


Design a 2-lane steel bridge to cross a modern highway

$44,000 in cash awards! 
American Bridge Division of United 
States Steel announces a $44,000 
STEEL HIGHWAY BRIDGE DESIGN 
COMPETITION dedicated to stimulat
ing the engineering mind to a more 
imaginative, more effective use of 
steel in the construction of small 
bridges. 

If you, as a professional or design 
engineer or as a college engineering 
student, can come up with a more 
imaginative, attractive and econom
ical design, not only may you win 
up to $15,000 in award money, but 
your efforts may contribute mate
rially to the most challenging road
building program ever undertaken. 
For, according to conservative esti
mates, the tremendous 41,000-mile 
Federal Highway Program will call 
for the construction of at least a 
bridge a mile! 

The competition involves solving 
a relatively simple but important 
problem that will not demand too 
much of your time. 

Send for your entry booklet now: Contains 
complete information on the Steel Highway 
Bridge D esign Competition-everything you 
need to know to prepare your entry. Just fill 
in and m ail the coupon and get started with ► 
your design without delay. 

@ 
United States Steel 

Awards for College Engineering Students 
each 

1st Award .. ....... ..... . ............. $4,000.00 
1st Honorable Mention . . .. . . ... .. . . . . . $2,000.00 
2nd Honorable Mention ........... .... $1,000.00 
Four 3rd Honorable Mentions ......... $ 500.00 

Problem: Get two lanes of traffic across a 
modern 4-lane highway in accordance with 
latest standards for today's highways. 

Objectives: Originality of design, greater 
utilization of the inherent properties of steel, 
economy, and aesthetic appeal. 

Requirements: Just one. The steel bridge 
must comply with the Geometric Standards 
for the National System of Interstate and 
D efense Highways using H-20-816-44 load
ing. The type of structure, the type of con
nections, span length and number of piers, 
if any, are completely up to you since you 
are designing with steel. 

Eligibility: The competition is open to all 
professional and design engineers and col
lege engineering students except employees 

Awards for Professional Engineers 
each 

1st Award .. .... ......... . . ....... . .. $15,000.00 
1st Honorable Mention . . . . . . ......... $10,000.00 
2nd Honorable Mention . ........... . . $ 5,000.00 
Five 3rd Honorable Mentions ......... $ 1,000.00 

and/or members, and their immediate fami
lies, of the following firms and groups: 

United States Steel and its subsidiaries, 
divisions, agents and dealers 

Structural steel fabricating firms 
American Institute of Steel Construction 
Rules Committee and Judges 

See list of awards above. 

Rules and Judging: The competition will be 
under the supervision of the American In
stitute of Steel Construction, which has 
appointed a Rules Committee and a panel 
of judges composed of prominent consul ting 
engineers and architects. 

Deadline: Entries must be postmarked or 
expressed to arrive not later than midnight, 
May 31, 1959. USS is a registered trademark 

EL EVATION and Cl(ARA N C[ DIAG RAM 

------------------------------------7 
Competition Editor, Room 1831 
American Bridge Division 
525 William Penn Place 
Pittsburgh, Pennsylvania 

Please send me a copy of your $44,000 Steel Highway Bridge Design Competition entry booklet. 

Name ..................... .. ................................ ... .... . .................. . 

Professional or D esign Engineer ~ D 
(Check one) 

Engineering Student D 

Street ........................................ . .. .. ................. . ............... . .. . 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

City . ............ . . ........ ..... ..... .... .. .............. State . . . . . . . . . . . . . . . . . . . . . . . . . . I 
____________________________________ J 



Westinghouse is the best place 
for talented engineers 

Howard Zollinger joined Westinghouse in 1951-
has since earned MSEE and two U. S. patents 

At 28, Howard A. Zollinger, a 1951 BSEE graduate of 
Michigan College of Mining and Technology is doing 
" ... exactly what I always wanted to do." Now a 
systems design engineer, he specializes in the develop
ment of modern materials handling systems to support 
increasingly automated production techniques. Since 
completion of the Westinghouse Student Training Course 
in 1952, he has earned an enviable reputation as an 
expert in drive systems; and he has submitted fifteen 
patent disclosures, two of which are about to result in 
patents in his name. 

Most important, Howard Zollinger is doing exactly 
what he wants to be doing. At the completion of his train
ing course, he specifically asked that he be assigned to 
his present department. And, when he decided that 
additional graduate study would be helpful, the West
inghouse Graduate Study Program enabled him to 
combine this study with his regular job. After complet
ing all required course work and his thesis last December, 
he was awarded his MSEE by the University of Pitts
burgh in June. 
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Howard Zollinger is one of many talented young 
engineers who are finding rewarding careers with West
ingnouse. You can, too, if you've got ambition and you're 
a man of exceptional ability. Our broad product line 
and decentralized operations provide a diversity of 
challenging opportunities for talented engineers. Guided 
missile controls, atomic power, automation, radar, semi
conductors, and large power equipment are only a few of 
the fascinating career fields to be found at Westinghouse. 

Why not find out now about the opportunities for y ou 
at Westinghouse? Write to Mr. L. H. Noggle, Westing
house Educational Center, Ardmore & Brinton Roads, 
Pittsburgh 21, Pa. 

YOU CAN BE SURE ... IF ITS 

Westinghouse 
WATC H · · w ESTI N G HO US E L UCILLE BAL L •D ESI ARNAZ SHows·• 

C BS TV MON D A YS 
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Phillips offers 

Careers in the 

Nation's Foremost 

Growth Industry 

Petroleum, in addition to being the world's 
most important source of energy, is also a 
vital raw material for thousands of petro
chemicals. Keeping pace with the increasing 
demand for oil and natural gas, the petroleum 
industry is a leader among the nation's growth 
industries. And Phillips Petroleum Company 
is one of the fastest growing of the nation's 

largest oil companies. 
Phillips rapid and·•·continuing expansion 

offers excellent opportunities for technical 
graduates to choose careers in such varied 
fields as research, exploration, production, 
manufacturing, transportation and marketing. 

And in addition to petroleum fuels and lubri-

cants for automotive, aircraft and industrial 
use, we produce and market a wide variety of 

petrochemicals, and operate Government
owned atomic energy installations. 

Thus, no matter what your interests are, 
you will find a ·challenging opportunity in 
some phase of our operations. Write to our 
Technical Manpower Division today for your 
copy of our new brochure, "Career With A 
Future." And be sure to arrange for an inter

view with the Phillips representativ~ when he 
visits your campus. 

0 . R. McKeithan, Director 
Technical Manpower Division 

PHILLIPS PETROLEUM COMPANY 
Bartlesville, Oklahoma 
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SNEAK PREVIEW 
LAST CALL - Fiction . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 19 

Dave Lee launches the TERRES on a climatic voyage 
nostalgically recalling the award winning 
ARCHIMEDES' PRINCIPLE. 

RIBBONS TO ROSES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 

A highly informative article on the evolution and 
development of color photography. 

HEAT TO ELECTRICITY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 

Here are the basic principles behind the transformation 
of heat directly to electrical current. 

! LOOK! ...................................................................... 29 

A delightful display of femininity. 

SHAMROCK SEZ . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . 31 

Flunkin' Frank opens his monthly column to 
the readers as well as making candid observations on 
many and varied subjects. 

NEWSTUFF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 

New and pertinent developments in the 
technical field. 

STAFF PAGE ................. ............................................. 42 

Three SHAMROCK Staff Members exposed! 

BULLARNEY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 

Note particularly the Sine of Love. 

RAN-KANINE ......... ........................ ............................. 21 

Killer combines a basic theory of thermodynamics with 
electronics to obtain 100 proof results. 
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Meet the man who watches Moscow 

from 

Michigan Avenue 

Jacob G. Tolpin, expert in the field of foreign scientific developments, often is 
consulted by leaders in academic, government and industrial enterprises. 

He keeps tab on Russian scientific moves 

WHAT are Russian scientists up to 
now? 

Few people in America are better 
able to answer this question than a 
mild-mannered, unobtrusive man 
dressed like other business executives 
on Chicago's Michigan Avenue. 

There is no cloak-and-dagger 
atmosphere surrounding Jacob G. 
Tolpin. 

It has been the daily job of Mr. 
Tolpin since 1937 to keep track of 
Russian scientific advances. He is a 
key man on the staff of specialists at 
Standard Oil who analyze foreign 
technical journals and patents. 

The primary purpose of this work 
is to keep Standard Oil research sci
entists informed of developments 
throughout the world. But the work 
has broader significance. Standard Oil 
furnishes important foreign technical 
data to nationally important bodies 
and to libraries, such as the Library 
of Congress. The knowledge gained 
from the foreign periodicals thus is 
made available to all. 

Even the Russians admit, says Mr. 
Tolpin, that American knowledge of 

petroleum technology is superior to 
their own. Standard's research at 
Whiting and other centers has re
sulted in many important discoveries 
which have helped to make America 
supreme in the field of petroleum and 
to strengthen its defenses. In the last 
few years alone, Standard scientists 
have made outstanding contributions 
that have advanced America's missile 
program and its jet air defense. 

Since our first laboratory opened 68 
years ago, we have spent hundreds of 
millions of dollars to learn more about 
oil-how to find it, produce it, refine 
it and make it more use/ ul to more 
people than ever before. 

What makes a company a good citizen? 
One measure is the contribution a 
company makes to the economic and 
physical strength of its country. 
Through constant and intensive re
search, we at Standard have tried to 
make oil yield its maximum useful
ness-both for civilian and military 
purposes. Steadily mounting efficiency 
also has helped to keep the price of oil 
and gasoline down. 

STANDARD OIL COMPANY 

OCTOBER, 1958 

To make oil more useful 
to more people than ever 
before, Standard Oil con
ducts extensive research 
work . This advertisement 
was published in Midwest
ern and Rocky Mountain 
newspapers to keep the 
public informed about the 
work Standard is doing in 
its laboratories. 

America's jets oow have a new, improved smoke
less starter cartridge (being used in the engine 
above, left) as the result of a Standard Oil research 
development. The old method, on the right, was so 
smoky it made concealment impoasible and also 
blocked fliers' views of the field. 

Radiation-resistant lubricants for atomic power 
plants are under study in Standard's research lab
oratories. Seymour Meyerson, above, is engaged in 
pioneering work in this new field. He isan authority 
on the controlled shattering of molecules by elec-
tron bombardment. ' 

THE SIGN OF PROGRESS, •• 

THROUGH RESEARCH 
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Herbert Spencer ... on the genesis of science 

" Without further argument it will. we think, be admitted 

that the sciences are none of them separately evolved -

are none of them independent either logically or histori

cally; but that all of them have, in a greater or less degree, 

required <\id and reciprocated it. Indeed, it need s but to 

throw asid e hypoth eses, and con template the mixed 

character of surrounding phenomena, to see at once that 

these notions of divi sion and succession in the kinds of 

knowledge are simply scientific fictions: good, if regarded 

merely as aids to study; b ad , if regarded as representing 

realities in Nature. No facts whatever are presented to our 

senses uncombined with other facts - no fact s whatever 

but are in some degree di sgui sed by accompanying facts: 

disguised in such a manner that a ll must b e pa rtially 

understood before any one can be understood." 

-The Genes is of Science, 1854 

THE RA ND CORPORA TIO N , SANT A M ON IC A, CAL IF ORN I A 
A nonprofit o rgani za ti on e n gaged in research on problems re la t ed to national secur ity and th e publi c int e res t 
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AiResearch engineered and produced 
this electro-hydraulic servo system
the most reliable and responsive 
steering control system for missiles 
yet produced. Extremely lightweight, 
it consists of three control valves and 
six actuators. 

This unique system represents but 
a part of the challenging, important 
work under way at AiResearch in 
missile, electronic, nuclear, aircraft 
and industrial fields. ... 

Specific opportunities exist in sys
tem electronics and servo control 
units; computers and flight instru
ments; missile auxiliary power units; 
gas turbine engines and turbine and 
air motors; cryogenic and nuclear 
systems; pneumatic valves; indus
trial turbochargers; air conditioning 
and pressurization; and heat trans
fer, including electronic cooling and 
nuclear applications. 

Intensified engineering is con-

ducted by small groups where indi
vidual effort and accomplishment are 
quickly recognized, providing oppor
tunity for rapid growth and advance
ment. An eight-month orientation 
program is offered prior to perma
nent assignment to help determine 
your placement from a variety of 
analytical or development projects. 

Advanced education is available 
through company financial assistance 
at outstanding nearby universities. 

• For full information write to Mr. G. D. Bradley 

THE GARRETT ... CORPORATION 

9851 S . SEPULVEDA BLVD .. LOS ANGELES 45, CALIFORNIA 

DIVISIONS: A/RESEARCH MANUFACTURING, LOS ANGELES• A/RESEARCH MANUFACTURING . PHOENIX• AIRSUPPLY 

A/RESEARCH INDUSTRIAL • REX • AERO ENGINEERING • AIR CRUISERS • A/RESEARCH AVIATION SERVICE 
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IT BELONGS TO YOU 

"I've enjoyed my first month at the University of Missouri. I'm con
vinced that the College of Engineering is one of the finest in the nation, but 
somehow I feel the college is a machine and I play the role of an IBM card. 
My job is to be in the proper slot at the proper time and absorb the jolts 
of the day .. Beyond this I don't seem to exist in the University." ·Also. "After 
spending three years in school, I think that the eng ineers are a pretty dead 
bunch . They haven't any organization or school spiri t . The Eng ineers' Club 
is operated by a minority of the engineers and the Shamrock could definitely 
stand improvement." These two attitudes, even though they are a minority 
opinion, reflect a serious problem in large schools. They particularly reflect 
a problem at the University of Missouri. 

The very simplicity of the answer to this problem makes the solution 
difficult to put into practice. The College of Engineering is not a machine. 
It only seems that way because you are not an integral part of it. If the Engi
neers' Club and the Shamrock are not operating on the level you feel is 
necessary, only YOU can change it. 

It is certainly true that our primary goal is to get a good education 
while we are in school. However, let us not exclude all other goals to achieve 
this primary goal. If we graduate with a degree and nothing else, we will 
be the losers. 

Give yourself a break and become a vital force in YOUR college. You 
will reap the benefits of having broadened your outlook and taken advantage 
of the opportunities presented here. When we look back many years from 
now, we won't remember the struggles we went through. We will remember 
only the feeling of accomplishment we had when Engineers' Week was a 
smashing success and when the Shamrock received a national award . Most 
of all we will recall the feeling of pride we had when we said to ourselves, 
" I'm graduating from the finest Engineering school in the nation and I did 
my small part to make it the finest ." 

Freshmen , sophomores, juniors, and seniors-you can all do your small 
part, but the time is NOW. 

FRONTISPIECE: 

OCTOBER, 1958 

This 59-ton stator is a part of one of three 
235 ton generators being installed at 
Sunnyvale, California, by Westinghouse. 
The view shows the insertion of coils 
around the rim. 

R.S.R. 
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STRAIGHT TALK TO ENGINEERS 
from Donald W. Douglas, Jr. 

President, Douglas Aircraft Company 

I'm sure you've heard about Douglas projects like 
Thor, Nike-Ajax, Nike.Hercules, Nike-Zeus, 
Honest John, Genie and Sparrow. While these 
are among the most important defense programs 
in our nation today, future planning is moving 
into even more stimulating areas. 

Working as we are on the problems of space 
flight and at the very borderline of the unknown, 
engineering excellence in all fields is essential. 

For you engineers who can help us move forward, 
opportunities are almost as limitless as space 
itself. 

If you thrive on tough problems - and there 
are many-we'd like to discuss a future at 
Douglas with you. 

Please write to Mr. C. C. La Vene 
Douglas Aircraft Company, Box 6102-L 

Santa Monica, California 

THE MISSOURI SHAMROCK 



Some items of interest regarding thermoelectric 

materials and the new thermionic converter 

Heat to Electricity 

TWO independent studies have 
recently been made in con

verting heat directly into electri
city. General Electric has devel
oped a "thermionic converter." It 
involves "boiling electrons out of 
a metal" while Westinghouse has 
discovered new ceramic materials 
which exhibit thermoelectric 
properties. 

"The unique thermionic con
verter has already achieved effi
ciencies as high as eight per cent, 
although it is still in the labora
tory stage. 

This electronic device takes 
advantage of the fact that elec
trons can be "boiled out" of a 
hot metal surface and used to 
produce an electric current di
rectly. Since the device operates 
at very high temperatures, there 
is a possibility that it might be 
used in conjunction with conven
tional means of producing electri
city, such as turbines. In such a 
case, the turbine could use rela
tively low-temperature steam, and 
the thermionic converter could 
make use of the additional heat 
which would otherwise be wasted. 
Improved efficiency for the com
bination would result. 

Other possible applications of 

OCTOBER, 1958 

the new device include its use to 
convert the heat of nuclear re
actors directly into electricity, in
stallation in the tailpipes of jet 
engines, and use in conjunction 
with solar energy systems. 

In essence, the device applies 
heat to boil electrons out of the 

BUD McKELVY, E.E. '59 

surface of the hot metal cathode, 
smooths their path through a gas
filled space, and collects them on 
a somewhat cooler anode. From 
here they are sent through an 
external circuit, in which they do 
work. Although attempts have 
been made in the past to develop 
such a device, new approaches to 
the design of the electrodes, the 
materials used, and the gas en
vironment within a glass envelope 
have resulted in a more efficient 
flow of electrons than ever noted 
before. 

It is estimated that in order to 
build a converter with a capacity 
of one kilowatt, it would be neces
sary for the hot emitting electrode 
to have an area of four inches on 
a side. This calculation is based 
on the assumption that ten watts 
per square centimeter could be 
generated. At present, only ap
proximately three watts per 
square centimeter have been 
achieved. The greatest power out
put attained thus far has been 
one-half watt at 0.8 volt. 

The eight per cent efficiency 
that has been achieved is still 
considerably below the calcula
tion theoretical maximum effici
ency of over 30 %. Present-day 
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Apparatus used in studying new thermoelectric materials. 

Ceramic materials which constitute a new field in heat to electricity conversion. 

12 

turbine-generator sets operate at 
approximately 40% efficiency. 

In the thermionic converter, a 
hot electrode emits electrons and 
a somewhat colder electrode col
lects them. The necessary heat 
can be supplied to the emitter by 
any convenient means. This source 
must be capable of making the 
emitter white-hot; the hot surface 
may, for example, be at 2500° F 
and the "cold" one at 1250° F . 

The electrons, boiled off the 
emitter's surface by the trillions, 
tend to repel each other, due to 
the "space-charge effect." To deal 
with this problem, the space be
tween the electrodes is filled with 
an ionized gas. The positively 
charged particles in the gas tend 
to cancel out the effect of the 
crowd of negatively charged elec
trons, thereby facilitating the 
electron's passage across the 
space. The electrons, originally 
given energy by the heat source, 
still have a considerable amount 
left when they reach the collector. 
They can consequently be sent 
through an external circuit to do 
work. 

New thermoelectric materials in 
the general category of substances 
that characteristically are insula
tors, or non-conductors of electri
city have been discovered. These 
thermoelectric materials are 
ceramics, the same broad group 
of substances that includes such 
common substances as pottery and 
brick. 

The ability of ceramics to with
stand high temperatures is well 
known. As far as is known, the 
ceramic-type materials are the 
first solid-state thermoelectric 
substances to operate with what 
is considered promising effici
encies at temperatures in the 
range of 2000 to 3000 degrees 
Fahrenheit. 

Materials are Plentiful 
Inexpensive 

The new thermoelectric mater
ials are technically described as 
"mixed valence compounds of the 
transition metals." 

(Continued on page 34) 
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Job facts from Du Pont 

DU PONT PLANTS AND LABORATORIES 
IN 26 STATES OFFER VARIED JOB LOCATIONS 

TO TECHNICAL STUDENTS 
BENEFIT PROGRAM 

MEANS ADDED INCOME 

by H. J. Hollberg 
Du Pont personnel representative 

Don't forget the "extras" of an em
ployee benefit program when you com
pare the job offers and salaries of 
different companies. At Du Pont, these 
extras mean added income that doesn't 
always meet the eye. They include 
life insurance, group hospitalization 
and surgical coverage, accident and 
health insurance, pension plan and 
paid vacation. 

In addition, the Company sponsors 
a thrift plan. After two years of serv
ice, for every dollar you invest in 
U. S."Savings Bonds the Company sets 
aside 25 cents for the purchase of 
common stock in your name. Roughly, 
60,000 of our employees are now par
ticipating in this plan. 

If you have specific questions on 
DuPont benefits, just send them to 
me. I'll be happy to try to answer 
them. E. I. du Pont de Nemours & Co. 
(Inc.), Room 12421 Nemours Build
ing, Wilmington 98, Delaware. 

OCTOBER, 1958 

EXPANSION PROGRAM 

OPENS UP MANY NEW 

CAREER OPPORTUNITIES 

The location of your first assignment 
with Du Pont depends on your quali
fications and on the openings in your 
field, but every effort is made to match 
the job and the location with your 
preference. The chances for a success• 
fol match are good. 

Today there are men and women 
carving out careers with Du Pont at 
more than 75 plants and nearly 100 
laboratories spread throughout 26 
states. Last year the Company spent 
$220 million for new plants and for 
increased capacities at existing instal
lations. This year new plants have 
already been put into operation in 
Virginia and Michigan. Six more 
are under construction. Others are 
planned for the near future. 

Most Du Pont units, it is true, are 
located east of the Mississippi. Com
pany headquarters, for example, along 
with many labs and plants, are located 
in and around Wilmington, Delaware, 
which is a pleasant residential area 
within easy reach of Washington, 
Philadelphia and New York. But there 
are also plants and laboratories in 
California, Iowa, Kansas and Texas, 
and plants in Colorado, Missouri and 
Washington. 

Wherever you're assigned, you'll be 
proud of the Du Pont Company both 
on and off the job. You'll find the 
people you work with friendly, stimu
lating, and active in the life of the 
community. 

MECHANICAL ENGINEERING 
MOVIE AVAILABLE 

FOR A.S.M.E. MEETINGS 

There's a great demand for mechan
ical engineers at Du Pont. In fact, the 
ratio of mechanical to chemical en
gineers is just under 1 :2. Whether 
your chosen field is research, develop
ment, plant engineering, production 
supervision or sales engineering, you'll 
find a good future at Du Pont. 

If you would like to learn in detail 
what mechanical engineers do in the 
chemical industry, arrange to see the 
Du Pont film, Mechanical Engineering 
at DuPont. It is available at no cost 
for A.S.M.E. chapter• meetings, fra
ternity house and dormitory showings. 
Write to Room 12421 Nemours Build
ing, E. I. du Pont de Nemours & Co. 
(Inc.), Wilmington 98, Delaware. 

SEND FOR 
INFORMATION BOOKLET 

Informational booklets about Du Pont are 
yours for the asking. Subjects include: 
mechanical, civil, metallurgical, chemi
cal, electrical and industrial engineers 
at Du Pont; technical sales, research 
and development. Just name the subject 
that interests you and send your name 
and school address to E. I. du Pont de 
Nemours & Co. (Inc.), Room 12421 
Nemours Building, Wilmington 98, 
Delaware. 

~ 
ll(G u s p.U OH 

BETTER THINGS FOR BETTER LIVING 

. . . THROUGH CHEMISTRY 
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Horn fed parabolic reflector antenna for airborne applications. Charged aluminum particle suspended and 
controlled in a vacuum chamber by an 
oscillating electric field. 

The Persistor gives promise of cryogenic computer 
memories with a capacity of 1,000,000 bits per 
cubic foot and access times of 1/ 30 microsecond. 

Ground based data handling equipment for processing analog and digital 
reconnaissance information. 

Data conversion system for digitizing and processing telemetered 
missile test data. 

Pictorial PROGRESS REPORT 

The photographs above illustrate some of.the recent research, 

development, and manufacturing activities at Ramo-Wooldridge. 

Work is in progress on a wide variety of projects, and positions 

are available for scientists and engineers in the following fields: 

Electron micrograph of impact produced on 
aluminum coated glass by a 1 micron diameter 
particle traveling at 7,000 feet per second. 

Digital Computers and 
Control Systems 
Communications and 
Navigation Systems 
Guided Missile Research 
.and Development 
Infra red Systems 
Electronic Countermeasures 
Electronic Instrumentation 
and Test Equipment 
Basic Electronic and 
Aeronautical Research 

The Ramo-Wooldridge Corporation 
LOS ANGELES 45. CALIFORNIA 
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Ribbons to Roses 

W INTER, 1861. In these 
United States, General 

McClellan groomed the Army of 
the Potomac for an assault on 
Richmond, while in the enthusi
astic South, gracious dreamers 
genteely assured one another that 
those "damn Yankees" would be 
handily bested by midsummer. 

And in London, a magic lantern 
show was being presented to a 
distinguished audience in evening 
dress. The slides were not of very 
interesting subject matter - in 
fact, they were photographs of 
pieces of ribbon. But no one felt 
cheated in the least, for the show's 
producer was no less than scientist 
James Clerk Maxwell, presenting 
to the Royal Academy of London 
the first color photographs in his
tory. 

Maxwell's color was of the addi
tive type - he photographed 
colored ribbons through red, 
green, and blue filters, then proj
ected the resulting positive trans
parencies through the same filters. 
When all three images were in 
register, the original colors were 
reproduced ... almost. 

Even if the crude projectors 
were carefully adjusted for equal 
brighteness, and the filters pre
pared as accurately as the state of 
the art would allow, color render
ing was far from perfect. Emul
sions of the day were much more 
sensitive to higher-energy blue 
light than to red, giving the pic-
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tures a pronounced cast, and of 
course no one had heard of a 
color-corrected lens. 

In 1873, Vogel and others paved 
the way for modern photography, 
both black & white and color, by 
the development of panchromatic 
emulsions. Sensitized with dyes 
and intricate processes, these 
emulsions respond to the various 
wavelengths of light in about the 
same manner as the human eye. 

However, the next color process 
to appear did not require pan
chromatic emulsions for success. 
It is doubtful, though, if any 
method has ever produced colors 
of such perfect faithfullness as 
George Lippman's Interference 
photographs. In the Lippman pro
cess, the image is produced on an 
emulsion backed with some highly 
reflective surface, such as mer
cury. Light passing through the 
emulsion is reflected by the back
ing, and the resultant interference 
pattern in the developed plate 
produces brilliant color when 
viewed under direct light. (Ran
dom interference colors are often 
seen in soap films or oil films on 
water.) 

The technical problems of pro
ducing perfectly backed films 
make the Lippman process im
practical and it remained for the 
Frenchman Lumiere to introduce 
the first commercially successful 
color film in 1907. 

Interesting enough, Lumiere 
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produced color with grains of 
starch. The grains, fine as dust, 
were separately dyed red, green, 
and blue, mixed in equal propor
tion, and coated thinly upon a 
panchromatic emulsion. By an 
artful scheme, lampblack was 
used to fill the microscopic spaces 
between starch particles. The 
plates (or films) were exposed 
through the starch lattice, and 
yielded color negatives. 

For display, reversal processing 
could be used, or prints could be 
made as in black and white photo
graphy. 

Lumiere's Autochromes as they 
were called, received fairly wide 
acceptance, and many may be 
seen today in the pages of the Na
tional Geographic Magazine. 

In 1908, Berthon developed a 
color film which made use of a 
lenticulated backing. Lenticula
tions are tiny, rectangular convex 
lenses, often seen today in small 
advertising gimmicks such as the 
luscious model on the change tray 
which winks coyly as the viewer's 
position changes. In Berthon's 
camera, a three-color strip filter 
was placed over the lens. Pictures 
were exposed through the lenti
culations, and thus consisted of 
myriad images of the filter's 
colors. When projected through 
another strip filter, the shots 
yielded very acceptable color. The 
Eastman Kodak Company liked 
the result well enough to use the 
method for the first color home 
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movies, and to distribute the pro
duct as Kodacolor. (The process 
has since been abandoned.) 

So far, all color processes were 
merely schemes for coloring the 
output of a regular black and 
white image. As early as 1905, 
Schnizel had proposed a subtrac
tive color process in which oxidi
zed developer near the reduced 
grains of silver in an emulsion 
would react with dye couplers, 
actually producing a colored 
image. He also designed the first 
tri-pack, with a three-layer emul
sion and self-contained filters. 
Unfortunately, neither Schnizel 
nor his successor Fischer could 
make their process work-the dye 
couplers would "wander" helter
skelter among the layers of emul
sion, giving results that may have 
been artistically interesting but 
totally inaccurate. 

Kodak engineers finally cor
ralled the couplers, and the pro
duct was put on the market in 
1935 as Kodachrome. Continued 
improvements have been made in 
the film, but the basic method re
mains unchanged. 

The Brown Derby 

Liquors 

Champagne 

Wines 

Imported and 

Domestic Beers 

FIFTY-FOUR VARIETIES 

OF SCOTCH 

Glass Service 

BEVERAGES OF QUALITY 

116 S. 9th Ph. GI 3-5409 
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Color at the movies was much 
more bizzare of method than still 
photography. The first showings 
of the Kinemacolor and Frieze
Green processes used a two-color 
base produced by a color wheel 
rotating in synchronization with 
the frames. In 1912 Gaumont de
vised a three-lensed monster, and 
we have already mentioned 
Kodak's lenticulated method. The 
Technicolor Corporation took an 
early lead in its field with the first 
practical films for theater showing 
in the early 1920's. 

These first productions used a 
two color system, with a dyed 
emulsion on each side of the sup
porting celluloid. In 1927 both 
images were placed on one side, 
with thinner emulsions, and pro
jectionists everywhere breathed a 
hearty prayer of thanks. Cellulose 
film was problem enough to splice 
without having to worry with 
emulsions on both sides of it. 
Moreover, as the two components 
of each color frame were sepa
rated slightly, it was necessary to 
refocus for color projection-not 
at all a trifling job on some early 
machines. In 1932 the Corpora
tion changed to a tri-color process, 
using a special camera which 
photographed two strips of film, a 
bi-pack and a single layer, simul
taneously. This clumsy operation 
was finally discontinued in 1944, 
and Technicolor joined Koda
chrome and others as a tri-pack 
process. 

A nasty dermatitis could be ac
quired from the dye couplers used 
in the then modern color pro
cesses. This left amateur pro
cessers rather out of the field until 
1946, when Kodak introduced 
Ektachrome. The new process was 
very similar to Kodachrome, but 
the chemicals had been tamed 
until they were no more irritating 
to the skin than ordinary devel
opers. 

... 
And then there was the rather 

forlorn engineer who, on seeing a 
pigeon flying overhead exclaimed, 
"Go ahead, everybody else does." 
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You're on 

the right 

road ... 

O CTOBER , 1958 

The biggest construction job in history is under way. 
It's the building of a vast new network of Interstate 
Highways. Miles and miles of highway. For trucking. 
For travel. For defense. Some 41,000 miles in all. In 
addition, many thousands of miles of primary and 
secondary roads are being built in a greatly expanded 
"ABC" Highway Program. 

With these new highways will come new industries 
... new communities .. . a greater share in national 
life for everyone. 

It ' s a big Job .. . an Important Job i 

And you're on the right road when you study asphalt 
technology ... asphalt's characteristics and its appli
cations in pavement construction. 

Asphalt pavement is playing a leading role in the 
construction of the Interstate System. 

It now surfaces 81 % of State Primary and Munici
pal Extensions - the nation's most heavily traveled 

PETROLEUM ASPHALT FLOW CHART 

This simplified graphic chart 
shows the inter-relat ionships of 
petro leum products, with gaso
line, oil a nd aspha lt flo wi ng 
from the some oil well. 

roads-and 85% of all paved roads and streets 
in the country. 

Your contribution - and reward - will de
pend in part on how much you know about it. 

Do you know, for example, how Asphalt 
fits into the over-all petroleum family? This chart 
illustrates the inter-relationship of Asphalt with other 
refined petroleum products. 

The semi-solid form-Asphalt cement-is the basic 
paving material. It is used in hot-mix Asphaltic pave
ments for roads, airfields, parking lots and thousands 
of construction and industrial applications. 

Liquid Asphalt materials - road oils, emulsions and 
cutbacks - are used extensively for a variety of con
struction and specialty applications. 

Speclal Student Kit on Asphalt Technology Free l 

Literature included gives you a broad concept of 
Asphalt products-its sources, production, characteris
tics and uses. Put yourself on the right road by send
ing for your kit today. A postcard will do. 

THE ASPHALT INSTITUTE 
Asphalt Institute Building, 
Campus- University of Maryland 
College Park, Maryland 

Ribbons of velvet smoothness .•• 
ASPHALT-paved Interstate Highways 
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Nearing completion at Convair
Fort Worth - the world's largest 
Altitude Chamber of its kind. 

Bonded sandwich paneling
pioneered by Convair-Fort Worth 
- is fabricated in an almost un• 
limited variety of shapes and sizes. 

Final checkout of B-58 is performed 
with special SO-ton refrigeration 
unit to cool electronic equipment, 
and an electric power generator. 
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The huge Convair-Fort Worth plant Is lo• 
cated on the western edge of Fort Worth, 
and is connected to all parts of the city by 
a system of limited access freeways. 

Vital statistics for the engineer and 
scientist interested in a position affording 
a high potential for professional growth: 

• America's largest and most 
complete air craft manufactur
ing facility located in the na
tion's 12th market area 

• Nearly half-a-hundred highly 
advanced Air Force contracts 
now on hand 

• Extensive research and de
velopment equipment and 
facilities 

• Broad educational and em
ployee benefits 

• First to employ the weapons 
system management concept 

• Latest achievement . . . Am
erica's first supersonic bomber 
. .. the all new B-58 

A resume of your training and experience 
will be evaluated by engineers in the 
department best suited to your particular 
qualifications. 

CONVAIR 
FORT VVORTH 

FORT WORTH, TEXAS 

CONVAIR IS A DIVJSION OF 
GENERAL DYNAMICS CORPORATION 

DAEAC - newest and most ad
vanced facility - permits static, 
dynamic, flutter and steady-state 
areoelastic testing of the complete 
airplane by means of direct elec• 
trical analog. • 

Full scale mock-up and test stand 
for B-58 h)•draulic powered flight 
control system. 
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LAST CALL! 

