least time problems around 1700. It 
wasn't until 1750 that the French 
mathematician, La Grange, actually 
succeeded in devising a differential 
equation that was applicable to least 
path problems involving only two di
mensions. Around 1850 Plateau sug
gested a problem that has since been 
named after him, that ,of finding a 
surface of least area bound by a giv
en closed contour in space. 

Problems of this nature are covered 
in the calculus of variations typified 
by Quantum Mechanics and Relativ
ity, where the independent variable is 
a curve or a system of curves. As is 

Fig. I 

so often the case, a mathematician is 
interested in a strictly correct solu
tion of the problem while the engin
eer is vitally interested in a working 
so'.ution that is applicable to the phy
sical situation. If some experimental 
m~ans could be found to obtain a 
rather close approximation or to show 
that a physical solution actually ex
ists, much time and effort could be 
saved. 

Low surface tension liquids, such as 
a soap .solution, that will form a film 
when stretched between boundaries, 
are capable of furnishing a least area 
connection within these boundaries. To 
illustrate, suppose a small closed Io.op 
of thread was suspended in a rela
tively large, plane, rectangular wire 
frame; that the wire frame was dipped 
into a soap film solution. The result
ing film would include the slack 
thread loop. Now suppose that the 
film inside the thread loop was de
stroyed, the remaining film outside 
the thread Loop yet within the wire 
frame will distend the thread loop into 
a circle. Since the circle encloses the 
greatest area for a given boundary 
condition, the film remaining within 
the frame must be a least area. 

A film, in reaching a position of 
least area is also in a position of least 
potential energy for the containing 
boundaries. As the zero relative poten
tial energy of a liquid film is a sphere, 
this liquid stretched between boun
daries as a film has the ability to do 
work. In Figure I a film has been 
stretched across the square frame of 
wire and a length of light wire with 

(Continued on Page 32) 
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A NEW RELAY RECORD 

RELAYS-which are high-speed switches-are the 

nerve centers of the dial telephone system. In a split 

second, they set up a connection and then a're off 

to direct the next call. In a large city, more than 

1000 relays are used every time a number is dialed. 

Now a new wire spring relay-devised by the 

Bell Laboratories-is at work. With only 11 instead 

of 70 parts, it is twice as fast, uses less power, and 

costs less to make and maintain than its predecessor. 

Result: calls go through faster and switching is done 

with less equipment. 

Meri and women of the Bell System - in oper• 

ating, manufacturing and laboratory work-con

tinually seek new ways to improve telephone service. 

Qualified engineering graduates can find well-paid 

and interesting careers in the telephone business. 

Your placement officer can give you details about 

opportunities for employment in the Bell System. 

BELL TELEPHONE SYSTEM 
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"How Much Is That Doggie In The 
Window?" That is about all Ole Sam 
has heard the past few weeks. I have 
been wondering why someone doesn't 
buy that little mutt in the window. 
Park Ridgeway straightened me out on 
that; and it is a pretty good reason. 
Anyone desiring to know the reason 
just dial 6152 and ask for Park, he 
will be glad to tell you. 

"" 
Spring, Spring, Spring, where to 

H- is it? If this cold weather does 
not stop soon we will never get any 
outdoor recreation before the semester 
is over. Oh well, it is bound to clear 
up so we can get out to the Hink some
time this summer. 
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with SL/PST/CK SAM, B.S. '99 

Ole Sam thinks the fellows in build
ing design are not going anywhere 
for awhile. It seems they have a big 
project of designing a nice school 
house with in-door heads and all. Ole 
Sam found out why all the boys are in 
class working so hard on this project. 
It seems that Professor King said 
something about 5%, (not beer, eith
er) to be taken off of their grades for 
missing class. 

"" 
Ole Sam heard recently from an 

M.E. graduate of '51, Harold Gilli
ham. Harold went with Buick of Gen
eral Motors Corporation in Flint, 
Michigan. He was promoted to super
visor the first of this year. Congratu
lations Harold. 

Prof. Murphy certainly has some 
eager students in his sewage class this 
semester. Some of the students really 
go for that stuff. Ken Kolpmeier look
ed over three chairs and a table when 
Prof. mentioned something about look
ing at a map. Then Les Ripka has 
begun missing breakfast to get there 
an hour early. There must be more to 
this course than the name implies. 

Ole Sam was very puzzled the other 
day when he saw one lad coming out 
.of C.E. 82 class working his slide rule 
like mad. When asked what he was 
doing he stated he was computing the 
formulas to complete his mumbles fre
quency modulator, which is to decode 
lectures of his instructor. 

"" 
Goodbye! See you later, much later. 
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Things are dijf erent - up there! 
You would be amazed at the tricks nature plays in the stratosphere 

As aviation progress has carried man farther into the upper 
air, he has found that nature has many tricks up her sleeve 
in the stratosphere. Many things that worked well on the 
ground wouldn't do as well, or failed completely, in the 
space beyond the clouds. Things are truly different up there. 

CARBON BRUSHES ARE AN EXAMPLE-These brushes 
are the contact points that carry electricity between mov
ing and stationary parts of motors and generators. They're 
in electric razors, sewing machines, huge diesel locomotives 
- and in modern aircraft. 

THEY COULDN'T STAND ALTITUDE-Today's high-flying 
planes require literally hundreds of small electric motors 
and many carbon brushes. Here was one of nature's quirks, 
for brushes which worked well on the ground and at lower 
altitudes couldn't take the thin, dry air of the stratosphere. 
They'd spark and quickly disintegrate. And if the brushes 
failed, the motors also would fail. 

UCC FOUND THE ANSWER-The people of Union Carbide 
attacked this problem. Through research they developed 
special carbon brushes that worked uniformly well at all 
altitudes, ma~ing stratosphere flying a practical reality. 

OTHER AIDS TO FL YING-Better carbon brushes that keep 
motors and generators running, alloy metals that stand the 
terrific heat of jet engines, plastic insulation for high-alti
tude wiring, and oxygen that provides the breath of life in 
the upper air-these are but a few of the many UCC prod
ucts that are helping aviation reach new heights. 

STUDENTS and STUDENT ADVISERS: Learn more about the many 
fields in which Union Carbide offers career opportunities. Write for 
the fr ee illustrated booklet "Products and Processes" which de
scribes the various activities of UCC in the fields of ALLOYS, CAR• 
BONS, CHEMICALS, GASES, and PLASTICS. Ask for booklet C-2. 

UNION CARBIDE 
AN.D CARBON CORPORATION 
30 EAST 42ND STREET 00 NEW YORK 17, N. Y. 

----- UCC's Trade-marked Products of Alloys, Carbons, Chemicals, Gases, and Plastics include-----
NATIONAL Carbons • ACHESON Electrodes • EVEREADY Flashlights and Batteries • PREST0NE and TREK Anti-Freezes 

ELECTROMET Alloys and Metal s • HAYNES STELLITE Alloys • PREST-O-LITE Acetylene • PYR0FAX Gas 

DYNEL Textile Fibers • BAKELITE, KRENE, and VINYLITE Plastics • LINDE Oxygen • SYNTHETIC ORGANIC CHEMICALS 
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NEWSTUFF. • • 

By C. E. ERICKSON, E.E. 'S6 

THEY'RE OFF 

Yes. There they go. Three little 
molecules in a foot race. The proba
bility of your picking a winner isn't 
too important. But, the capacity for 
accuracy and the ability to determine 
atomic weights by this mass spectro
meter has far more gravity in the 
realm of nucleonics. It can separate 
atoms and molecules of gases accord
ing to their specific properties. Such 
ability is incorporated into the basic 
functions of the vacuum leak detector. 
This is a rare photograph of the mass 
spectrometer in action, sorting mole
cules of three masses. Such · scientific 
developments accelerate research and 
bring the mysteries of the atom closer 
to the grasp of man. 
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-Westinghouse 

· QUEEN OF BARGES 

The glamorous, luxury-equipped 
S. S. United States may be queen of 
the seas, but she has to bow to a low
ly barge on one score. 

The blunt-nosed "Blind Pass," out 
of the Gulf of Mexico, is fitted with 
science's latest answer to indoor tem
perature control-an all-electric heat 
pump. The ship's builder says she is 
the only ship afloat so equipped. 

The heat pump's only fuel is elec
tricity. The pump automatically ex
tracts heat from cold winter air for 
warming the barge. Summertime cool
ing is accomplished by reversing the 
process. 