EDITORS NOTE: The publication of this 
article revives the field of Science
Fiction for the SHAMROCK. This is the 
first in a series of fictional stories. 

BEAUTIFULLY silver against 
the violet inks of upper 

atmosphere, the TERRES ghosted 
gently down to the lush vegeta
tion of sphere S-7. Not that there 
was anything so unusual in the 
arrival of a humanoid explorer on 
a virgin planet-since the develop
ment of hyper-drive so many ships 
had been converted to explorers 
that it was actually getting diffi
cult to find a world still undefiled 
by the horde of conquerors. 

But the TERRES was not a pri
vate yacht. She was a Royal Navy 
Vessel. As a matter of fact, she 
was the last vessel of the now 
extinct Royal Navy, and that was 
unusual. Only the day before yes
terday there had been ten thou
sand. 

Only the day before yesterday. 
But time is a liar. Men try to rea
son with Time, to chain it with 
reason and make it a slave. They 
build a world from a whirling 
chunk of rock, and machines out 
of the world. They put their lives 
into their machines, and then the 
machines become mightier than 
the men. Men turn their ma
chines against one another, de
pending upon Time to be reason
able though they are not. Then 
Time, briefly, reveals its real self; 
the results of a million million 
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particles of Time change blinding
ly into energy and becomes again 
a part of time in the tiniest frac
tion of an instant. And this had 
happened the day before yester
day. 

The TERRES had been ready 
to blast off for V ensus, warmed 
up, sealed, and the crew at ready 
stations when the dials of the 
radiation control fled in terror 
to the farthest sections of their 
panels. As each instrument peg
ged, one of the mighty hyper
drive units sprang into burning 
life. This was a safety precaution 
designed to hurl a ship out of 
occupied territory instantly when 
her radiation level rose above the 
safety point. This time the device 
shouldn't have functioned at all, 
because the excess radiation was 
outside the ship, in the burning, 
dying atmosphere. The TERRES 
should have perished with the 
planet that gave her existence. But 
she did not. Because of weakness 
in the rotting insulation of her 
hull? Because of a slight malad
justment? Perhaps ... fate ... ? 

In the TERRES' spacious, trans
parent-domed bridge were three 
officers-"El Captain" and two 
mates; in the hold were one hun
dred proles. 

The three officers sat around 
the triangular chart board. 
Shriveled husks of glory. None 
spoke. There was nothing to say. 

Thompson, his shocking red 
flare of hair seemingly subdued 
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by the events of the last few 
hours, was idly scraping his left 
knuckles with the palm of his 
right hand. 

"Goddamnit, cut the racket!" 
Exploded Harris, the second mate. 
"I got problems enough without 
listening to a sloppy imitation 
of a hundred-ship blast off!" 

Thompson never hurried. He 
was a perfect example of the ex
ception which proves the rule, a 
red-head who was possesed of a 
calm and even disposition. Look
ing down from heights of disdain, 
he chided, "What's the matter, 
Pretty Boy-stuck for a date to
night?" 

"Darn right he is," said Captain 
Peters. "As a matter of fact, so 
are you. My stars," he added as 
a wrinkle snaked its aging way 
across his brow, "So am I!" 

"Well, sir, you and I are," 
amended Thompson, "But I don't 
know about Harry Boy. He can 

always take one of the proles." 
The shot was devastating. Har

ris looked like something from an 
old-time science fiction story as 
he sprang cat-like to his feet, 
service blaster appearing magic
ally in his gloved hand. "Son of 
a .... '' 

"Siddown, Hopalong, and that's 
an order!", barked Captain Peters. 
"Listen, you two, we happen to 
be the last men in the universe, 
and dad-gum it all, we're going 
to act like it if I have to hog-tie 
the both of you!" 
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Harris knew full well that "El 
Captain" was quite capable of do
ing anything with his muscles that 
he said he would do, so Harris 
sat, the perfect picture of a 
doomed, but valiant spaceman. 
One of the old masters like Brad
bury would have been proud of 
him. But Harris wasn't thinking 
noble thoughts. He was wondering 
what the little blonde he met last 
week kissed like. 

Below, in the hold, the proles 
had been having a party. They 
were never permitted liquor in 
any form on earth, so when a cask 
of spirits fell among them during 
the smashing take off, they soon 
did it to a rioutous death. Finally 
the brawling, fetid mass sank into 
drunken oblivion, and a damp 
quiet echoed in the cavernous 
chambers. 

When the whine of the auto
braker swept a nsmg chord 
through the ship one of the rem
nants in the bridge mechanically 
closed a few contacts on the panel 
to his right, apd the TERRES sank 
softly to rest. All three officers 
rose in unison and filed aling the 
shining metaline corridor to the 
outer port. Dials on the inner 
panel informed them that the 
atmosphere outside consisted of 
twenty parts oxygen, thirty-seven 
parts helium, and approximately 
forty-three parts of nitrogen, with 
traces of ozone, neon, and krypton. 
If not exactly soothing, the mix
ture was breathable. Actually, the 
machine need not have told the 
officers anything. 

They had checked well all the 
available data on S-7 and had 
selected it as being the planet best 
suited to their purpose, the dump
ing of the proles on some life
sustaining world. As soon as they 
had recovered from the shock of 
seeing their home disentegrate 
into a witch's cauldron of furious
ly merging elements, the crew of 
the TERRES had realized that 
they were the last of their eivili
zation, except for the proles. And 
the proles didn't really count. 
Proles, although they resembled 
human beings, were but disgust-

20 

ing, yet efficient machines, the 
quite expendable products of bio
logical laboratories. 

Had it not been for Captain 
Peters, the mates would have 
destroyed the TERRES and them
selves hours ago. But Royal Navy 
officers were, above all, just; 
therefore the proles, innocent of 
any part in the destruction of a 
people, were to be given a chance 
to survive. Once they were safely 
deposited in some remote but 
habitable planet, the officers 
could, if they liked, hasten the 
inevitable. 

The TERRES crouched upon a 
slight rise in the center of a vast 
plain in an uninhabited section of 
S-7. Three figures in imperial 
grey became insignificant motes 
against the ship's faintly lumi
nescent flank as they painfully 
opened her smallest cargo port 
and delivered her slug-like cargo. 

Finally the task was done. 
When the proles awoke, they 
would find a little food, water and 
implements at their sides. There 
was small animal life on the plain, 
and proles were tough. They 
would survive. 

As he turned from the last of 
the filthy, limp, forms, a ghost of 
humor momentarily haunted the 
Captain's drawn face. "You 
know," he said to no one in parti
cular, "I did a little more checking 
on S-7. Funny thing, but accord
ing to Merkin's 'Probable Evolu
tion Cycles of unexplored Planets' 
the natives here should now be 
at a stage where they resemble 
the proles quite closely, save for a 
slight difference in skin coloring. 
Singular, no?" 

"Sure is!" yelped Harris. "Fine 
time the natives will have if they 
spread to this continent and find 
their own kind here before 'em!" 

"Yes," agreed Thompson. "And 
I doubt if they ever notice the 
difference in color." 

"Probably won't, all right," said 
Captain Peters. "But they sure 
will have a pretty puzzle on their 
hands." 

Once again the tiny masters 
inched up the streamlined sides 

of their towering servant. The 
door swung shut. With a caco
phony of all the sounds of power, 
the TERRES rose on her snail's 
foot of living fire, and faded into 
the distance. 

"Just for the pure H of it, why 
don't we buzz that native city on 
the other land mass of S-7?" 
Harris was always in for a gag. 

"Because we just barely have 
fuel to get back as it is," Captain 
Peters answered tolerantly. 

"Back where?" Inquired 
Thompson. "And why?" 

"Ummmmmmm . . .. Oh, very 
well, then. Turn around if you 
must. I don't suppose anything 
really matters now." 

"El Capitan" was wondering 
why he had bothered to be so 
magnanamous in the first place. 
What good had it done him to be 
so undeviatingly just, strong and 
kind? There would be no more 
medals of honor. There would be 
no more honor. For honor is, in 
the final analysis, inspired by fear 
of soc:_iety's reproof. Now there 
was no society. . .. 

Swinging in a perfect arc, the 
TERRES bore east and south over 
the largest sea on S-7. In a few 
minutes the coastline of the larger 
continent lifted itself out of the 
haze. Seconds later, they were 
almost over the city. They 
swooped lower, and Harris craned 
agonizingly out of his seat to 
catch the first glimpse of the na
tives. 

For once, Harris was at a loss 
for words. "URLG!" He choked, 
pointing a quavering finger at the 
forward port. The Captain and 
Thompson leaned forward-

"W ell I'll be John Brown on 
Sunday!" "El Capitan" was not a 
profane man. He cut the rockets, 
and the TERRES glided lower. 

Thompson never hurried, even 
for matters of tremendous import. 
He always waited until he had all 
the facts, then made a full report. 

"Hell's Bells! The natives look 
like proles, all right, but people 
look sort of like proles, too. And 

(Continued on page 40) 
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FLORIDA RESEARCH AND 

ISOLATION-Ten square miles comprise the site of 
Pratt & Whitney Aircraft's new Florida Research and 
Development Center. Experimental shops and offices 
covering some 17 acres·•.are in the foreground, while the 
tests areas, barely visible in upper left, lie four miles in 
the background. 

LOCATION-The new Center is located at United, 
Florida, midway between West Palm Beach and Lake 
Okeechobee, in the upper Everglades area. It is almost 
surrounded by a wildlife sanctuary. Most employees live 
in the cities and towns along the east coast of Florida, 
driving to the Center on excellent new highways. 
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DEVELOPMENT CENTER • • • 
Another Unmatched Engineering Facility to 
Advance Propulsion Systems of the Future 

Future aircraft and missiles may require propulsion 
systems far different from those in wide use today 
- different in size, power output, appearance, and 
perhaps even in the basic method of utilizing energy. 

To probe the propulsion future ... and to build 
and test greatly advanced propulsion systems for 
coming generations of flight vehicles, Pratt & 
Whitney Aircraft is now operating its new Florida 
Research and Development Center. This facility 
supplements Pratt & Whitney's main research and 
development installations in Connecticut. 

The new Florida Center, financed and built by 
Pratt & Whitney Aircraft, is unique in America's 
air industry. Here a completely air-conditioned 
plant with 17 acres under roof is specially designed 
and equipped for the development of new power 

plants of virtually any type. Testing is handled in 
special isolated areas; the nearest is four miles 
from the plant and many miles from any inhabited 
area. The new Center can be greatly expanded on 
its 10-square-mile site. Continued isolation is in
sured by a vast wildlife sanctuary in which the 
Center is located. 

Of the many people employed at the Center to
day, about half are scientists, engineers and highly 
trained technicians. By late next year, the total 
number is expected to be almost doubled. 

The new Florida Research and Development 
Center is one more reason why Pratt & Whitney 
Aircraft is able to continue producing the world's 
best aircraft propulsion systems . . . in whatever 
form they take. 

For further infor.mation regarding an engineering career at 

Pratt & Whitney Aircraft, contact your college placement officer. 

PRATT & WHITNEY AIRCRAFT 

OCTOBER, 1958 

Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS - East Hartford 

FLORIDA RESEARCH AND DEVELOPMENT CENTER - United, Florida 
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OUTER SPACE? 

Relative size of missile that can 
be boosted with a million-pound 
thrust engine is shown in sketch 
by artist of Rocketdyne, the divi
sion of North American A via ti on, 
Inc., which has just received an 
Air Force contract to build major 
components for the unprecedented 
engine. An essential step toward 
interplanetary exploration, the de
velopment of a single-chambered 
engine in the million-pound class 
will make a cluster of six for a 
six-million-pound thrust a rela
tively easy realization. 

SHALE OIL 

The University of Denver has 
cracked the problem of turning 
oil shale deposits into liquid fuel 
at competitive prices. The process, 
owned by Oil Shale Corp. of Car
son City, Nevada, involves crush
ing the shale and placing it in a 
rotary retort with previously 
heated walnut-sized balls of metal 
or a ceramic material. The hydro
carbon vapors thus gained are 
then cooled to liquid form and 
passed through a coker to produce 
crude oil. 

ULTRASONIC BURGLAR 
ALARM 

Top-secret documents can be 
left laying on desks overnight 
without posting a human guard in 
the room, thanks to a new elec
tronic device the size of half a 
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1,000,000 LB. 
THRUST VEHICLE 

JUPITER 'c' 

grapefruit. The electronic guard 
is a ceiling mounted ultrasonic 
transmitter that floods a restricted 
area with sound waves of 19,200 
cycles per second, beyond the 

BUD McKELVY E.E. '59 

range of human ears, and sounds 
an alarm when there is the slight
est movement in the area. The 
equipment is tamper-proof and 

(Continued on page 30) 
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It takes all kinds 
of engineers to do 

Western Electric's job 
It is Western Electric's job in the Bell System to manufacture some 65,000 different 
parts which are assembled into a vast variety of telephone apparatus and equipment. 
This job, coupled with our other responsibilities as part of the System, requires the 
assistance of engineers in every field. 

Their skills and talents are needed to develop new manufacturing techniques, solve 
quality control problems, determine machine and tool requirements, devise testing 
facilities and methods. They work on new applications for metals and alloys, calculate 
raw material needs, seek manufacturing cost reductions. 

In helping meet the Bell System's need for more and better telephone equipment, 
Western Electric engineers have assignments in the other areas of our job-installation, 
distribution and purchasing. 

Our engineers are also deeply involved in defense projects entrusted to us by the 
government. Because of our specialized experience as part of the Bell System we are 
well equipped to handle the job. Among these projects: the Nike guided missile system 
and the White Alice communications network in Alaska. 

Of course, Western Electric engineers are encouraged and assisted in developing 
professionally .. . in expanding their technical know-how. Company-sponsored pro
grams - like the full-time Graduate Engineering Training Program and the Tuition 
Refund Plan-help them along. 

Promotion from within-a Western Electric policy-helps many of our engineers 
move into positions of prime responsibility. Today, 55% of the college graduates in our 

upper levels of management have engineering degrees. In 
the next ten years, 7,000 key jobs must be filled by newly 
promoted people-engineers included. 

Western Electric technical fields include mechanical, 
electrical, chemical and civil engineering, plus the physi
cal sciences. For more information pick up a copy of 
"Consider a Career at Western Electric" from your 
Placement Officer. Or write College Relations, Room 
l 111D, Western Electric Company, 195 Broadway, New 
York 7, N. Y. And sign up for a Western Electric inter
view when the Bell System Interviewing Team visits your 
campus. 

w~ster1t Electric 
MAN UFACTURING AND SUPPLY~ UNIT OF THE BELL SYSTEM 

Principal manufacturing locations at Chicago, Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale , Pa.; 
Burlington, Greensboro and Winston-Salem, N. C. ; Buffalo, N. Y.; North Andover, Mass.; Lincoln and Omaha, Neb.; Kansas City, Mo.; 
Columbus, Ohio ; Oklahoma City, Okla. , and Teletype Corporation , Chicago 14, Ill. and Little Rock, Ark. Also western Electric 
Distribution Centers in 32 cities and Installation headquarters in 16 cities. General headquarters: 195 Broadway, New York 7, N. Y. 
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Now you can ...... why only 
leads & pencils give you perlecUy 

-~ , 
,, .. ,.,,t''/,• , 

GRAPHITE LIKE THIS + 

' ' ,'< 

~ 

CLAY LIKE THIS MAKES THIS LEAD STRUCTURE 

i . 

\ . ' 

/ 

, fk -· 
ik ' 

' ·· 
100$ "ELECTRo~ic" GRAPHITE · + SUPERFINE CLAY MAKES THIS LEAD STRUCTURE 

g 

YOU ALWAYS GET PROVEN QUALITY FROM TURQUOISE ORA WING LEADS AND PENCILS 

PROVEN GRADING-17 different formulae make sure you get exactly the line you expect

from every pencil, every time. 

PROVEN DURABILITY-Because compact lead structure gives off no chunks of useless "dust" 

to blow away, Turquoise wears down more slowly. 

PROVEN NEEDLE-POINT STRENGTH-as electron photomicrograph shows, Turquoise lead struc

ture is finer-and therefore stronger. It holds a needle point under 

drawing pressures for long lines of unchanging width. 

EAGLE PENCIL COMPANY• NEW YORK • LONDON •TORONTO• MEXICO • SYDNEY • BOGOTA 
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Eagle Turquoise 
sharp drawings 

This Electron Microscope takes per 
fect pictures 7,500 times actual size 
-lets you see the startling difference 
between Eagle's "Electronic" Tur
quoise Lead and the lead in the 
usual quality drafting pencil. 

. . . AND MARKS LIKE THIS 

' ... AND MARKS LIKE THIS 

•TURQUOIS 
CLEANTEX 
ERASER: 
Super-soft, 
non-abrasive 
rubber. 

OCTOBER, 1958 

Photog raphs courtesy of 
lodd Research Industries, Inc. 

Relatively large, irregular particles 
of graphite make a rough-edged 
line. Drawings will be inferior . 

Tiny, more uniform particles deposit as 
a clean-edgea, solid line. Drawings · 
will be perfectly sharp, clearly defined. 

WRITE FOR FREE SAMPLE DEMONSTRATION KIT 
(including Turquoise wood pencil , Turquoise lead, and 
Turquoise "skeleton" lead) naming this magazine. Eagle 
.Pencil Company, 703 East 13th Street, New York, N. Y. 

EDI,£® 
TURQUOISil 

PENCILS AND LEADS 

are 'the largest ... selli 
in the United States! 
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ENGINEERSI 
VISIT THE 

UNIVERSITY BOOK STORE 
COMPLETE ENGINEERING SUPPLIES 

• SLIDE RULES 

• MECHANICAL DRAWING EQUIPMENT 

• ALL TEXT BOOKS 

'~s near as your coffee break, beneath the Student Union" 

It's Free! 
the Care for Clothes 

that Money 

can't Buy! 

at DORN-CLONEY 

Your wardrobe will look bright and right if you 
give it our exclusive STA*NU care. STA*NU is the 
dry cleaner's process that replaces the original 
finish of fabrics .. . gives them new life and helps 
them resist soiling and wrinkling . AND, we charge 
not one cent extra for STA*NU. See how elegant 
your clothes will be with our STA*NU finishing . 

DORN-CLONEY 

! LOOK! 

--~ 
LaNeal Hudson 

Shy, Poised, 
Intelligent, 
and Very 
Attractive 

Scale Approx: 1 : 8.5 Inches 

HAYS 
HARDWARE CO. 

808 Broadway, Ph. GI 3-4710 

BOONE COUNTY NATIONAL BANK 
Watch for the Opening of Our Remodeled Quarters 
Conveniently located just around the corner from the Stein Club 
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NEW Dickey PVC Coupling 
stops infiltration 

The new Dickey PVC Coupling of polyvinyl 
chloride, fused to Dickey Clay Pipe at the 
factory, now permits engineers and munic
ipalities to specify sewer pipe sizes on the 
basis of actual flow ... no allowance is 
necessary to compensate for infiltration 
because ground water just can't get in. 
And wastes can't get out, either. 

This new Coupling, the first to be whole
heartedly endorsed by the Dickey Co., is 
completely re~istant to root penetration 
and to the action of oil, gasoline, acids and 
other chemicals commonly found in sew
ers. The polyvinyl chloride from which it 
is made remains flexible for years ... holds 
tight even when the pipe is moved slightly 
during normal back-filling, tamping and 
settling. 

Send today for free 
fact-filled Bulletin 718 

Providing improved sanitation 
for better living 

ICKEV 
sanitary salt-glazed clay pipE 

W. S. Dl:CKEY CL,AY MFO. CO. 

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

MAIL THIS COUPON TO 

NEAREST DICKEY OFFICE 

W. S. DICKEY CLAY 
MFG. CO. 
Please send me, without cost or 
obligation, a copy of your illus• 
!roted Bulletin 718 - " The New 
Dickey PVC Coupling." 
Name, _______ _ 

Company, ______ _ 

Addres;s _______ _ 

City ___ _._one_State_ 
8016 

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

NEWSTUFF 
(Continued from page 24) 

any attempt to sabotage it sounds 
the alarm. 

PLASMA TORCH 
A new industrial torch, called a 

plasma torch has been invented . 
that is three times hotter than an 
oxyacetylene flame. The plasma 
torch operates at 20,000° F or 
higher as compared with a maxi
mum heat of 5,700° F for the oxy-
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acetylene flame. In the new torch, 
invented by two Dartmouth Col
lege professors, nitrogen gas is 
passed through an electric arc 
breaking it down into ionized 
atoms having a high energy con
tent. This resulting plasma is 
ejected from the torch as a jet 
flame. 

LIGHTWEIGHT CONCRETE 
A cellular concrete, known as 

Calsi-cre!e has been developed 

which weighs only one-third as 
much as ordinary concrete and 
may be sawed, chopped, or 
chiseled to length without losing 
its strength. Calsi-crete is made 
by blasting air through a wet mix
ture of contrete, silica, wood, and 
asbestos fibers. After the material 
"rises," much like bread, it is 
molded, baked, sawed to size, and 
polished. 

ANTI-RADAR PAINT 
Air Force scientists have de

veloped coatings that will allow 
bombers to sneak past radar 
warning systems with only a slight 
chance of detection. Some coatings 
used consist of rubber bonded to 
ceramics and horsehair impreg
nated with carbon. Other coat
ings incorporate chemicals, such 
as those used in photographic 
emulsions, to absorb radar waves 
instead of bouncing them back to 
the radar station. 

WINDSHIELD TELEVISION 
The Navy has unveiled a new 

blind-flying device which literally 
puts a television screen into the 
cockpit windshield. The screen is 
transparent during good flying 
weather but when visibility is 
poor it receives electronically 
projected images through the edge 
of the screen. 

A college senior dated a young 
lady from a nearby school a few 
times. Then some weeks passed 
and when she hadn't heard from 
him she sent a telegram: Dead, 
delayed or disinterested? 

To which the young man 
promptly wired back: Hunting, 
fishing or trapping? 

E.E. "Thought you were going 
to visit that blonde in her apart
ment tonight." 

Aggie "I did." 
E.E. "How come then you're 

home so early?" 
Aggie "Well we sat awhile and 

chatted. Then suddenly she turned 
out the lights. I can take a hint." 
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Welcome to the New SHAMROCK 
and to another first for SHAMROCK. 

Flunkin' Frank ( affectionately 
known as FF) invites you (and 
that includes everyone) to send 
your opinions, suggestions, com
pliments, money and anything 
else to us for publication in this 
column. If you have an idea or 
comment worthy of such recogni
tion, address your correspondence 
to FF in care of the SHAMROCK or 
place it in our box in the Dean's 
office. Names will be withheld on 
request and Frank reserves the 
right to make appropriate com
ments when he wishes. This will 
afford the opportunity for you to 
take a constructive part in the 
SHAMROCK and pass observations 
along to our other readers. 

With the advent of the New 
SHAMROCK comes a new staff, a 
new faculty advisor and a new 
publisher. In keeping with the 
spirit of everything new and the 
partying background of 01' Waz
zou, FF has assumed the responsi
bility for writing the very epitome 
of all party publications. At pres
ent, the tentative title is Flunkin' 
Frank Formulates Flendish Fana
tical Fantastic Foundations For 
Folicsome Friendly Frivolous 
Flippant Frippery, which is itself, 
a pretentious bit of alliteration 
and probably the full extent to 
which his aspirations will pro
gress. 

One of the difficulties encoun
tered in a publication of this type, 
is what kinds of articles to in
clude. Should the articles be tech
nical, semi-technical or outright 
downright fiction? Personally, FF 
wouldn't care if the whole thing 
was all Bullarney. As a matter of 
fact, he spends most of his time 
editing the jokes in the other 
ECMA mags. However, that isn't 
practical so you will find SHAM
ROCK with some of the best in all 
three categories and particularly 
fiction reminiscent of the classical 
Archimedes Principles which first 
appeared in SHAMROCK in 1954. 

Well, this is the time of the year 
when you look back over the sum
mer and see that the Fort Sill 
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Summer Campaign is over, the 
Air Farce is still around and the 
Navy navigated their respective 
barges back home with some 
degree of success. The seniors see 
that the attrition rate appears to 
be on the increase and has taken a 
few more of our contemporaries 
on that last long walk. We can 
only hope that maybe the new 
grading system will keep more of 
us from joining the ranks of the 
masses. Speaking of the new 
grading system, it certainly will 
be great to receive those A's and 
B's at semester's end. What used 
to be and M, now a C, will be 
practically non-existant-at least 
that's what they say. 

We thought for a while that the 
new book store was an indication 
of competition in the textbook 
business. It seemed suspicious 
when we saw that some of the 
people working in the new estab
lishment had formerly been seen 
in one of the more infamous enter
prises. Yes, there is a connection 
between the two. Kind of like 
General Motors with Buick and 
Chevrolet. Anyway, prices are 
identical and that means you will 
still have to put out lots of lettuce 
for those engineering texts. 

Gazooks! They have torn down 
a temporary building! Now the 

SHAMROCK 

by F.F. 

Library will soon occupy the en
tire block with the new wing built 
of specially selected materials to 
match the present structure. The 
finished product has been design
ed to look like an old library with 
air conditioning. That isn't all. 
They're going to construct a mall 
from the Medical Center to the 
end of the Strollway and plan to 
fill the many holes you have seen 
around campus, with modern type 
structure. This is a -part of the 
plan for 01' W azzou to progress to 
the modern era. Yes, we're going 
modern in a big way and soon 
engineering students will have 
only to take 11.5 hours a semester 
... for six years. 

Rumor has it that this town's 
business has again made its sea
sonal gain after a rather depress
ing August. Even though there is 
no large manufacturing firm 
here, three groups of migrant 
workers have made their annual 
September pilgrammage and, as 
usual, are contributing their fair 
share to the economic status of 
this upright downright forthright 
community. 

It seems the South Residence 
Halls have a private parking lot. 
If you live in the residence halls, 
you may park your car in this re-

(Continued on page 38) 
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WiikJb of the follow.ing are practical appboaUons 

of COPPER orCOPPERALLOYS? 
D 1. Ship fittings. 

D 2. Television antennae. 

D 3. Heat sinks for missile nose cones. 

D 4. Architectural extrusions. 

0 5. Prefabricated plumbing lines. 

0 6. Pipelines for sodium hydroxide. 

D 7. Collector vanes for solar heating. 

D 8. Resistance heating elements. 

D 9. Resistance-welding electrodes. 

D 10. Gold-plated jewelry. 

1. Yes. Copper, and many of its alloys, have 
excellent resistance to salt water corro
sion. 

2. No. The important properties of copper 
are not needed and lighter, cheaper 
metals are usually used. 

3. Yes. Copper's high heat conductivity 
protects the delicate instruments inside 
by quickly dissipating the surface heat 
of re-entry. 

4. Yes. Architectural bronze extrudes read
ily and is used for a wide variety of ar
chitectural shapes. 

5. Yes. Because copper tubing can be easily 

D 

D 

D 

D 

0 

Now try your hand at these 
True-False Selections: 

11. Proved copper reserves have decreased 
in the last 20 years. oT, oF. 

12. On the machinability rating scale, Free-
Cutting Brass rates 100. OT, oF. 

13. The green patina of copper can be 
developed artificially. OT, oF. 

14. Copper and copper alloy parts should be 
joinedonlybyriveting. OT, oF. 

15. Nickel Silver is an alloy of nickel and 
silver. OT, OF, 

and firmly soldered, it lends itself well 
to prefabrication. The few unassembled 
joints are soldered on the site, eliminat
ing the use of threaded fittings. 

6. Yes. Copper-nickel alloys have good re
sistance to many alkalies and are often 
used in contact with them. 

7. Yes. Large vanes of copper are black
ened and mounted on a roof to collect 
the sun's rays. The high thermal con
ductivity of copper makes it very efficient 
for this use. The copper carries the heat 
to a circulating water system. 

8. No. The conductivity of copper and its 
alloys is too high for this purpose. 
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9. Yes. Here the current is introduced 
through the electrodes to the parts to 
be welded. Several copper alloys are 
well suited for this use because of their 
high strength at elevated temperatures. 

10. Yes. The low-zinc brasses are easily 
worked and are readily plated for high
quality costume jewelry. Most copper 
alloys lend themselves well to polishing 
and plating. 

11. False. Reserves have increased. Pub
lished figures are no indication of long 
run availability or total mineral de
posits. The industry lists only those re
serves which have been "proved" for 
immediate development. Since the cop
per industry has grown in these years, 
so, too, have the proved reserves. Fu
ture copper supplies are vastly greater 
than any known "reserve" figures would 
indicate. 

12. True. Free-Cutting Brass usually can 
be turned at maximum spindle speed 
and many other copper alloys at high 
speeds. A large number of copper alloys 
are available for easy machining. 

!2. True. The Copper & Brass Research 
Association has developed a spray 
process which has been successfully 
used to give architectural and orna
mental parts an attractive green patina 
much faster than nature would do it. 
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14. False. Good joints between copper or 
copper alloy parts can be made by sol
dering, brazing or welding. 

15. False. The Nickel Silvers are copper 
alloys. They derive their name from 
their silver-like color. A typical com
position is 65% copper, 18% nickel, 17% 
zinc, and no silver at all. 

The copper alloys, of which there are 
more than forty that are standard and 
many more that are special in current 
use, have many properties just as 
uoique as this "~ilver" that isn't silver. 
If you'd like to learn more about them, 
or if you really flunked this quiz, send 
for your copy of "A Guide to Copper 
and its Alloys." The Copper & Brass 
Research Association, 420 Lexington 
Avenue, New York 17, N. Y., will be 
happy to supply it. 

"A GUIDE TO 
COPPER 
AND ITS 
ALLOYS" 
28-page booklet issued by the Copper 
& Brass Research Asscciation covers 
the Coppers, Brasses, Bronzes, Nick
el Silvers and special alloys. The 
histories, properties and applications 
of each class of metals are reviewed 
in the illustrated text and tables. 
Write for your copy. Address Copper 
& Brass Research Association, 420 
LexingtonAvenue,NewYorkl 7,N~Y. 
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FALL 1958 INTERVIEWING SCHEDULE 
Date 

OCTOBER 
Company Interested In : 

16 
16 

16 & 17 
16 
17 
17 

20 &21 
20 

20 & 21 
20 
21 
21 
22 
22 
22 
23 
23 

23 &24 
24 
28 
28 
28 
29 
30 
30 
31 
31 
31 
31 

Carrier Corporation -------------------ME 
Standard Oil of Indiana _______________ CH.E, CHEM. 

*McDonnell Aircraft Co. _______________ ME, CE, EE, CH.E , PHYSICS 
*Ashland Oil & Refining Co. __________ CH.E, ME, EE, CE, BUS. ADMIN. 
*Missouri State Highway Commission ___ CE 
Elliott Co. ____________________________ ME 

*Esso _ ________________________________ CH.E, CE, EE, IE, ME, CHEM. 

*White-Rodgers Elec . Co. -------------- EE, ME, IE 
Celanese Corporation __________________ CH.E, ME, CHEM. 
Mare Island Naval Shipyard ___________ ME, EE, CE 
Union Camp Paper Corporation _______ ME, IE, CH.E, EE, CE 

*Sangamo Electric Co. . _____________ ME, IE, EE, PHYSICS 
Commercial Solvents Corporation _____ CH.E , ME, CHEM. 

*Pet Milk Co. ______________________ ME, IE, EE 
•Pennsylvania Railroad Co. ______ ______ CE, EE 
*Standard Oil of Ohio _____________ ____ CE, EE, ME, IE 
*Colgate-Palmolive ___________________ _ CH.E, ME. IE, CE, EE, CHEM. 
Esso ________________________ CH.E, CE, EE, ME, PH.D 'S IN CHEMISTRY 
Petroleum Chem. Co. __________________ CH.E, CHEMISTRY 

*Johnson Service Co. ___________________ ME, EE, CE 
*Granite City Steel Co. ________________ CE, ME, IE, EE 
Missouri Pacific R.R. _________________ CE 

*Northern Illinois Gas Co. _________ _____ ME, IE, CE, EE 
• U.S . Naval Air Missie Test Center _____ EE, ME, IE , PHYSICS, MATH. 
*U.S. Navy Electronics Lab. ____________ EE, ME, PHYSICS, MATH. 
U . S. Steel ____ _ ____________________ ME, IE , CH.E, EE, CE 

*Chrysler Corporation __________________ ME, EE, CE, PHYSICS, MATH. 
U. of Calif. Rad . Lab. _________________ ME, IE, CH.E, EE, CE, CHEM, PHYS. MATH. 
Petroleum Chem. Co. _________________ CH.E , CHEM 

NOVEMBER 

3& 4 
4 
5 

5& 6 
5 
6 
6 
6 
6 
7 
7 
7 

10 
10 
10 
10 
10 
10 
11 
11 

11 & 12 
11 
11 
12 
12 

13 & 14 
13 
13 

13 & 14 
14 
17 
17 
17 
17 

18 - 21 
21 

21 
24 & 25 

25 

General Motors _______ ________________ ME, IE , EE, CH.E, CE, BUS. ADMIN. 
• corps of Engineers ________ ______ ______ CE, EE, ME 
Union Carbide Chemicals Co. ---------CH.E, CHEM. 
DuPont ___________________________ CH.E, ME. 

*Universal Atlas Cement Co. ___________ EE, ME, IE , CE, CH.E. 
Minneapolis-Honeywell _ _____________ EE, ME 

*Goodyear Tire & Rubber Co. __________ ME, CH.E 
•Wagner Electric _______________________ EE, ME, IE 
• Collins Radio Co. _____________________ EE, ME, IE 
• Bendix ______________________________ EE, ME 
*City of St. Louis ______________________ CE, ME, EE 
• carter Carbure tor ____ _________________ ME, IE , EE, CH.E 
• Bureau of Reclamation ________________ CE, ME, EE 
•Butler Mfg. Co. ------ _________________ CH.E, CE, ME, IE, AG.E 
Ralston Purina Co. ______________ __ ____ AG.E, ME, IE 
Columbia-Southern ______ _____________ CH.E, EE, ME, IE, CE, CHEM. 
Columbia-Southern ---------- ---------CH.E. CHEM. 
Dept. of Highways (Ohio ) _____________ CE 
The B . F . Goodrich Co. ___ ____________ ME, CH.E, EE, PHYSICS, CHEM. 
B. F. Goodrich Research Center ______ CH.E, ME, CHEM. 