With one mythical blue-ribbon to 

its credit, the Blind Pass is willing 
to rest on its laurels. At present, the 
ship's builders have no plans for chal
lenging the S. S. United States' speed 
record. 

-General Electric 

- Westinghouse 

TRANSFORMER FAILS 

SAFELY 

When a sealed dry-type transform
er was recently overloaded to the point 
of failure, it simply dropped its load. 
No fire- no explosion. Designed for 
insta'lation close to the load, they do 
not require fireproof vaults. They use 
only a small amount of volatile ma
terial, and operate in pressure-tight 
cases under a small pressure of dry 
nitrogen. 

The destructive tests were to find 
out just what would happen when 
such a transformer failed under the 
most adverse conditions. 

A standard core and coil assembly 
was placed in a tank equipped with 
thermocouples, thermometer, and a 
pressure gauge. A spark gap was lo
cated above the core and coils in the 
region where insulation decomposition 
gases would accumulate. The trans
former was sealed in its case under a 
one pound pressure of dry nitrogen. 

The transformer was excited at nor
mal voltage and a standard tempera
ture test begun. The unit carried 100, 
200, 300, 400, and 500 per cent of 
rated load for one hour each, with no 
cooling period between loads. The gap 

( Continued on Page 24 ) 
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Do you want to get ahead in engineering? 

Then-after you graduate-Join a com
pany that's expanding in fields where 
big engineering futures lie. 

At Boeing you'll find plenty of room 
to get ahead in such projects-with-a
future as a major guided missile program 
... research in supersonic flight and 
nuclear-powered aircraft ... America's 
first-announced jet transport ... and the 
revolutionary B-47 and B-52 jet bombers. 

You'll find Boeing a stable 36-year-old 
company, that has grown practically con
tinuously. For example, Boeing now 
employs 6000 engineers in contrast to 
3500 at the peak of World War II. And 
although Boeing is a large concern, it 
is so organized that each engineer is 

MAY, 1953 

an individual who stand~ out-and pro
gresses-in proportion to his ability. 

Boeing is constantly alert to new tech
niques and materials - and approaches 
them without limitation?. Extensive sub
contracting and major procurement 
programs - directed and controlled by 
engineers-give you a varied experience 
and broad contacts with a cross section 
of American industry. No industry, in 
fact, matches aviation in offering such 
a wide range of experience, or breadth 
of application - from pure research to 
production design, all going on at once. 

Boeing engineering activity is concen
trated at Seattle in the Pacific North
west, and Wichita in the Midwc\t. These 

communities offer fishing, hunting, golf, 
boating and other recreational facilities. 
Both are fresh, modern cities with fine 
residential and shopping districts, and 
schools of higher learning where you can 
study for advanced degrees. 

There are openings in ALL branches 
of engineering (mechanical, civil, elec
trical, aeronautical, and related fields), 
for DESIGN, DEVELOPMENT, PRODUCTION, 

RESEARCH and TOOLING. Also for servo
mechanism and electronics designers and 
analysts, and physicists and mathemati
cians with advanced degrees. 

For further information, 
consult your Placement Office, or write: 

JOHN C. SANDERS, Staff En1ineer-Person11I 
Boeinf Airplane Company, Seattle 14, Washin11on 

BDEINO 
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NEWSTUFF 
( Continued from Page 22) 

was flashed over every 50 seconds. 

After carrying 600 per cent load 
for ten minutes, the transformer drop
ped its load, as indicated by the load 
ammeter. There was no disturbance. 
Subsequent examination revealed that 
the failure resulted from the melting 
out of a part of the low voltage wind
ing ear the top of the coil. It is not 
certain whether a tum-to-turn fault 
occurred first, or whether the copper 
reached its melting point. 

The photograph shows the excellent 
condition of the high-voltage coil af
ter being heated to an average tem
perature of 640 degrees C. 

-Allis Chalmers 

ALL WEATHER-PROTECTED 

MOTOR 

A new outdoor weather-protected 
motor which carries protection much 
further than the splashproof design 
has been perfected for use in semi
outdoor and outdoor steam electric 
stations. 

The new motor is designed to keep 
wind-driven heavy moisture out of its 
windings. Its intake velocity has been 
reduced to less than 600 feet per min
ute, so heavy rain particles cannot be 
drawn into the motor. Air moves ver
tically upward through side intakes 
into a greatly expanded air space, 
further lowering its velocity. 

Ventilating air enters from the sides 
of the motors, around the circumfer
ence of the yoke, and makes a right 
angle turn at the top to go down into 
the ventilating fans at the ends of the 
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rotor. Ventilation of the rotor and 
stator cores is normal. 

Discharge air passes downward from 
the stator core into the discharge 
chamber of the motor yoke directly 
underneath the stator core. Air fr.om 
this ·chamber may pass out either end 
of the motor. During a very strong 
wind, the outside air can blow com
pletely through this chamber without 
getting into the inside of the motor. 
Air baffles directly under the c.ore iron 
protect the bottom of the core during 
conditions of extremely high winds 
with rain. 

The weather-protected motor is 
available in the full range of ratings 
required for major auxiliary drives, 
including boiler feed pumps. 

LIQUID-COOLED GENERATOR 

The first large generator with liquid
cooled conductors in the history of 
the electrical industry is now under 
construction. 

A new method of circulating a liq
uid through hollow corn;luctors will be 
used in the stator of a turbine-genera
tor set for the new Eastlake power 
plant of the Cleveland Electric Il
luminating Company. 

The unit, consisting of a tandem
compound turbine rated at 208,000 
kilowatts and a generator rated at 
260,000 kilovolt-amperes, will be one 
of the largest in the world. This gen
erator, alone, will be capable of sup
plying the household electrical needs 
of 600,000 people. 

This type of liquid cooling makes 
possible a significant increase in ca
pability of generators without increas
ing physical .dimensions of the units. 
The higher capability results from 
more efficient removal of heat pro
duced during the generation .of elec
tricity. 

The present method of cooling large 
generators is to circulate hydrogen gas 
through passages in the magnetic por
tions of the rotor and stator. This 
method is highly efficient on units up 
to approximately 230,000 kilovolt
amperes capability at 300 RPM. 

The liquid cooling method makes 

possible the design and manufacture. 
of generator armatures having much 
higher capability than present units. 

Other technical features of the 
Cleveland machine include direct cool
ing of the rotating field winding with 
hydrogen, a new and improved grain
oriented strip steel in the magnetic 
portion of the armature, and an im
proved typz of insulation. 

- General Electric 

PUSH-BU1TTON-TELEVIS/ON 

WARFARE 

Guided missiles are being incorpor
ated with deadly accuracy into the Ko
rean War. Like a mirage from a Buck 
Roger's special, a lead plane goes aloft 
with electronic equipment for control 
while the missile with its kiss of death 
is launched from the catapult. At a 
specifie:l altitude, the lead plane as
sumes control of the electronics of the 
missile and proceeds to the target area. 
A television relay system reports on 
the visa-screen .of the planes and gives 
the pilot the vicarious situation of .sit
ting at the controls of the missile, 
watching the target with his own eyes. 
The plane stays well out of anti-air
craft range and directs the missile 
with superior accuracy, exercising con
trol over the electronics of the missile 
until the last second before the ex
plosion. What would be the effects of 
an atomic warhead? Would it be the 
neutralization of mass numbers by in
telligence in war, or retaliation by ma
chine in an electronic era! 

RADIOACTIVE WEATHER 

FORECASTING 

A radioactive stylus which graphs 
accurately short-term weather fore
casts has been brought into being and 
it shall continue to plan a more de
manding role in the science of meteor -
ology. By medium of a radium-im
pregnated gold foil layer on the an
tenna system, a relatively high degree 
of sensitivity is obtained. Coupled with 
the stylus, the antenna is capable of 

( Continued on Page 30 ) 

THE MISSOURI SHAMROCK 



What's Happening at CRUCIBLE 
about hollow tool steel 

Crucible is now making its hi gh quality tool steel available 

in hollow form. Bars of Crucible Hollow Tool Steel can now 
he obtained with machine finished inside and outside diame
ters and faces - in three famous grades: KETOS, AIRDI 150 
and SANDERSON. Already its use has effected substantial sav

ings for makers of tool steel parts with cutout centers. 

typical applications 
The ring shaped tools that can he fabricated from hollow 
tool steel are virtually limitless - heading rolls, hearings and 
bushings, blanking and briquetting dies, cam dies and follow

ers, chuck jaws, circular knives and shears, cutters, die holders 
and inserts, engraver and edging rolls, extrusion dies, feed 
and flue · rollers; forming rolls, nozzles, saws, sleeves, slitters, 
stamping dies, wheels ... and many others. 

how it cuts costs 
Crucible Hollow Tool Steel permits a toolmaker to bypass 
drilling, boring, cutting off and rough facing operations. Nat
urally, this results in less production time per unit, greater 

machine capacity, and a reduction in scrap losses. In some 
cases material costs alone are cut 20% by the u se of Crucible 

Hollow Tool Steel instead of regular bar stock. 

availability 
All grades and sizes of Crucible Hollow Tool Steel are car
ried in stock in Crucible warehouses conveniently located 
throughout the country. 

CRUCIBLE 
53~¥1~~ 

CRUCIBLE HOLLOW TOOL STEEL 

Sizes (Inches) 

2 0.D. x 1 I.D. 
2½ 0.0 . X l½ I.D. 
3 0.0. X 1½ 1.0. 
3¼ 0 .0 . X 1¼ 1.0. 
3¼ 0 .D. x l½ I.D. 
3½ 0 .D. X 1½ 1.0. 
3½ 0.0 . X 2 1.0. 
4 0 .D. x l½ 1.0. 
4 0.0. X 2 1.0. 
4¼ 0 .0. X 1¾ 1.0. 
4½ 0 .D. X 2 1.0. 
5 0.0. X 2 I.D. 
5 0 .D. x 2½ 1.0. 
5 0.0 . X 3 1.0. 
5½ 0.0 . X 1¾ 1.0. 
5½ 0.0. X 2 1.0. 
.5½ 0.D. x 2½ I.D. 
6 0.0. X 1¾ 1.0. 
6 0 .0 . X 2 I.D. 
6 0 .D. x 3 1.0. 
6½ 0.0. X 3¼ 1.0. 
6½ 0.0. X 3½ 1.0. 
6½ 0.0 . X 4 I.D. 
7 0.0. X 2¼ I.D. 
7 0 .0 . X 3 1.0. 
7 0 .D. X 3½ 1.0. 
7 0 .0. X 4 1.0. 
7½ 0.0. X 3 1.0. 
7½ 0 .0 . X 3½ I.D. 
7½ 0.D. X 4 1.0. 
8 0 .0 . X 3½ 1.0. 
8 0.0 . X 5 1.0. 
8¼ 0 .D. X 3½ 1.0. 
8½ 0.0 . X 5¼ 1.0. 
9 0 .0 . X 4 1.0. 
9 0 .D. X 5 1.0. 
9 0.0. X 6 1.0. 
10 0 .0 . X 4 1.0. 
10 0.D. X 5 1.0. 
10 0.D. X 6 1.0. 
11 0.D. X 4 1.0. 
11 0 .0. x 6 0 .D. 
11 0 .0. X 7 1.0. 
12 0 .0 . X 5 1.0. 
12 0 .0. X 6 1.0. 
12 0.0 . X 7 1.0. 
12 0.0 . X 8 1.0. 
13 0.D. x 6 1.0. 
13 0 .0 . X 7 I.D. 
13 0.0. X 8 I.D. 
13 0.0 . X 9 I.D. 
14 0 .D. X 7 1.0. 
14 0.0 . X 10 1.0. 
15 0.0. X 9 1.0. 
15 0 .0. X 10 1.0. 
16 0.0 . X 10 I.D. 
16 0 .D. X 12 I.D. 

tedmical service 
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If you make tools with machined-out centers and wish 
additional information on Crucible Hollow Tool Steel, 
or technical assistance in solving an application problem, 
call in a Crucible representative. Our experienced staff 
of tool steel specialists is always available. 

first name in special purpose steels 

CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 
Midland Works, Midland, Pa. Spaulding Works , Hdrrison, N. J. Park Works, Pittsburgh, Pa. Spring Works, Pittsburgh, Pa. 

National Drawn Works, East Liverpool, Ohio Sanderson-Halcomb Works, Syracuse, N. Y. • Trent Tube Company, East Troy, Wisconsin 
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MAGNETIC AMPLIFIERS 
(Continued from Page 13) 

and are considered the basic circuits 
of magnetic amplifiers in use t@day. 
(To simplify the sketches, cores have 
been .omitted and control windings 
are represented by a single turn.) With 
two load coils they can be wound op
posed, thereby, neutralizing any trans
former effect in the control coil. The 
two power coils als.o permit utiliza
tion of both sides of the alternating 
current, resulting in good wave form 
and efficiency. Fig. 4 is the basic am
plifier for a-c loads, and with the ad
dition of two more rectifiers, as in 
Fig. 5, the device generates and con
trols a d-c load from an a-c supply. 
Three-legged cores, with the control 
coil wound on the center leg and pow
er coils on the outside, are usually 
used with these circuits in power con
trol applications. 

Further development of these cir
cuits led to the introduction of ex
ternal feedback as shown in Figs. 6 & 
7 which greatly improved the per
formance of the device and made it 

Input(control) 

more practical and suitable to a wide
ly diversified field of application. The 
addition of the external feedback cir -
cuit has made it possible to obtain 
gains of up to several million per stage 
fr.om the magnetic amplifier. 

The foregoing _are just a few of the 
basic circuits which are being employ
ed. However, with a little engineering 
ingenuity, the magnetic amplifier can 
be assigned to practically any task 
which in the past has been handled 
by electron tubes. One commercial 
radio firm constructej a complete 
broadcast receiver using the magnetic 
amplifier for the RF-IF and audio 
system, with a germanium crystal 
transistor for the oscillator and crys
tals for the detectors. A static magnetic 
converter was used as a frequency 
multiplier power supply. This receiv
er, it is understood, was constructed 
primarily for publicity purposes to 
show that a relatively intricate elec
tronic device could be made without 
the use ,of electron tubes. 

This, however, should not lead to 
the conclusion that the magnetic am
plifier may be used as a substitute 

AC 
Line 

AC 
Load 

Fig. 6-A.C. amplifier circuit with external feedback. 
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Input(control) 

AC 
Line 

Series feedback 

Fig. 7.-D.C. amplifier with external feedback. 

for all electron tubes. Each applica
tion should be weighed and balanced 
against competitive installation. In 
certain installations, they may be 
larger, heavier and less suited than 
other means and should be considered 
only if its advantages outweigh its 
disadvantages when compared with 
competitive means. 

ADVANTAGES 

Some of the advantages to be con
sidered when comparing this device 
with the conventional electron tube 
amplifier are: 

1. Low maintenance requirements
life of unit without rectifiers is com
parable to that of a conventional trans
former. 

2. Ruggedness - shock resistance 
equivalent to that of a transformer of 
similar size. 

3. Stability- less affected by varia
tion in power supply. Unbalanced ef
fect due to hot cathode emission 
changes eliminated. 

4. Overloading- can carry over
loads equal to an equivalent trans
former. 

5. Readiness - they require no 
warm-up time. 

DISADVANTAGES 

In comparison to the advantages, 
some of the disadvantages are: 

1. Time Constant- in general, the 
time constant is long compared to that 
of a vacuum tube. 

2. Frequency limitation- upper Jim-
. it at the present stage of develop

ment appears to be approximately a 
half megacycle, presumably due to ed
dy currents within the core, winding 
capacity effects or both. 

3. Capacity- although there is no 
theoretical upper or lower limit to 
power handling capacity, the size of 
the low frequency low power units 
may be prohibitive. 

Yes, our comparatively crude device, 
the magnetic amplifier, went abroad 
and had its face lifted by the Ger
mans, but it is back home now and is 
enjoying a popularity which can only 
be limited by the failure of design 
engineers to recognize its potentialities. 
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11We Hit the Jackpot~ 

~-~G~ 
~C'~ /" • 

say N. W. MORELLI 
Oregon State College, B.S .,M.E.-1950 

and 

E. R. PERRY 
Texas A . & M ., B.S. ,E.E.-1950 

WHILE taking the course, two engi
neers developed a revolutionary new 

circuit breaker mechanism. 

"Our experience shows what can happen 
if you work with people open to sugges
tion. We found men of this kind at Allis
Chalmers, and it has given us a special 
pleasure in our job. 

"We started out like most other graduates 
with a hazy idea of what we wanted to do. 
After working in several departments, we 
requested that part of our training be at 
the Boston Works of Allis-Chalmers, 
where circuit breakers are made." 

New Design Principle 

"Circuit breakers soon became an obses
sion with us, and we got the idea of de
signing a hydraulic operator and trigger
ing mechanism for these breakers. Most 
operiltors for big breakers are pneumatic. 