*Caterpillar . _ _____ _____ _ __________ ME, IE, CH.E , CE, EE, AG.E. 
Dept. of Highways (Kentucky ) _______ _ CE 

*Sylvania ___ __ --------------------------EE, ME, IE, CH.E, PHYS ., CHEM., MATH. 
*Continental Oil Co. ___________________ CE, EE, ME, IE, CH.E , PHYS., CHEM. 
*Linde Company ___________ ____________ ME, IE , CH.E., EE, CE, CHEM., PHYSICS 
Magnolia Petroleum Co. _______________ CH.E , ME, CE, EE, PHYS., CHEM., MATH. 
Central Ill. Public Service Co. _________ ME, CE, EE, CH.E 

*Frisco Railroad ______________________ . CE 
• Convair _______________________ CE, ME, EE, CH.E., MATH. 
*Black, Sivalls & Bryson, Inc . __________ CH.E, EE, ME 
Westvaco Mineral Products Div. ______ CH.E., ME 

*Laclede Steel Co. _____ ________________ CE, ME, IE 
*Boeing Airplane Co. ________ _ ________ ME, IE, CE, EE, CH.E, MATH., PHYSICS 
Cooperative Refinery Association _____ CH.E, ME 
Bell Telephone ___ ____ _ ____________ PHYS. , MATH., IE, ME, CE, EE, CH.E, AG.E 
Howard, Needles, Tammen & 
Bergendoff .. ____ _ __________________ CE 

*Sperry Gyroscope Co. _________________ EE, ME, PHYSICS 
*Proctor & Gamble ______ ______________ CH.E, ME, EE, CE, CHEM. 

North American Aviation _____________ ME, EE, CE, CH.E, CHEM ., PHYS., MATH. 

*These companies will interview here again in the spring. 

HEAT TO ELECTRICITY 
(Continued from page 12) 

The transition metals are a 
group lying near the center of the 
natural table of elements and in
clude such common examples as 
iron, nickel, and manganese. In 
contrast to solid-state materials 
heretofore proposed for thermo
electric power generation, the new 
compounds were described as in
expensive, easily available, simple 
to prepare, and not composed of 
critical elements in short national 
supply. 
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And, being ceramics, they are 
inherently stable and chemically 
inactive, even at very high tem
peratures. They can be heated in
definitely in air with an open 
flame without deterioration; they 
do not require chemical prepara
tion to an extreme degree of ultra
purity; their use raises no tech
nological pro bl ems of high
vacuum operation, complex elec
trical or electronic apparatus, or 
the like. 

It must be emphasized that the 
work with these new thermoelec-

tric materials is still in its early 
stages, and they do not exhibit the 
discovered. Much basic work still 
remains to be done, and a great 
deal of technology is still to be 
developed, but the day of useful, 
reasonably large-scale thermo
electric power through these and 
other thermoelectric materials al
most certainly lies in the not too 
distant future. 

efficiency demanded by conven
tional methods of power genera
tion, however, for specialized ap
plication, where compactness, light 
weight and simplicity are more 
important considerations than effi
ciency, these new thermoelectric 
materials offer promise for prac
tical applications requiring small 
quantities of electric power. 

To date, the work with these 
new compounds is encouraging, 
and no theoretical roadblocks to 
their expected usefulness has been 
discovered. Much basic work still 
remains to be done, and a great 
deal of technology is still to be 
developed, but the day of useful, 
reason ab 1 y large-scale thermo
electric power through these and 
other thermoelectric materials al
most certainly lies in the not too 
distant future . 

1<,11.,. 

SE.X MUNT~ VGO I 
DITNT EVIN NO WffUT 
AN INJUN t;Ef? WUZ., t 
NOW I IS ONE's WIF~ 
'-- STILL Pl/NT NO, 

• 
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Where do you fit in? 
Degree 

or 
Major 

ENGINEERING 

Chemical 

Civil 

Electrical 

Industrial 

Mechanical 

Agricultural and 
Other Fields 

PHYSICAL SCIENCES 

Mathematics 

Physics 

LEGEND 

w 
T 

TW w 
TW w 
TW w 
T w 

T w 

w 
T 

TWBS ws WBS BS T 

TWS w T T 

TWBS s WBS BS 

TW w 

T B BS 

TW w WB BS 

T BELL TELEPHONE COMPANY AND 
AMERICAN TEL . & TEL . CO., 
LONG LINES DEPT. 

W WESTERN ELECTRIC COMPANY 

8 BELL TELEPHONE LABORATORIES 

5 SANDIA CORPORATION 

NOTE : Advanced a s well as baccalaure• 
ate training is particularly valuable in 
research and development work in the 
Bell Telephone Laboratories, Sandia 
Corporation and Western Electirc. Ad· 
va nced training is often useful but is 
less importan t in other areas o f work. 

The chart above shows where your college education may 
best fit into the Bell Telephone System and where your 
interest in particular types of work may best be satisfied. 
You can choose from many jobs in the Bell Telephone Com
panies, the operating units of the Bell System . . . the Bell 
Telephone Laboratories which is engaged in both civil and 
military communication research ... the Sandia Corpora
tion which develops atomic weapons and the Western 
Electric Company, the manufacturing arm of the Bell 
System. 

Bell System offers wide range of iob opportunities 
There's a wide range of jobs in the Bell System for men 
with college training in many fields, and with different 
personal interests. 

The diversity in Bell System work makes it possible to 
offer opportunities in management, engineering and re
search in the fields of communications, manufacturing, 
atomic and military ordnance developments, and basic 
sciences. 

Opportunity for Advancement 
Your cha nces for advancement in the Bell System are 
excellent. 

HP.re are four reasons why: 

There is a long-established policy of promotion from 
within the business. 

The Bell System is decentralized. Each Bell Company is 
fu lly r esponsible for its own operations and the delegation 
of authority to small operating units offers the able man 
early opportunity to show what he can do in responsible 
jobs . 

The System is rapidly a nd continua lly growing. During 
the past ten years the Bell System has doubled in size. 

Our business is less affected than many by the fluctuat
ing economic conditions. Bell System policies and plans 
are made for the long pull. 

Special Training 
You're given special training to further prepare you for 
your job. 

A brief orientation program gives you understanding of 
the organization as a whole. 

Varied assignments give you knowledge and skill needed 
for supervisory or staff jobs. 

Special management training is given you in fields re
lated to your work, including human relations and policies 
of the business. 

Business Character 
The Bell System's aim is to give our nation the best possi
ble communication service. Its employees accept this ideal 
and strive for it. 

Within the business you will find friendly a ssociations 
with people you like, understanding and competent man
agement, and comprehensive personnel policies with out
standing employee benefits. 

Southwestern Bell Telephone Co. • American Tel. & Tel. Co., Long Lines Dept. • Bell Telephone Laboratories • Sandia Corporation • Western Electric Co. 

Interviews November 18, 19 and 20 for Students 

Register Now at School of Engineering Placement Office 
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Freezing waler 

lo warm a mine 
lnco shows a king-size operation 

that helps mine more Nickel 

The bigger the mine, the more men at work, 
the more air they need. Gales of air. Warmed 
in winter. Cooled in summer. That's the rea
son for this mammoth "air conditioner" in 
an Inco-Canada mine. 

In winter it raises the temperature of cold 
air from outside by making ice. In summer 
it uses the ice to cool air that's too hot! (See 
diagram below) 

In winter, cold air is blown through sprays of 
warmer water. The water loses its heat, freezes 
into mountains of solid ice. In the process, the latent 
heat of freezing is transferred to t he air, warms it up 
for use inside the mine. 

At full capacity in a winter season, this 
system alone can generate as much heat as 
350,000 gallons of fuel oil. During this 
period, 150,000 tons of ice may form. (See 
photo at left ) 

Installations like this are expensive in 
time and money. Such outlays are typical of 
many made by Inco-Canada. Their cost adds 
up to millions. Results are-to continue the 
increased production of Nickel. 

Mining for Nlckel is a 45-minute color film 
loaned to high school science groups, college 
engineering classes and technical societies. 
Write to Educational Service, Development 
and Research Division, 

The International Nickel Company, Inc. 
New York 6, N. Y. 

~ 
International 

Nickel 
The International Nickel Company, Inc., is the U.S. 
affiliate of The International Nickel Company of 
Canada, Limited (Inca-Canada)- producer of Inco 
Nickel, Copper, Cobalt, Iron Ore, Tellurium, Selenium 
and Platinum, Palladium and Other Precious Metals . 

@ 1 957 , T.I.N.Co .• Im. 

A mountain of Ice, built up in this inside-a
mine "air conditioner." The rock chambers, or 
"stopes," where the ice forms, a re high as a 23-
story apartment, big enough to house 300 fami
lies. Things have to be done in a big way to get 
Nickel in the tremendous amounts used by indus
try to make metals that perform better, longer. 

THE MISSOURI SHAMROCK 



Welco,ne 

to 

W ELCOME to the Univer
sity of Missouri and to 

the College of Engineering! Your 
choice of colleges is one which I 
know you will not regret. The 
College of Engineering, going into 
its 104th year of operation, has an 
excellent faculty to go along with 
a fine curriculum. During the Col
lege's 104 years it has built a 
reputation of developing and 
graduating fine engineers. You 
will find many of our graduates 
in the top positions of manage
ment among the nation's larger 
industries. 

In the process of developing our 
minds to fit our technical jobs of 
the future, we sometimes forget 
that there is also the lighter side 
of .education. The main reason 
anyone comes to college is to 
study, but continual "pencil push
ing" will drive the strongest to 
insanity. For this reason extra
curricular activities are designed 
for the student to develop his non
technical phase of schooling. Ex
tracurricular activities also help 
mold our personalities, as well as 
strengthen leadership qualities. In 
the University you will find many 
clubs of all types, sizes, and aims, 
but in the College of Engineering 
there is a club designed for you-
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Fresh,nen 

the student. It is the Engineers' 
Club. 

The Engineers' Club was 
formed on the Missouri campus 
some years ago "for the purpose 
of fostering a professional spirit 
and promoting the interests and 
activities of the members of the 
student body of the College of 
Engineering and its constituent 
organizations." 

The Engineers' Club is a rapidly 
growing organization. It offers you 
a chance to meet and associate 
with fellow engineers of other 
fields. The Engineers' Club is the 
sponsor of Engineers' Week. Engi
neers' Week has been an annual 
event on the University of Mis
souri campus for over 55 years. 
All planning, formulating · and 
carrying out of the activities of 
Engineers' Week is accomplished 
by the members of the Engineers' 
Club. 

The programs for the regular 
club meetings consist primarily of 
representatives from companies 
who present excellent talks and 
demonstrations on various fields 
and phases of engineering. The 
club also sponsors a slide rule 
contest for member participation. 
Every club activity is selected for 

Dave Snider 

the benefit and enjoyment of its 
members. 

The Engineers' Club primary 
sponsorship is that of the Sham
rock. The magazine which you are 
now reading. SHAMROCK is the 
official voice of the Engineers' 
Club. It is written and edited by 
students of the College of Engi
neering, and receives the highest 
honors from year to year in its 
field . 

The Engineers' Club does not 
let the hard work of putting on 
Engineers' Week and publishing 
the SHAMROCK go unrewarded. By 
working an hour for the club a 
St. Pat hour is registered for you. 
When you become a senior, if you 
have accummulated over 40 St. 
Pat hours, you are eligible for 

~ knight_ hood by St. Pat himself. 
The rewards though, in any or
ganization are not in the tangible 
articles you can get out of it, but 
the enjoyment you receive from 
working with other people. I hope 
that Engineers' Club is able to do 
this. Come to our meetings and let 
us show you how we work. I know 
you have nothing to lose and 
everything to gain. See you at the 
next meeting! 

DAVID SNIDER 

President 
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START TODAY TO 
PLAN TOMORROW 
By knowing about some of the projects underway at the 
Babcock & Wilcox Company, an engineer may see his 
personal avenues of growth and advancement. For today 
B&W stands poised at a new era of expansion and 
development. 
Here's an indication of what's going on at B&W, with 
the consequent opportunities that are opening up for 
engineers. The Boiler Division is building the world's 
largest steam generator. The Tubular Products Division 
recently introduced extruded seamless titanium tubing, 
one result of its metallurgical research. The Refractories 
Division developed the first refractory concrete that will 
withstand temperatures up to 3200 F. The Atomic Energy 
Division is under contract by the AEC to design and 
build the propulsion unit of the world's first nuclear
powered cargo vessel. 

B&W engineers discuss developments 
in the Universal Pressure Boiler. 

These are but a few of the projects - not in the plan
ning stage, but in the actual design and manufacturing 
phases - upon which B&W engineers are now engaged. 
The continuing, integrated growth of the company offers 
engineers an assured future of leadership. 
How is the company doing right now? Let's look at one 
line from the Annual Stockholders' Report. 

Ask your placement officer for a copy of "Opportunities 
with Babcock & Wilcox" when you arrange your inter
view with B&W representatives on your campus. Or 
write, The Babcock & Wilcox Company, Student Train
ing Department, 161 East 42nd Street, New York 17, N. Y. 

1954 

CONSOLIDATED STATEMENT OF INCOME 
(Statistics Section) 

(in thousands of dollars) 

1955 1956-UNFILLED ORDER$ 

BABCOCK 
•Wl&C'OX 

$129,464 $213,456 $427,288 

Jones had gone for a month and 
a half without paying on his new 
car. Finally the finance company 
sent him a note in which they said, 
"What would the neighbors think 
if we should repossess your car?" 

A few days later the finance 
company received this reply: I 
have talked to my neighbors and 
they think it would be a dirty 
trick. 

(backlog) 
N-220' 

He went to an agricultural col
lege and-his classmates voted him 
"The boy most likely to sack 
seed." 

"" A lion ate a bull. He felt so good 
he roared and roared. A hunter 
heard the roar and killed the lion. 
The moral of the story is: When 
you're full of bull, keep your 
mouth shut. 

Whether Her Attire Is FORMAL, 

SEMI-FORMAL, or INFORMAL 

-Compliment Her with a CORSAGE 
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FLOWERS WIRED 
ANYWHERE 

Phone GI 2-31 S 1 

25 on the Strollway 

SHAMROCK SEZ 
(Continued from page 31) 

served lot at a nominal extra cost 
($10 a semester). This is one way 
to do it Frank supposes, but it 
also fails to indicate where our 
money goes except for different 
colored decals every year. Well, 
that's money and an old subject 
too. However, speaking of money, 
did you notice how the engineers 
came out on registration fees this 
semester? What with the increase 
of the basic fee and the dropping 
of lab fees, we actually suffered no 
net increase. We thought this 
rather remarkable and well . .. 
that's money again. 

This is the end of 01' Frank's 
expounding for this month. 01' 
Frank knows you will appreciate 
the genius behind the Ran-Kanine 
Cycle and our other features . Be 
sure to write FF about your ideas 
and problems. 

So until next month let's burn 
the midnight oil ... before mid-
night. F .F. 

THE MISSOURI SHAMROCK 



Allis-Chalmers offers training course 

In nucleonics, Andrew Selep, 
Brooklyn Polytechnic Institute, BME 
'53, is working on the problem of 
reactor safeguards. 

Special engineering by Paul W. 
Clark, lowo State College, EE '49, 
is of large job involving combined 
electrical equipment. 

Sales manager, Robert Horn, 
Marquette University, EE '51, heads 
soles of voltage regulators used 
on power lines. 

Electronics man, William E. Mortin, 
Alabama Polytechnic Institute, BSEE 
'53, engineers applications of in 
duction heoters. 

plus wide choice of type and fields of 

Design of generators for steam 
turbines is directed by G . W. 
Staats, Illinois Institute of Tech• 
nology, Ph. D. '56. 

field sales of America's widest 
range of industriol equipment is 
coreer of Corl E. Hellerich, U, of 
Nebraska, ME '49. 

Promotion man, Robert I. Carlson, 
Worcester Polytechnic Institute, ME 
'50, directs promotion of switchgear, 
and substations. 

Application and sales of steam 
condensers for power plants ore 
handled by William E. Ellingen, U. 
of Wisconsin, ChE '49. 

worK on equipment for many industries 
THE outstanding training course started 

by Allis-Chalmers has proved a spring
board to many worthwhile careers. In fact, 
most of the A-C management team has 
stemmed from its ranks. 

Up to two years of theoretical and practi
cal training are offered. This experience leads 

to jobs in research, design, manufacturing, 
application and sales. 

Even though you may not know exactly 
what you wish to do, the Allis-Chalmers 
training course is designed to help you find 
the type of work and the field to which you 
are best suited. 

ALLIS-CHALMERS 
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Imported CASTELL 

"BLACK GOLD" 

G1ap/2ile 
adds skill to your hand 
Horizontal opportunities are 
plentiful for ·graduate engineers 
- but how about verti
cal opportunities? How 
high will you grow in 
5 years? 

That will depend on 
your native talent, hard 
work and such profes
sional habits as the use 
of imported A.W.FABER 
CASTELL. "black gold" 
graphite - the best na
tural graphite testing 
out at more than 99% 
pure carbon - makes 
Castell the world's 
finest drawing pencil. It 
will add skill to your 
hand as it does to sea
soned Pros the world 
over. Color-graded for 
instant identification in 
most of the 20 scienti• 
fically-accurate degrees, 
8B to I0H. 

If you prefer a 
Holder, try LOCKTITE 
Tel-A-Grade 9800 
which shows your de
gree in a flash - plus 
imported "black gold" 
CASTELL 9030 Lead. 
Shop in your college 
store and insist on 
CASTELL across the 
board, · 

A.W. FABER-CA$11LI 
PENCIL CO., INC. NEWARK 3, N. J. 

LAST CALL 
(Continued from page 20) 

these natives look like PEOPLE!" 
Thompson's voice snapped the 

chains on Harris' powers of 
speech. "Yeah, they look like peo
ple-they even act like people! 
They aren ' t running - look! 
They're actually waving at us! 
Why, I'll bet they've known we 
were coming for days. See that 
dome-shaped building with the 
metallic tube sticking out? It's an 
·observatory, or I'll eat my helmet. 
Great day, Look! They act CIVIL
IZED!" 

"Yeah man, and do I like the 
civilizin' job! Mr. Harris, how 
would you classify the creatures 
standing down there by that 
ramp?" 

"DAMES!!!" 
"Yes," interrupted "El Capitan," 

"So it would seem. Gentlemen, I 
suggest we return to the proles 
with all speed. Maybe we were a 
mite hasty in disposing of them, 
as it were. I understand they do 
make excellent household serv
ants . . .. Er . . . Do I make myself 
clear?" 

"Quite, sir," acceded Thompson. 
"And by the way, sir, when we 
return with the proles .... " 

"Yes?" 
"I'LL take the red-head on the 

left!" 

The scene is a train compart
ment in Romania. The characters: 
A Russian officer, a Romanian, an 
old lady, and an attractive girl. 

The train enters a tunnel. The 
passengers hear first a kiss, then a 
vigorous slap. 

The old lady thinks: "What a 
good. girl she is, such good man
ners, such fine moral character!" 

The girl thinks: "Isn't it odd that 
the Russian tried to kiss the old 
lady and not me?" 

The Russian thinks: "That Ro
manian is a smart fellow; he steals 
a kiss and I get slappped." 

The Romanian thinks: "Am I a 
smart fellow! I kiss the back of 
my hand, hit a Russian officer, 
and get away with it." 

from 
Deep space to 

Ocean floor 
Vought offers this range 

to the young engineer 

At Chance Vought the engineer's assign
ments range from the depths of the ocean to 
the farthest reaches of space . . . from hard
ware operating aboard the Navy's nuclear
armed submarines to space research vehicles 
still on the boards. 

Here the engineer contributes to projects 
such as the record-smashing Crusader jet 
fighter series ... the Regulus missiles . . . 
and advanced weapons, details of which are 
still classified. 

Under the guidance of the Vought engi
neer, such weapons take shape. He super
vises critical tests, and he introduces the 
weapons to the men with whom they 
will serve. 

Engineers with many specialties share these 
experiences. Today, for example, Vought is 
at work on important projects involving: 

SPACECRAFT AND ASTRONAUTICS 

ADVANCED PROPULSION METHODS 

ELECTRONICS DESIGN AND MANUFACTURE 

ANTISUBMARINE WARFARE 

Vought's excellent R&D facilities help the 
engineer through unexplored areas. And by 
teaming up with other specialists against 
mutual challenges, the Vought engineer 
learns new fields while advancing in his own. 

Would you like to know what men with 
your training are doing at Vought ... what 
you can expect of a Vought career? 

For full information, see our representative 
during his next campus visit. 

Or write directly to: 

C. A. Besio 
Supervisor, Engineering Personnel 

Dept.CM-9 

THE MISSOURI SHAMROCK 



mis' sile-ry: its pioneers are young ... 
its future big at Vought 

Young engineers find in missiles the fast- breaking, 
pace-setting assignments they like. At Chance Vought, 
missiles also offer the added environmental challenges 
of sea and space. 

Vought' s first space research vehicles - missiles of 
a very high order - are in preliminary design. Nuclear
propelled pilotless weapons are under study. And 
Regulus II, Vought's nuclear-armed supersonic sharp
shooter is aboard Fleet submarines, demonstrating its 

OCTOBER, 1958 

rifle accuracy at bomber ranges. 
Behind these weapons is a rich store of thirteen 

years' missile knowledge ... an unmatched history of 
missile hardware. Vought's Regulus I, now on duty 
with both Fleets, has been operational with the Navy 
since 1955. 

INCORPORATED DALLAS~ TIXAS 
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STAFF PAGE 

"Killer" 

Probably the most experienced 
printer of the SHAMROCK staff this 
year is Wayne (Pen name "Kill
er") Kilpatrick. He has spent 
most of his summers for the past 5 
or 6 years working in print shops 
around Kansas City, Mo. In dis
cussing his SHAMROCK job this 
year Wayne says, "I'm gonna 
scribble," by which he means that 
he is going to be the artist-car
toonist for the coming year. We 
may also see some of his work in 
the form of prose when the car
tooning business is not too good. 

Wayne is a 72-inch, 155-lb., 
green eyed, brown haired, 22-
y ear - old, banjo player from 
Greenwood, Mo. One of his big 
interests is music. He played 

(Continued on page 43) 
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Tilly 

Jim Tillman is going to be, in 
his own words, the "odds and 
ends" man on the SHAMROCK staff 
this year. We think he means by 
this that he is going to do almost 
(but not quite) everything around 
the SHAMROCK office that no one 
else wants to do. This will take a 
man that is truly a jack of all 
trades. 

Tilly has "jack of all trades" 
tendencies though, and this should 
not be hard for him. He is at pre
sent an ME senior but says he 
likes the work of an EE also. One 
of his major hobbies is Hi-Fi 
phonographs, and he has con
structed several rigs which he has 
sold. 

Clinton, Mo. , has been his home 
(Continued on page 43) 

RANDY WRIGHT, E.E. '59 

Les 

Here is a man with whom not 
very many of you will have con
tact as a result of his work on the 
SHAMROCK, but many of you will 
see his work in the SHAMROCK. 
This can be explained by the fact 
that Les Sims is going to be our 
national advertising manager this 
year, and most of his work will 
be with advertising agencies. Les 
will also help out with the writing 
end of the business. 

At present he is a sophomore 
EE and member of the Engineers 
club. He says that his latest hobby 
is girls, (isn't every boy's?) but at 
one ti~e he saved chewing gum 
wrappers. Another of his hobbies 
seems to be sports. He participated 
in high school football, basketball, 

( Continued on page 43) 
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TILLEY 
( Continued from page 42) 

s ince 1937 when he was born 
there. He played center on the 
Clinton High School football team 
and also played some high school 
basketball. His six-foot, 190-lb. 
frame makes him an asset to the 
Phi Gamma Delta intramural foot
ball team. 

During his summers Jim has 
worked for the United Telephone 
Co., and most recently for the 
Kansas City Power and Light Co., 
where he helped design a cross 
country power line. His plans for 
the time following graduation are 
indefinite except for the job he 
has lined up by participating in 
the Army R.O.T.C. 

4, 

A Political Question 
In a certain mythical commu

nity, politicians always lie and 
non-politicians always tell the 
truth. A stranger meets three 
natives, and asks the first of them 
if he is a politician. 'The first 
native denied being a politician. 
Then the third native asserts that 
the first native is really a poli
tician. 

How many of these three na
tives are politicians? 
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KILLER 
(Continued from page 42) 

french horn in the Raytown high 
school band before coming to the 
University where he has played in 
the marching band and concert 
band for two years. He also spent 
some of this time playing in the 
University Orchestra. Besides the 
banjo and the french horn he also 
plays a juice harp in the engineers 
queen serenades. It is not sur
prising then that he is a member 
of Phi Mu Alpha, music fraternity , 
as well as being a member of the 
student branch of AIEE. 

And, from the above hint about 
being a member of AIEE you have 
probably guessed that Wayne is a 
double E. Well, you're right. He 
also plans to graduate next June, 
so that makes him about a senior 
right now. We would have found 
out more about his plans for the 
future , but one of his friends came 
in in the middle of the interview 
and a big chess game was started 
so we didn't get too much more 
information. We do know, how
ever, that during engine week's 
column guard Wayne was in the 
group that played chess with pa
per cups on the squares on the tile 
floor in the engineering building. 

Any good ideas for cartoons 
should be left for him at the 
SHAMROCK office or at 24 7 Hall 
"A" in the South Sixth Street 
group. 

LES 
(Continued from page 42) 

and track; and since coming to the 
university he has participated in 
intramural basketball. 

Les is from Trimble, Mo. , where 
he was born in 1939. He has spent 
his summers recently working for 
the Army Corp of Engineers in 
their student training program. He 
can be reached at 400 St. Joseph 
here in Columbia. If you have 
any tips on national advertising 
that might be of use to him, drop 
in at the SHAMROCK office or see 
him at home. 

Thousands of 
ITT engineers are 

"space men" 
NOT literally, of course, but they are 
engaged in so many electronic activ
ities associated with the vast air 
world above us that they might well 
be broadly identified as "space men." 

Many have achieved a high record 
of success in research, design, pro
duction, testing, and field engineer
ing of air navigation and traffic con
trol systems ... including ILS, Tacan, 
Vortac, Data Link, VOR, DME, Nava
screen, Navarho, and automatic 
"typewriters" serving the Narcast sys
tem for in-flight weather reporting. 

Other ITT "space men" are mak
ing important contributions to air 
reconnaissance, inertial navigation, 
infrared, missile guidance and con
trol , electronic countermeasures, ra
dio communications, ·radar, scatter 
communications, and other catego
ries vital to national defense. 

These are only a few of the many 
activities at ITT laboratory and 
production centers - coast to coast 
- where challenging problems are 
constantly opening the way to top 
careers. 

Consult your College Placement Officer 
for interview date, or write to ITT 
Technical Placement Office, 67 Broad 
Street, New York 4, New York. 

INTERNATIONAL 
TELEPHONE AND TELEGRAPH 

CORPORATION 

67 Broad Street• New York 
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BULLARNEY 

SINE OF LOVE 

I saw her as a most beautiful conglomeration of ellipses, 

parabolas, and sine waves in perfect symmetry as she slithered 

into the living room. I sat confidently on the sofa sketching free 

body designs. I felt the firm pressure of her thigh as she sat down 

beside me. I would judge its modulus of resilience to be about 

0.034 in-lb. I felt her warm breath (approxi. 560 ° R) on my cheek 

as she said, "Have I kept you waiting too long, Rookie?" "Only 

32 minutes and 15 seconds," I replied, as I subconsciously estimated 

the tensile strength of her sweater to be about 5000 psi. 

She ran her soft hand through my brushcut (generating 

some 2xl03 statcoulombs) and asked, "What did you bring for 

me?" as she eyed the long object in my pants pocket ... "Oh" I 

said dramatically, "that's not for you, that's my slide rule." I 

withdrew it and adeptly flicked the ash from her cigarette with 

the slide. "Are all engineers as strong, calm, and romantic as you 

are, Rookie?" I was mentally computing the acceleration of my 

heartbeat to be 14.7 thumps per second. "Of course they are," I 

said as I thought, Engineers romantic? Even I had learned in 

ME 90 that a woman is nothing more than a slow moving man 

with a lower center of gravity .... She might hypnotize some men 

with her . .. attractions but not me, an ENGINEER. 

I observed her coldly (540 ° R). She leaned over and kissed me 

lightly-I glanced down at my lapel only to see a molten mass 

that had once been my Tau Beta pin. She watched in admiration 

as I casually put the lighted end of my cigarette in my mouth and 

blew the smoke from my ears .... I rose with a masculine air of 

indifference and stalked from the room on my hands. 

"' "' Confucius say: "Man who E.E.: "I nearly ran over a pedes-

crosses ocean twice and doesn't 
take a bath is a dirty double
crosser." 

trian a few minutes ago and I 
think he was from Miami." 

M.E.: "How do you know he 
was from Miami?" "' And then there was the con-

demned golfer who asked the 
hangman, "Mind if I take a couple 
of practice swings?" 
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E.E.: "Well, when he reached 
the sidewalk I heard him say 
something about the sun and the 
beach." 

DAVE SAFERSTEIN, E.E. '62 

"Waiter, what is this?" 
"It's bean soup." 
"I don't care what it's been. 

What is it now?" 

The eager relatives gathered for 
the reading of the will. It con
tained one sentence. "Being of 
sound mind, I spent every damn 
cent I had." 

Three engineering s t u d e n t s 
looking at a beautiful girl: 

"By golly!" cried the C.E. 
"By gum!" cried the E.E. 
"By tomorrow night," sighed 

the M.E. 

A bouncer in a downtown 
saloon had thrown out the local 
free-loader for the fifth time, but 
the undaunted victim staggered 
back for more. 

An engineer watching the per
formance finally tapped the 
bouncer on the shoulder. "Know 
why that bum keeps coming 
back?" he asked. "You're putting 
too much back-spin on him." 

A man and his wife were in the 
midst of a violent quarrel, and he 
was on the verge of losing his tem
per. Be careful, he said to his wife. 
You'll bring out the beast in me. 

"So what," she replied, "Who's 
afraid of mice?" 

"' 
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"Tree Rubber" made in U.S.A. for tires of tomorrow 
Photography and x-rays pointed 
th e way for Goodrich-Gulf 
Chemicals Inc. to achieve a 
synthetic that matches natural 
rubber. 

rubber with the same physical prop
erti es as crude r ubber even to tack 
and stickiness. It 's an achievement 
that can mean a source of supply for 
the na tion 's new-rubber needs. 

cuttin g costs for all kinds of busi
nesses, large and small a like . It 
works for you in whatever occupa
tion you choose. 

Heavy-duty truck and airplane tires 
a lways had to have tree rubber to 
assure acceptable performance. 
Usu a l man-made rubber didn't 
quite fill the bill. Its molecules didn 't 
hang together like natural rubber . 

But now Goodrich-Gulf scientists, 
using x-ray diffraction photographs 
to check molecular structure, have 
produced Ameripol SN, a man-made 

Playing a part in research like this 
is only one of the many ways photog
raphy is working for business a nd 
industry today. In addition, it also 
delves into problems of product 
design , production, and quality con 
trol. It trains employees, dealers and 
salesmen-does a selling j ob right 
to the consumer. 

Photography is saving time and 

Photographic nega
tive showing the 
x-ray diffract ion 
patter n produced 
by a mol ec ule of 
natural, tree-grown 
rubber. 

EASTMAN KODAK COMPANY, Rochester 4, N. Y. 

The x-ray diffraction 
pattern of a molecule 
of Ameripol SN rub
ber shows the scien 
tist that this rubber 
is id entical to nat
ura l rubber. 

······················································································· . . 
• • • . . . . 
• . 
• • 

CAREERS WITH KODAK 

With photography and p hotographic processes 
becoming increasingly important in the business 
and industry of tomorrow, there are new and 
cha llenging opportunities at Kodak in research, 
engineering, electronics, design and production . 

If you are looking for such an interesting oppor
tunity, write for information a bout careers with 
Kodak. Address: Business and Technica l 
Personnel D ept ., Eastman Kodak Com-
pany, Rochester 4, N. Y. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 



Where do you find better advancement 
opportunities- in a large company or a 
small one? To help you, the college 
student, resolve that problem, Mr. Abbott 
answers the following questions con
cerning advancement opportunities in 
engineering, manufacturing and tech
nical marketing at General Electric. 

Q. In a large Company such as General 
Electric, how can you assure that every 
man deserving of recognition will get it? 
Don't some capable people become lost? 

A. No, they don't . And it's be
cause of the way G .E. has been 
organized. By decentralizing into 
more than a hundred smaller oper
ating departments, we've been able 
to pinpoint both authority and re
sponsibility. Our products are engi
neered, manufactured and marketed 
by many departments comparable 
to small companies. Since each is 
completely responsible for its success 
and profitability, each individual 
within the department has a defined 
share of that responsibility. There
fore, outstanding performance is 
readily recognized. 

Q . If that's the case, are opportunities 
for advancement limited to openings 
within the department? 

A. Not at all . That's one of the 
advantages of our decentralized 
organization. It creates small oper
ations that individuals can "get their 
arms around", and still reserves and 
enhances the inherent advantages of 
a large company. Widely diverse 
opportunities and promotions are 
available on a Company-wide basis. 

Q . But how does a department find the 
best man, Company-wide? 