"Unsuccessful attempts had been made 
in the past by all circuit breaker manu
facturers to build hydraulic operators. 

Low-pressure spindle for a 120,000 kw 
steam turbine generator. Said to be one 
of the largest ever built in the United 
States, this spindle is nearing completion 
in the Allis-Chalmers West Allis shops. 
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The important thing is that no one at 
Allis-Chalmers said , 'Don'ttryit-itwon't 
work.' " 

Start New Era 

"To make a long story short, our study of 
the problem led us to the hydraulic accu
mulator and high speed valves being used 
by the aircraft industry. These had not 
been available when earlier attempts were 
made to build a hydraulic operator. With 
these highly developed devices to work 
with, we were able to build an operator 

that combined the best features of pneu
matic and hydraulic operation. We call it 
the Pneu-draulic operator. Engineers are 
saying it starts a new era in circuit breaker 
actuation. 

"This fact is important to us, but it is 
even more important to know that Allis
Chalmers Graduate Training Course is 
full of opportunity .. . and as we found 
out, there's opportunity right from the 
start." 

Pneu-drau/ic is an Allis-Chalmers Trademark. 

Facts You Should Know About the 
Allis-Chalmers Graduate Training Course 

1. It's well established, having been 
started in 1904. A large percentage of 
the management group are graduates 
of the course. 

2. The course offers a maximum of 24 
months' training. 

3. The graduate engineer may choose 
the kind of work he wants to do: design, 
engineering, research, production, sales, 
erection, service, etc. 

4. He may choose the kind of power, 
processing, or specialized equipment 
with which he will work, such as: steam 
or hydraulic turbo-generators, circuit 
breakers, unit substations, transformers, 
motors, control, pumps, kilns, coolers, 
rod and ball mills, crushers, vibrating 

screens, rectifiers, induction and dielec
tric heaters, grain mills, sifters, etc. 

5. He will have individual attention 
and guidance in working out his train
ing program. 

6. The program has as its objective the 
right job for the right man. As he gets 
experience in different training loca
tions he can alter his course of training 
to match changing interests. 

7. For information watch for the Allis
Chalmers representative visiting your 
campus, or call an Allis-Chalmers dis
trict office, or write Graduate Training 
Section, Allis-Chalmers, Milwaukee I, 
Wisconsin. 

ALLIS-CHALMERS~,, 
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BULLARNEY 

Repentance was perhaps best de
fined by a small girl: : "It's to be sorry 
enough to quit." .. 

The two stones most commonly as
sociated with marriage are the dia
mond and the grindstone. 

An old man marrying a young girl 
is like buying a new car when you 
can't drive. .. 

"Back so soon, Joe? Where did you 
go?" "I went over to the telephone 
booth to talk to my girl, but some 
damn fool kept wanting to use the 
phone so we had to get out." 

An experienced stenographer is one 
that knows how to keep her boss from 
ending a sentence with a proposition! 

Chinese soldier to U. S. Marine: "Is 
it really true what they say about 
American girls?" .. 

Golf is a game in which a ball 1½ 
inches in diameter is placed on an
other ball 8,000 miles in diameter. 
The object is to hit the small ball 
but not hit the large one. 

The cleanest thing in the world these 
days is a dollar bill ; not even a germ 
can live on a dollar. 

Overheard in Dean's office-
Dean to engineering student: 

Aren't you ashamed to be seen here 
so often?" 

Student: "Why? I've always thought 
of this as a respectable place." 
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By FRENCH 

Daughter had been invited to her 
first formal dance. She pleaded for a 
strapless gown, but mother wouldn't 
hear of it. 

After arguing bitterly, they put the 
problem up to father. 

"Let her try it .on," advised Dad. 
"If it doesn't fall down she's old 
enough to wear it." 

A motorist was picked up uncon
scious after a smash and was being 
carried to a nearby filling station. 
Opening his eyes en route, he began 
to kick and struggle desperately to get 
away. Afterward he explained that the 
first thing he saw was a "Shell" sign, 
and "some damn fool was standing in 
front of the 'S' ". 

She fell with a light sigh into his 
arms. Her head tilted backward and 
their lips met. She turned her head 
slowly, then spoke softly, "You un
derstand, don't you, that I've never 
done a thing like this before?" 

"My," her lover marveled, "you 
certainly inherited a lot of talent." 

I didn't want to marry her for her 
money, but I didn't know how else 
to get it. 

A woman doesn't need to add if she 
can distract. 

The efficiency expert will tell you 
that if a farmer's boy can pick six 
quarts of berries in an hour, and a 
girl five quarts, the two of them will 
pick 11 quarts. But any farmer will 
tell you the two of them won't pick 
any. 

A Cleveland contractor noticed one 
morning that his secretary had sud
denly falsi-fied her very average c9n
tour. 

"How do you like that?" he asked 
nudging his partner. 

"Like it?" said the second man. "I 
think it's a sham dame!" 

"Would you like to see a model 
home?'' 

"Glad to. What time does she quit 
work?" 

A Communist agitator rode into a 
city park, and after leaning his bi
cycle against the railing, mounted a 
soap box and addressed the crowd. 

"If your family is hungry,» he shout
e:l, "raid a shop and take food for 
them, and don't care what anybody 
says. If your wife hasn't a coat, take 
the best fur coat you can see, and ig
nore the consequences." 

After several more minutes in this 
type of talk, he dismounted from the 
soap box, and his next words were' 
"Where's the scoundrel who took my 
bicycle?" 

Mrs. Simpkins: "Listen to me, I'm 
sick and tired of hearing you talk 
about 'my car' and 'my furniture' and 
'my son.' It's getting on my nerves 
and you're going to learn to say 'our.' 
What are you looking for now in that 
closet?" 

Mrs. Simpkins: "Our pants." 

Well we know you all aren't two 
faced or you wouldn't go around 
wearing the one you have on now. 

( Continued on Page 30) 

THE MISSOURI SHAMROCK 



Developed by RCA Victor, the new "45 Extended Play" record gives music lovers m ore music for less 
money plus a perfect m edium for playing shorter classical works and multiple popular selections. 

• Twice a·s Inuch 
on the sam_e 

IllUSlC 

size record 
Another RCA achievement in electronics: 

A challenging question was asked RCA engi
neers and scientists in 1951. How can we in
crease the playing time of a 7-inch "45" record, 
without using a larger disc? 

Sixteen months of research gave the answer, 
"45 EP"-Extended Play. Public response con
firmed this as the most important achievement 
in the new recording speeds. More than 2 million 
RCA Victor "45 EP" records were bought in the 
first four months of their existence I 

Research leadership-your guide to better 
value: the ability of RCA Victor to solve the 
problem of more music on a "45 Extended Play" 
record accents the importance of research to you. 
Whether y<;m plan to buy television, radio or any 
other electronic instrument, research leadership 
adds more value to all products and services 
trademarked RCA or RCA Victor. 

CONTINUE YOUR EDUCATION 
WITH PAY-AT RCA 

Graduate Electrical Engineers: RCA 
Victor-one of the world's foremost manu
facturers of radio and electronic products 
-offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad
vancement. Here are only five of the many 
projects which offer unusual promise: 

• D evelopment and d esign of radio re
ceivers ( including broadcast, short-wave 
and FM circuits, television, and phono
graph combinations). 

• Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems . 

• Design of component parts such as 
coils, loudspeakers, capacitors. 
• D evelopment and design of new re
cording and producing methods . 
• Design of receiving, power, cathode 
ray, gas and photo tubes. 
Write today to College Relations Divi
sion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 

RADIO CORPORATION 
OF AMERICA 

Secret of "45 Extended Play'' is 
RCA Victor's discovery of a new way 
to cut a master disc-with an e lectrically 
h eated stylus. Grooves are closer. Sound 
quality is cleaner, clearer, more alive. 

World leader in radio-first in television 
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NEWSTUFF 

( Continued from Page 24) 

detecting minor atmospheric disturb
ances and electrical variations within 
a radium of 450 miles. Ideal weather 
keeps the stylus' recording on an even 
keel, except for the slight deviations 
due to winds aloft. Minor showers and 
thunderstorms activate the pen and it 
records the negative potential built up 
on the antenna. Shifts in wind direc
tion, warm and cold air fronts, and 
temperature variations graphed by the 
stylus can be interpreted and formu
lated into flash weather reports. Cold 
fronts record positively and warm 
fronts record negatively on the meteor
ological graph. Pen strokes across the 
chart can be used to count the number 
of lightning flashes in any particular 
area. Sharper short-range weather 
forecasting will be the ultimate goal of 
a system of these networks throughout 
the world. The equipment can report 
disturbances that have been recorded 
up to now only by radar. The fraction 
of expense in comparison offers this 
young-giant a decisive victor in the 
realm ,of meteorology. 

BULLARNEY 
( Continued from Page 28) 

She : "It's raining cats and dogs." 
He : "Yeah, I just walked into a 

poodle." 

... 
College student: "Waiter, bring me 

some brain food, I've got an exam 
tomorrow." 

Waiter: "Okay, take your choice. 
I have a headcheese and noodle soup." 

... 
You know what the once over is? 

That's this! 
when like 

you girl 
look at a pretty 

... 
As the 12-year-old Shakespeare stu

dent said when she lo,oked into her 
boudoir mirror and saw the first faint 
signs of curves on her chest: "To bra, 
or not to bra, that is the question?" 

... 
Doris : "What makes people walk 

in their sleep?" 
Howard: "Twin beds, of course." 

Little Willie, He's a brat, 
Br,oke an egg in Daddy's hat. 
Then he laughed in fiendish glee, 
When Poppa said, "The yolk's on 

me." ... 
"They tell me your wife is out

spoken." 
"By whom?" 

A lady buying tickets for her nine 
children explained to the station 
agent, "These three are all twelve years 
old and will take full fare ; these three 
are all eight years old and will take 
half fare", then pointing to the y,oung
est trio, "these three are all four years 
old and should go free". 

The station agent looked at her in 
amazement and said, "Madam, do you 
mean that you have three every time 
you try?" 

"Oh no", she replied, "lots of times 
we don't have any." ... 

You haven't really proved 
If you are a man or a mouse 
Until you've spent a winter 
With plumbing outside the house. 

( Continued on Page 38) 

Help!! Help!! 
Don'± Wan± 

-Blood 
-Money 
-Beer 

I J us± Wan± Technical or Semi-Technical 

ARTICLES FOR THE SHAMROCK 
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1500-2000 Words I±'s Easy 

WRITE IT THIS SUMMER AND MAIL TO: 

DAVE ALDAG 

423 Scott 

Kirkwood 22, Mo. 
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Another page for 

Line contact of TIMKEN® 
bearings keeps spindles rigid 

How to give an 8-speed miller 
greater spindle accuracy 

This milling machine has 8 speeds, from 62 to 2870 
RPM. To hold the spindle in accurate alignment at these 
various speeds, design engineers mount it on Timken® 
precision bearings. Long-lasting milling precision is 
assured. Spindle accuracy can be controlled because 
Timken bearings are adjustable. And they provide more 
than enough capacity for any tool load. 

Because Timken bearings carry the load along the 
line of contact between rollers and races, they give 
a wider, more rigid support to the shaft. And the 
tapered construction of Timken bearings enables 
them to take radial and thrust loads in any com
bination. End-play and deflection in the shaft are 
practically eliminated. 

TIMKEN 
flADI - M,UK UG. U. S. P.U. Off. 

TAPERED ROLLER BEARINGS 

Want to learn more about 
bearings or iob opportunities? 
Some of the engineering problems you'll face after 
graduation will involve bearing applications. For help 
in learning more about bearings, 
write for the 270-page General 
Information Manual on Timken 
Bearings. And for information about 
the excellent job opportunities at the 
Timken Company,write for a copy of 
"This IsTimken''.TheTimken Roller 
Bearing Company, Canton 6, Ohio. 

NOT JUST A BALL O NOT JUST A ROLLER a=) THE TIMKEN TAPERED ROLLER a:::> 

BEARING TAKES RADIAL ~ AND THRUST -ID- LOADS OR ANY COMBINATION * 
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Superior Quality 

Dependable Service 
. Say it with Flowers 

from 

MAIN STORE 
25 on the Strollway 

4 phones 2-3151 

CAMPUS SHOP 
708 Conley 
Phone 9767 

W e Grow Most of Our Flowers 
MEMBER F .T.D.A. 

MIZZOU MEMOS 

(Continued from Page 17) 

Jim Hofstetter, a C.E. graduate of 
'52 returned to the campus recently. 
It seems he enjoys his job very much 
with the Atomic Energy Commission. 
Good Luck! to both you and your wife, 
Jim. 

Guess this is our swan song for this 
year, but we'll be back next fall to 
bring you more news and info about 
the old grads. Till then, Adios! 

:J..armer 

--PUBLICATION PRINTERS--
200 SOUTH SEVENTff STREET 

Columbia's Union Label Shop 

Hays 
Hardware Co. 

808 Broadway Dial 4710 

DA IR Y 
"WHERE FRIENDS MEET 

FOR A TREAT" 

Phone 9741 

Campus Jewelry 

SCIENTIFIC 

WATCH REPAIR 

Tested on the 

"Watch Master" 
Across From Jesse Hall 

THE 
TIGER 

BABBEB SHOP 
114 South 9th 

Phone 5951 

MINIMAL "SURF!' 

( Continued from Page 18) 

its ends bent down, has been laid in 
contact with the film between the 
boundary edges yet held a short dis
tance from the bottom of the frame by 
hooks. Upon breaking the film be
tween the movable wire and the low
er frame edge, the light wire will be 
pulled upward along the frame. This 
apparatus, engine, is found to work at 
a rate of 5 "!'- 10-6 . horsepower.* 

*Editor's Note: It is not anticipated 
that this engine will soon replace the 
electric motor. 

Problems of multiple solutions with
in a given boundary are illustrated by 
Figure II . Certain types of mathemat
ical surfaces may be classified as one
sided or two-sided. For instance_, on a 
two-sided surface, to get from one side 
to the other side, an "edge" must be 
crossed. With a one-sided surface any 
point on the surface can be reached 
without crossing an "edge". 

This figure shows a one-sided sur
face, a Moebius Strip. Varying the 
boundary by pulling on the other han
dle, a point will be reached where the 
film suddenly assumes a different con
figuration on the frame becoming a 
two-sided surface. Difficulties of mul
tiple solutions exist at the transition 
point. 

Considering a least area within given 
boundary conditions, one might ex
pect a wire cube to form a simple six
sided box when dipped into the soap 
solution. Figure III illustrates the ac
tual case. The area of the six square 
faces of the cube is 44% greater than 
the total area of the thirteen actual 
planes obtained. A bubble blown at 
the center of the intersecting surfaces 
becomes nearly square. 

As mentioned before the engineer is 
often interested in an approximate so
lution to a complicated problem. If 
the theoretical boundaries of the prob
lem can be approximated by a wire 
frame and if a least area can be util
ized for the prevailing interior condi
tions, some idea concerning the nature 
of the solution, if any, can be gained. 
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Is part of your future being built here? 
Here you see the beginning of another addition 
to Alcoa's expanding facilities. This plant, at 
Rockdale, Texas, will be the first in the world 
to use power generated from lignite fuel and 
will produce 170 million pounds of aluminum a 
year. This and other new plants bring Alcoa's 

production capacity to a billion pounds of 
aluminum a year, four times as much as we 
produced in 1939. And still the demand for 
aluminum products continues to grow. Con
sider the opportunities for you if you choose 
to grow with us. 

What can this mean as a career for you ? 
This is a production chart-shows the millions 
of pounds of aluminum produced by Alcoa 
each year between 1935 and 1951. Good men 

MAY, 1953 

did good work to create this record. 
You can work with these same men, 
learn from them and qualify yourself 
for continually developing oppor
tunities. And that production curve 
is still rising, we're still expanding, 
and opportunities for young men 
joining us now are almost limitless. 

Ever-expanding Alcoa needs engi
neers, metallurgists, and technica lly 

minded "laymen" for production, 
research and sales positions. If you 
graduate soon, if you want to be 
with a dynamic company that 's 
"going places," get in touch with us. 
Benefits are many; stability is a 
matter of proud record; opportuni
ties are unlimited. 

For more facts, consult your 
Placement Director. 

Alcal:!-~ ,~® _ 

A l u1n1nu1n 
ALUMINUM COMPANY OF AMERICA 
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HOW TO DESIGN 
PRODUCTS TO SAVE 

MATERIAL AND COST 
MOST products can be built stronger, 

more rigid with welded steel con
struction than possible any other way. 
Steel is 3 times stronger and twice as 
rigid as traditional gray iron. As a result, 
usually less than one-third the actual 
weight of metal is required. 