A . W e've developed personnel reg
isters to assure that the best quali
fied men for the job are not over
looked. The registers contain com-

One of a series* 

Interview with General Electric's 

Earl G. Abbott 

Manager-Sales Training 

Advancement in a Large 

Company: How it Works 

plete appraisals of professional em
ployees. They enable a manager to 
make a thorough and objective 
search of the entire General Electric 
Company and come up with the 
man best qualified for the job. 

Q . How do advancement opportunities 
for technical graduates stack-up with 
those of other graduates? 

A. Very well. General Electric is 
recognized as a Company with out
standing technical skills and facili
ties . One out of every thirteen em
ployees is a scientist or engineer. 
And approximately 50 per cent of 
our Department General Managers 
have technical backgrounds. 

Q . How about speed of advancement? 
Is G.E. a "young man's Company"? 

A . Definitely. A majority of all 
supervisors, managers and outstand
ing individual contributors working 
in the engineering function are below 
the age of forty. We believe that a 
job should be one for which you are 
qualified, but above all it should be 
one that challenges your ability . As 
you master one job we feel that 
consideration should be given to 
moving you to a position of greater 
responsibility . This is working, for 
in the professional field, one out of 
four of our people are in positions of 
greater responsibility today than 
they were a year ago. 

Q . Some men want to remain in a 
specialized technical job rather than go 
into managerial work. How does this 
affect their advancement? 

A. At G .E . there are many paths 
which lead to higher positions of 
recognition and prestige. Every man 
is essentially free to select the course 
which best fits both his abilities and 
interests. Furthermore, he may mod
ify that course if his interests change 

as his career progresses. Along any 
of these paths he may advance 
within the Company to very high 
levels of recognition and salary. 

Q. What aids to advancement does 
General Electric provide? 

A. We believe that it's just sound 
business policy to provide a stimu
lating climate for personal develop
ment. As the individual develops, 
through his own efforts, the Com
pany benefits from his contributions. 
General Electric has done much to 
provide the right kind of opportu
nity for its employees. Outstanding 
college graduates are given graduate 
study aid through the G-E Honors 
Program and Tuition Refund Pro
gram. Technical graduates entering 
the Engineering, Manufacturing, or 
Technical Marketing Programs start 
with on-the-job training and related 
study as preparation for more re
sponsible positions. Throughout 
their G-E careers they receive fre
quent appraisals as a guide for self 
development. Company-conducted 
courses are offered again at all 
levels of the organization. These 
help professionals gain the increas
ingly higher levels of education 
demanded by the complexities of 
modern business. Our goal is to see 
every man advance to the full limits 
of his capabilities. 

If you have other questions or want 
information on our programs for 
technical graduates, write to E. G. 
Abbott, Section 959-9, General 
Electric Co., Schenectady 5, N. Y. 

*LOOK FOR other interviews dis
cussing: • Qualities We Look For 
in Young Engineers • Personal 
Development • Salary. 

GENERAL. ELECTRIC 





Did you ever hear 
atoms move? 

T he physicist positions a single crystal of age-hardened 
steel under the sharp diamond penetrator. He touches 

a pedal , and the pyramidal tip of the diamond squeezes into 
the polished surface of the steel. 

The instant that it touches, things begin to happen inside 
the crystal. Atoms begin to slip and slide, in layers. Some 
layers abruptly wrinkle and corrugate. If you listen hard when 
this happens, you hear a faint, sharp "click." This is the 
sound of atoms suddenly shifting within the crystal. 

You can see the action, too - or, rather, the results of it. 
The photomicrograph above shows the characteristic ridges 
and ripples. The black diamond in the center is the depres
sion made by the penetrator. 

By studying these patterns, and correlating the information 
with other data, scientists at U. S. Steel are trying to learn 
what happens atomically when a steel is bent, flexed or 
broken . Secrets thus learned are helping us to develop new 
and better steels not only for everyday products, but also for 
missiles, rockets, submarines, and other intricate machines 
to explore the universe above and the world below us. 

"Tomorrow" is an exciting word today - and never more so 
than at United States Steel where we are accepting the chal
lenge of the future with energy, resourcefulness and con
fidence. USS is a registered trademark 

~ United States Steel 



The Enrico Fermi Atomic Power Plant under con
struction near Monroe , Michigan, will have the 
world's largest breeder reactor for the production 
of electric power. 

To the young engineers of America's electric power 
systems, the hope and promise of the peaceful atom 
grows clearer day by day. In laboratories and on 

construction projects these young men are serving 
our nation's new atomic-electric power industry. 

Research and design, development and testing of 
new equipment, building of special structures and 
operation of reactor plants-for the more efficient 
production of electric power - offer opportunities 
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Into 

the 

atomic 

era 

of 

new 
. . 

eng1neer1ng 

opportunities 

for doing things that have never been done before. 

A Detroit Edison representative will visit your cam
pus in the near future to tell you of the job oppor
tunities in the electric power industry. Check your 

placement office for appointments. 

DETROIT EDISON 
Detroit 26, Michigan 
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42 
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WHAT CAN A FISH BOWL TELL? The tiny plants and animals that grow in 
this " fis h bowl" will be similar to those that grew in oceans fifty million 

years ago a nd more . The a im of this experiment is to add to man's knowl
edge of where to look fo r oi l deposits. Pictured is Dr. F. G. Stehli. 

HAY FEVER SUFFERERS may be interested to knQ.l.V t h{lt 
pollen is helpful-in the search for oil, that 1s.-- frere 
Dr. A. T . Cross studies traces of pollen in rock millions 
of years old to interpret underground formations. A 
compara tively new science, this s tudy of ancient pollen 
opens previously explored a reas t o new examination. 

THE SEARCH FOR OIL goes on in some of the most 
inaccessible regions in the world. And expensive, 
specially-built equipment like this " swamp buggy" is 
needed to overcome the obstacles of na ture and to find 
more new oil every year than is taken 'out of the ground. 

STANDARD 

NOVEMBER, 1958 

Time turned back 50 million years; 
Scientists seek new clues to oil ! 

Tiny marine plants and animals, very like those living when dinosaurs roamed the 
earth, are being grown today in a research laboratory. 

In glass containers similar to fish bowls, scientists of Pan American Petroleum 
Corporation, a Standard Oil a ffiliate, have transplanted sand and sea water from 
an ocean shore line. Then, by controlling tempera ture, pressure and salt content, 
they have simulated the environment of plants and animals that grew 50 to 300 
million years ago. 

The chemical composition of the microscopic life that grows in the laboratory 
will offer more positive clues to the type of environment of ancient fossils; that is, 
whether the tiny animals lived and died in deep, shallow, or protected water. 

This knowledge will help scientists to map ancient seas with greater accuracy, 
to pinpoint the location of prehistoric shore lines-and barrier reefs where conditions 
were ideal for oil to form. Such knowledge will 'improve our ability to find oil in 
sufficient quantities to meet today's steadily increasing needs. 

This is another example of the way research 
works at Standard and its affiliates to discover 
quicker, surer methods of finding oil , to keep 
the supply up and the price down. 

As the result of such trail-blazing research 
work as the fish bowl project, America's proved 
underground reserves have grown larger, prices 
have remained reasonable, and America has 
been assured of an adequate supply to keep its 
defenses strong. 

What makes a company a good citizen? One 
measure is a company's concern for the welfare 
of future generations. In our business, a "let
tomorrow-take-care-of-itself" attitude would be 
disastrous. Through research, we at Standard 
are working to make life more comfortable and 
secure for all-today and for the future. 

COMPANY THE SIGN OF PROGRESS .. , 
THROUGH RESEARCH 
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Alfred North Whitehead ... on the passion for discovery 

"Disinterested scientific curiosity is a passion for 

an ordered intellectual vision of the connection of 

events. But the goal of such curiosity is the 

marriage of action to thought. This essential inter

vention of action even in abstract science is often 

overlooked. No man of science wants merely to 

know. He acquires knowledge to appease his 

passion for discovery. He does not discover in order 

to know, he knows in order to discover. The pleas

ure which art and science can give to toil is the 

enjoyment which arises from successfully directed 

intention. Also it is the same pleasure which is 

yielded to the scientist and to the artist." 

-The Aims of Education, 1917 

THE RAND CORPORATION, SANTA MONICA, CALIFORNIA 
A nonprofit organization engaged in research on problems related to national security and the public interest 
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This electronic centralized air data 
computing system, pioneered by 
AiResearch engineers, now enables 
aircraft to operate at maximum effi
ciency continuously. By sensing air 
conditions surrounding the airplane, 
it automatically makes in-flight 
adjustments and feeds vital informa
tion to _ the pilot. This centralized 
combination of transducers, com
puters and indicators is the most 
complete air data computing system 
ever produced by a~y manufacturer. 

Many such pioneering develop-

~ 

ments are underway in challenging, 
important work at AiResearch in 
missile, electronic, nuclear, aircraft 
and industrial fields. 

Specific opportunities exist in 
system electronics and servo control 
units; computers and flight instru
ments; missile auxiliary power 
units; gas turbine engines, turbine 
and air motors; cryogenic and 
nuclear systems; pneumatic valves; 
industrial turbochargers; air condi
tioning and pressurization; and heat 
transf er,incl uding electronic cooling. 

ENGINEERING AT GARRETT 
OFFERS YOU THESE ADVANTAGES: 

• Intensified engineering is con
ducted by small groups where 
individual effort and accomplish
ment is quickly recognized provid
ing opportunity for rapid growth 
and advancement. 

• An eight-month orientation 
program is offered prior to perma
nent assignment to help determine 
your placement in a variety of 
analytical or development projects. 

• Advanced education is available 
through company financial assist
ance at nearby universities. 

THE RR CORPORATION • For full information write to Mr. G.D. Bradley ...... 
9851 S . SEPUl-VEDA Bl-VD • • I-OS ANGEi-ES 45. CAl-lFORNIA 

DIVISIONS: A/RESEARCH MANUFACTURING . I-OS ANGEi-ES • A/RESEARCH MANUFACTURING . PHOENIX • AIRSUPPl-Y 

A/RESEARCH INDUSTRIAi- • REX • AERO ENGINEERING • AIR CRUISERS• A/RESEARCH AVIATION SERVICE 
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"Today, and then . . " 

Horrors! Mid-term exams are here again. A self-reckoning is in order. 
Throughout engineering school we will hear morbid statements and self
promises such as, "I'll never go out again until I pass my EE 163 exam." And, 
"I wish now that I could trade those wasted hours at the Stein club for a few 
hours study." The exams have a two-fold purpose, both of which are im
portant to us . 

One purpose is to indicate to the instructor how well you are learning 
the material. In many cases, the instructor has no yardstick on which to 
measure the effectiveness of his instructions. These exams provide the yard
stick. They point out weaknesses and suggest solutions. Most important, 
they permit a revision in methods of teaching in time for you to benefit. 

A second purpose is to show you whether your work is up to par. It is 
reassuring to know that you are progressing satisfactorily. However if you 
find yourself below par and receive a pink slip, indicating a deficiency, you 
need not impale yourself upon your dividers. This is the schools way of 
saying, "Look, fellow, your pink-slip is showing. We find your work unsatis
factory at this time, but since you now realize your position, we feel that 
you will do better." Mid-term deficiencies are not recorded on your perma
nent record, which leaves the personal service they provide to you as the 
only justification for their existence. Use this service to your advantage, get 
on the ball and finish what you started out to do. 

The world of engineering exists on difficulties . New material for outer 
space needs to be developed. Ultra-sensitive missile detection devices are 
needed. To accommodate the ever increasing traffic problems, streamlined 
highways are being designed. The people demand a cure for cancer from 
the chemists and the medical world . The solutions of these ancl•:many other 
similar problems will be determined tomorrow by the fellow who is striving 
to overcome his own scholastic problems today. 

The point of this discussion being, don't become discouraged if you 
receive a pink slip at mid-semester. If you can prove to yourself that you 
have what it takes, and use the pink slip as a stepping stone, you will have 
little to worry about when faced with life's hard knocks. Remember, "The 
race is not always to the swift." 

FRONTISPIECE: 

Uranium oxide pellets are loaded into stainless 
steel tubes approximately four feet in length. Four 
thousand two hundred twenty-four of these tubes 
consisting of five hundred fifty-seven thousand 
pellets will comprise the core of Belgium's first 
atomic power plant. 

(Photo courtesy of Westinghouse Corporation) 
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Nearing completion at Convair• 
Fort Worth - the world's largest 
Altitude Chamber of its kind. 

Bonded sandwich paneling
pioneered by Convair-Fort Worth 
- is fabricated in an almost un
limited variety of shapes and sizes. 

Final checkout of B-58 is performed 
with special SO-ton refrigeration 
unit to cool electronic equipment, 
and an electric power generator. 

10 

The huge Convair-Fort Worth plant is lo• 
cated on the western edge of Fort Worth, 
and is connected to all parts of the city by 
a system of limited access freeways, 

Vital statistics for the engineer and 
scientist interested in a position affording 
a high potential for professional growth: 

• America's largest and most 
complete air craft manufactur
ing facility located in the na
tion's 12th market area 

• Nearly half-a-hundred highly 
advanced Air Force contracts 
now on hand 

• Extensive research and de
velopment equipment and 
facilities 

• Broad educational and em
ployee benefits 

• First to employ the weapons 
system management concept 

• Latest achievement . . . Am
erica's first supersonic bomber 
• .. the all new B-58 

A resume of your training and experience 
will be evaluated by engineers in the 
department best suited to your particular 
qualifications. 

CONVAIR 
FORT VVORTH 

FORT WORTH, TEXAS 

CONVAIR IS A DIVJSION OF 

GENERAL DYNAMICS CORPORATION 

DAEAC - newest and most ad
vanced facility - permits static, 
dynamic, flutter and steady-state 
areoelastic testing of the complete 
airplane by means of direct elec
trical analog. · 

Full scale mock-up and tesl· stand 
far B-58 h)•draulic powered flight 
control system. 

THE MISSOURI SHAMROCK 



White Campus 

Red Campus 

ROBERT H. JOHNSON, M.E. '60 

The first in a series of articles de
signed to tell you, the Engineer, more 
about the campus that you represent. 
The articles will tell of the history, 
traditions, problems and future of the 
University of Missouri. 

THE next time you make 15 
on a C.E. 101 test or make 

3+ on a M.E. 243 report, blame it 
all on Mr. Henry S. Geyer. He 
started it all. The University of 
Missouri came into being with 
the passage of the Geyer Act in 
1839. The bill was passed by the 
General Assembly on February 
11 and the University became the 
first state university established 
in the Louisiana Purchase terri
tory. This was the first of many 
firsts for the University. The or
ganization of the new University 
was influenced to a large degree 
by the philosophy of Thomas 
Jefferson, a vigorous advocate of 
public higher education. 

The next problem was where to 
locate this new foundling of 
higher public education. After a 
lot of heated discussion, it was 
decided to locate the University 
in Columbia. Many students to
day think that the reason Colum
bia was chosen as the site was 
because the people in that region 
were better at getting money out 
of students, but actually it was 
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because of its central location in 
the state. Columbia was located 
on the famous Boon's Lick Trail, 
but the main route of travel from 
the civilized world was by steam
boat on the Missouri River to 
R ocheport Landing and then to 
Columbia by horseback or stage. 

Soon plans were under way for 
the erection of a suitable building 
to be adequate, it was believed, 
for years to come. No this wasn't 
Lathrop Hall nor was it Switzler 
even though they seem that old. 
The corner stone · for the first 
building was laid on July 4, 1840. 
Three years later Academic Hall 
or the University Edifice as it 
was also known was ready for 
use. In the mean time classes were 
offically opened on April 14, 1841 
with the announcement in the 
Columbia paper that the "Pre-

··:paratory Department of the Uni
versity" would open with provi
sion for students of college grade. 
Until the first building was ready 
classes were held in Columbia 
College, a private college. In 1843, 
when the first commencement 
was held for two graduates, there 
was a faculty of five, including 
President Lathrop, and the stu
dent body numbered seventy-four, 
about the number of second timers 
in M .E. 351. 

For many years after its incep
tion the University fought a con
stant struggle for existance. With 
no government financial backing 
or a library, hospital, and inci
dental fee it sank heavily into 
debt. The University suffered 
utter disruption in the Civil War. 
Most .. of the students left for 
service and the Federal soldiers 
took over Academic Hall for their 
headquarters and the library for 
a guardhouse. Considerable dam
age was done to these buildings 
during the occupancy. The Uni
versity wasn't reimbersed for the 
damage until 1915, when Congress 
appropriated slightly over four 
thousand dollars in payment. Pro
gress at the University slowed to 
a stand still during the Civil War 
until finally in March, 1862, the 
University · closed. The future 
looked hopeless. 

Prospects for the University 
brightened when the Morrill Act 
of 1862 was passed. This Act has 
enabled many young men to tell 
war stories without experiencing 
any hardships. By the provisions 
of the Morrill Act the Federal 
government donated 330,000 acres 
of land for the endowment of a 
College of Agriculture in Mis
souri. Therefore the "aggies" are 
to blame for the creation of the 

11 



YARI-YAC* 
HEATING SYSTEMS 

fv' FACTORIES • STORES • HOSPITALS 
• SCHOOLS • CHURCHES • OFFICES • APARTMENT BUILDINGS 

* The vacuum system which automatically varies the steam temperature 

Room Resistance Thermom• 
eter. Serves as temperature 
limit control to prevent over
heating and underheating. 

Selector. Determines de
mand for heat by meas
uring the effect of outside 
weather conditions and in
side building temperatures. 

Control Valve. Regulates 
admission of steam into 
heating system, as called 
for by automatic temper
ature contr<:>I equipment. 

.. 
Differential Controller. Con- I 
trols vacuum pump to main-
tain difference in pressure 
between steam and return 
piping so as to assure cir
culation of steam. 

Heat Balancer. Measures 
rate of steom flow to sys• 
tem to balance heat input 
with heat demand. 

Vacuum Pump. The source of varying inches of vacuum which 
assures steam in varying temperatures as required. Also 
produces necessary pressure differential between supply 
and return piping to assure quick, complete steam circulation 
and returns condensate from system to boilers. 

You'll find Dunham Bush Vari-Voe, a precision temperature control system, 
in many well known buildings such as the New York City Housing Authority and 

Rockefeller Center's RCA Building. 
Steam flows through Dunham-Bush Vari-Voe mains continuously, generally under 

vacuum, at pressures and temperatures that vary automatically (133° at 25" of 
vacuum to 218° at 2 lb. pressur.eJ and instantly with outside weather changes 

and inside heat losses. Vari-Voe effects many advantages including 
fuel saving and efficient operation. 

Specifiers of heating, air conditioning, refrigeration and heat transfer products depend on 
Dunham-Bush for complete product lines and "one source-one responsibility". 

AIR CONOITIONINC REFRIGERATION 

HEATING HEAT TRANSFER 

Dunham-Bush, Inc. 
WEST HARTFORD 10, • CONNECTICUT, • U. S. A. 

SALES OFFICES LOCATED IN PRINCIPAL CITIES 
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ROTC. In order to take advantage 
of the opportunity, classes were 
revived in November of 1862 with 
three professors on the faculty. 
Actually the University was not 
formally reopened until 1865. 

The decade that followed the 
reopening of the University 
marked the transition in the his
tory of the institution from a col
lege to a university. In 1870 the 
College of Agriculture and Me
chanial Arts was finally located in 
Columbia. The following year the 
School of Mines and Metallurgy 
was established at Rolla. In 1867 
the State Legislature made its 
first attempt to pull the Univer
sity out of debt by making an out
right appropriation to the Uni
versity and also arranging for a 
permanent annual appropriation 
of a percentage of the general 
revenue. Growth went on accord
ingly. New divisions were added 
to the Columbia campus of the 
University. The School of Law 
was established in 1872 and one 
year later the Medical School was 
founded. Improved methods of 
education were adopted, and 
classical requirements were modi
fied . 

A startling revolutionary 
change in the student body was 
induced by the cautious introduc
tion of "females" to the Normal 
College of the University in 1868. 
Rigid rules were enforced: women 
students were forbidden to attend 
chapel, used the University li
brary only during the hours when 
men were excluded, and marched 
to and from classes in formation 
with a teacher in front and one in 
the rear. According to the records, 
"no harm resulted" so in 1870, 
women were admitted into the 
University on an equal footing 
with men. An occurance that some 
of the professors have regretted 
to this day. 

Under the provisions of the 
Morrill Act the University is a 
land grant college and must pro
vide for compulsive military train
ing for underclass men. The Mis
souri State Military School con
sists of the three Reserve Officers' 
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Training Corps: the Army ROTC, 
now providing field artillery train
ing, started in 1916; the Air Force 
ROTC and the Naval ROTC both 
started in 1946. Military training 
has been compulsory for all un
derclassmen since the early 1900s. 
For a time in the 1880s a company 
of girls was organized to drill with 
"light guns and without corsets." 

Continuing to develop, the Uni
versity separated the School of 
Engineering from the College of 
Agriculture and established it as 
a separate division in 1878. Can 
you imagine that, the farmers and 
the trade school boys in the same 
division of the University, no 
wonder they had to separate 
them. They can't even get along 
in separate divisions today. 

The origin of the University 
campus as it is today was brought 
about partly by what seemed to 
be disaster in 1892. In that year 
fire destroyed Academic Hall, the 
University's first major building, 
leaving only its time-scarred 
columns as a perpetual symbol of 
the first struggles of higher edu
cation in Missouri. The University 
officials decided to leave the 
columns standing for five reasons: 
(1) they couldn't afford to have 
them hauled away, (2) the 
"aggies" needed something at 
which to throw light bulbs full of 
green paint, (3) the engineers 
wanted something of value to 
guard during St. Pats week, (4) 
the columns helped to break up 
the emptyness of Francis Quad
rangle, (5) no other University 
could make that statement. After 
the fire there was agitation in the 
legislature to move the Univer
sity, but with the support of the 
conservatives, a contribution of 
$50,000, and a promise of in
creased fire protection, Columbia 
kept the school. The Columbians 
didn't want to lose their meal 
ticket. 

Francis Quadrangle was named 
in honor of Governor David R. 
Francis, whose Legislature ap
propriated the funds for buildings 
on the Quadrangle. Within three 
years, Jesse Hall was built and 
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more construction followed. Lath
rop Hall was opened in 1898, 
named for the first president of 
the University; Parker Memorial 
Hospital was opened in 1901; Read 
Hall, first a women's dormitory, 
then the student center, and now 
the Office of the Dean of Students 
and other student offices was 
erected in 1903. 

During the first decade of the 
twentieth century, an expansion 
in the University took place, with 
the organization of the School of 
Education as perhaps the most 
significant step. The University of 
Missouri was the first state uni
versity to undertake the profes
sional training of teachers as a 
regular part of its collegiate work. 
Soon thereafter came Class A 
ranking, with the admission of 
Missouri to the Association of 
American Universities, and the 
approval of the Carnegie Founda
tion. Another first was realized 
in 1908 when the School of J our
nalism was established at Mis
souri, the first one in the world. 
The Graduate School was estab
lished as a separate division in 
1910, and in 1914 the School of 
Commerce, now known as the 
School- of Business and Public 
Administration, was founded. 

Today the University is divided 
generally into the West or Red 
Campus and the East or White 
Campus. The Red Campus takes 
its name from the red brick of the 
first buildings erected after the 
fire. At the entrance to red cam
pus is the Memorial Gateway, 
two pillars bearing bas-relieve 
portraits of John H . Lathrop the 
first president, and of James S. 
Rollins, called the "Father of the 
University" for his leadership in 
the founding of the school. The 
White Campus which takes its 
name from its Oxford style native 
white limestone buildings is east 
of the original campus. 

The whole of the University 
campus spreads over approxi
mately 1,000 acres. Extensive Uni
versity farms are located near 
Columbia and it is of interest that 
here is Sanborn Field, one of the 

oldest experimental fields in the 
United States, in use since 1888. 

The determining factor in the 
growth of the University of Mis
souri has been a devotion to the 
conception of education for demo
crac:v., ,on which the state-con
trolled land-grant colleges are 
founded. With funds from the 
1956 bond issue, state appropria
tions, and other sources, the Uni
versity today is entering on an
other expansion program increa
sing its campus and its classroom, 
laboratory, and student housing 
facilities to meet the needs of a 
steadily increasing student body. 

The • BROWN 

DERBY 
We Deliver 

l 16 SOUTH 9TH 

Phone GI 3-5409 

He (in car, to sweet young 
thing) "Pardon me, but . . . er 
... ?" 

Sweet young thing: "No, you've 
never met me before at Palm 
Beach, on the Pullman car, or the 
New York Central last Tuesday. 
I know . .I'm good looking and I'm 
not bashful. I'm not going your 
way, and I wouldn't ride with you 
on a bet. I didn't go to school 
with you; I'm waiting for a street
car; I don't want a light; and I 
know plenty of college boys. 
Furthermore, I have a fiance who 
weighs 220 pounds. Now, were 
you going to say something?" 

He (still in car): "Yes. You're 
losing your underwear." 

"" The scene is a train compart-
An elderly man approached a 

small boy and asked: "Tell me, 
young man, do you have a fairy 
god-father?" 

"No," replied the little boy, "but 
I have an uncle we're all a little 
suspicious of." 

13 



MECHANICAL, ELECTRICAL, CHEMICAL ENGINEERS-AND CHEMISTS: 

BE A 

IN A SMALLER POND AT HAGAN CHEMICALS & CONTROLS, INC. 
Small pond? Small enough that you won't be a platoon
system trainee, or a number on a king-size roster. We're 
looking for just 20 qualified graduates this year. 

Yet, at Hagan, you'll be part of a company big 
enough to number among our thousands of customers: 
98 of the 100 largest industrial firms in America; 40 
of the 50 largest utilities; and thousands of other 
industrial, municipal and household customers. 

WHAT DOES HAGAN MAKE AND DO? 
Controls and Instrumentation. We design, manufac
ture and sell automatic control and instrumentation 
systems for use in power plants, steel mills, aeronautical 
testing facilities, and in many basic process control 
applications- including electronic instrumentation. 

Industrial Water Service. Our Hall Service Engi
neers help thousands of industrial plants prevent costly 
water troubles, by on-the-job consultation and service 
for every type of industrial water problem-from pro
curement to disposal. 

Calgon and Hagan Chemicals. Calgon phosphate 
compounds, and Calgonite detergents- including popu
lar household versions of each- are among the many 
chemicals we process and sell for water treatment in util
ity, industrial, municipal and household water systems. 

HOW WE TRAIN ENGINEERS AND CHEMISTS AT HAGAN 
Mechanical and electrical engineers, for our Me
chanical Division, receive six mpnths training, including: 
laboratory work; classroom instruction; on-the-job train-
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ing with a Field Engineer; and rotation in various 
departments. Then, assignment as a Field · Service 
Engineer-where possible in a territory of your choice. 

Chemical engineers and chemists, for our Hall and 
Calgon Divisions, receive six months training, including: 
classroom W,Gfk; on-the-job training with a Field Engi
neer, and rotation in various departments. Then assign
ment to a District Office-where possible in a territory 
of your choice. 

What's ahead for you? Hagan is growing fast. Field 
Service Engineers and Chemists have excellent oppor
tunities for positions in Sales Engineering, or adminis
trative work. 

For specific details on type of work, travel, benefits, 
etc., mail the coupon now. Meanwhile, speak to your 
College Placement Officer about the opportunities for 
you at Hagan. Remember, you start as one of a select 
team of only 20 graduates. 

r-------------------------7 
I HAGAN CHEMICALS & CONTROLS, INC. I 
I Hagan Building, Pittsburgh 30, Pennsylvania I 
I Divisions : Calgon Company, Hall Laboratories I 
I I 
I Nam.,___________________ I 
I I 
I Addres:>.------------------ I I City _________ $tat.,_________ I 
L _________________________ j 
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There's a Metal Problem in Y.~.Yr future 
that lnco can help you solve 

In the meantime, see if you can tell which nickel-containing alloy 
proved to be the answer to these problems. 

Number the picture captions! 

D Nickel cast iron 

!;I Chromium-nickel stainless steel 

IJ 4340 constructional alloy steel 

EJ Ductile Ni-Resist* 

@ Cupro-nickel 

ffl Nickel-aluminum bronze 

6 Ni-Resist nickel cast iron 
• Registered trademark 

See answers below 
□ Piston ring carrier insert-Needed: 

wear resi stance, thermal expansion 
to match aluminum. Which alloy? 

□ Grader drive axle-Needed: tough- D Ship's propeller - Needed : light 
ness, impact resistance, greatest weight, high resistance to erosion, 

strength, with least weight. Which alloy? sea water corrosion. Wh ich alloy? 

□ Yankee dryer roll - Needed: high 
strength, uniform structure in cross 

sections of heavy castings. Which alloy? 

□ Catalytic polymerization tower - D Turbocharger housing - Needed: 
Needed: resistance ta phosphoric resistance to thermal shock, heat, 

□ High pressure marine condenser
Needed: heat transfer, stress, cor

rosion resistance. Which alloy? ac id at 375°F, 500 psi. Which alloy? corrosion at 1500°F. Which alloy? 

You may have to take this kind of 
quiz again. You may be designing a 
machine which requires a metal that 
resists corrosion .. . or wear ... or 
high temperatures. Or one that 
meets some destructive combination 
of conditions. 

When you start to design equip
ment, you will have to select t he 
proper material to meet given serv
ice conditions. Over the years, Inco 
Development and Research has suc-
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cessfully solved many metal prob
lems, and has compiled a wealth of 
information to help you. 

For more on special problems 
solved with nickel-containing alloys, 
send for "Standard Alloys for Spe
cial Problems." Write The Interna
tional Nickel Company, Inc., Dept. 
189G, New York 5, N. Y. 

The International Nickel Company, Inc. 

New York 5, N. Y. 

answers:-----------, 
• Piston ring carrier insert .......... 7 Ni-Resist 
• Grad er drive a x le ....................................... ...... . 

3 4340 constructional alloy steel 
• Ship's propeller .. 6 Nickel-aluminum bronze 
• Yankee dryer roll ............ 1 Nickel cast iron 
• Catalytic polymerization tower ................... . 

2 Cr-Ni Stainless 
• Turbocharger housing . .4 Ductile Ni-Resist 
• High pressure marine condenser ................. . 

6 Cupro-nickel 

~~ lnco Nickel 
makes metals per/ orm better, longer 
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If creative engineering is your career 
be sure you choose an engineer-minded 
CO ffl pa n y 

II 

say, R. T. Co,. Vice-P,esideat of """"" & Developmeat. Collies Radio Compaay 

"Collins Radio Company is a dynamic, fast-growing 

company with an excellent reputation built on a solid 

foundation of engineering talent. Sales have increased 

10-fold in the last 10 years. Employment of research 

and development personnel has more than kept pace. 

Collins will continue to grow; you can grow with Collins. 
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~CREATIVE LEADER 

See your placement 
office or write 

L. R. Nuss 
Collins 
Radio Company 
Cedar Rapids, 
Iowa 

"If you are chosen by Collins, you'll be offered an 
excellent starting salary. You'll advance rapidly. Work 
with highest caliber development groups. Use the 
world's finest research and development facilities. 

"If you're interested in a progressive rewarding engineer
ing career - we're interested in you." 

IN ELECTRONICs®c@s@ 

F. W. Salyer 
Collins 
Radio Company 
2700 W. Olive Ave. 
Burbank, 
California 

J. D. Mitchell 
Collins 
Radio Company 
1930 Hi-Line Drive 
Dallas, 
Texas 
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The laws of probability are deftly 

applied in this article about: 

Math--Dice--Money 

MONEY . . what better 
incentive for sound solid 

mathematical studies? And what 
better math than probability? For 
years now, men have been trying 
to work various theories for win
ning games of chance. Here is the 
basis of most legal schemes de
vised to win in the game of dice 
and just one of the many systems 

that can be organized out of the 
resulting data. 

To first explain the theory of 
probability, let m represent the 
number of ways an event can oc
cur and n represent the number 
of ways an event can fail to occur; 

then the ratio m+ is the prob-
m n 

ability of the event happening, 

and _+n is the probability of 
m n 

the event failing to happen. For 
instance, when flipping a coin, the 
probability of heads turning up 
would be 1/ 2. 

When tossing dice, there are 
thirty-six possible combinations 
that could occur. The following 
table shows the possible combina
tions of numbers and the number 
of ways these combinations may 
show on a common pair of dice. 
The last column lists the prob-

NOVEMBER, 1958 

ability of each number showing 
up. 

Numbers Poss. Combin. Probability 

1 0 0 

2-12 1 1/ 36 

3-11 2 I 2/ 36 

4-10 3 I 3/ 36 

5-9 4 4/ 36 

6-8 5 5/ 36 

7 6 6/ 36 

With probability in mind, we 
shall now look at the game of dice 
commonly known as "craps". In 
order to win on the initial toss, 
the tosser must roll either 7 or 11. 
If, on the initial toss he rolls 2,3, 
or 12, he automatically loses. If 
the numbers 4,5,6,7,9,10 appear, he 
continues until the sum of his ini
tial roll is repeated, in which case 
he wins, or until he rolls a 7, in 
which case he loses. 

Knowing these statistics, we can 
compute the probability of being 

able to win on the first toss. Since 
7 or 11 must be tossed on the ini
tial toss, the probability of win
ning on the first toss is the sum of 
the probability of 7 occuring plus 
the probability of 11. 

STEVE RITTMASTER, I.E. '60 

P ( winning on first toss) = 
P(7 + 11) = 6/ 36 + 2/ 36 = 
8/ 36 

In the same manner, 

P(losing on first toss) = 
P(2 + 3 + 12) = 
1/ 36 + 2/ 36 + 1/ 36 = 4/ 36 

P (game continuing after first 

toss) = P ( 4 + 5 + 6 + 7 + 8 
+ 9 + 10) = 24/ 36 

From this data, we can deduce 
that the probability that the tosser 
will win, on the initial toss, in 8 
out of 36 trys; he will lose on the 
initial toss 4 out of 36 tries; he 
will neither win nor lose on the 
initial toss 24 out of 36 tries. 
Therefore, we can say that 12 out 
of 36 games will end on the first 
toss; and out of these 12 games, 
the tosser will win twice as many 
as he loses. 