Pound for pound, steel sells for a third 
of what gray iron costs at the cupola. This 
lower cost per pound plus fewer pounds 
needed to carry equivalent load means 
that initial material costs can be cut as 
much as 85%. of prices charged for cast• 
ings alone to which fabrication, of course, 
must be added, 

In addition to its inherent superior 
physical properties, steel is easily formed 
to efficient engineering shapes such as I 
beams and channels. Thin wall structural 
sections are possible by concentrating 
material at outer edges in load carrying 
members where each pound of metal does 
the most good. When steel is utilized to 
the fullest, a product of welded construc
tion generally can be manufactured for 
half the cost. 

The examples show how a typical ma
chine · part was changed over from cast 
iron to welded steel construction. The 
cost saving of 50% resulted from less 
material and expense by eliminating sev• 
eral machining operations such as mill
ing and drilling. Cleaning and painting 
operations in the former cast design were 
also avoided. The new welded steel base 
is both stronger, · more rigid and has a 
clean streamlined appearance to improve 
selling appeal. 

Latest information on designing struc• 
tures to save steel and lower cost is pre
sented in 1200 page "Procedure Hand
book of Arc Welding Design and Prac
tice". Price only $2.00 postpaid in U.S.A. 

Present De-sign in 
Steel cut produc
tion cost 50% 
•.. New design 
is actually 
stronger, more 
rigid than orig
inal. Modern 
appearance 
has greater 
selling aP· 
peal. 

Original Cast Con• 
struction required 

41% more ma
terial. Heavier 

weight increased 
handling costs in 

manufacture, 
shipment and 

installation. 

THE LINCOLN ELECTRIC COMPANY 
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Cleveland 17, Ohio 
THE WORLD'S LARGEST MANUFACTURER 

OF ARC WELDING EQUIPMENT 

NEW OPPORTUNITIES 

FOR 

YOUTH IN 
Why are more and more parents 

guiding their youngsters toward suc
cessful careers in engineering- There 
are good reasons. 

Next June 1953, 23,000 young men 
and women step out of engineering 
colleges throughout the U. S. into jobs 
that pay starting salaries up to $350 
and more per month. 

Largely because of sound parental 
advice and educational guidance as 
early as the grade school years, these 
young, alert engineering graduates 
will have a headstart on other young 
people of equally good intelligence in 
a field that has become one of the most 
important and critical in America to
day. 

What future awaits these 23,000 
young men and women engineers? 

For one thing they will be employ
ed immediately after graduation. 

Most of them have already been 
sought out by industry, business and 
government to fill - the nation's fast 
growing technical demands. In indus
try alone the current need for engin
eers is estimated at 50,000. Long range 
needs in all phases of the economy de
mand many more. 

SECURITY 
Both men and women graduates 

will be going into a field that offers 
long range security as well as imme
diate financial gains. The nation's 
growing dependence on technology and 
the dawn of the atomic age assures 
security for specialized technical skills 
during their lifetime and long after. 

Engineers up and down the line are 
paid for their talent. There is no lim
it on what they will be able to make 
when they reach the top. On the 
average, the engineer's income is 
above the average for the country as 
a whole. Starting salaries can go as 
high as $5,000 a year. 

Today's engineers are working in all 

ENGINEERING 
phases of the economy. They constant
ly work to improve modern business 
and modern living. Next June's en
gineering graduates will join other en
gineers working ,on rocket design and 
television operation; business manage
ment and city planning; fabric con
trol and food processing and produc
tion. Some may build bridges. Many 
will become salesmen selling today's 
intricate machines, services and proc
esses to manufacturer and consumer 
alike. 

Engineers are serving mankind in 
every field . The food, clothing, shelter, 
transportation, communications, heat 
and light made and used in this coun
try are only some of the things which 
engineers help to produce. The grad
uates who go out into industry, busi
ness and government next June will be 
working for pr.ogress, for peace and 
for the defense of the American way 
of life. They will be the "maintenance 
men of civilization." 

More than any other group, these 
young people with specialized profes
sional training offer something mod
ern industry wants, and needs. 

Engineering is ,open only to those 
who start preparing for it long before 
entering college. Certain high school 
subjects are required to qualify for 
engineering training. These subjects
including mathematics and the sciences 
- are no more difficult for the average 
student than other courses. Moreover, 
they are useful c,ourses in all pro
fessions. 

For youngsters who want to be en
gineers there are aptitude tests to de
termine ability. For many who qualify 
there are scholarships provided by in
dustry at leading engineering colleges 
throughout the country. 

As many parents are discovering, 
the future belongs to the engineers. 
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DU PONT SCIENCE AND ENGINEERING 

GRADUATES MEET THE PUBLIC IN 

Technical Sales 
More and more, industry is on the 
lookout for technically trained men 
and science majors who have an in
terest in and aptitude for selling. A 
number of departments at Du Pont 
prefer men with such training for 
sales positions. A technical under
standing of the properties of a sub
stance helps a man do a better selling 
job-and offers the customer better 
service. 

Because of the diverse applications 
of Du Pont's many products, there 
is a need for sales representatives 
with widely varying technical back
grounds. There are problems involv
ing chemistry and many types of en
gineering in such fields as plastics, 
ceramics, textiles and many others. 

Technical men may work in direct 
sales, sales service, or sales develop
ment groups, depending on depart-

Edgar G. Boyce, Ashland State (right), 
helps a customer improve his method of apply
ing silicate adhesive in the manufacture of 
corrugated boxboard. 
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Ivan R. Smith, B.S. in Ch.E., Kansas State 
University '40 (right), advises the operator of a 
galvanizing machine on the efficient use of a 
Du Pont flux. 

mental organization. In some cases 
technical men handle all phases of 
selling. In others they deal mainly 
with customer problems. Some de
partments also maintain a sales de
velopmentsection that workson tech
nical problems connected with the 
introduction of a new product or a 
new application for an established 
one. 

Here are examples of the kind of 
problems attacked by technical men 
in Du Pont sales groups: 

1. Find a more economical way to 
apply sodium silicate used in making 
corrugated paperboard. Du Pont 
men, as in many other instances, 
were able to make substantial sav
ings for the customer. 

2. Introduce fabrics of "Orlon" acryl
ic fiber for use in dust filtration. This 

James A. Newman, B. S. in Ch. E., North 
Carolina State'40,discusses study of optimum 
settings and conditions for carding nylon sta
ple with Prof. J . F. Bogdan of North Carolina 
State's Research Division. 

involved evaluation and modifica
tion of filter fabrics in cooperation 
with makers of dust-control equip
ment, and with plant personnel hav
ing serious dust-recovery problems. 

3. Reduce the time needed for proc
essing motion-picture film used by 
race tracks. Technical service men 
carried the problem to a research 
group which developed an emulsion 
that could be processed in about one
third the former time. 

Technical men interested in sales 
work at Du Pont usually acquire 
needed background in a laboratory 
or manufacturing plant. Depending 
on their interest and abilities, they 
may then move into technical sales 
service, sales development, or direct 
sales. 

In any of these fields, the man with 
the right combination of sales ability 
and technical knowledge will find not 
only interesting work but exception
al opportunities for growth in the 
Company. 

College graduates with many types of 
technical training find opportunities at 

· Du Pont. Write for your copy of "The 
Du Pont Company and the College 
Graduate." Address: E. I. du Pont de 
Nemours & Co. (Inc.), 2521 Nemours 
Builaing, Wilmington, Delaware. 

BETTER THINGS FOR BETTER LIVING 
, •• THIIOUGH CHEMISTIIY 

Entertaining, Informative-
See "Cavalcade of America" on Television 
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MIDGET FURN ACE 

( Continued from Page 16 ) 

and Jack Wheeler, a senior in metal
lurgy at the Rolla School. Wheeler's 
home is at 6537 Tholozan in St. Louis. 

Dr. E1ppelsheimer's "baby" cupola 
has an internal diameter of only 3½ 
inches, and an overall height of about 
18 inches. For melting non-ferrous 
metals in it, Dr. Eppelsheimer and 
his associates use a high grade fuel of 
the coal tar pitch type because it con
tains 99 per cent fixed carbon and 
very low sulphur and ash. They found 
that a low air blast pressure gave sat
isfactory combustion of the fuel, and, 
since very little slag is formed, excel
lent efficiency is realized. 