Since 2 out of every 3 games 
continue after the initial toss, the 
question is, "What is the probabil
ity of the tosser tossing the same 
sum as his initial toss prior to 
tossing a 7?" In this event, of 
course, he wins. There are six 
possible cases (numbers 4,5,6,8,9, 
10) that must be considered. If we 

(Continued on page 26) 
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BOONE COUNTY NATIONAL BANK 
Watch for the opening in December of our Remodeled Quarters 

It's Free! 
the Care for Clothes 

that Money 

can't Buy! 

at DORN-CLONEY 

Your wardrobe will look bright and right if you 
give it our exclusive STA*NU care. STA*NU is the 
dry cleaner's process that replaces the original 
finish of fabrics ... gives them new life and helps 
them resist soiling and wrinkling . AND, we charge 
not one cent extra for STA*NU. See how elegant 
your clothes will be with our STA*NU finishing. 

DORN-CLONEY 

ENGINEERSI 
VISIT THE 

The nation's youth are becom
ing science-minded. Since 1900 
there has been a 200 per cent in
crease in actual enrollment in 
high school physics and an 1100 
per cent increase in actual en
rollment in high school chemistry. ... 

The National Science Teachers 
Association proposes the develop
ment of an intense nation-wide 
effort to increase the salaries of 
all teachers, with consideration of 
ways to reward effective teaching 
on the basis of demonstrated 
merit. ... 

A scientific apparatus maker 
has developed a device that can 
detect holes in vacuum tubes so 
small it would take 120 years for 
a thimbleful of air to leak through. ... 

A scientific aparatus maker has 
developed a meter which can 
measure electric current of one
thousandth of a trillionth of an 
ampere. ... 

Two aggies crossed a rooster 
with a rooster. They got a very 
cross rooster. 

UNIVERSITY BOOK STORE 
COMPLETE ENGINEERING SUPPLIES 

• SLIDE RULES 

• MECHANICAL DRAWING EQUIPMENT 

• ALL TEXT BOOKS 

'~s near as your coffee /Jreak, beneath the Student Union" 
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SANDIA LABORATORY RECRUITS WITH THE BELL S YSTEM TEAM 

Here in the West, where sweeping plains and towering 
mountains once challenged the conquistadores of New Spain, 
Sandia Laboratory now explores new frontiers of science 
and engineering-seeking the answers to vital questions in 
many areas of knowledge. 

Sandia Corporation was established in 1949 to perform 
research and development in the ordnance phases of nuclear 
weapons for the Atomic Energy Commission. This is still 
our main task, but in doing it we have learned much in the 
way of theory and advanced technique that has application 
outside the field of weaponry. For example, Sandia Corpora• 
tion, workiug in support of the AEC's nuclear physics labo
ratories; is-·currently studying problems concerned with the 
non-military uses of nuclear energy and with techniques 
involved in the control of thermonuclear reactions. 

We employ over 7,500 people, of whom 1,800 are engi
neers and scientists, at our laboratories in Albuquerque, New 
Mexico, and Livermore, California. These laboratories are 
modern in design and equipment, with permanent facilities
valued at S65,000,000. Equipment available, or in the process 
of installation, includes an electron and positive ion Van de 
Graff accelerator, a 5-megawatt tank-type heterogeneous 
nuclear reactor, a wind tunnel operating in subsonic through 
hypersonic ranges, digital and analogue computers, and vari
ous devices developed for specialized uses - as well as. 
general laboratory equipment. Extensive test facilities are 
available to the research and development engineer for prov
ing design theories and concepts. 

If you are a graduating engineer, mathematician, or phys
icist, Sandia offers exceptional opportunities in the fields 
of fundamental and applied research; design and develop
ment; aeronautical, manufacturing, reliability, and test en
gineering; and quality assurance. 

Sandia1~-liberal employee benefits include our graduate 
educational aid program, life insurance, sickness benefits, 
retirement plan, and generous vacations. These combine 
with excellent working conditions to make Sandia an ex
ceptionally attractive place to work. 

Albuquerque is a modern city of about 225,000 people, 
known for its excellent recreational attractions and its mild, 
dry, sunny climate. Livermore, located in the San Francisco 
Bay area, offers suburban living close to all the metropolitan 
advantages of San Francisco. Both are fine places in which 
to live. 

We'd like to tell you more about Sandia Corporation and 
the opportunities it offers. Arrange for an interview with 
our representative through your Placement Officer, or write 
to Staff Employment Section CMC for a copy of our new 
illustrate·d brochure. 



THE Chemical Engineering 
Department has recently 

purchased an X-ray Spectrograph 
for use in its graduate study pro
gram. This new equipment will 
reduce drastically the time re
quired to determine the quality 
of materials to be used and pro
duced by the lab. Students fami
liar with the precipitation and 
filtration techniques of "Qual 
and Quant" will especially appre
ciate the value of this labor-sav
ing device. 

Another great advantage of 
X-ray analysis is the fact that 
X-ray methods are ion-destruc
tive. Since specimens are not 
altered in form after analysis, 
X-ray techniques lend themselves 
to manufacturer's product analy
sis-in some cases even on a pro
duction line scale. Some of the 
fields in which this type of analy
s is is widely used are metallurgy, 
corrosion studies, internal-com
busition engines, petroleum refin
ing, mineralogy and geology, 
paints and other protective coat
ings, ceramics and refractories, 
organic and inorganic chemistry, 
food processing, biology, and 
pharmaceuticals. 

The scientific basis for X-ray 
analysis can best be appreciated 
by considering Bragg's Law which 
heads this article. n is a small 
integer giving the order of reflec
tion ( the strongest reflection 
occurs when n equals 1); lambda, 
the wave length of incident 
X-rays; d, the distance between 
planes of atoms; and theta, the 
angle between the incident X-ray 
beam and the reflecting atomic 
planes. There is only one angle 
theta at which the reflected rays 
are in phase for a given value of d 
and lambda. At other angular 
positions of the crystals there is 
destructive interference and no 
reflections occur. 

A linear relationship exists be
tween the square root of the fre
quency of the various X-ray lines 
and atomic numbers of the ele
ments emitting these lines. There-

( Continued on page 40) 
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Missouri University's 

X-ray 
Spectrograph 

Prof. Byer is shown with the chemical engineering department's new equip
ment which represents an investment of over $15,000. 
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FLORIDA RESEARCH AND 

ISOLATION-Ten square miles comprise the site of 
Pratt & Whitney Aircraft's new Florida Research and 
Development Center. Experimental shops and offices 
covering some 17 acres are in the foreground, while the 
tests areas, barely visible in upper left, lie four miles in 
the background. 

LOCATION-The new Center is located at United, 
Florida, midway between West Palm Beach and Lake 
Okeechobee, in the upper Everglades area. It is almost 
surrounded by a wildlife sanctuary. Most employees live 
in the cities and towns along the east coast of Florida, 
driving to the Center on excellent new highways. 

THE MISSOURI SHAMROCK 



DEVELOPMENT CENTER~ .... 
Another Unmatched Engineering Facility to 
Advance Propulsion Systems of the Future 

Future aircraft and missiles may require propulsion 
systems far different from those in wide use today 
- different in size, power output, appearance, and 
perhaps even in the basic method of utilizing energy. 

To probe the propulsion future ... and to build 
and test greatly advanced propulsion systems for 
coming generations of flight vehicles, Pratt & 
Whitney Aircraft is now operating its new Florida 
Research and Development Center. This facility 
supplements Pratt & Whitney's main research and 
development installations in Connecticut. 

The new Florida Center, financed and built by 
Pratt & Whitney Aircraft, is unique in America's 
air industry. Here a completely air-conditioned 
plant with 17 acres under roof is specially designed 
and equipped for the development of new power 

plants of virtually any type. Testing is handled in 
special isolated areas; the nearest is four miles 
from the plant and many miles from any inhabited 
area. The new Center can be greatly expanded on 
its IO-square-mile site. Continued isolation is in
sured by a vast wildlife sanctuary in which the 
Center is located. 

Of the many people employed at the Center to
day, about half are scientists, engineers and highly 
trained technicians. By late next year, the total 
number is expected to be almost doubled. 

The new Florida Research and Development 
Center is one more reason why Pratt & Whitney 
Aircraft is able to continue producing the world's 
best aircraft propulsion systems ... in whatever 
form they take. 

For further information regarding an engineering career at 

Pratt & Whitney Aircraft, contact your college placement officer. 

PRATT & WHITNEY AIRCRAFT 
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Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS- East Hartford 
FLORIDA RESEARCH AND DEVELOPMENT CENTER - United, Florida 
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ROBERT H. SWISHER, 8.S.E.E., GROVE CITY COLLEGE, '54, SAYS: 

"I like my job. Here's why." 
"I'm a radio transm1ss1on engineer for Bell Telephone 

Company of Pennsylvania. My work is interesting and 
full of variety, and I get all the responsibility I can 
handle. Have a look at today's assignment, for example 
- and see for yourself." 

"8:30 a.m. I'm at my desk applying a new method for over
coming interference on Pittsbur-gh's mobile radio channels. It 
involves operating ·inactive clianriels on reduced power." 

"1:30 p.m. After lunch, I take a company car out to the 
transmitter tower site. Here I check wiring and explain our 
plan to one of our mobile radio maintenance men." 

"Final phase. The operatfonal ·test is made from an actual 
mobile radio unit. I'll make test calls and monitor the chan 
nels from various points within the Pittsburgh area." 
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"10:45 a.m . Before any modifications can be made, it's impor
tant that I check apparatus and wiring options. That's what 
I'm doing here at the Remote Control Terminal equipment." 

"3: 15 p.m. I review my proposed modifications of auxiliary 
control circuits with Supervisor Sid Graul. Now I'll prepare 
work orders, and next week we'll make operational tests." 

"See what I mean? I really get to 'carry the ball.' 
Soon I'll be taking a special course in advanced elec
tronics at Bell Labs-a great opportunity. As I said 
- I like my job.'' 

Like Bob Swisher, you may find a bright engi
neering future with the Bell Telephone Companies. 
Talk with the Bell interviewer when he visits your 
campus. And read the Bell Telephone booklet on 
file in your Placement Office. 

BELL TELEPHONE COMPANIES 
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SCIENCE-FICTION! 

Foreseeable Future 

GORDAN was not much 
given to abstract ideas. His 

position, as Chief Encoder for the 
Mark CXX company, was not 
one which encouraged radical 
thinking, either. The Mark°"C~X: 
company had been formed back 
in 1972, when Cybernetic-type 
reasoning calculators were first 
developed, and its fanatical dei
fication of accuracy had become 
more intense every year Gordon 
had been with them. It was the 
guiding religion of almost one 
hundred thousand dedicated men. 

As the reasoning powers of the 
machines were developed, and the 
science of Cybernetics advanced, 
there arose a need for a new 
species of man; one who could 
combine the vast amount of 
mathmatics required to en-code 
numerical equations for the cal
culators with the equally stagger
ing knowledge of practical elec
tronics that was necessary to 
maintain them. 

Gordon was such a man. He had 
absolutely NO interests save his 
work. His career was as un
planned as an earthquake, and 
nearly as confounding to his as
sociates. In ten short years with 
the company he had replaced Mott 
as Chief Encoder. Mott had been 
with the company thirty-six years 
before he had been elevated to 
that position. 

Naturally, the very rapidity of 
his promotions was enough to be
get a host of petty jealousies. 
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However, all the men at Mark 
CXX respected mathmatical in
telligence enough to have over
come these easily, if Gordon had 
not been quite so engrossed in 
his job. 

When he insisted, much to the 
annoyance of the other encoders, 
that he be left severely alone at 
work, it was not that he was 
trying to be an intellectual snob; 
he honestly thought he did better 
with the problems when he was 
alone. When he persistently re
fused to attend the Company 
parties, he did so because he was 
afraid his (to him) deplorable 
lack of social graces would em
barrass all concerned. His col
leagues took this as the last straw 
to friendliness. Even so, they 
would have accepted him as an
other machine, impersonally, had 
it not been for Gordon's perfec
tiQnism. 

All work done by the Junior 
Encoders passed his desk, and 
many, many were the hair-split
ting corrections he sent scathingly 
back to some struggling first year 
man. Gordon was not a popular 
man. Not at all. The whole Encod
ing department gave him its cor
dial hatred, more because he was 
always right than for all the other 
reasons. 

Chief Encoder was the best 
paid position at CXX, but money 
didn't mean very much to Gordon. 
Not that he despised it; he didn't 
despise anything. He didn't es-

DAVE LEE, E.E. '59 

pecially like anything, either, ex
cept his work. He just ticked 
along, living in the same rooms 
he had had since he was a student; 
he became like an efficient math
matical machine which ceased to 
exist for any purpose when it 
was turned off at five each day. 

Gordon never really read the 
problE:_ms he personally encoded
he merely glanced over page after 
page with half a mind, then 
punched countless buttons while 
the rest of him worked abstract 
calculus puzzles. The one tiny 
flaw in the almost perfect en
coder! Tiny, because half of a 
mind like Gordon's was more 
than sufficient for run-of-the
Cybernetic equations. 

Then came the Bealler contract. 
That the great Dr. Hans Bealler, 
the worlds foremost authority on 
biological research, should sub
mit anything to the company was 
enough to cause rampant amaze
ment throughout the entire math
matical world, but to think that 
he should entrust it with the final 
tabulation of his famous study of 
the median animals . . . WELL! 
Dr. Bealler was noted for his utter 
faith in calculations of the human 
mind, and more so for his ab
solute distrust of all Cybernetic
calculated ones. 

As the work was of such con
sequence, Gordon was given the 
entire Bealler Tabulation to en-

(Continued on page 29) 
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• WATCHES, DIAMONDS, GIFTS 
• Expert Hair Styling 

In Tampa, Fla., an 

Inverted syphon, made 

of Dickey Clay 

Sewer Pipe, is laid with 

a 20° deflection across 

a drainage ditch -

part of Tampa's 

10 mlllion dollar project. 

for appointment 
Call GI 3-4445 

fi 
CAMPUS 

Jeweler6 & Beaul'I S~op 

Dickey Pipe selected to carry 
corrosive wastes in Tampa 

Tampa had to find a sewer pipe, immune to hydrogen 
sulphide gas and the corrosive wastes from citrus 
processing plants, canneries and fertilizer plants. So, 
they used 785,000 ft. of Dickey Salt-glazed Vitrified 
Clay Sewer Pipe. Dickey Clay Pipe is chemically inert, 
immune to acids and is corrosion proof. No matter 
what acids or alkalis pass through it, Dickey Pipe will 
not deteriorate-that's why Dickey can offer a SO-year 
written guarantee. For long "life, trouble-free sewers 
that withstand the attack of acids or alkalis-regard
less of the sewage content-always specify Dickey 
Clay Pipe. 

Providing improved sanitation for better living 

ICKEV ::~~t:i':zed 
clay pipe 

VIT. B. DJ:CKJIJY C::C..AY MFG, CO, 

Btnn1111,am, Ala. Chattanooga, Tenn. Kansas City, Mo. Meridian, Miss. 
St. Louis, Mo. San Antonio, Tex. Texarbna, Tex.-Ark. 

eo11 If it's made of clay it's good .. : i.f it's made by Dickey it's better 

MATH - DICE - MONEY 
(Continued from page 17) 

notice that these numbers pair off 
with each pair having the same 
probability, we need only to in
spect 4,5, and 6. 

First we shall consider the prob
ability of winning on an initial 
toss of 4. We should first, how
ever, note that the probability of 
two occurances happening one 
after another is the product of 
their individual probabilities. 

P(A followed by B) = 
P(A) X P(B) = P(AB). 

P(4) = 3/ 36 and P(anything 
but 4 or 7) = 27/ 36 = P (A) 

So we can say that the probability 
of a 4 followed by a 4 on some 
subsequent roll is the probability 
of a 4 followed by a 4, or 4 fol
lowed by any number except 4 or 
7 followed by a 4, and so on. This 
is shown by: 

P(winning on 4) = 
P(4X4+4A4+4AA4 ... ) 
=[P(4) XP(4)J+[P(4) X 
P(A) X P(4)] + ... 

P(winning on 4) = 3/ 36 · 3/ 36 
+ 3/ 36 · 27/ 36 · 3/ 36 + .. . 
= .0278 where P (4) = 3/ 36, 
P(A) = 27/ 36 

Since 4 and 10 are the same, 
P(winning on 4 or 10) = .0556 

When the other numbers are 
treated similarly, 

P(winning on 5 or 9) = .0890 
P (winning on 6 or 8) = .1264 

The probability of winning on a 
subsequent toss would be the sum 
of these or .1724. 

HAYS 
HARDWARE CO. 

808 Broadway, Ph. GI 3-4710 
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It is now possible to find the 
probability of winning the game. 
It is the sum of the probability of 
winning on the first toss plus the 
probability of winning on a subse
quent toss, which is .4933. Thus, 
a player rolling the dice would 
win 4933 games out of 10,000, 
while he would lose 5067 of them. 

All of the necessary data is now 
assembled to be put into a form 
of system that can be used to ac
complish our objective of consist
antly winning in a game of dice. 
There are an untold amount of 
ways that this data can be used. 
The following example is a fairly 
elementary system. Many more 
complicated systems may be de
vised by a minimum of brainwork 
and originality. 

In a game of craps, a bet is µiade 
before the initial toss and if the 
game continues after that, a sub
sequent bet is made according to 
odds determined by the number 
first rolled. If the initial toss is a 
4 or 10, the odds offered are 2 to 
1 ( odds are determined by the 
probabilities). A 5 or 9 gets 3 to 
2 odds and a 6 or 8 gets either 6 
to 5 or even odds. 

Now a strategy is developed. 
Suppose A is rolling the dice and 
B is betting against A (B is called 
"fader") . Before he rolls, A bets 
100 units and B "fades" him. If 
A rolls a 4 or 10, B must grant him 
2 to 1 odds. B forms a coalition 
with a third player C(C will bet 
in favor of A against another 
player, D). C will wager 150 units 
against 300 from D. The betting is 
now: 

C D 
A B with with 

Rolling Fading A B 

Initial Toss 100 100 X X 
on 4 or 10 100 200 150 300 
Total 200 300 150 300 

Now only two things can happen. 
Either A makes his point and wins 
or he tosses 7 and loses. It can 

NOVEMBER, 1958 

WESTINGHOUSE DESIGNED REACTOR ON FIRST ATOMIC SUB 
MAKES NUCLEAR NAVY.INEVITABLE 
A few pounds of uranium in the Nautilus did the work of 3,000,000 gallons 
of fuel oil. Westinghouse designed and developed the Nautilus reactor under 
the direction of and in technical cooperation with the Naval Reactors 
Branch of the U.S. Atomic Energy Commission, and is now developing 
reactors for large surface vessels and more submarines to give the U.S. 
Navy the world's first atomic fleet. 

vou cAN aE §..!!.!.E ... 1F IT's ~stinghouse 

Project ,,,1113-5 

WESTINGHOUSE DEVELOPS NEW SOURCE OF LIGHT ... RAYESCENT* LAMPS 
Light in any color flows from wafer-thin panels of glass without the use of 
bulbs, tubes or fixtures in a new type of light developed by Westinghouse. 
This picture shows the first room ever illuminated by this RAYESCENT 
system. Dr. E. G. F. Arnott, Research Director of Westinghouse Lamp 
Division, holds one of the new RAYESCENT lamps now being marketed . 
"Trademark "I "I T., • h 
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Project 115111-(i 

WESTINGHOUSE DEVELOPS MOBILE RADAR TO PROTECT FRONT LINE TROOPS 
Inside this inflated balloon-like housing is a full-size transportable radar 
station that can be brought up behind front lines or dropped by parachute. 
It can be erected in less than two hours. Its antenna is of inflated fiberglass 
cloth that looks like a giant lollipop. Major General Stuart P. Wright of the 
ARDC's Rome Air Development Center which sponsored this development. 
says this is "a major break-through in ground electronic equipment." 

You cAN BE~ ••• 1F IT's ~stinghouse 

WESTINGHOUSE DEVELOPS NEW METALS TO HELP CRACK HEAT BARRIER IN JET ENGINES 
Tremendous temperatures encountered · in jet engines cause loss in me
chanical strength of engine parts. Westinghouse scientists are developing 
new high-strength, high-temperature metals designed to push back this 
"heat barrier." These new alloys may add 100 mph to a jet's top speed. 

You cAN aE ~ ••• 1F IT's ~stinghouse 

readily be seen that if A loses, B 
wins and C loses the same amount 
and if A wins, the coalition of A 
and B wins 50 units. In this man
ner, the only way that the coali
tion can lose is on the first toss. 

This system can be summed up 
as follows; 

1. Form a hidden coalition be
tween players B and C. 

2. The coalition should never 
roll the dice. 

3. If the roller tosses a 7 or 11 
on the first toss, double the pre
ceeding wager. 

4. If the tosser must re-toss a 

4 or 10, C should wager against 
Dan amount equal to the amount 
A has wagered at odds plus 1/ 2 of 
A's original wager. (2/ 3 for 5 or 
10 and 5/ 6 for 6 or 8) 

The above scheme is very ele
mentary, a little ingenuity can un
cover many elaborate systems. 

Thus, we see that mathematics 
in the applied field (a somewhat 
loose definition of applied field) 
can be interesting, and also profit
able. Undergrads, here is a chance 
to use your training! 

"" 
51.4y! Yo~ suee -/J.;sl, J,,.5 

5o~s fo A,.Jy'-' ? 

The dean of women at a large 
mid-western university recently 
began a speech to the student 
body with the memorable words: 
"The president of the university 
and I have decided to stop petting 
on campus." 

"" Reporter: "To what do you at-
tribute your old age?" 

95-year-old Woman: "I work 
hard, don't smoke or drink, and I 
keep good hours." 

Reporter: "Have you ever been 
bed-ridden?" 

O.W.: "Yes, but don't put that 
. " 1n. 
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FORESEEABLE FUTURE 
( Continued from page 25) 

code personally. Working alone, 
he slid through the first thesis 
without a thought as to the mean
ing of the figures. Then he lifted 
the sheet bearing the third sec
tion. Instead of the usual math
matical notations, he found a 
written account of the daily life 
of a guinea pig. At the bottom of 
the sheet was a penciled request 
that the company, "State the in
formation equatively and express 
graphically the probable course 
of the animal's life for the next 
forty-eight hours." Wondering 
why the D octor's staff had not 
bothered to express the data 
numerically before submitting it, 
Gordon solved his lengthy first 
formulae into binary symbols. He 
substituted the figure for the 
guinea pig, inserted the result 
into the tape-coder, and deftly 
looped the tape over the receptor 
center of the machine. There was 
the characteristic hissing whine, 
a slight pause, and then the card 
with the final answer dropped 
into the tab file. Abstractedly, 
' ~ordon copied the result on the 
:-:i.aster encoder and promptly for
got all about it. 

When Dr. Bealler received the 
computations from the company 
and saw their beautiful accuracy, 
he was astounded. When he read 
the results of the third section, 
which he had inserted to make 
fools of the men at CXX, and 
checked them against the record 
of the animal's life covering the 
two days predicted in the com
pany graph, he was almost over
come. The two graphs, one, the 
Doctor's carefully gathered rec
ord, the other made by a man who 
had never seen the animal under 
study, were absolutely identical! 
There was not one deviation. The 
good doctor rushed to the visi
phone .... 

After weeks of careful check
ing, which nearly exhausted both 
the Doctor and Gordon, the facts 
were quite clear. All living things 
that moved were governed by an 
inflexible power. Predestination 

NOVEMBER, 1958 

WESTINGHOUSE DESIGNING NUCLEAR REACTOR THAT WILL MAKE ITS OWN FUEL 
Westinghouse and the Pennsylvania Power & Light Company are jointly 
developing the engineering information required to design and operate a 
"homogeneous" nuclear reactor plant for the generation of electricity. If 
successful, the companies anticipate the reactor will largely fuel itself by 
converting thorium into fissionable fuel after an initial charge of enriched 
uranium. Dr. W . E. Johnson, manager of the project, studies a transparent 
model of the reactor vessel. 

YOU CAN BE§..!!l!.!_ • •• IF n·s"\\estinghouse 

Project 11 'J LJ(i-f 

NIGHT-FLYING PILOTS SEE GROUND WITH DAYLIGHT BRIGHTNESS 
ON SUPER-TV PERFECTED BY WESTINGHOUSE 
The "Cateye" system is so sensitive that it will work with less than one 
millionth of the illumination used in the television studio. It will make night 
flying safer for pilots and passengers. This remarkable image intensifier was 
conceived by the Aeronautics Research Laboratories of the Wright Air 
D evelopment Center ••. and Westinghouse was asked to perfect it. 

You cAN BE§!!.!!..!. ... ,, n·s\\-estinghouse 



WESTINGHOUSE OPERATES "FLYING LABORATORIES" TO DEVELOP 
ELECTRONIC EQUIPMENT FOR THE ARMED FORCES 
More than 1,100 in-flight hours were logged in 1957 by the Westinghouse 
Air Arm Division Flight Test Center in the development of military air
borne electronic systems. To carry out the numerous flight development 
programs, the Air Arm Division employs 35 professional personnel, includ
ing five engineering pilots, and 55 technicians. 

You cAN IE.§!!!!.! •.• 1F n·s'\\estinghouse 

WESTINGHOUSE "BRAIN" CAN RUN A FACTORY 
This Westinghouse industrial control unit called Cypak® thinks, decides 
and remembers. It is as small as a candy bar, but in combination with 
similar Cypak units, it can run a machine, an assembly line, or an entire 
factory. Cypak has no moving parts to wear out-and thus, for the first 
time, makes it practical to hook up whole lines of automated machines. 

You cAN IE.§!!!!.! ••• 1F n•s '\\estinghouse 

was proved to be real. More im
portant, the effects of this power 
were entirely predictable for at 
least three days in advance, pro
vided certain essential data were 
made available. 

Everyone connected with the 
company's research division was 
elated. Doctor Bealler had become 
a passionate convert to the belief 
in calculators, going so far as to 
let his name be used in the ad
vertising of the company. Every
body was proud of the discovery, 
everybody except Gordon. Gor
don was deeply hurt. His ma
chines, which had given him his 
independence from men, had 
double crossed him. They had 
turned on him, cheated him, and 
set themselves up to rule his life. 
Instead of giving him independ
ence, they were taking it away! 

Independence meant so very 
much to Gordon that his none-too
healthy mind took the easy way 
out. Suddenly Gordon no longer 
believed in the infallibility of the 
machines. "How foolish have we 
all been!" He would remark to 
anyone he could force to listen. 
"Machines are, after all, only ma
chines. We are men. Men created 
the machines, so is it not childish 
to believe that machines can for
see our futures? To think that 
they can tell US what to do?" 

The worst mistake one can 
make is to tell a Calculator or 
Cybernet man that his precious 
charges are not superior to hu
mans in every way (save perhaps 
reproduction.) Gordon, due to 
his self exile from the rest of the 
office force, did not know this. 
He went blissfully on, making the 
mistake of his life. With the best 
brains in the country watching 
thirstily for deficiencies · in the 
conduct of the chief, news of 
Gordon's "Obvious insanity," or, 
as another junior encoder put it, 
"Complete break with reality" 
reached the front office in noth
ing flat. 

J. F. Carrows, President and 
Chairman of the board of the 
Mark CXX company, was the 
fantastically religious high-priest 
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of the Cybernet Calculator cult. 
He would tolerate no employee 
who did not, as he put it, "Live 
always in the pure, shining light 
of dedicated service to Cyberneti
cal Calculation." Mr. Carrows 
may not have been especially 
burdened with intellect, but he 
certainly did "Live in the light." 

When the momentous dis
patches reached his desk, Mr. 
Carrows sat long in (what to him 
was) deep thought. Finally he 
arose, strode like an avenging 
angel to the door, which opened 
swiftly, as if in fear of him, then 
paused, and closed again as he 
stood unmoving in front of it. 
"No," he thought, he couldn't fire 
Gordon outright, or the man 
might use his talents to form a 
rival company. That would never 
do. Mr. Carrows lingered a mo
ment. Then, straightening his 
shoulders, ( there wasn't much to 
straighten) he passed through the 
door into the outer office. 

At the first sound of the door 
there had be€n a wholesale cessa
tion of work among the junior 
encoders, and as the Big Boss 
stalked majestically among the 
crowded desks in the direction of 
Gordon's office, thirty pairs of 
deep, intelligent eyes followed 
him, a glow of sweet satisfaction 
in each. 

For the first time in his life, 
Gordon was almost angry. J . F . 
had burst in upon him just as he 
was finishing a set of probability 
line-ups, given him a fatherly 
look, and relieved him of his posi
tion. Oh, not that he said it in 
so many words. All he said was 
that he, Gordon, should have a 
little time off, so as of now he, 
Gordon was on an indefinite leave 
of absence. Ah, yes, but he, Gor
don was not to be taken in by 
that. The insane old man would 
keep him on the inactive list for
ever, perhaps even pay him a 
salary, just to keep him from do
ing any work at all. He was being 
discharged for incompetency, just 
as he was about to prove that 
everyone else was incompetent! 

Scarcely aware of his actions , 
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Projects 1711•() 

WESTINGHOUSE RESEARCH WILL LEAD TO LARGER, CLEARER TV SCREENS 
Big TV screens magnify distracting black and white horizontal lines. West
inghouse engineers have developed a new technique to reduce the black 
lines and clarify white lines which give picture information. When available, 
the new process will make possible bigger TV screens, more and clearer 
picture detail. 

You cAN aE SURE ... ,F n·s "1estinghouse 

WESTINGHOUSE DESIGNED MOTORS AND COMPRESSORS 
FOR WORLD'S MOST POWERFUL WIND TUNNEL 
This propulsion wind tunnel will test jet engines, aircraft and guided mis
siles in winds up to 38 times hurricane force. Largest of its type ever built, 
it is located at the U.S. Air Force Arnold Engineering Development 
Center,* Tullahoma, Tennessee. The synchronous motors and compressors 
that produce this gigantic air flow are the largest in the world ••• designed 
and built by Westinghouse. 

•u.S.A.F. Air Research ,x-,;. • in1', 
&DevelopmeuiCo=and YOU CAN IE.§!!,!!§ ••• IF IT'S t'f'eStlfi8'40USC 



WESTINGHOUSE BUILT WORLD'S LARGEST ELEVATORS 
The U.S.S. Forrestal's four deck-edge elevators can deliver four 70,000-lb. 
jet bombers from hangar deck to flight deck in seconds . . . smoothly 
without even a jar. Deck-edge elevators were pioneered by Westinghouse. 

vou cAN aE ~ ... ,, IT's "\\estinghouse 

Project 11511-11 

WESTINGHOUSE BUILDS BOMBER DEFENSE SYSTEM THAT CAN SELECT 
MOST DANGEROUS ATTACKER, AIM AND FIRE AUTOMATICALLY 
Two tail guns controlled by a Westinghouse developed electronic system 
make up the defensive armament of the Navy's A3D. A radar scanner spots 
the most dangerous · attacking aircraft. A computer determines its speed 
and angle of approach . . . then aims the guns and signals the gunner to fire 
or it fires automatically. The guns then instantly swing to the next target. 

vou cAN u suRE ... " IT's "\\estinghouse 

he walked through the outer 
office to the corridor outside, al
most colliding with Doctor Beal
ler. 

"Eggscuse m .. . Oh, Herr Gor
don! I vas chust looking at you. 
Sir, iff you still contendt our re
sults are only coincidents, vy 
don't you offer proof£? 

"Results? Really, Doctor, you 
surprise me. If you really want 
to submit your-ahem-theories 
to a test, why not run up a predic
tion on me sometime? Or am I 
not a fit subject for your fantasy?" 

Doctor Bealler was apopletic. 
"Vell! VELL! Right now I so do. 
HA! You vait!" 

Gordon waited, half amused. 
He was never guilty of any dis
play of emotion, and he deplored 
it in others. 

In less time than it usually took 
Gordon to encode a simple two
square-plus-cube check, the Doc
tor returned. He handed Gordon 
a paper. "Here. Diss iss your liffe 
for der neggst tvendy four hours. 
Now avoid it iff you can! HA!" 

"Very well," said Gordon. "Ac
cording to this, you predict that 
I shall leave this building at five 
minutes after five . Therefore, I 
shall not leave until ten after five. 
Would you care to wait and ob
serve my departure?" 

The Doctor did, with a veng
anee,. Gordon seated himself deli
berately in one of the lush leather 
chairs, directly across from the 
massive clock in the lobby of the 
Mark CXX Building. It was ex
actly five o: one. Slowly the un
hurried hands eclipsed the succes
sive divisions. Five o: two . . . 
Five o: three ... Five o: four . .. 
FIVE O: FIVE! Every nerve in 
Gordon's body was plunged in 
boiling acid. He was conscious of 
a great struggle within himself, a 
celestial tug of war. Fine tendrils 
of agony explored every cavity 
of his brain. He thought he 
screamed once, and then merci
fully lost all feeling. Slowly, like 
a vapor, reality misted back. He 
was utterly spent. He raised his 
eyes to the clock. Five o: . .. 
What? FIVE 0 : FOUR! But noth-
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ing had changed ... FIVE 0: 
FIVE-AGAIN? The same sear
ing conflict searched to the very 
core of him-burned, and etched. 
Then, out to him, out of the fog, 
the lobby, the Doctor, the Clock 
... the clock that read-Five o: 
FOUR! 

And in the minute before the 
pain swept down again, he under
stood! He was in about the same 
position as a calculator, set to 
divide a factor by zero. The an
swer was always infinty. The ma
chine was finite. Therefore, the 
inexorable machine would repeat 
the impossible problem until it 
destroyed itself, or was destroyed. 
But no one could ever destroy 
him! For him it would be five o: 
four-forever. For eternity. Now 
it was perfectly clear. Again the 
pain hit. 

And somewhere, far away, 
among the stars, there was a 
laugh .. 

A campaign worker for the 
successful candidate for mayor 
called on h1m to see if he could 
get a job for his son on the city 
payroll. 