Several engineers who heard a de
scription of the new furnace and its 
operation were enthusiastic concern
ing its potentialities. They say it 
should prove a boon to hundreds of 
industries, as it will enable them to 
make their own small castings. The 
new device may also open up many 

possibilities for manufactured prod
ucts, one engineer said, because indus
tries requiring small castings in lim
ited quantities may now make their 
own with only small investment and in 
very little space. 

This engineer also pointed to possi
bilities in the armed services. He ex
plained that with such a midget fur
nace, a combat equipment repair unit 
could reclaim battlefield scrap or 
broken machine parts and cast new 
parts for making repairs on the spot. 

He said, for instance, that if a 
bronze or brass machine bearing were 
broken, a repair unit could make a 
clay mold of the part, melt battlefield 
scrap in the portable cupola furnace 
and cast the replacement part in the 
field, rather than have to order a new 
part from an established foundry a 
long distance away. 

Dean Wilson said the tiny cupola 
furnace could also replace much weld
ing work now done in small industry. 
He said there are thousands of small 
jobs in industry now done by weld
ing because that was the more prac-

• There's a K&E slide rule for every purpose. Whether designed 
to meet the modest needs of the beginner or the exacting require
·ments of professionals, all K&E rules feature "built in" accuracy 
and reflect the skill and craftsmanship of America's most experi
enced slide rule manufacturer. 

KEUFFEL & ESSER CO. 
EST, 1867 

NEW YORK • HOBOKEN, N. J, 

Chicago • St. Louis • Detroit • San Francisco • Los Angeles • Montreal 
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tical method available, and that many 
of these jobs can be done much more 
satisfactorily and probably much 
cheaper by castings made in a "baby" 
cupola furnace. 

Dean Wilson said Dr. Eppelsheimer 
and his associates have made a very 
valuable contribution to the welfare 
of the Nation and to small industry 
throughout the world through their 
successful development of the new fur
nace. 

Dr. Eppelsheimer has been on the 
faculty at the School of Mines and 
Metallurgy since 1946. A native of 
Middletown, Ohio, he received his 
B.S. degree in 1932, and a D. Sc. de
gree in 1935 from Harvard Univer
sity. At Harvard he studied under 
Prof. Albert Sauveur, one of the great
est scientists in physical metallurgy. 

- Eppelsheimer's father, now deceased, 
was also a prominent metallurgist, and 
was vice-president of the Armco Cor
poration of Middletown. 

Dr. Eppelsheimer was research met
allurgist for the Union Carbide and 
Carbon Company from 1935 to 1938, 
and served as professor of metallurgy 
and head of the Engineering Experi
ment Station at the University of New 
Hampshire from 1938 to 1946. He 
then served for about a year as phy
sical metallurgist for the Metals Hy
drides Company before joining the fac
ulty at the School of Mines and Met
allurgy. 

During the war, he worked on the 
Manhattan Project, the development 
of atomic energy, and is now a con
sultant for the Argonne National Lab
oratories of the Atomic Energy Com
mission. 

He has written a large number of 
published papers in the field of phy
sical metallurgy, and is a member of 
many professional s_ocieties in this 
county and in Great Britain. In school 
he was a member of Pi Kappa Alpha 
social fraternity and of Sigma XI, 
honorary science society. 

Dr. Eppelsheimer has recently been 
working through the University's 
Adult Education and Extension Ser
vice in developing an extension course 
in physical metallurgy in the St. Louis 
area in cooperation with the St. Louis 
chapter of the American Society for 
Metals. 
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to the 

ELECTRICAL 

ENGINEER 
or 

PHYSICIST 
with an interest in 

RADAR 
or 

ELECTRONICS 

Hughes Research and Development 
Laboratories, one of the nation's 
leading electronics organizations, are 
now creating a number of new 
openings in an important phase of 
their operation. 

/ ,, 
, 

, , , 

Here is what one of these positions offers you: 

THE COMPANY 

Hughes Research and Development 
Laboratories, located in Southern Cali
fornia, are presently engaged in the 
development and production of ad
vanced radar systems, electronic 
computers and guided missiles. 

THE NEW OPENINGS 

The positions are for men who will 
serve as technical advisors to govern
ment agencies and companies 
purchasing Hughes equipment-also as 
technical consultants with engineers of 
other companies working on associated 
equipment. Your specific job would be 
essentially to help insure successful op
eration of Hughes equipment in the field. 

HUGHES 

THE TRAINING 

On joining our organization, you will 
work in the Laboratories for several 
months to become thoroughly familiar 
with the equipment which you will later 
help users to understand and properly 
employ. If you have already had radar 
or electronics experience, you will find 
this knowledge helpful in your new 
work with us. 

WHERE YOU WORK 

After your period of training-at full 
pay-you may (1) remain with the 
Laboratories in Southern California in 
an instructive or administrative capac
ity, (2) become the Hughes represen
tative at a company where our equip-

How to apply: 
,,, 

, ' , ' , ' , ' , ' , ' , ' , . 

ment is being installed, or ( 3) be the 
Hughes representative at a military base 
in this country-or overseas (single men 
only). Compensation is made for 
traveling and moving household effects, 
and married men keep their families 
with them at all times. 

YOUR FUTURE 
In one of these positions you will gain 
all-around experience that will increase 
your value to our organization as it 
further expands in the field of electron
ics. The next few years are certain to 
see large-scale commercial employment 
of electronic systems. Your training in 
and familiarity with the most advanced 
electronic techniques now will qualify 
you for even more important future 
positions. 

RESEARCH AND DEVELOPMENT 

LABORATORIES 

See your Placement Office for 
appointment with members of our 
Engineering Staff who will visit 
your campus. Or address your 
resume to the Laboratories. 

Scientific and Engineering Staff 
Culver City, Los Angeles County, California 

• 
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BULLARNEY 
( Continued from Page 30) 

The bachelor sent in his income tax 
report claiming one son as a depen
dent. 

His report was returned with a note 
which said, "This must be a steno-· 
graphic error." 

He returned the report with another 
note attached reading, "You're telling 
me?" 

The editor was admonishing his son, 
who was reluctant about attending 
school. 

"You must attend every day and 
become a great scholar," lectured the 
fond father, "otherwise you can never 
be an editor. What would you do, f,or 
instance, if your magazine came out 
full of mistakes?" 

"Father," said the son, "I'd blame 
the printer." 

And upon hearing these words the 
father wept with joy, for he knew he 
had a successor for the editorial chair. 

An ex-GI studying industrial en
gineering in 1949 was discovered by 
his wife one night standing over his 
baby's crib. Silently she watched him. 
As he stood looking down at the sleep
ing infant, she saw in his face a mix
ture of emotions that she had never 
seen before - rapture, admiration, 
doubt, despair, ecstasy, incredulity. 
Touched and wondering alike at his 
unusual parental attitude and the con
flicting emotions, his wife, with eyes 
glistening, arose and slipped her arms 
around him. "A penny for your 
thoughts," she said in a tremulous 
voice. 

He blurted them out : "For the life 
of me, I can't see how anybody can 
make a crib like that for three forty
nine." 

"' 
"Pa, what does it mean here by dip-

lomatic phraseology?" 
"My 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." 

~ • Connection to 220/ 440 

Sure way to catch Polar Bears : 
Equipment: Hand saw and a can of 

dried peas. 
Procedure: Saw a hole in ice and 

place a row of dried peas around the 
hole. When Polar Bear comes up to 
take a pea; kick him in the ice-hole. 

"' A college magazine is a great in-
vention. 

The college gets all the fame, 
The printer gets all the money, 
And the staff gets all the blame. 

"' The big day was here. The wonder -
ful gigantic bridge connecting two of 
the country's largest cities was being 
formally opened. At the height of the 
festivities, when thousands of people 
had thronged onto the bridge, the cen
ter span-with a crash heard for miles 
-fell into the bay, a mass of twisted 
girders and human bodies. The fren
zied mayor seeing the engineer dashed 
up to him, "L.ook what you have 
done." 

The engineer, scratching his ear, re
plied, "I told Joe that decimal point 
was in the wrong place." 

folr.e-up reel with 
prenure reservoir 
for maintaining oil 
supply under pres
sure between starter 
and motot 

...E!!!l~~ volt power supply 

''3114'' 
OKONITE CAOLE. 

25HP 3-
phose 60 cycle 220/ A.CO 
volt submersible salvage 
pump o,id motor • 

... 
Flooded comportment being dewotered by o submer

sible JOlvoge pump lh electric motor operates within o sealed oil 
both maintained under pressure through o tube incorporoled in the 
ITlulh-conducto,. neoprene-sheathed Olr.onite electric cable which 
woplies power to lhe motor. 