"Oh, I think so," said the mayor. 
"What does he do?" 

"To tell the truth," said the 
man, "nothing." 

"Good," said the mayor. "We 
won't -have to break him in then." ... 

It sure is a good thing Edison 
invented the light bulb; otherwise 
we would have to watch television 
in the dark. ... 

Perhaps a polar bear isn't a 
good household pet. But like 
prepositions, they're good to end 
a book with. 

The three polar bears were sit
ting on an iceberg. 

"Now," said Papa Bear, "I've 
got a tale to tell." 

"I, too," said Mama Bear. "I, too 
have a tale to tell." 

The little Polar Bear, sitting on 
his part of the iceberg, looked at 
his parents and said, "My tail's 
told." 
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WESTINGHOUSE 

IS THE BEST PLACE 

FOR TALENTED ENGINEERS 
There's a wide variety of engineering and scientific work for the able 
engineer at Westinghouse. The brief stories told in the preceding 
advertisements only scratch the surface. A hundred or more other 
activities, each as interesting, a lso demand the services of really 
talented engineers. This diversity of opportunity is one of the biggest 
reasons for choosing Westinghouse. 

There's still another factor to be considered. At Westinghouse, 
you'll find the right kind of climate for solid professional growth. The 
only limits to how much a man can add to his knowledge and stature 
are his own ability, ambition, and determination. The creative indiviq.,, 
ual can benefit substantially from one of industry's most liberal inven
tion award programs, and the man who seeks more knowledge will 
find the opportunity to do so. Since 1927, Westinghouse has recog
nized the positive value of encouraging self-development. 

Incoming college gra duates are enrolled in the Student Training 
Course, a well-integrated program providing assignments in many 
operating divisions; each man finds the type of work best suited for 
him. Thereafter, the opportunities for further study are dependent 
upon the kind of career you want:.· 

For those desiring a TECHNICAL career: 
GRADUATE STUDY PROGRAM- For graduates of engineering 
or the physical sciences, Westinghouse offers a Graduate Study pro
gram leading to M.S. or Ph.D. degrees. This plan offers the qualified 
individual an opportunity to pursue further graduate work in con
junction with his regular job. 

ADVANCED DESIGN COURSE-This full-time four-month 
Westinghouse program, held at the University of Pittsburgh, is 
offered to selected engineering and physical science graduates who 
demonstrate unusual aptitude in research, design, or development 
work. 

ADVANCED MECHANICS PROGRAM-For selected mechanical 
engineers, Westinghouse, each year, offers a full-time fifteen-month 
graduate program in advanced mechanics at the Research Laboratory 
in Pittsburgh. Classroom work is held at the University of Pitts
burgh, and all of it is creditable toward an M .S. degree. 

HONORS GRADUATE PROGRAM- For a limited number of 
selected men, Westinghouse has a released-time graduate study 
program aimed at the fulfillment of requirements for Ph.D. degrees. 

B. G . LAMME FELLOWSHIPS-Based upon a yearly competition 
among outstanding men who are under 35 but who have been with 
the Corporation at least five years, Westinghouse awards B. G. Lamme 
Fellowships for one year's full-time graduate work on stipend and 
salary allowance with all tuition and transportation expenses paid. 

For those desiring a MANAGEMENT career: 
BUSINESS & MANAGEMENT PROGRAMS-These are pro
grams of business courses at nine different universities for mature 
men in business, particularly graduates in engineering and the 
sciences, who have not majored in business administration. 

MANAGEMENT DEVELOPMENT PROGRAM-This program 
provides position rotation for more breadth of experience, participa
tion in advanced management schools for more senior professional 
employees, and in-company specialized courses for the development 
of executive talents. 

If you're interested in more information about these programs at 
Westinghouse, write to Mr. L. H. Noggle, Westinghouse Educational 
Department, Ardmore and Brinton Roads, Pittsburgh 21, Pa. 

YOU CAN BE SURE ... IF ITS -
Westinghouse 

WATCH " WESTINGH O USE LU CILL E BALL-DESI ARNAZ SHOWS" 

CBS TV MONDAYS 



Thanks for all those cards and 
letters out there in magazine land. 
Last month we asked our readers 
to write 01' Frank about their 
problems and opinions. To date, 
their have been hundreds and 
hundred of replies that we just 
haven't received.. However, it 
isn't too late. The offer still 
stands. C'mon. Let us hear from 
you people. 

Do you ever have the opportu
nity to listen to the wireless dur
ing the early morning hours? One 
of the local stations has a very 
entertaining agenda. They start 
things off with the Sickly Quiz. 
This is one of those programs 
where they ask questions on cur
rent events. Such things as 
" . .. Who was president during 
Truman's administration?" are 
not uncommon. Our old buddy 
40 % All Bridges is master of 
ceremonies. After these exciting 
few moments, we're entertained 
by two really top-notch D .J.'s. Of 
course one of them is 01' 40 % 
who seems to be the only em
ployee on the regular payroll. 
The other character is Stan Shoe 
Polish. Both exchange exciting 
patter and roll all over the script 
from talking about Stacy, the 
engineer. He is such a funny fel
low! It seems Stacy currently 
owns only two shirts and both are 
blue since he inadvertently wash
ed his clothes along with a ball
point pen the other day. Along 
with not being overly intelligent, 
he has yet to learn when a record 
ends and how to thread tape. 

The staff took a trip to Colorado 
U. for the annual ECMA (Engi
neering College Magazines Asso
ciated) convention last month. It 
was a gratifying experience and 
trip for all. Besides learning more 
about the publishing business, 
there were some added attractions 
upon which I shall not elaborate. 

We decided to make our week
ly pilgrimage to the Shamrock 
Archives the other day. That's 
what Frank calls our office. The 
place is simply filled with histori
cal items left by preceding mem-
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hers of the SHAMROCK staff and 
contributed to periodically by the 
Engine Club. Personally, I think 
it's just a lot of junk that has been 
left to accumulate. 

Anyway-We entered the door 
(keeping our left arm above our 
head in case a rather unstable 
stack of plates should fall) , trip
ped over a coke case, stepped in 
an old box and sprawled across 
the editor's desk. There was the 
mail and a letter for Frank which 
said," .. . if you ask a girl to come 
to the Engine Week dance, how 
much does it cost you from the 
time she leaves home until she 
gets back home.'' Our reply: 

Annonymous, 
Although your question is ac

tually beyond the realm of this 
publication, I will endeavor to 
make you a reply. I do this be
cause your questionable English, 
as evidenced by your crudely 
written original question (which I 
have somewhat refined above), 
would make your easy prey to 
the wiles of some unscrupulous 
young female. In other words, 
you need help. 

I assume from your question, 
and the fact that you are an Engi
neer, that you wish to expend the 
least possible amount of your 
monetary resources. This being 

SHAMROCK 

by F.F. 

an instinctive nature of my own, 
I feel qualified to give you this 
one bit of advice. 

Don't fool around with gals 
from home. Latch on to a Suzie 
who receives only $200 a month 
for expenses. Of course, she will 
probably lack the looks, the in
telligence and the up-bringing of 
your girl from home, but money 
is the essential requirement in 
this case and you will have to let 
some of her main faults go un
noticed. 

Our observant readers will 
have noticed the monthly pin-up 
by now. During the shooting of a 
sequence of pictures from which 
we selected the more appropriate, 
our photographer decided to take 
one from a rather high angle. He 
proceeded to extend the legs of 
the tripod, climb on a rather pe
carious stool, look in the view 
finder and then raise his head to 
give instructions. The editor, who 
was attempting to stabilize the 
stool, had quite a time when said 
photographer hit his head on the 
ceiling. It was quite amusing at 
the time. 

Incidentally, we do not need 
volunteers to hold the floodlights 
when we take next month's pin-up 
pictures. F.F. 
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STRAIGHT TALK TO ENGINEERS 
from Donald W. Douglas, Jr. 

President, Douglas Aircraft Company 

In your field, as most of you well know, it's easy 
to be complicated ... it's hard to be simple. At 
Douglas, I'm happy to say, we do things the 
"hard" way. This matter of simplicity is vitally 
important. We work intensive hours, days and 
months to achieve it. 

Why this extra effort? Well, simple things work 
easier, last longer, are more easily maintained 
and are lots more reliable. We are rewarded for 
our greater engineering effort with a product 
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that performs better for our various customers. 
We know that good engineers, working in an 

atmosphere which stimulates them to do their 
best, have been largely responsible for our suc
cess. If you enjoy solving challenging problems in 
the simplest manner, we'd like to talk with you 
about joining us. 

Please write to Mr. C. C. LaVene 
Douglas Aircraft Company, 'Box 6102-L 

Santa Monica, California 
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St>-yJ /labe., 
'ffo~ Jo yofA 
get to 
S·hph&r\S 
fron, here.? 

FALL 1958 INTERVIEWING SCHEDULE 

Date Company Interested In: 

NOVEMBER 
18 - 21 Bell Telephone ________________________ PHYS., MATH., IE, ME, CE, EE, CH.E, AG.E 

21 Howard, Needles, Tammen & 
Bergendoff _______ _____________________ CE 

21 *Sperry Gyroscope Co. ----------------- EE, ME, PHYSICS 
24 & 25 *Proctor & Gamble _____________________ CH.E, ME, EE, CE, CHEM. 

25 North American Aviation _____________ .ME, EE, CE, CH.E, CHEM., PHYS., MATH. 

DECEMBER 
2 Deere & Co. _________________________ .ALL ENGINEERS, BUS. ADMIN. 
2 Union Carbide Corp. _________________ .PH.D.'S IN CHEM. & PHYSICS 
2 Allis-Chalmers _____________________ .ME, EE, AG.E 
2 Allied Chem. Corp. ___________________ CH.E, CHEM., ME, EE 
3 Pratt & Whitney Aircraft __________ ___ CH.E, ME, PHYSICS, CHEM. 
3 Bethlehem Steel Co. ------~-----------CE, CH.E, ME, EE, ACCTG. 
3 The Trane Co. ___ . _________ • ________ ME, IE 
3 Argonne National Lab. ______________ __ CH.E, EE, ME, PHYSICS, CHEM. 
4 Shell Oil Co. ____ __________________ CH.E, ME, EE, CE, CHEM. 
4 International Harvester ______ _________ AG.E , CH.E, CE, EE, ME, IE, ENG. PHYS. 
4 Hercules Powder Co. ___ _______________ CH.E, CHEM. 
5 Factory Mutual Engr. Division ________ ME, IE, CE, CH.E, EE 
5 *Naval Ordnance Laboratory ___________ ME, EE, CH.E, PHYSICS 
8 Babcock & Wilcox ____________________ ME, CH.E, CE, EE, BUS. ADMIN. 
8 Parke, Davis & Co. _____ ______________ EE, ME, CH.E, BUS. ADM., CH, ZOOLOGY 
9 Archer-Daniels Midland Co. __________ CH.E, ORG, CHEM. 
9 *Ordnance Corps ___ _ _ ____________ .ALL ENGINEERS, PHYS, MATH. 

9 & 10 Olin-Mathieson Chem. Corp. __________ CH.E, ME, IE, EE, CHEM., PHYS, MATH. 
9 Mead Johnson & Co. ___ . ____________ .CH.E, ME, IE 
9 *U. S . Naval Avionics Facility _________ ME, EE, PHYSICS, MATH. 

10 *Commonwealth Edison Co. _____________ EE, ME, CE, CH.E 
10 & ·.1 *lntemat'l Telephone and Telegraph ___ EE 
11 & 12 *General Electric - ---- · - · ________ __ EE, ME, CH.E , PHYSICS, MATH. 

12 Sunray Mid-Continent Oil Co. ________ CH.E, ME, CE, CHEM., BUS. ADMIN. 
15 North American _______________________ EE, ME, IE. CH.E, CE, PHYS, CHEM, MATH 
16 *Black & Veatch _______________________ CE, ME, EE 
16 Chas. Pfizer & Co., Inc. _______________ CH.E, CHEM. 

16 & 17 Monsanto Chem. Co. _________________ .CH.E, ME, PHYSICS, CHEM. 

*These companies will interview here again in the spring. 

Whether Her Attire Is FORMAL, 

SEMI-FORMAL, or INFORMAL 

Compliment Her with a CORSAGE 

FLOWERS WIRED 
ANYWHERE 

Phone GI 2-3151 

25 on the Strollway 
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from 
Deep space to 

Ocean floor 
Vought offers this range 

to the young engineer 

At Chance Vought the engineer's assign
ments range from the depths of the ocean to 
the farthest reaches of space ... from hard
ware operating aboard the Navy's nuclear
armed submarines to space research vehicles 
still on the boards. 

Here the engineer contributes to projects 
such as the record-smashing Crusader jet 
fighter series ... the Regulus missiles ... 
and advanced weapons, details of which are 
still classified. 

Under the guidance of the Vought engi
neer, such weapons take shape. He super
vises critical tests, and he introduces the 
weapons to the men with whom they 
will serve. 

Engineers with many specialties share these 
experiences. Today, for example, Vought is 
at work on important projects involving: 

SPACECRAFT AND ASTRONAUTICS 

ADVANCED PROPULSION METHODS 

ELECTRONICS DESIGN AND MANUFACTURE 

ANTISUBMARINE WARFARE 

Vought's excellent R&D facilities help the 
engineer through unexplored areas. And by 
teaming up with other specialists against 
mutual challenges, the Vought engineer 
learns new fields while advancing in his own. 

Would you like to know what men with 
your training are doing at Vought ... what 
you can expect of a Vought career? 

For full information, see our representative 
during his next campus visit. 

Or write directly to: 

C. A. Besio 
Supervisor, Engineering Personnel 

Dept.CM-9 
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Vought Vocabrilar:y_ 

p j I IO t : speeding his evolution to spaceman 

makes exciting careers at Vought 

Piloted weapons are continuously adding to man's 
knowledge and control of the earth's envelope. At the 
same time, they are the vanguard in a giant, new step: 
getting man's decision-making power out into space. 

These interwoven efforts at Chance Vought form an 
unmatched career area for young engineers of all 
academic specialties. 

For example, Vought engineers recently used 
automation to make a single pilot a virtual "multiple 
man." In Vought's Crusader III all-weather fighter, he 
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is freed from cockpit routine by automated controls, 
given unprecedented firepower by others. 

In this Mach-2-plus fighter, the pilot has begun his 
transition to spaceman. Devices for escape from orbit 
... space research vehicles .. . cockpits and crew quar
ters for space . .. these and other steps to complete the 
pilot's evolution are under priority study at Vought. 

INCORPORATED• DALLAS, TEXAS 
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STAFF PAGE 

Paul 

Here's the man who is manag
ing the local ads sales for the 
SHAMROCK this year. Paul LaPlant 
is a Junior E.E. who is interested 
in the management side of engi
neering and has had some rather 
unusual experiences to give him 
an idea about what is involved in 
managing something. 

Upon graduation from high 
school, Paul and a friend pur
chased a filling station, and Paul 
was in this business for a year 
before coming to school. During 
this time he earned a diploma 
from Ignition School at the Gen
eral Motors Training Center. 
Since selling the service station, 
he has worked at a meat and pro
duce salesman and as a mechanic. 
He has always been quite inter-

( Continued on page 39) 
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Nancy 

Here's a bit of beauty that will 
bedeck the SHAMROCK office this 
year. This 18 year old Kappa 
Kappa Gamma pledge will be 
assisting the crew with secretarial 
work, at which it is rumored she 
is an expert. 

Nancy Silver is a freshmen in 
Chemical Engineering ... a posi
tion which is not quite so unusual 
now as it was a few years ago. 
She hails from Cameron, Mo., 
where she has lived for the past 
11 years. She was born in Kansas 
City, Mo. In high school at 
Cameron she was treasurer, and 
then president of the Pep club, 
which became quite an organiza
tion as the football team built up 
a string of 38 or 40 straight wins. 
(Which has just recently been 

( Continued on page 39) 

RANDY WRIGHT, E.E. '59 

Dave 

Erobaply the most disgusting 
thing about this gentleman is his 
3.9 grade average. A second un
usual fact is that he, a senior in 
electrical engineering, is taking a 
course in Shakespeare. Dave al
ways has been interested in litera
ture and writing however, and 
he says he doesn't feel misplaced 
in the Shakespeare class. 

Dave Allan Lee was born in Ft. 
Smith, Arkansas in 1937 and 
shortly afterwards moved to his 
present home of Arora, Mo. In 
high school in Aurora he played 
Alto sax in the band, entered the 
state music contests, and ex
cersised a hobby of photography, 
some of the results of which were 
published in the local newspaper. 

As a freshman in the universi ty 
( Continued on page 39) 

THE MISSOURI SHAMROCK 



PAUL 
(Continued from page 38) 

ested in cars, and you might say 
that even though they have often 
been his work, they have also 
been his major hobby. 

Paul was born in 1939 and lives 
in Festus, Mo. In high school he 
lettered in football three times 
and ran track one year. He was 
also vice-president of the high 
school honor society. 

You'll be seeing his work in the 
form of the local ads in this years 
SHAMROCK. 

The house guests were assem
bled with their hosts in the living 
room after dinner, chatting, when 
the 5-year-old daughter appeared, 
her clothes dripping with water. 
She could scarcely articulate, so 
great was her emotion, and her 
parents arose in alarm as she en
tered. 

"You-you," the little girl bab
bled, pointing to the male of the 
house guests, "You are the one 
who left the seat up." 

"" Our favorite professor: "If, in 
going down this incline, I gain 
four feet per second, what will be 
my condition after seconds?" 

Sophomore Ch.E.: "You'll be a 
centipede." 

for those 

who seek 

NANCY 
( Continued from page 38) 

broken.) She also played clarinet 
in the Cameron High School 
band. 

Two of Nancy's recent summers 
have been spent working in an 
insurance office, and before that 
she earned money by working in 
a grocery store. She lists as her 
favorite hobbies swimming, and 
playing tennis. 

Nancy is a member of the Engi
neers Club and is taking the 
regular run of freshman courses, 
including Chem. 1, English, Math 
9 and 10, etc. She has no definite 
plans on the time following grad
uation but thinks that some type 
of research work would be inter
esting .. . perhaps in the field of 
plastics. 

Mother (putting Junior to 
bed): "Shh ... the sand man is 
coming. 

Junior: For fifty cents I won't 
tell Daddy. 

"" A professor, whose theories 
were always open to doubt, but 
who none the less found many 
and devious ways of proving them, 
was lecturing on insects at a uni
versity. 

"On my right hand," he said to 
his students, "I have a flea. I now 

This new selfwinding watch gives you 

the exceptional accuracy ... styling ... dependability 

the first and only watch 
that's selfwinding on a ballbearing 

For those who seek the exceptional: here is 
a water-resistant, selfwinding watch 
that is rectangular in form, elegant in design 
and perfect in function. This new and 
hancisomely styled timepiece features the 
famous Eterna ballbearing-mounted 
winder. Watchmakers since 1856 in the 
finest Swiss tradition. UK gold-filled -$98.50 F. T. I. 
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damb's 
~JEWELRY 

DAVE 
(Continued from page 38) 

Dave served as a representative 
on St. Pats Board and he is now 
on the editorial staff of this ma
gazine. Examples of his work 
can be seen in this and last 
months issues of the SHAMROCK. 
Another of his hobbies (besides 
writing) is golf, and he is at pre
sent trying to refinish a violin. 
(This could also turn into a 
hobby.) Dave has also worked 
with the Missouri Workshop 
Theater. 

Besides his membership in 
Ac~cia Social Fraternity, Dave is 
a member of Tau Beta Pi, Eta 
Kappa Nu, QEBH, Pi Mu Epsilon, 
Phi Eta Sigma, and the student 
branch of I.RE. 

order him to jump over to my left 
hand. As you see, the flea obeys 
me. "Now," he continued, "I re
move the legs of the flea and order 
him to jump. You note that it 
does not jump. Therefore, we have 
scientific proof that a flea whose 
legs are removed becomes deaf." 

"" Do you know who was the first 
engineer?" 

"No, who?" 
"Adam, he furnished spare parts 

for the first loud speaker." 

537 BDT-1323 

WATER-RESISTANT 

The watch-word in accuracy and 

styling for over a century? 
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Imported CASTELL 

"BLACK GOLD" 

Gtap/2ile 
adds skill to your hand 
Horizontal opportunities are 
plentiful for graduate engineers 
- but how about verti• · 
cal opportunities? How 
high will you grow in 
5 years? 

That will depend on 
your native talent, hard 
work and such profes
sional habits as the use 
of imported A.W.FABER 
CASTELL. "black gold" 
graphite - the best na
tural graphite testing 
out at more than 99% 
pure carbon - makes 
Castell the world's 
finest drawing pencil. It 
will add skill to your 
hand as it does to sea
soned Pros the world 
over. Color-graded for 
instant identification in 
most of the 20 scienti
fically-accurate degrees, 
8B to lOH. 

If you prefer a 
Holder, try LocKTITE 
Tel-A-Grade 9800 
which shows your de
gree in a flash - plus 
imported "black gold" 
CASTELL 9030 Lead. 
Shop in your college 
store and insist on 
CASTELL across the 
board, 

A.W. FABER ·CASTELL 
PENCIL CO., INC. NEWARK 3, N. J. 

X-RAY SPECTROGRAPH 
(Continued from page 21) 

fore each element has a char
acteristic X-ray spectrum whose 
wave length varies in regular 
fashion from other elements. The 
specimen is irradiated by an in
tense X-ray beam which causes 
the specimen to fluoresce, produc
ing its own specific X-ray spec
trum. The secondary X-radiation 
passes through a parallel foil serv
ing as a collimator. 

An analyzing crystal, oriented 
to present a selected atomic spac
ing reflects characteristic wave 
lengths at given angles in accord
ance with Bragg's Law. By slow
ly rotating the crystal at one-half 
the angular speed of the detector, 
the various wave lengths are re
flected one by one as the crystal 
reaches the proper angle for each 
wave length. The position of the 
line which is automatically rec
orded on a strip chart identifies 
the element and its amplitude is 
an indication of the quantity 
present. 

The analyzing crystal serves as 
a grating to separate the various 
wave lengths representing the 
constituent elements. X-rays have 
such a short wave length (two or 
three angstroms) , the crystal is 
required rather than a diffraction 
grating. Diffraction gratings are 
used with emission spectrographs 
which analyze visible light emit
ted from the sample. The wave 
length of X-rays are a thousand 
times shorter than light so they 
require a thousand times closer 
grating which is impossible to 
produce. The reflecting plane 
spacing is known and the crystal 
must have good intensity of re
flection for that spacing. This 
lithium fluoride is very sensitive 
to moisture and must be kept in a 
dessicator when not in use. The 
room in which it is used is kept 
air-conditioned. 

There is considerable elec
tronics involved in this piece of 
e q u i p m e n t. The scintillation 
counter, which measures the in
tensity of the reflected beams and 

thereby indicates the amount of 
each element present, must be 
able to handle two hundred thou
sand counts per second. Stabi
lized high voltages up to 50,000 
volts are essential to irradiating 
samples at constant intensity. 

Specimens for X-ray analysis 
can be in virtually any form. 
They can be finely powdered, 
solid sections, foil, liquid. Pow
ders are usually sifted through a 
four hundred-mesh screen. The 
thickness of metal films (plating, 
etc.) can be measured by bounc
ing X-rays off the specimen. Us
ing different counters and cry
stals, all the elements from alumi
num through uranium can be 
analyzed. 

Tbis record sheet exemplifies the 
data provided by the X-ray spectro
graph. 

The chemical engineering de
partment hopes that at some 
future date funds will be made 
available for getting accessories 
to the spectrograph. One such 
accessory is a helium path. This 
is needed to avoid air absorption 
of the longer wave lengths emitted 
by the elements of lower atomic 
number than titanium (atomic 
number 22). A proportional coun
ter is also needed to count these 
longer wave lengths. Another 
needed device is the pluse height 
analyzer which is used to sor:t out 
signals above and below a certain 
size. 

(Continued on page 43) 
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NEW ALLOYS FROM 
"METEOR" TECHNIQUE 

Metals formerly "impossibfe" to 
produce rpay be created by Air 
Force scientists who will bom
bard objects with tiny high-speed 
particles to form the new alloy. 

As an example, aluminum, 
which boils at 3740°F cannot by 
ordinary means be combined with 
iridium, which does not melt until 
4450°F. Now, with the new tech
nique, iridium is pulverized to 
very small particles and shot at 
extremely high speed into the 
tiny crevices in aluminum's lat
tice-like structure. The new alloy 
thus produced will be light but 
will have a high melting point. 

Perfect vacuums also may be 
created by literally blasting out 
the last traces of air with high
speed particles. 

ELECTRONIC EARMUFFS 
The Department of the Army 

and RCA have developed "elec
tronic earmuffs" for the soldier, 
to create artificial quiet amid the 
roars of combat. 

The quiet is produced by com
bining the original noise with a 
signal which is actually the origi
nal noise with a 180 phase shift. 
When the two sound waves meet 
in the ear-cup, most of their 
energy is lost. 
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Power to headlights is furnished by 
gas lamps. Demonstration at World's 
Fair. 

SYNTHETIC ROPE 
Manila rope is fast becoming 

obsolete in shipping circles-it's 
being replaced by rope made from 
nylon, dacron, and polyethylene. 
It is estimated that the plastic 
ropes will make manila line ob
solete in 5 years. 

The nylon line has more than 
twice the strength of manila, can 
be stowed when wet, is lighter 
and can absorb and spread greater 
shock loads. It also has a smell 
repellent to rodents. 

BUD McKELVY E.E. '59 

MACHINE ANALYZES COLORS 
A spectrometer, or light analy

zer, now is being used by the 
National Bureau of Standards to 
scan a swatch of fabric or other 
colored specimen and plot on 
graph paper the percentages of 
red, orange, yellow, green, blue 
and violet contained in the sam
ple. Thus a specific shade of 
"aquamarine" can be defined by 
its percentages of green and blue; 
or "rust" can be described by 
the exact amounts of red and 
yellow it contains. 

A merchant in Des Moines will 
be able to telegraph a New Eng
land mill for rush shipments in 
specific colors by reference to 
numbers rather than to "toast 
brown" or "sky blue" which may 
mean different shades to differ
ent people. 

"VULKOLLAN" 
A new plastic material has been 

developed that combines the de
sirable properties of rub her, 
nylon, and steel. It is said to have 
hardness, strength, rigidity, resili
ence, elasticity, abrasion resist
ance, oil resistance, and ozone 
resistance." 

Its peculiar combination of 
qualities make it valuable in such 
applications as handles for air 
hammers, solid tires for industrial 
trucks, and gears. 
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BULLARNEY 

THE STORY OF LOG-LOG 
In the valley of Calculus, close by the River Sine, lived a 

little slide rule by the name of Log-Log. Little Log-Log went out 
hunting for integrals one day, armed with his trusty double
barreled *S.M.T. After looking for tracks for a long time (between 
the limits of zero and t), he suddenly came upon a group of canni
balistic integrals dancing around a dyne bush and chanting, "We 
hate EE 320, we hate ME 230, we hate _ _ " (fill in name of in
structor or course you prefer) . Log-Log deduced that this was too 
many integrals (approximately 2.05 X 102 ) even for he and his 
trusty S.M.T. to handle. 

He continued on, unnoticed, until he saw a lone integral lying 
on his road bed. The ferocious integral became enraged at the 
interruption of his rest and came charging at poor little Log-Log. 
As he came thundering through the dense under-brush (density is 
inversely proportional to the square of the distance from negative 
infirmity), he roared his battle cry of "Heterodyne your signals to 
one frequency." Little Log-Log stood ready with his S.M.T. and 
shouted in return, "Eliminate the cathode to grid voltage before 
solving for plate current." (He was prepared to use his self-spilling 
fountain pen in case of a hand to hand struggle.) As the charging 
integral came within the limits of probability, Log-Log pulled all 
38 differentials and fired into the integral's third quadrant. "Erg," 
cried the integral. The enormous power of the S.M.T. , which was 
heavily charged with trigonometric and logarithmic tables, spun 
the integral about his y-axis and sent his moment of inertia flying 
along a parabolic trajectory into oblivion. 

Little Log-Log restored his S.M.T. to his brief case and 
oscillated along the path to his lab. His supper of broiled ohms 
and ionized ampere soup were waiting for him. The raspberry pi 
finished a perfect day. Larry Friesz 

• s.M.T .-Standard Mathematical Tables. 

M .E.: "What did you do with 
my shirt?" 

Many a tight nut has been 
loosened by a small wench. 

Wife: "I sent it to the laundry. 
Why?" 

M.E.: "Ye gods, woman! A 
whole semester of thermo was on 
the cuffs." 
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... 
Chaplain: (To prisoner in elec

tric chair )-Can I do anything for 
you? 

Prisoner: Yes, hold my hand. 

DAVE SAFERSTEIN, E.E. '62 

The '59 Model of the Missouri 
Coed? 

Swift knee action 
Bigger and better bumpers 
Roomier in all corners 
More trunk room 
Quicker pickup 
Will last a lifetime 
More mileage to the Gal-Ion 
A'Durable 
Takes a good paint job 
Easier to look at 
Softer and larger seats 
Easy on the pocketbook 
Terms to suit your budget 

... 
When you put on your cute rayon 

scanties 
Do they crackle electrical chan-

ties 
Don't worry, my dear, 
The reason is clear, 
It's just that you have amps in 
your panties. 

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

... 
Susie: "Has your boy friend 

ever spoken about marriage?" 
Tootsie: "Well, indirectly." 
"Indirectly, how's that?" 
"Once he said he had never 

smoked a pipe because he never 
could try one before he bought it." 

... 
Adam and Eve were the first 

bookkeepers-they invented the 
first loose leaf system. 
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A certain twelve inch phono
graph recording is played on a 33 
and one-third rpm turntable. The 
playing time for each side is 28 
min. and 4 sec. If the selection 
starts one quarter of an inch from 
the outside and ends two and 
five-eighths inches from the cen
ter hole, what is the total number 
of groves on the disc? Assume 
that all measurements were made 
with an accuracy of 5%. 

Answer: An ordinary record 
has two groves; one on each side. ... 

CE: "I'll have to have a raise, 
sir: there are three companies 
after me." 

Employer: "Is that so? What 
companies?" 

CE: "Light, phone, and gas, sir." ... 
She: "You remind me of Nero." 
He: "Why?" 
She: "Here I am burning and 

you're just fiddling around." ... 
Then there's the pre-med stu

dent who stayed up all night 
studying for a blood test. ... 

She: "I don't believe you know 
that good clean fun is." 

E.E.: "All right, what good is 
it?" 

"Folks," said the minister, "the 
subject of my sermon dis even' is 
liars. How many in this congrega
tion has done read the 69th chap
ter of Saint Matthew?" Nearly 
every hand in the congregation 
was raised. 

"Dat's right," said the reverend. 
"You is de folks I want to preach 
to. Dere ain't no 69th chapter of 
Matthew." 

The girl on the bus was reading 
about birth and death statistics. 
Suddenly she turned to a male 
beside her and said, "Do you 
know that every time I breathe a 
man dies?" 

"Very interesting," he returned, 
"Why don't you try Cen-Sen ?" 
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The worst cruelty in this world 
is indifference. When the girl 
asked her boy friend. "Would you 
like to see where I was operated 
on for my appendix?" This heart
less goof shook his head. "No, I 
hate hospitals." ... 

Student: "Why didn't I make 
100 on my history exam?" 

Prof.: "You remember the ques
tion 'Why did the pioneers go into 
the wilderness?'" 

Student: "Yes." 
Prof: "Well, your answer, while 

very interesting was incorrect. ... 
A sports car owner drove into 

a gas station. "A half pint of gaso
line and a teaspoonful of oil 
please," said the driver. The 
peeved attendant replied, "and 
shall I cough into the tires, sir?" ... 

Two farmers were discussing 
their sons' progress at the univer
sity . 

Ezra said, "I don't rightly know 
what them degrees mean that the 
boys are working for. Do you, 
Cy?" 

"Reckon so," replied Cy. "The 
first one is B.S. and you know 
what that means." 

Being a man of the world, Ezra 
knew. 

Cy went on, "Well, sir, the next 
one is M.S., and that means More 
of the Same." 

Ezra nodded. 
"Then comes the hard part. 

They study night and day, put in 
years of work, write lots of papers 
and then if they're lucky, they get 
the highest prize of all, the Ph.D." 

"And what does that stand for?" 
The answer made sense. "Piled 

Higher and Deeper!" ... 
1st M.E.: "You cuttin' machine 

design Friday?" 
2nd M.E.: "Nope, I can't. Need 

the sleep." ... 
Finals, finals, everywhere 
With drops and drops of ink 
And never a prof who'll leave 

the room 
And allow a guy to think. 

X-RAY SPECTROGRAPH 
(Continued from page 40) 

Professor Byer is in charge of 
X-ray analysis work being done 
here in the Chemical Engineering 
department. Jim Parks, Ch. E. 
'59, is calibrating the equipment 
for use in graduate study work. 
At the present time, efforts are 
being made to discover produc
tion methods of removing an im
purity, hafmium, from zirconium. 
Zirconium has the quality of a 
small neutron cross-section which 
would make it very valuable for 
atomic reactor work, but its im
purity, hafmium, has a very large 
neutron cross-section and effec
tively reduces impure zirconium's 
value. Chemical methods of 
analysis in this case are quite 
laborious, so it is expected that 
X-ray analytical methods will 
greatly speed up efforts to obtain 
a solution to this problem. 

• Each year about 4,000 of the 
80,000 members of the American 
Chemical Society volunteer to 
give personal assistance to high 
school ·science teachers as they 

request . ... 
The National Science Teachers 

Association reaches more than 
20,000 teachers regularly with its 
program of services and publica
tions-The Science Teacher and 
the Elementary School Science 
Bulletin. 

The American Association for 
the Advancement of Science ad
ministers a Traveling High School 
Science Library Program, spon
sored by the National Science 
Foundation, to stimulate interest 
in and choice of careers in science. ... 

Not all scientific apparatus is 
inexpensive as a test tube costing 
but a few cents, but one industrial 
user of instruments reports that 
an $8,000 instrument paid for it
self recently in three weeks . ... 

A scientific apparatus maker has 
developed a "hardness testing" 
device which can check the dur
ability of 1,000 pieces an hour. 
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PHOTOGRAPHY AT WORK-No. 35 in a Kodak Series 

For Jets 
more thrust, more range, 

more payload 
The m otion picture camera is seeing into a turbo
j e t combustion c ha mber operating on a new fuel. 

With photography as a tool, the N.A.C.A. Lewis Flight Propulsion Laboratory studies jet 
engine combustion chambers, and compounds that can result in new high-energy jet fuels 

H ow much faster and farther our aircraft 
and missiles can go seems now to depend on 
developing new high-energy fuels. This is a 
job of the Lewis Laboratory of the National 
Advisory Committee for Aeronautics. 

And as in all kinds of industry, photography 
is playing an important role in this work. 
Motion pictures are taken of the interior of 
jet engine chambers through transparent walls. 
From the pictures the scientist learns the 
behavior of the fuel , the flame and exhaust 
through the engine turbine and tail pipe. 

The use of photography in research and 
the development of new or better products is 
but one of the ways it is helping all kinds of 
businesses, large and small alike. 

CAREERS WITH KODAK 

With photography and photographic 
processes becoming increasingly 
important in the business and 
industry of tomorrow, there are new 
and challenging opportunities at 
Kodak in research, engineering, elec
tronics, design and production. 

If you are looking for such an 
interesting opportunity , write for 
information about careers with 
Kodak. Address: Business and Tech
nical Personnel Dept ., Eastman 
Kodak Company, Rochester 4, N.Y. 

EASTMAN KODAK COMPANY, Rochester 4, N.Y. 



The United States is now doubling its use 
of electrical energy every eight years. 

In order to maintain its position as the 

leading manufacturer in this fast-growing 
electrical industry, General Electric is 

vitally interested in the development of 

young engineers. Here, Mr. Lewis answers 

some questions concerning your personal 

development. 

Q. Mr. Lewis, do you think, on entering 
industry, it's best to specialize immedi
ately, or get broad experience first? 

A. Let me give you somewhat of a 
double-barreled answer. We at Gen
eral Electric think it's best to get 
broad experience in a specialized 
field. By that, I mean our training 
programs allow you to select the 
special kind of work which meets 
your interests- manufacturing, en
gineering, or technical marketing
and then rotate assignments to give 
you broad experience within that 
area. 

Q. Are training assignments of a pre
determined length and type or does the 
individual have ·some influence in deter
mining them? 

A. Training programs, by virtue of 
being programs, have outlined as
signments but still provide real op
portunities for self-development. We 
try our best 'to tailor assignments to 
the individual's desires and demon
strated abilities . 

Q. Do you mean, then, that I could just 
stay on a job if I like it? 

A. That's right . Our programs are 
both to train you and help you find 
your place. If you find it somewhere 
along the way, to your satisfaction 
and ours, fine. 

One of a series 

Interview with General Electric's 

Frank T. Lewis 

Mgr., Manufacturing Personnel Development 

The Next Four Years: 
Your Most Important 

Q. What types of study courses are in
cluded in the training programs and 
when are the courses taken? 

A. Each of our programs has 
graduate-level courses conducted by 
experienced G-E engineers. These 
courses supplement your college 
training and tie it in with required 
industrial techniques. Some are 
taken on Company time, some on 
your own. 

Q. What kind of help do you offer em
ployees in getting graduate schooling? 

A. G.E.'s two principal programs 
of graduate study aid are the Honors 
Program and the Tuition Refund 
Program. If accepted on the Honors 
Program you can obtain a mas
ter's degree , tuition free, in 18 months 
while earning up to 75 % of full-time 
salary. The Tuition Refund Program 
offers you up to 100% refund of 
tuition and related fees when you 
complete graduate courses approved 
by your department manager. These 
courses are taken outside normal 
working hours and must be related 
to your field of work. 

Q. What are the benefits of joining a 
company first, then going into military 
service if necessary. 

A. We work it this way. If you are 
hired and are only with the Company 
a week before reporting to military 
service, you are considered to be 
performing continuous service while 
you are away and you will have your 
job when you return. In determining 
your starting salary again, due con 
sideration is given experience you've 

gained and changes in salary struct
ure made in your absence. In addi
tion, you accrue pension and paid
vacation rights. 

Q. Do you advise getting a professional 
engineer's license?What's it worth to me? 

A. There are only a few cases where 
a license is required at G.E ., but 
we certainly encourage all engineers 
to strive for one. At present, nearly 
a quarter of our engineers are li
censed and the percentage is con
stantly increasing. What's it worth? 
A license gives you professional 
status and the recognition and pres
tige that go with it. You may find, 
in years to come, that a license will 
be required in more and more in
stances. Now, while your studies are 
fresh in your mind, is the best time 
to undertake the requirements. 

Your next four years are most impor
tant . During that period you'll undoubt
edly make your important career de
cisions, select and complete training 
programs to supplement your academic 
training, and pursue graduate schooling, 
if you choose. These are the years for 
personal development - for shaping 
yourself to the needs of the future. If 
you have questions still unanswered, 
write to me at Section 959-6, General 
Electric Co., Schenectady 5, N. Y. 

LOOK FOR other interviews dis
cussing: • Salary • Advancement 
in Large Companies • Qualities We 
Look for in Young Engineers. 

GENERAL. ELECTRIC 





He's making sure 
that "C" rations 

don't spoil 
The tin coating on "C" ration cans does not have to 
be thick-but it is important that it be evenly dis
tributed to give sure protection for the contents. But 
how can you measure and inspect a coating that's 
almost as thin as a shadow? 

U.S. Steel does it with the unique X-ray gage you 
see in the picture. A beam of X-rays is directed at 
the tinplate. The rays penetrate the tin coating and 
cause the iron atoms in the steel base to fluoresce and 
emit X-rays of their own. As these new X-rays 
emerge from the base, they are partially absorbed 
by the tin coating. The X-rays finally leaving the 
tin are measured by a geiger counter and this reveals 
the amount of absorption and, therefore, the coat
ing weight. 

Research work like this is one of the factors that 
accounts for the consistent high quality of all types 
of steel made by United States Steel. 

USS is a registered trademark 

@ United States Steel 



If you had your choice, 

WHAT KIND OF CAREER WOULD YOU LIKE? 

Bob Cleland, Standard sales representative (left), and I. G. Smallegan, plant manager. 

Would you like to be a salesman? 
Do you enjoy the thrill of selling against strong competjtion? Would you 
like to be in a field where opportunities are limitless? Many of America's 
most successful executives started as salesmen. They rose to their present 
heights because the bedrock of American business is competition and 
the bedrock of competition is selling. At Standard Oil, salesmen are given 
a sound background. They spend weeks as salaried sales trainees, learn
ing the methods of successful selling. 

:e:::-,<><·»> Nii' 
Nugent T . Brasher (left) and D earal W. Beddo, 

geologists for Pan American Petroleum CorporatiQn, a Sta.ndard affi.µate. 

Would you like to be an explorer? 
The search for oil is one that never ends. And with the world depending 
more and more on oil, . .the search goes on at an ever-increasing tempo· on 
land and sea with complicated and costly equipment. Work such as this 
makes for exciting, adventurous careers at.Standard·Oil and its affiliated 
companies. And it is work that provides an extra measure of satisfaction, 
for it is of utmost importance to the future of our country. 

Dr. Omar Juveland, chemist in Standard's laboratories at Whiting, Indiana. 

Would you like to be a scientist? 
Here is a field of constantly increasing-importance, offering endless oppor• 
tunities. In the last 10 years alone, Standard Oil Company and a ffiliates 
have added or rebuilt 20 laboratories. And the number of scientists has 
been more than doubled . Standard scientists are widely known for inven
tions and discoveries that have benefited car owners, industry and 
national oil conservation. They often help on scientific projects of high• 
est importance to national security, such as atomic research. 

What makes a company 

a good citizen? 

One measure is a company's progressive
ness, its ability to change and grow, to 
adapt itself to new and better methods. 
The result is better service and better 
products for customers. And in such a 
growing, progressive company, there is 
opportunity for employees to advance. 
We at Standard Oil are proud of the fact 
that most of our officers and directors, 
since this company started, have come 
up through the ranks. 

STANDARD OJ ·L COMPANY 
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ELECTRODYNAMIC ORBITS 

By the application of properly chosen alternating and 
static electric fields, electrically charged particles can 
be maintained in dynamic equilibrium in a vacuum 
against interparticle and gravitational forces. This is 
illustrated in the above photograph of the orbit of a 
charged dust particle. During the time of exposure the 
particle traversed the closed orbit several times, yet it 
retraced its complicated path so accurately that its 
various passages can barely be distinguished. 

The range of particles of different charge-to-mass 
ratios which can be contained in this manner is deter
mined by the gradients of the static and alternating 
electric field intensities and by the frequencies of the 
latter. In the absence of static fields and for a given 
electric field strength, the minimum frequency required 
for stable containment of the particles is proportional 
to the square root of their charge-to-mass ratios. Thus, 
charged colloidal particles require the use of audio fre
quencies, atomic ions need HF frequencies, while elec
trons require the use of VHF and higher frequencies. 

Under the confining influence of the external fields, 

the particles are forced to vibrate with a lower •fre
quency of motion which is determined by the external 
field inten~ft,i.es, space, charge, and the driving fre
quencies. If the initial thermal energy is removed, a 
number of particles may be suspended in space in the 
form of a crystalline array which reflects the symmetry 
properties of the external electrodes. These "splice 
crystals" can be repeatedly "melted" and re-formed by 
increasing and decreasing the effective electrical bind
ing force. These techniques offer a new approach in 
the study of plasma problems and mass spectroscopy in 
what may be properly termed "Electrohydrodynamics'.' 

At The Ramo-Wooldridge Corporation;· work is in 
progress in this and other new and interesting fields.~,_, 
Scientists and engineers are invited to explore current 
openings in Electronic Reconnaissance and Counter
measures; Microwave Techniques; Infrared; Analog 
and Digital Computers; Air Navigation and Traffic 
Control; Antisubmarine Warfare; Electronic Language 
Translation; Radio and Wireline Communication, and 
Basic Electronic Research. 

The Ramo-Wooldridge Corporation 
LOS ANGIELEB 48, CALlr'ORNIA 
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COLLINS SYST EMS ARE NOW IN PRODUCTION FOR (LEFT TO RIGHT) THE NAVY'S MCDONNELL F4H-1 AND CHANCE VOUGHT 

F8U-3 FIGHTERS AND NORTH AMERICAN A3J-l ATTACK BOMBER, AND THE AIR FORCE'S REPUBLIC F-105 FIGHTER-BOMBER. 

why America's 

neweS
t ii:: COLLINS 

ELECTRONICS 
ENGINEERS- At Collins you receive professional 
recognition, unlimited opportunity, the most com
pletely equipped research and development facilities, 
the opportunity to work on the most challenging, 

L. R. Nuss F. W. Salyer 
Collins Radio Company 

These supersonic aircraft require ultra
dependable electronics systems, highly special
ized for communication, navigation and radar 
identification. Such systems must be 
integrated, adaptable to the varying airframe 
requirements of today's newest jets. 

Collins integrated electronics systems achieve 
building-block flexibility through modular 
design of all basic units. Designed into each 
aircraft, a space-saving custom Collins system 
retains the economy of standardized 
production and simplified maintenance. 

These specialized electronics packages are an 
important part of Collins' contribution toward 
greater defense per dollar. 

developments in electronics. Your placement office 
will tell you when a representative will be on campus. 
Or write for illustrated brochure "Career with Collins," · 
to one of the addresses below. 

l. D. Mitchell 
Collins Radio Company Collins Radio Company 

Cedar Rapids, Iowa 2700 W. Olive Ave., Burbank, California 1930 Hi-Lirie Drive, Dallas, Texas 

COLLINS RADIO COMPANY • CEDAR RAPIDS • DALLAS • BURBANK 
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SNEAK PREVIEW 
ENGINEERS FLAG RETURNS HOME 

After 46 years, the parades on 
horseback can start again! 

ANY NUMBER MAY PLAY 

9 

12 

Mr. Creolis dreams strange dreams ... 
and does stranger deeds. 

ECONOMY, COMFORT, UTILITY ................................ 16 

The prop-jet is coming into its 
own-pure jets, look to your laurels. 

NO REASON - JUST TRADITION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 

Engineers' shamrocks, Journalists' 
lions, Aggies' barn warmings. 

START TODAY TO 
PLAN TOMORROW 
By knowing about some of the projects underway at the 
Babcock & Wilcox Company, an engineer may see his 
personal avenues of growth and advancement. For today 
B&W stands poised at a new era of expansion and 
development. 
Here's an indication of what's going on at B&W, with 
the consequent opportunities that are opening up for 
engineers. The Boiler Division is building the world's 
largest steam generator. The Tubular Products Division 
recently introduced extruded seamless titanium tubing, 
one result of its metallurgical research. The Refractories 
Division developed the first refractory concrete that will 
withstand temperatures up to 3200 F. The Atomic Energy 
Division is under contract by the AEC to design and 
build the propulsion unit of the world's first nuclear
powered cargo vessel. 

·B&W engineers discuss developments 
in the Universal Pressure Boiler. 

These are but a few of the projects - not in the plan
ning stage, but in the actual design and manufacturing 
phases - upon which B&W engineers are now engaged. 
The continuing, integrated growth of the company offers 
engineers an assured future of leadership. 

How is the company doing right now? Let's look at one 
line from the Annual Stockholders' Report. 

Ask your placement officer for a copy of "Opportu?ities 
with Babcock & Wilcox" when you arrange your inter
view with B&W representatives on your campus. ~r 
write, The Babcock & Wilcox Company, Student Train
ing Department, 161 East 42nd Street, New York 17, N. Y. 

1954 

CONSOLIDATED STATEMENT OF INCOME 
(Statistics Section) 

(in thousands of dollars) 

1955 1956-UNFILLED ORDER$ 
(backlog) 

$213,456 $427.288 $129,464 
- :? ~ 

-r 
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Instant Suicide 

The holidays bring thoughts of family reunions, yuletide festivities, 
and a well-deserved rest to most of us. This is what should happen to us, 
but it won't. Not to all of us. Why? To answer this question, let us look at 
what will happen following the last class before the holidays. 

It is the nineteenth of December. You walk from your last class with a 
feeling of exultation, as this marks the beginning of Christmas Holidays, 
1958. You are tired of school , very tired, and home is just six hours away. 
You are just six hours from relaxation and the world's best cooking, so you 
make a mad dash to your dorm or fraternity , throw your clothes into the car, 
and in ten minutes you are on your way. You are exhausted from the effort, 
but after all, ten minutes saved is well worth such an effort. The Columbia 
speed limit is 30 m.p.h.,. but who ever heard of anyone being arrested for 
doing 35 m.p.h .? Therefore, you do 35 or perhaps 40. Remember, this w ill 
save another two minutes and 40 seconds! Now you are on your way home. 
As you leave town, the sign informs you that the Missouri speed limit is 
still 70 m.p .h., which obviously means that 70 is the lower limit and hence 
you cannot drop beneath this speed and retain a clear conscience. Besides, 
you know this road very well after travell ing over it the past few years . 
For instance, it is common knowledge which small towns hav~ 40 m.p .h. 
speed limits but no policemen to enforce these limits. Also, you know that 
a state patrolman can generally be found behind the th ird signboard after 
passing th rough Boonville. With this valuable information you should be 
able to save at least another 30 minutes. 

Everything is running smoothly until the unexpected happens. Un
fortunately, it is then too late to reconsider your previous actions. In the 
next five seconds you pay for every 42 minutes and 40 seconds you have 
saved during your entire life. What went wrong? Perhaps you didn't see 
that small spot of ice on the road; or perhaps the tire that reflected your 
thin college budget finally gave out. If you are among the majority, the 
state patrol will report that you were travelling on a straight dry road . They 
will also report that your high rate of soeed deprived you of the reaction 
time necessary to avoid the unforeseen. This caused your accident. 

How do we know this will happen? Because it happened last year and 
the year before. Because all you need do is drive twenty-five miles from 
Columbia at the beginning of any major holiday to see at least one accident. 
Don't let these tear-stained faces on Christmas morning belong to your 
family . We want to see every student return after the holidays. Let's keep 
Christmas full of holly, and not hospitals . With this thought, the Shamrock 
staff wishes all of you a safe and a Merry Christmas. 

R.S.R. 

FRONTISPIECE 

SYMBOL OF PEACETIME ATOMIC POWER-Symbolic of the historic event heralding the generation of 
electricity by atomic power from Shippingport, Pa.-site of the world's first full-scale atomic-electric generat
ing station exclusively for civilian needs--are these lights of downtown Pittsburgh, Pa. Homes and factories 
of the Greater Pittsburgh area are receiving the electricity produced at the plant and transmitted through 
the Duquesne Light Company system. 

-Photo courtesy Westinghouse 
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Francis Thompson joined Westinghouse in 1952-
has since earned M.S. degree and 10 U.S. patents 
At 28, Francis T. Thompson, a 1952 B.E.E. graduate 
of Rensselaer Polytechnical Institute, is an engineer 
on his way to a distinguished career in a hurry! 

Upon completion of the Westinghouse Student 
Training Course, he was immediately selected to attend 
the Advanced Design Course at the University of 
Pittsburgh. Upon completion of this course, he was 
assigned to the Research Laboratories where he worked 

• on color TV and high definition TV projects. Since 
August, 1957, he has been assigned to the New Products 
Dept. where he has developed a transistorized control 
system combining both digital and analogue equipment 
to regulate steam turbines in paper plant ai:;plications. 

Most important, Francis T hompson is doing exactly 
what he wants to be doing. He earned his MS degree 
through the Westinghouse Graduate Study Program 
in 1955 and is now working toward his Ph.D. Active 
in the IRE, he has submitted 45 patent disclosures 
(which have already resulted in awards totaling more 
than $1,000.00); and he has 10 U.S. patents pending. 

Francis Thompson is one of many talented young 

engineers who are finding rewarding careers with 
Westinghouse. You can, too, if you 've got ambition 
and you 're a man of exceptional ability. Our broad 
product line and decentralized operations provide a 
diversity of challenging opportunities for talented 
engineers. Guided missile controls, atomic power, au to
mation, radar, semiconductors, and large power equip
ment are only a few of the fascinating career fields t o 
be found at Westinghouse. 

Why not find out now about the opportunities for 
you at Westinghouse? Write to Mr. L. H. Noggle, 
Westinghouse Educational Center, Ardmore & Brinton 
Roads, Pittsburgh 21, Pennsylvania. 

YOU CAN BE SURE ... IF ITS -
Westinghouse 
WATCH " WESTINGHOUSE LUCILLE BALL-DES I ARNAZ SHOWS" 

CBS TV MONDAYS 
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BACK in 1912 it was the cus
tom for the graduating engi

neers to carry a banner, the 
Sacred Engineers Flag, in the 
parade on Engineer's Day. But 
those boys didn't just march down 
the street with the flag on a 
staff. . . . Oh, no, they rode down 
the street in their bathrobes on 
horseback with the flag attached 
to a curtain rod . . . These were 
some of the original Knights of 
St. Patrick. 

Where's the Flag 
A. B . "Bliss" Wilder was the 

engineer who carried the flag in 
the 1912 parade after which he 
took the flag home and put it 
away with the idea in mind that 
he would get it back for the par
ade the following year. But when 
Engineer's Day rolled around in 
1913 the flag was not to be found. 
Bliss had put it away so good that 
he couldn't seem to find it any
where among his belongings. This 
was unfortunate, but in a few 
years it was all but forgotten. 
Bliss was sure the flag was gone 
when he lost, in moving, a trunk 
which contained some of his 
things left from school. Then, in 
1957 when Mr. Wilder was look
ing through some papers that he 
had saved from his school days he 
found, between some of the 
papers, the flag he had taken home 
after the parade 45 years before. 

After finding the flag Mr. Wild
er had it framed in glass and 
brought it back to Columbia for 
presentation to the Engineer's 
Club. Engineer's Club President 
Dave Snyder is seen in the photo 
receiving the flag from Mr. Wilder 
on behalf of the Engineer's Club. 
The flag was originally made by 
the girl friends of some of the 
engineers. 

Allan "Bliss" Wilder 
Of course, you'll want to know 

something about the man that 
brought home the flag. Alan 
"Bliss" Wilder graduated from the 
University in 1912 with a Me
chanical Engineering Degree. (No 

(Continued on page 24) 
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ENGINEERS FLAG 

RETURNS HOME 

AFTER 46 YEARS 
RANDY WRIGHT, E.E. '59 

Top-The bathrobed 
engineer rides on 
horseback to cele
brate Engineer's Day. 

Center-Reverse side 
of the Engine Flag. 

Bottom - Mr. Alan 
Wilder and Engine 
Club Pres . Dave 
Snyder. 



Benjamin Franklin ... on science and humanity 

"The rapid progress true science now makes, occasions 

my regretting sometimes that I was born so soon. It is 

impossible to imagine the height to which may be 

carried, in a thousand years, the power of man over 

matter. We may perhaps learn to deprive large masses 

of their gravity, and give them absolute levity, for the 

sake of easy transport. Agriculture may diminish its 

labor and double its produce; all diseases may by sure 

means be prevented or cured, not excepting even that 

of old age, and our lives lengthened at pleasure even 

beyond the antediluvian standard. 0 that moral science 

were in as fair a way of improvement, that men would 

cease to be wolves to one another, and that human beings 

would at length learn what they now improperly call 

humanity l" 
-Letter to Joseph Priestley, February 8, 1780 

THE RAND CORPORATION, SANTA MONICA, CALI PORN IA 
A nonprof it organization engaged in research on problems re lated to national • ecurity and the public interest 
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Investigation in detecting cavitation, 
or forming of vapor bubbles in 
liquid flow, led AiResearch engineers 
to the discovery of an important new 
phenomenon ... that flow of bubbles 
in liquids generates a magnetic field. 
This discovery, among other things, 
helps solve critical flow problems in 
missile and industrial fields. The 
AiResearch cavitation detector pic
tured picks up these tell-tale signals 
as the liquid passes through the grid, 
pinpointing the cause of trouble. 

Many such pioneering develop-

ments are underway in challenging, 
important work at AiResearch in 
missile, electronic, nuclear, aircraft 
and industrial fields. 

Specific opportunities exist in sys
tem electronics and servo control 
units; computers and flight instru
ments; missile auxiliary power 
units; gas turbine engines, turbine 
and air motors; cryogenic and nu
clear systems; pneumatic valves; 
industrial turbochargers; air condi
tioning and pressurization; and heat 
transfer, including electronic cooling. 

ENGINEERING AT GARRETT 
OFFERS YOU THESE ADVANTAGES: 

• Intensified engineering is 
conducted by small groups where 
individual effort and accomplish
ment is quickly recognized pro
viding opportunity for rapid 
growth and advancement. 

• An eight-month orientation 
program is offered prior to per
manent assignment to help you 
aid us in determining your place
ment from a variety of analytical 
or development projects. 

• Advanced education is available 
through company financial assist
ance at nearby universities. 

9B51 S. SEPUL.VEDA BL.VD •• L.OS ANGEL.ES 45, CAL.IFORNIA 

DIVISIONS: AIRESEARCH MANUFACTURING, L.OS ANGEL.ES • AIRESEARCH MANUFACTURING, PHOENIX • AIRSUPPL.Y 

AIRESEARCH INDUSTRIAL.• REX• AERO ENGINEERING• AIR CRUISERS• AIRESEARCH AVIATION SERVICE 

DECEMBER, 1958 11 



12 

ANY 

D EEP within the perfect bal
ance of the universe, a tiny 

but not insignificant bit of matter 
turned away from the star that 
was its life and warmth and faced 
the limitless dark unknown. Once 
again the earth had swung half its 
people into night and, looking at 
the vastness before them, their 
minds asked again the troubling 
questions ages have not answered, 
and, unanswered still, they fell 
into many a strange and restless 
dream. 

Such a dream had come this 
night to Mr. Creolis. Contorted 
on his lonely bed, his tired old 
face drawn and ghastly, he seem
ed to walk the streets of a strange 
city, seeking what he did not 
know. But though he was terri
bly, hauntingly afraid he should 
find it, something strong and un
swerving urged him irresistibly to 
continue. 

The very strength of this com
pulsion frightened Mr. Creolis, for 
his was not a strong character. 
Solitude, which for some forges 
such iron bands of will, had but 
drawn the temper from his never
great resolve. And there had been 
much solitude in the life of Mr. 
Creolis. 

He was a projectionist, and to 
him the work was a kind of pas
sion. His booth was spotlessly 
clean, with every piece of equip-
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NUMBER MAY PLAY 
DAVE LEE, E.E. '59 

ment in perfect order. He almost 
never made mistakes He spent 
long evenings in silent communion 
with his machines, his ear tuned 
to catch the meaning of their 
slightest murmur. The machines 
meant a great deal of Mr. Creolis. 
An orphan from birth, he had 
never married. 

He always bought a morning 
paper with his belated breakfast, 
but for years the act had been 
purest habit. He read of the 
world and its affairs as if of 
ancient Greece. His sphere of 
interest contained his work, the 
resturant where he unvaringly 
took his meals, and his sleeping 
room, which he had rented from 
no less than four owners. At an 
age when most men fondly look 
upon children and grandchildren 
as their legacy to the world, Mr. 
Creolis looked upon years of 
nearly perfect projection, and a 
number of feet of deftly handled 
film that was truly impressive. 
But of late, as he closed the douser 
to end a performance, he was be
coming uncomfortably aware that 
no matter how smooth the change
overs, the shadows he labored so 
lovingly to produce vanished 
utterly at the end of show. And 
the white, silent screen, showing 
no sign of the art he had wrought 
upon it, seemed to mock him . ... 

Mr. Creolis woke suddenly, and 
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was surpised to see that he had 
overslept nearly an hour. Already 
the merciful house-cleaners of the 
mind were at work clearing away 
the night's debris, and he re
membered his dream only as a 
vague sensation of discomfort. 

He rose and dressed, feeling the 
now-familiar weariness of his 
years. It had been a long time 
since Mr. Creolis had consciously 
looked at himself in a mirror, but 
had he done so this morning he 

would have seen a thin, slightly 
stooped figure; the head small, 
with feathery remnants of hair, 
and the face ... . Mr. Creolis pos
sessed two eyes, two ears, one 
mouth, and one nose -all the 
parts of any face . But they seem
ed with him to bear no significant 

relation to one another. It was as 
if nature had fashioned that face 
as an archtype, and, finishing, had 
said, "Here is the face of a man. 
No particular man at all, just the 
face of a man." And in the watery 
blue eyes of Mr. Creolis there was 
almost no expression, just a hint 
of hurt bewilderment, just a sug
gestion of despair. 

The film he ran that evening 
was an unremarkable oriental 
story in the time-tested Holly
wood manner. There were dash
ing young soldiers, sloe-eyed 
maidens not overly anxious to 
preser:ve the state, palm trees and 
sand, and many assasinations. 

Those assasinations were being 
discussed by two ushers, sorting 
programs in the manager's office. 
Through the booth's open door, 
Mr. Creolis could just hear them 
over the thrum and chatter of 
the machine. 

"Boy, those guys in India don't 
think nothin' of bumpin' some
body off! Man, they act like they 
enjoy it!" 

"Probably do. Something just 
everybody doesn't get a chance to 
pull off." 

"Gosh, who'd want to? And 
you'd be sure to get caught." 

"Oh, I dunno. They have to 
find a motive. I'll bet if you got 
on a plane and flew somewhere 

(Continued on page 22) 
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BOONE COUNTY NATIONAL BANK 
Watch for the opening in December of our Remodeled Qua,rters 

It's Free! 
the Care for Clothes 

that Money 

can't Buy! 

at DORN-CLONEY 

Your wardrobe will look bright and right if you 
give it our exclusive STA*NU care. STA*NU is the 
dry cleaner's process that replaces the original 
finish of fabrics ... gives them new life and helps 
them resist soiling and wrinkling. AND, we charge 
not one cent extra for STA*NU. See how elegant 
your clothes will be with our STA*NU finishing. 

DORN-CLONEY 

ENGINEERSI 
VISIT THE 

PALE BEER 

America's first chemist, John 
Winthrop, used kitchen utensils 
in 1630 to experiment with corn 
as the basis for "pale beer." To
day's chemists rely upon scientific 
apparatus makers for more than 
40,000 laboratory items. 

FAST TOOLS 

Scientific instruments speed up 
intensive research. While it took 
50 years for the discovery of elec
tromagnetic induction to take the 
shape of a modern power-generat
ing plant, the Manhattan District 
Project developed atomic energy 
within the space of a few years 
through the use of instruments. 

BUY BY BOOK 

Scientific apparatus makers 
compile some of the country's 
most comprehensive mail-order 
catalogues. One such catalogue 
contains a complete Greek alpha
bet, periodic charts of the ele
ments, and a set of conversion 
factors for volume, mass, power, 
and energy. 

UNIVERSITY BOOK STORE 
COMPLETE ENGINEERING SUPPLIES 

• SLIDE RULES 

• MECHANICAL DRAWING EQUIPMENT 

• ALL TEXT BOOKS 

'~s near as your coffee break, beneath the Student Union" 
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Miss Mosby-a rare treat of beauty liberally mixed with 
intelligence. 

Shamrock's Sweetheart 
LOUISE MOSBY, Shamrock's Sweetheart for 

December, is a petite 5'2½" with dark brown eyes 
and hair to match. 

Her friendly personality brought forth this com
ment, "I dislike stuffy people." 

She graces the halls of Jesse as an Arts and Sci
ence major in interior decoration. 

Her big confession is that she hasn't met many 
engineers-so start wearing the slide-rules, men, 
and stop to say hello. 
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High above coastal clouds, a prop
jet transport cruises at over 400 
m.p.h. It operates from runways as 
short as 4700 feet, can handle routes 
150 to 2500 miles long. 

The airliner version built by some 
companies is air conditioned and 
pressurized. 

It can be dispatched under, over 
or through the weather to any alti
tude up to 30,000 feet . 

Economy~ Comfort~ l 

THE FIRST U.S. four-engine 
prop-jet airliner was intro

duced to the American travelling 
public last December shortly after 
one of the new transports com
pleted a two month tour of Eu
rope, Asia, and the Middle East. 
Lockheed's Electra Made its route 
service debut on the East coast 
nearing the colors of Eastern Air 
Lines, which took delivery on 
the first units of a 40-plane fleet 
order. 

Before design was started, defi
nite airline need was clearly 
established, first - by surveying 
operations, traffic density and 
load factors , flight frequencies , 
and then every other factor in
volved in decisions on new equip
ment. Exhaustive study brought 
this significant conclusion: the 
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paramount airline need was a 
transport custom-tailored to fit a 
new standard of service on routes 
as short as 150 miles and as long 
as 2,500. 

Jet Performance 
Described as a transport for 

short and long routes, the new 
prop-jet is capable of operating 
from a new high total of 1300 
world airports. "It is an airplane 
planned from the very start to 
serve a specific purpose, to do a 
certain job of utmost importance 
to airlines." The Electra's capa
bility provides fast, quiet, low
seat-mile-cost service on flights 
from 150 to 800 miles representa
tive of America's most traveled 
routes-plus a long haul bonus of 
3400 miles nonstop operation if 
desired. Based upon the power of 

JIM STUCKEY, M .E. '61 

the turbine engine combined with 
efficiency of the propeller, the 
Electra was designed around a 
m1ss10n concept providing a 
variety of performance no other 
aircraft can match. 

The versatility of the Electra is 
due mainly to the characteristic of 
the Allison Model 501-D13 turbo
prop. Let's take a good look at 
this power plant. 

Air enters the engine through 
an inlet duct and is compressed 
into the combustion chamber 
where fuel is added and ignit ed. 
The mixture burns continuous ly. 
As exhaust gas from the combus
tion expands and seeks an outlet, 
it is directed through the blades 
of a turbine which turns on the 
same shaft with the compressor. 

In a turbojet, only enough 
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Jtility 
energy is absorbed by the turbine 
to operate the compressor (plus a 
few accessories), with aircraft 
propulsion coming from the for
ward recation caused by the ex
haust gas escaping rearward from 
the engine jet nozzle. 

What It Does 

In a prop-jet, however, the tur
bine is larger (longer) and ab
sorbs as much energy as possible 
-about 91 per cent. In this engine 
the central shaft which drives the 
compressor is extended on for
ward to a series of gears which 
(gearing down the original shaft 
speed) are connected to a pro
peller. 

With a prop-jet, a small amount 
of jet thrust is obtained at the jet 

( Continued on page 27) 
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Hydraulically operated propellers are used by the world's leading com
mercial transports. 

This new propeller, 13½ feet in diameter, is used by airlines, the Air 
Force and Coast Guard. 

It has four solid aluminum alloy blades; and independent oil supply and 
control system. 

It has a centrally located hydraulic pitch change motor and synchro
phasing for reduced noise and vibration. 

Operating Cycle: Air is drawn in through an air inlet-housing (1) and is 
directed to a 14 stage axial flow compressor (2). The compressed air flows 
through a diffuser (3) to six combustion liners (4) where it is mixed with fuel 
and ignited. The maximum amount of energy is extracted from the hot gas to 
drive the turbine (5). The power absorbed by the turbine is transmitted by a 
shaft forward to drive the compressor and also to the reduction gear (6) to 
drive the propeller. 
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STRAIGHT TALK TO ENGINEERS 
from Donald W. Douglas, Jr. 

President, Douglas Aircraft Company 

I've been asked whether non-aeronautical engi
neers have good prospects for advancement in 
the aviation industry. 

The answer is yes, definitely! At Douglas many 
of our top supervisory people have moved up from 
other engineering specialties. The complexity of 
modern aircraft and missiles requires the greatest 
variety of engineering skills known to industry. 