Serio11sly crippled l,y tlh t1erit1I torpedo during 

World War II, the cruiser USS Honolulu struggled home 12,000 
miles under her own power. 

This historic trip was made possible by the vessel's salvage 

pumps which were served by unusual "double-duty" Okonite 
cables. These specially made cables not only supplied power to 
the electric motors in the pumps, but also maintained a con

stant oil supply to the pumps through a tube in the same cable. 
Despite many weeks of submersion in oily sea water, .the 

Okooite cables retained their original properties. 
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• • • Tough jobs are the true test of electri-
cal cable ... and installations on such 
jobs usually turn out to be Okonite. 

0 N I T E ~ insulated wires and cab/es 
8782 
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The great majority of cast iron pressure 
pipe produced today is cast centrifugally, in metal or 
sand-lined molds. 

When this mechanized process was introduced 27 
years ago, its potentialities for improved production 
controls were evident. For human fallibility was largely 
replaced by machine accuracy based on scientific 
principles. 

The improved production controls made possible by 
the centrifugal casting process have long since been 
realized. Hundreds of millions of feet of centrifugally
cast-iron pressure pipe are now in service. All of this pipe 
is more uniform in metal structure, in wall thickness, 
and in concentricity, than pipe not centrifugally cast. 

Better production control means better pipe; it re
sults in greater uniformity of quality. 

Production controls in cast iron pipe foundries start 
almost literally from the ground up with inspection, 
analysis and testing of raw materials; continue with 
constant control of cupola operation by metal analysis; 
and end with rigid tests of the finished product. 

By metallurgical controls and tests of materials, our 
members are able to produce cast iron pipe with exact 
knowledge of the physical characteristics of the iron 
before it is poured into the mold of a centrifugal casting 
machine, 

Cast iron pipe is the standard material for water 
and gas mains and is widely used in sewage works 
construction. 

Send for booklet, "Facts About Cast Iron Pipe." 
Address Dept. C., Cast Iron Pipe Research Association, 
T. F. Wolfe, Engineer, 122 So. Michigan Avenue, 
Chicago, 3, Illinois. 

Section of 114-year-old cast iron gas 
main still in service in Baltimore, Md. 

(lllS'l1 Ill()N PIPI~ SERVES roR 
CENTURIES 
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SHAMROCK 

SEZ "-Veteran ?_;_Five years of engine 
school? - Mr. Green, I'm glad to 
offer you a 10-year training course 
with our company!" 

WINNERS OF SHAMROCK 
TECHNICAL ARTICLE CONTEST 
have been announced by Mike, the 
Ed. 

Sponsored by Missouri Society of 
Professional Engineers and ol' Sham
rock, prizes of $25.00 for first place, 
and $10.00 f.or second place were at 
stake. Hottest thing in Columbia is 
the weather, and first place was award
ed to Oliver Parkinson, C.E. '54, for 
his paper "Artificial Weather Con
trol". Since the next two papers both 
received the same number of points 
from the four judges- Dean Croft, 
Prof. Holstad, Prof. Lago, and Mike 
Chiarottino- the editor, two second 
prizes were awarded. For second hon
ors were tied Henn Liiv, M.E. '54, for 
his article on the engineering side of 
the Student Union, and Richard Beall, 
E.E. '54, for his "B,oolean Algebra". 
Bouquets to winners from 01' SHAM
ROCK, and a reminder for next year: 
let Dave Aldag help you win next 
year's contest! He's looking for writers, 
and a SHAMROCK staff, and it's up 
to us to see that he'll be staffed, not 
shafted. 

INTERVIEWERS are gone from 
the first floor of Engine building, and 
for a time the place seemed strangely 
quiet. Most graduates have their jobs 
and many juniors have summer jobs, 
thanks to an extensive program by En
gine School to bring in company rep
resentatives f.or interviews. Though 
this program is not new at Mizzou, 
this year's was one of the largest; un
der directorship of Professor Elliott, 
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doors were really swinging for inter -
viewers. The newest issue some com
panies were plugging was a training 
pr,ogram, which were announced to 
come in assorted sizes, ranging from 
6 months to 3 years. However, on the 
other side were companies contending 
that after graduation might come the 
time, when some students might stop 
being students and start earning mon
ey. On the student side enough men 
seemed to be in favor of earning mon
ey, but after a short training program. 
While nobody defines what's short, the 
trend seems to be toward more com
pany training programs. 

END-OF-YEAR FINANCES for 
01' SHAMROCK are black in color, 

thanks to Mike, his business manager 

Bob McCloud, and a very efficient 

staff. Seems that in the last two years 

an impressive job has been done on 

making a profit-bearing mag out of a 

publication that used to go more and 

more into the red every year. While 

Mike and Bob are busy patting them
selves on the back, they also wonder 
what to do with eventual profits. A . 
scholarship fund for underclassmen 
with high grade average and a good 
job record on SHAMROCK was dis
cussed. But if you have a better sug
gestion, that is, a sincere, serious, 
sterling, etc. suggestion, let 01' SHAM
ROCK know! 

Ye Ed congratulates Oliver Parkinson, first place winner of the technical 
article contest, as he receives check from Business Manager, Bob McCloud. 

THE MISSOURI SHAMROCK 



PHOTOGRAPHY AT WORK No. 2 in a series: 

Knitting mill solves help shortage, 
attracts and keeps full staff 

Hand Knit Hosiery Company of Sheboygan, 
Wisc., knitters of Wigwam Socks, found 
many potential employees resisted jobs 
simply because they didn't know the sort of 
opportunities offered. 

To explain job opportunities, 
to enlist an efficient staff, here's how 

this company used photography 

Like most businesses today, the knitters of 
Wigwam Socks found the getting and keep
ing of good people on jobs a major problem. 
Especially since some of the work had names 
strange to highly desirable personnel-such 

as looping, box dry
ing, etc. 

But Hand Knit's industrial relations director 
knew the potency of photography-used it 
to show applicants what their work would 
be, what they wear, what their boss looked 
like. From then on an efficient factory force 
was more easily lined up-and kept. Any 
business profits when cameras and film get 
to work. 

There are so many new uses for photog
raphy being found, that many well-qualified 
graduates in the physical sciences and in 
engineering have been led to find positions 
with the Eastman Kodak Company. 

If you are interested, write to Business 
and Technical Personnel Dept., Eastman 
Kodak Company, Rochester 4, N. Y. 



FEW compa01es can 
off er as broad a range of career 
opportunities as General Electric. 
Whether a young man is inter
ested in science or engineering, 
physics or chemistry, electronics 
or atomic energy, plastics or air 
conditioning, accounting or sales, 
employee relations or advertising, 
drafting or jet engines . . . he can 
plan for himself a G-E career. 

The training programs sum
marized here are only a few of 
the "open doorways" that lead to 
successful careers in a company 
where big and important jobs are 
being done, and where young 
people of vision and courage are 
needed to help do them. 

If you are interested in build
ing a G-E career after graduation, 
talk with your placement officer 
and the G-E representative when 
he visits your campus. Meanwhile, 
for further information write to 
College Editor, Dept., 2-123, 
General Electric Co., Schenectady 
5, New York. 

WAYS TO BEGIN A SUCCESSFUL CAREER 

TEST ENGINEERING PROGRAM-offers engineering graduates opportuni

ties for careers not only in engineering but in all phases of the Company's 
business. Includes rotating assignments plus opportunities for classroom study. 

BUSINESS TRAINING PROGRAM-open to business administration, liberal 
arts, and other graduates ••• for careers in accounting, finance, adminis
tration, and other fields. Includes on-the-job training plus classroom study. , 

CHEMICAL AND METALLURGICAL PROGRAM-provides rotational as

signments in chemistry, chemical engineering, and metallurgy. Also offers 
graduate-level courses stressing solution of practical engineering problems 
through application of basic principles of physical chemistry and unit 
operations. 

MANUFACTURING TRAINING PROGRAM-for developing leaders in 

the field of manufacturing. Open to graduates with a technical education 
or a general education with technical emphasis. 

ADVERTISING TRAINING COURSE-offers graduates career opportunities 

in all phases of advertising, sales promotion, and public relations work. 
Includes on-the-job training and a complete classwork program. 

PHYSICS PROGRAM-offers physicists rotating assignments in applied 
research in many fields of physics plus ample opportunity for organized 

classroom study. Program graduates have gone into such fields as research, 
development, manufacturing, design, marketing. 

joa txm # r"" +we,,,,_ 
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