For example, we now have pressing needs for 

mechanical, structural, electrical and electronics 
engineers in addition to aerodynamicists, physi
cists and mathematicians. Whatever your back
ground in the engineering profession may be, 
there are prime opportunities in the stimulating 
:1ircraft and missiles field. 

Please write to Mr. C. C. La Vene 
Douglas Aircraft Company, Box 6102-L 

Santa Monica, California 
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·wHAT is tradition? Web-
ster's New World Dic

tionary defines it as, "A long 
-established custom or practice 
that has the effect of an unwritten 
law." Ernest Mehl defined it an
•other way in the Kansas City 
Star. "Tradition is something 
which lends a sweetness the long
•er it exists. The older it is the 
more it is cherished. Tradition is 
.something which gets imbedded 
in memories and of all storehouses 
this is the best place for anything 
to exist, in memories." There are 
many customs and practices on 
campus that are considered tradi
tional. Homecoming, Barnwarm
in', Engineer's Week, Savitar 
Frolics, The Hink, and the J 
School Lions are a few of these 
traditions. Of course, not all of 
these have memories we can cher
ish forever, the Hink excluded. 

It's Football 

The big tradition around hear is 
the Missouri - Kansas football 
game. The first game was played 
in Exposition Park in Kansas City 
in 1891. There were 3000 fans at 
that first game which Kansas won 
22-8. The thing that has made this 
series so interesting has been the 
unexpected outcome of the games. 
This was proven again this year. 

Usually when one thinks of 
traditions, one thinks of things 
like Flirtation Walk and Kissing 
Rock at West Point. Missouri 
doesn't have anything like Flirta
tion Walk but where else can you 
find the Hink. On no other cam
pus can you find a creek with a 
resilient bottom. There probably 
are more alums with cherished 
memories of the Hink than alums 
with fond memories of the Mis
souri-Kansas games. 

Beating the Drum 

Among the other athletic tradi
tions is the football trophy in the 
form of an Indian Drum which is 
held by the chapter of Omicron 
Delta Kappa at the school that 
wins the Missouri-Kansas game. 
In 1928 a bell was established as a 
trophy for the Missouri-Nebraska 
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.No Reason-

Just Tradition 

ROBERT H. JOHNSON, M.E. '60 

Don't speak, don't 
make a noise - the 
J-School arch has 
ears and you may 
have F 's. 

The lions haven't 
roared yet but maybe 
impossibilities can 
happen. 
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• Flexible 
• Permanent 
• Watertight 
• Easy 

to install 

How the new Dickey Coupling 

locks in sewage-locks out roots 
Now, the new Dickey PVC* Coupling makes it possible 
to build sewers with completely watertight joints-
no infiltration and no root penetration. With this 
new Dickey Coupling, you can make joints so tight
in wet trenches and even UIJ.der water-you 
literally lock in sewage, lock out roots. Easy and 
fast to install, just a firm push of the spigot into the 
bell forms a compression-type joint that remains 
flexible. Destructive sewer gas won't harm it ... corrosive 
acids can't injure it. For generations of trouble-free 
sewers, always specify Dickey Salt-Glazed Vitrified 
Clay Pipe with the new Dickey PVC Coupling. 
*Polyvinyl chloride 

Send today for free fact-filled Bulletin 718 

Providing improved sanitation for better living 

ICKEV ::~~t;l~zed 
clay pipe 

W. S. DICKEY OLAY MFO. 00. 

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

8012 If it's made of clay it's good .. . if it's made by Dickey it's bett~;. 

football series. The bell cere
monies, which are held between 
halves of the football games, are 
sponsored by Missouri's QEBH 
honor society and Nebraska's In
nocents Society. Another annual 
event is the smoking of the peace 
pipe before the Missouri-Okla
homa game by the Mystical Seven 
of Missouri and the Pre-Vet 
Society of O.U. It looks like the 
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Mystical Seven hasn't been smok
ing hard enough the last umpteen 
years. 

Another tradition has sprung 
forth in the last few years in con
nection with football and Home
coming. This event takes place on 
the Friday night preceding Home
coming and is known as Romp 
Chomp and Stomp. This is the 
official name. Participants refer 

to it more commonly as Romp 
Chomp and Barf. The festivities 
consist of a big picnic, pep rally 
and dance in Brewer Field House. 

Aggies? Echh! 

The Aggie's have to get in on 
the tradition idea too. Each year 
they have their annual Barn
warmin' in which the Aggies see 
who can yell the loudest and look 
the seediest. There is another an
nual event on campus of far more 
importance and much more re
nown, known as Engineer's Week. 
The celebration of St. Patrick's 
Day has been an annual event 
since 1903 when the Engineering 
students decided they needed a 
holiday between Christmas and 
Easter. The culmination of this 
week of celebration is the Saint 
P at's Dance, the highlight of the 
social season. 

The other two trade schools 
have a week all their own. Busi
ness Week sponsors panel discus
sions conducted by leading busi
ness leaders. It all culminates on 
Derby · Day when the students 
elect the Ideal Boss and Ideal Sec
retary. Journalism Week was 
established in 1909 to sponsor 
leading journalists of the nation 
who participate in a series of lec
tures ·an·d roundtable discussions. 
Since 1930 honor medals for dis
tinguished service in journalism 
have been awarded. These are all 
traditional events but what about 
the old traditions or legends? 

Word of Mouth 

Missouri has traditions of this 
type also. Everyone knows that 
if you talk or make noise while 
walking under the "J" School 
arch you'll flunk your next test. 
Everyone has been waiting for 
years to hear the "J" School lions 
roar, but the right person never 
passes. The Engineers wait in 
hopefullness by the Shamrock for 
an uninformed coed to step on it 
during Engine Week. These are 
the traditions that are passed from 
generation to generation by the 
word of mouth. 
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• An artist's conception of the launching of the missile, its guided flight, its track on a radarscope in its final stage. 

MINIATURIZATION for the MISSILE AGE 
Another new design frontier for copper 

"The increasing amount of equip
ment carried on military aircraft 
. . . has made it necessary for the 
design engineer to cram more equip
ment into less space." 
"To achieve maximum use/ ulness 
from miniaturization, all elements 
of the system must be reduced to the 
same order of size. New design tech
niques, components and production 
methods have been developed to aid 
the designer in reaching this goal." 

- Electronics Magazine 

Many of these new design tech
niques are taking advantage of the 
properties of a very old material -
copper. One of copper's big jobs is 
conducting electricity in control cir
cuits. Of course, copper is the best 
commercial conductor, but when 
miniaturization takes over , many 
other properties of copper also be
come important. 

Printed circuit of copper bonded to 
epoxy glass base, and sheet of the ad
hesive-backed copper used in its manu
facture by Rubber & Asbestos Corp. 
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In the printed circuits 
that are the very basis of 
most subminiature de
signs, the conductors may 
start out as a sheet of 
copper foil. This foil often 
has to be very thin - yet 
free of flaws that might 
cause circuit discontinui
ties. Here, copper's ductil
ity is vital. 

Good joining properties 
are also important. Some 
of the tiny connections are 
resistance welded. ( Cop
per can withstand the 
temperatures.) Others are 
soldered. (Easily done 
with copper and with very 
little solder metal.) 

Complex control cir
cuits can now be wired 
with flexible Tape Cable. 
This tape may contain as 
many as 50 copper con
ductors, side by side -
and weigh only 2 ½ 
pounds per 100-ft. roll. 

Wiring harness of Tape Cable provides flexi
ble, flat 50-conductor interconnection system. 

The standard size of each of the 
rectangular conductors in the tape 
is 0.0015 in. by 0.03 in. 

Obviously, with such small cross 
sections, no deterioration of the con
ductor is permissible. Yet tempera
tures, particularly in missile appli
cations, are high. The answer is 
found in copper which is free of 
oxygen-eliminating oxidation, scale 
formation and conductivity losses. 

In other high temperature appli
cations, copper's high thermal con
ductivity can be used to protect more 
delicate parts from excessive heat. 
For this reason it is useful in missile 

nose cones. And, of course, copper's 
excellent corrosion resistance is 
often valuable in exposed parts and 
in tubing. 

The field of missiles and rocketry 
is but another example of a design 
frontier where the versatility of cop
per and the copper alloys helps make 
progress possible. 

If you'd like to know more about 
these metals and their design possi
bilities, send for "A Guide to Copper 
and its Alloys." Write The Copper & 
Brass Research Association, 420 
Lexington Avenue, New York 17, 
New York. 
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Thousands of 
ITT engineers are 

"space men" 
NOT literally, of course, but they are 
engaged in so many electronic activ
ities associated with the vast air 
world above us that they might well 
be broadly identified as "space men." 

Many have achieved a high record · 
of success in research, design, pro
duction, testing, and field engineer
ing of air navigation and traffic con
trol systems ... including ILS, T acan, 
Vortac, Data Link, VOR, DME, Nava
screen, Navarho , and automatic 
"typewriters" serving the Narcast sys
tem for in-flight weather reporting. 

Other ITT "space men" are mak
ing important contributions to air 
reconnaissance, inertial navigation, 
infrared, missile guidance and con
trol, electronic countermeasures, ra
dio communications, radar, scatter 
communications, and other catego
ries vital to national defense. 

These are only a few of the many 
activities at ITT laboratory and 
production centers - coast to coast 
- where challenging problems are 
constantly opening the way to top 
careers. 

Consult your College Placement Officer 
for interview date, or write to ITT 
Technical Placement Office, 67 Broad 
Street, New York 4, New York. 

INTERNATIONAL 
TELEPHONE AND TELEGRAPH 

CORPORATION 

67 Broad Street• New York 
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ANY NUMBER MAY PLAY 
( Continued from page 13) 

you'd never been before and 
walked down the street and shot 
the first guy you met and dis
appeared real quick into the 
crowd they'd never catch you." 

"Yeah, they would, too. You'd 
be bound to goof up somewhere. 
What if you couldn't get away? 
Suppose somebody chased you?" 

"Not likely. People are pretty 
chicken. And anyway they'd all 
bunch up around the dead guy to 
try and see somethin'." 

"Cripes! You planning to pull 
this deal or something?" 

"Sure, sure, Perry Mason. Do 
it all the time. Now for Pete's 
sake let's get these things done 
and get outa here." 

Alone in his booth, with the 
throb of the machines thick 
around him, Mr. Creolis stared 
blankly at the open door. He 
seemed to teeter on the brink of 
an abyss of dark, terrible thought, 
and he fought , weakly, to fall the 
other way. 

That night the dream came 
again. And the impression of seek
ing a fearful thing was even 
stronger, more terrifying than be
fore . Mr. Creolis walked along the 
unfamiliar street of his dream, 
and now as he walked he began to 
know what it was he sought, and 
why he sought it. With the 
knowledge a shuddering horror 
mounted, screaming within him. 
He awoke gasping, bathed in 
sweat. Even awake, the customary 
relief of finding "it was only a 
dream" failed to appear. What 
was happening to him? What 
meant this choking palpitation, 
this staggering sensation of ma
laise in both mind and body? 
Slowly, slowly, and very fearfully, 
Mr. Creolis let himself down to 
sleep again. 

After this, he did not have the 
dream every night, but it came 
often enough that he was never 
out of its shadow. With repetition, 

(Continued on page 24) 

from 
Deep space to 

Ocea11 floor 
Vought offers this range 

to the young engineer 

At Chance Vought the engineer's assign
ments range from the depths of the ocean to 
the farthest reaches of space ... from hard
ware operating aboard the Navy's nuclear
armed submarines to space research vehicles 
still on the boards. 

Here the engineer contributes to projects 
such as the record-smashing Crusader jet 
fighter series ... the Regulus missiles . . . 
and advanced weapons, details of which are 
still classified. 

Under the guidance of the Vought engi
neer, such weapons take shape. He super
vises critical tests, and he introduces the 
weapons to the men with whom they 
will serve. 

Engineers with many specialties share these 
experiences. Today, for example, Vought is 
at work on important projects involving: 

SPACECRAFT AND ASTRONAUTICS 

ADVANCF,D PROPULSION METHODS 

ELECTRONICS DESIGN AND MANUFACTURE 

ANTISUBMARINE WARFARE 

Vought's excellent R&D facilities help the 
engineer through unexplored areas. And by 
teaming up with other specialists against 
mutual challenges, the Vought engineer 
learns new fields while advancing in his own. 

Would you like to know what men with 
your training are doing at Vought ... what 
you can expect of a Vought career? 

For full information, see our representative 
during his next campus visit. 

Or write directly to: 

C. A. Besio 
Supervisor, Engineering Personnel 

Dept. CM-11 
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Space' Craft: a weapons field wide open 
to young engineers at Vought 

Here, your "feel" for space will come quickly. Vought's 
core of seasoned space specialists is introducing the 
new medium to a widening circle of colleagues. The 
goal is space indoctrination for all engineers - a space 
capability comparable to Vought's current stature in 
missiles and aircraft. 

With experience, the young engineer will join 
Vought projects under way this minute: space research 
vehicles; cockpits and crew quarters for space; devices 
for escape from orbit; nuclear and ionic propulsiot1 . 

In astronautics, as in Crusader III fighter and 
Regulus II missile development, the Vought engineer's 
view will be broad. He will conceive, develop, design 
and test complete products. This is an advantage found 
onty in a company that holds both weapon system 
management and detail design responsibility. 

INCORPORATED DALLAS , TEXAS 

Chance Vought's Regulus II. Nuclear-armed, long-range misiile. first supersonic missile ever successfully launched from a submarine . 
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FLAG 
(Continued from page 9) 

longer granted here, but thought 
of as a graduate degree similar to 
a masters degree in mechanical 
engineering) He was a member 
of Phi Kappa Psi social fraternity 
and played fullback on the foot
ball team, lettering in 1908, '09, 

and '11. He also lettered in track 
in 1909 and 1910. 

For many years Mr. Wilder ran 
his own engineering firm, the 
Industrial Methods Engineering 
Company of Cleveland, Ohio, 
which was a consulting firm in 
the field of management and pro
duction methods. A few years ago 

Starting Salaries 

he thought he had retired but 
soon found himself with a job 
teaching mechanics at Youngs
town University in Youngstown, 
Ohio, and that is what he is doing 
at the present time. 

Mr. Wilder was in Columbia on 
November 8th for a Phi Kappa Psi 
Reunion. 

The Engineers and Scientists of America 
have conducted a study of the trends in 
starting salaries of new graduate engineers. 
From the data available we have prepared 
recommended minimum starting salaries 
for various levels of experience and class 
standing. 

''f,fAVE SL.lf'STIC.K. 
WILL S 1.-ll>E 11 

THAT~ WIIA• I'LL SAY 

Copies of this recommended m1mmum 
standard have been sent to your Dean of 
Engineering, Engineering Library, Place
ment Director, and Chairmen of the Stu
dent Chapters of the various Technical 
Societies. 

We would be happy to send you a com
plimentary copy. 

Engineers and Scientists of America 
Munsey Building 

Washington 4, D. C. 

ANY NUMBER MAY PLAY 
( Continued from page 22) 

the phantasy lost none of its in
tense reality-indeed, it gained in 
detail. Passers-by appeared on the 
previously deserted streets, shop 
windows bore signs and names 
he could never recall when awake, 
and the scene as a whole became 
more familiar, though no less ter
rible. 

In all the weeks since the dream 
first appeared, Mr. Creolis had 
never glimpsed the object of his 
search, though well he knew what 
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that object was. Finally, one 
crytalline October night, as burn
ing, brilliant stars seared the age
less velvet with an all but audible 
hiss, he came. 

He turned a corner of the 
dream street, this man Mr. Creolis 
had sought in such long agony, 
and walked smiling toward him. A 
fierce, eager relief surged through 
Mr. Creolis as he stepped hurried
ly closer, a relief that completely 
overwhelmed revulsion at what 
must now be done .... Then he 
was conscious of a halting, a fad-

0 
0 
0 
0 

"'1NTEAYl&III 
CMEPULf. --/ ---- -. ~--------

ing as of broken film caught in the 
merciless glare of an arc and 
burning, twisting, withering away. 
He awoke. 

Now that the dream was more 
complete, it was with Mr. Creolis 
each night, and its terror lingered 
darkly with him during the day. 
The one bright point in his exist
ence was the moment of sweet, 
vital relief when he had found his 
quarry and was about to ... do 
whatever he was to do at the point 
in the dream when he always 
awakened. 

THE MISSOURI SHAMROCK 



He came to know the other man 
well, quite well. Not at all by his 
face, which never seemed to mat
ter, nor by his clothing, which 
often changed. Mr. Creolis seem
ed to know the other man by his 
very being, by the very essence 
of his spirit. The identification 
was firm, sure, and unmistake
able. 

Mr. Creolis had had the dream 
for nearly a year. It became more 
and more difficult for him to dis
tinguish between the dream and 
wakefulness-often the familiar 
streets he walked to work would 
suddenly take on the garish 
strangeness of the dream, and he 
would be forced to stop and orient 
himself. He began to think of the 
dream world as real, as an actual 
part of his life. Little by little, the 
horror and shame he had felt for 
the thing he was doing in the 
dream faded. In time it vanished 
completely. His work was as pre
cise as ever, but he became even 
more distant and detached from 
everything else. He had no inter-

• WATCHES, DIAMONDS, GIFTS 
• Expert Hair Styling 

for appointment 
Call GI 3-4445 

TT 
CAMPUS 

Jeweler6 & /Jeaul'I .Slop 

est whatever in a humming 
strangeness that was almost com
forting, and which had always 
been, was now, and would always 
be, the same. 

Then Mr. Creolis found the gun. 
He had used the last of the orange 
sticks with which he cleaned 
lenses, and, recalling that the 
manager had mentioned having 
a new box in his desk, rummaged 
through the drawers. Suddenly 
his hand felt something cold and 
hard and heavy. Quivering a 

little, he drew it to the light, his 
breath coming in short, rapid 
gasps. The stark reality of what 
he had found was staggering. 
Why, it meant he could really do 
it! He was last to leave the up
stairs at night, and often first to 
arrive in the evening. He could 
take the gun for a whole day and 
no one would ever know! 

Mr. Creolis sat back in the 
manager's uncomfortably modern 
chair. Eyes shining, he absently 
stroked the stubby weapon with 

Opportunity .. .in highway technology 
Never before has the demand been greater for engineers with a solid background in the 

fundamentals of Asphalt technology and construction. 
Already Asphalt pavement covers 85% of the total existing paved roads and streets in America. 

Today, it plays a vital role in our $100 billion, 15-year road program that includes 41,000 miles 

of Interstate Highways. 
Your contribution-and reward-in this vast road-building project will depend, in a large 

measure, on how much you know about Asphalt. 
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FREE I Special Student Kit on 
Asphalt Technology 
Literature included covers the complete Asphalt 
story: origin, uses, how it is specified for paving. 
And much, much more. For your free kit, fill out 
the coupon and mail today . 
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trembling fingers. 
And thus the plan was born. At 

first Mr. Creolis was puzzled 
about what city to visit on his 
mission, but after a while it occur
red to him that it didn't really 
matter. Whichever one he picked 
would be the right one, and he 
would find the other man, and he 
would know him. Of course! 

The airlines people were most 
helpful. They arranged for Mr. 
Creolis to leave an airport near 
his home shortly after the theater 
closed, and arrive at his destina
tion just as businesses were open
ing the next day. And his return
ing flight left only an hour later! 
Counting a bus trip to and from 
downtown, the schedule was per
fect. Mr. Creolis could hardly re
press a smile as he tucked the 
tickets snugly into his wallet. 

The trip was Mr. Creolis' first 
flight. He found the bustling air
port a little confusing, and, much 
afraid of missing his plane, spent 
well over an hour sitting tensely 
alone, staring through the lounge's 
huge picture window. Before him 
were the action and rush of the 
flight line, the lovely tracery of 
landing lights against a dark 
violet sky, and the unending surge 
of humanity which thronged the 
terminal in a kaladeosocopic tide. 
He saw nothing. 

for those 

who seek 

The. hostess was quite nice, and 
perhaps a bit more than usually 
attentive to the quiet, gentle old 
man in seat 4-B. Mr. Creolis 
found the broad expanse of wing 
outside his window reassuring, 
and the powerful motion of the 
craft soothed him. But the over
whelming knowledge of being 
actually begun, the intense reality 
of everything, even the firmly 
cushioned seat with its unfamiliar 
belt, made his breathing shallow 
and quick, and the heavy cold 
solidness pressing through his 
pocket made his heart thump and 
bound alarmingly. 

He disembarked into the cool, 
fresh newness of morning with a 
halting step, and nervously made 
his way through the strange port. 
By the time he reached the bus, he 
could feel his pulse pounding in 
every limb. There was a sharp, 
metallic tang in his mouth. He 
had a difficult time with change as 
he paid the driver, and he felt 
sure everyone was watching and 
laughing. He squared his should
ers and put on a stern look as he 
testily took his seat. His back 
scarcely touched the chair. His 
excitement and anticipation grew 
unbelievably with every block. 

And then-he was there. For 
a moment he hesitated, unsure. 
Then he knew! This was the very 
place! 
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As he got off the bus Mr. Creolis 
was so smitten with the scene he 
nearly fell against the curb. He 
was conscious of a tightness and 
a tingling at the back of his neck. 
Slowly, breathing deeply, his eyes 
fixed straight ahead, Mr. Creolis 
walked the street of his dreams. 

The.,signs in all the shops were 
instantly recognized, and he all 
but nodded to the familiar faces 

537 BDT -1323 

WATER -RESISTANT 

I 
The watch-word in accuracy and 

styling for over a century? 
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,everywhere. He knew he was 
,coming closer, ever closer. He 
.smoothed his palms against his 
trousers, and felt dampness soak 
through to his skin. He was pant
ing frankly now, and as he ap
proached the very spot he dropped 
into a half crouch and slowed his 
pace, waiting, waiting. . . . 

The other man came round the 
-corner, smiling as always. With 
beautiful relief surging in his 
breast, Mr. Creolis stepped toward 
him. They came quite close. Mr. 
·Creolis stopped, amazed. The 
.strangeness fell away. Sounds of 
traffic swept in upon him with a 
:rush. His dream had never gone 
this far! He didn't know what to 
-do · next! Hesitantly, he fumbled 
for his pocket. . . . 

Quickly, the other man drew a 
:pistol from his coat and shot Mr. 
-Creolis through the heart. Then 
he turned and walked quietly 
away. He did not look back. No 
-one in the gathering crowd even 
thought to stop him. 

PROP-JETS 
( Continued from page 17) 

nozzle at the back of the engine, 
but most of the engine power 
results from propeller thrust. 
Thus a prop-jet has tremendous 
:power-producing capabilities but 
by converting this energy into 
shaft horsepower -derives the 
advantage of the propulsive effi
ciency available in a "big bite" 
propeller. 

Smooth Takeoffs 

This enables the prop-jet Elec
tra to take off smoothly and swift
ly from runways much shorter 
than are required for companion 
jet transports. And for landing, 
the propeller acts as a brake, re
ducing the length of runway re
quired. Because of its propeller 
effciency, the prop-jet requires 
less fuel than a turbo-jet, reduc
ing the fuel load that must be car
ried in the airplane. 
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The engine consists of a reduc
tion gear box and a power section. 
The over-all speed reduction from 
power section to propeller is 13.54 
to 1-resulting in a propeller 
speed of 1020 rpm when the 
engine is running at its normal 
speed of 13,820 rpm. The power 
sections consists of the compres
sor, combustion section, and tur
bine assemblies, plus the various 
engine controls and accessories. 
Air enters the inlet housing and 
flows into the 14-stage compres
sor where it is compressed ap
proximately 9.5 times at takeoff 
power at sea level. The air is then 
diffused in the diffuser section to 
reduce its velocity and provide a 
proper climate for mixing with 
fuel and burning. 

Fuel Combustion 

Fuel is introduced through six 
nozzles in the centers of the com
bustion liners. Only about 25 per 
cent of the air flow is used in the 
combustion process. (The re
mainder flows into the liners 
through slots and serves to sur
round the flame, keeping it from 
impinging on the liner shell and 
thus acting as a cooling agent.) 
By the time the gases reach the 
first stage turbine wheel they 
have dropped to a temperature of 
971 degree C. In expanding 
through the four-stage turbine, 
energy is extracted from the gases 
as pressure, temperature and velo
city are reduced. 

Passengers find flight in the 
Electra a totally new experience 
-quite unlike flight in earlier 
transports. Since the Allison Mo
del 501 prop-jet is a "constant 
speed engine," the engine speed 
stabilizes at 10,000 r.p.m. after 
initial fireup. This is the speed at 
which turbine and compressor are 
turning. The reduction gear re
duces propeller speed to 738 r.p.m. 

While in this "ground idle" re
gime, the pilot can advance the 
throttle, admitting more fuel to 
the engine, and have power !leces
sary to taxi or maneuver, but the 
engine speed remains constant. 

The propeller responds automati
cally to the demand for more 
power by a change in blade angle 
for a bigger "bite" of air. Thus 
the propeller in effect acts as a 
governor on the engine, which 
produces a steady, subdued sound 
to the passenger in the cabin. 

According to acoustica engine
ers, every six-decibel decrease in 
sound intensity halves the noise 
pressure-or stripped of techni
cal terminology, halves the "irrita
tion factor" on people. The Elec
tra, powered by General Motors 
Allison engines, was at least 
eight decibels quieter than cur
rent four-engine aircraft. 

Flexibility 
The Electra, then, gives per

formance, economy, comfort, 
utility, and most important of all, 
flexibility. From the 66-passen
ger custom interior to high-den
sity seating for 99; airport com
patibility from the short-field 
facilities of, for example, Charlot
tesville, Va., and Alice, Texas, to 
generous runways at Los Angeles 
and New York; Segment service 
to the 5.4 per cent of passengers 
who fly less than 1,000 miles but 
also capable of spanning con
tinents; takeoff power to operate 
even at 1 ½-mile-high airports; jet 
penetration approaches or conven
tional traffic entries; flight plan 
filings for any altitude up to 30,-
000 feet with insignificant change 
in fuel used. 

Scientific instruments make 
possible better durability. A high 
vacuum technique coats a lus
trous, tarnish-free film of alumi
num on 25,000 square feet of sur
face, usually only four millionths 
of an inch thick. 

• 
Scientific instruments make pos-

sible production efficiency. Hugh 
machines now cut, cool, sugar and 
coat several thousand doughnuts 
an hour with mixes developed 
through use of scientfic measur
ing devices. 
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PERPETUAL MOTION? 

Uranium has yielded a new 
"family" of chemical compounds 
among the most unique in science. 
The new uranium compounds be
long to a group of substances 
called superconductors-materials 
characterized by the remarkable 
ability of permitting an electric 
current, once started in them, to · 
flow in undiminished strength for
ever. 

The superconductors were dis
covered during research by West
inghouse on the electrical resist
ance of uranium alloys at tem
peratures less than one degree 
above absolute zero, 459 degrees 
blow zero Fahrenheit. Four super
conductors were found among the 
intermetallic compounds contain
ing cobalt, manganese, and iron. 

ENERGY 

Scientists estimate the world 
will use five times as much energy 
in the year 2,000 as it does today. 
It will need the equivalent of 
2,000,000,000,000,000 barrels of oil 
each year. 

INSTRUMENTS 

Scientific instruments make pos
sible production economies. An 
American watch maker saves 
$300,000 annually through the use 
of an abrasive-bearing chemical 
solution in which parts are tum
bled. 
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PLASTIC CARTRIDGE CASES 

Cartridge cases made of plastic 
mark one of the greatest innova
tions in firearms since cartridged 
ammunition brought in modern 
breech-loading weapons. 

The cases use a styrene deriva
tive plastic and are employed in 
both pistol and artillery ammuni
tion. The plastic's elasticity al
lows the case to expand under 
high pressures without bursting 
and provides a better gas seal. 
Both the pistol and artillery cases 
offer the two-fold advantage of 
light-weight and inexpensive pro
duction. 

RUMOR 

An American soft-drink con
cern is rumored to be spending 
thousands of dollars to launch a 
tiny satellite of its own. The satel
lite would be an inflatable balloon 
in the shape of the manufacturer's 
product. 

HUGE RADAR 

A radar the size of two football 
stadiums is being designed by 
Cornell University scientists. It 
will be used to probe outer space 
to gain information which may aid 
man in becoming a space traveler. 

The 1,000 foot dish will give sci
entists a knowledge of subatomic 
matter in outer space and may 
also provide clues about the 
weather. 

BUD McKELVY E.E. '59 

KEY INDUSTRY 

The nation's scientific apparatus 
makers comprise a key defense in
dustry. However, they also pro
duce a wide range of equipment 
for a variety of customers, ranging 
from a Canadian monastery win
ery to high school science labora
tories. 

A key industry in America's 
defense is one of the country's 
smallest. There are only about 
1,600 scientific apparatus makers 
in the United States, many of 
them employing fewer than 25 
persons. 

Am€rica's first mail-order cata
logue was developed by none of 
the famous retail department 
stores or chains. Five scientific 
apparatus makers were printing 
catalogues before the first Sears, 
Roebuck catalogue was produced 
in 1894. 

QUALITY CONTROL 

Quality control of production 
has become important to Ameri
can industry-big and small. 
There are more than 565 inde
pendent scientific laboratories in 
the United States consulting with 
industries on research and devel
opment. 

MACHINERY 

Scientific apparatus makers pro
duce much of the delicate ma
chinery needed by the Armed 
Forces for radar and guided 
missles. 
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Engineering careers all over the map! 
Many young engineers who join Western Electric. find 
themselves working not too far from home ... for there 
are 22 Western Electric manufacturing plants across the 
country. But wherever these engineers are located, they 
share in exciting assignments that stem from our job as 
manufacturing and supply unit of the Bell System. 

Since our work is geared to a continual demand for 
more and better telephone equipment, Western Electric 
engineers are constantly exploring relatively new techni
cal fields. Some current examples: electronic switching, 
miniaturization, microwave radio relay, semiconductors, 
automation. They also pioneer in working with metals 
and alloys, raw materials, testing devices, chemical proc
esses and the like. 

Added to challenging assignments like these in produc
tion techniques and processes is our nation-wide distribu
tion job. Here, engineers have 1.ey roles in devising 
systems for the supply and repair of telephone equipment. 
Elsewhere, telephone central office equipment is installed 
in thousands of cities and towns each year using tools, 
test sets and methods devised by Western Electric engi
neers. They also work with our purchasing people in 
buying the things needed by the Bell System. And they 
are responsible for engineering those defense projects 
assigned us by the government because of our specialized 
experience. Example : the U. S. Army's Nike guided 
missile systems. 

To help our engineers keep abreast of technical 
advancements, we recently set up three special full-time, 
off-the-job study centers - in New York, Chicago and 
Winston-Salem, N. C. Here Western Electric engineers 
delve into such subjects as computers and semiconductors. 
This kind of training helps to insure professional growth. 

What's the future for the management-minded Western 
Electric engineer? Consider these facts: 5 5 % of the col
lege graduates in our upper levels of management today 
have engineering degrees .. . in the next ten years some 
7,000 key positions will have to be filled by newly pro
moted people, engineers included. 

Western Electric technical fields include mechanical, electrical, 
chemica l and civil engineering, plus the physical sciences. For more 
information pick up a copy of "Consider a Career at Western Elec
tric" from your Placement Officer. Or write College Relations, 
Room 11110, Western Electric Company, 195 Broadway, New York 
7, New York. And be sure to sign up for a Western Electric inter
view when the Bell System Interviewing Team visits your campus. 

Principal manufacturing locations at Chicago, Ill.; Kearny, N. J.; Baltimore, Md. ; Indianapolis, Ind.; Allentown and Laureldale, Pa .; 
Burl ington, Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, Mass. ; Lincoln and Omaha, Neb. ; Ka nsas City, Mo. ; 
Columbus, Ohio; Oklahoma City, Okla ., and Teletype Corporation , Chicago 14, Ill. and Little Rock, Ark. Also Western Electric 
Distribution Centers in 32 cities and Installation headouarters In 16 cities. General headouarters: 195 Broadway. New York 7. N. Y. 
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W ELL-another month 
. gone by. This is the time 

of year when every one starts 
talking about the Christmas holf
days. That is, everyone but us. I 
mean we're not going to even 
mention holidays when everyone 
else does. Why should we talk 
about the parties, presents, and 
people you think about when 
everyone mentions the holidays. 
No, sir! We're not going to wish 
everyone out there in magazine 
land a Merry Christmas and a 
Happy New Year! 

It seems that some of the Suzies 
·come from those far off-yonder 
down-under Southern-type places 
where it doesn't every think about 
snowing. We were watching one 
little gal trying to learn the art of 
throwing a snowball. Can you 
imagine anything more incongru
ous than some girl throwing a 
snowball and saying, "Ah can't do 
it." 

Stop! ! It has been brought to 
my attention that certain indivi
duals think the SHAMROCK should 
be cleaned up. It's our opinion 
that our magazine is moderate in 
taste and has quality backing as 
evidenced by our advertisers. It 
is also our opinion that an indivi-
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dual reads a story or joke because 
nothing more to say about such 
he wants to. That's all. We have 
things. Nothing. 

Our congratulations to Easy Ed 
for the snow job of the year. Yes, 
there has been a veritable blizzard 
in Room 127 since the beginning 
of the year. This man undoubted
ly knows Vacuum Tube Circuits 
but there are few students who 
know the answers to an Easy Ed 
Vacuum Tube Circuits Quiz. 
(Amen). 

St. Pat's board got under 
way last week. We use that 
terminology because Dan Burns 
(NROTC) is in command. We 
would like to see a tremendous 
campus stunt this year. While 
some of the ideas used the last 
few years have been good, they 
have not been epitomizing the 
true capabilities that our engi
neers possess. Why don't you 
formulate the plan for a really 
great stunt and pass it along to 
the board when the time comes. 

Whazza matter? You don't like 
brunettes? Don't become dis
couraged men. We have a blond 
pin-up scheduled for next month 
that should offer a change of 
scenery for everyone. 

by F.F. 

Looking back over our copy, 
we're reminded of a joke heard 
just recently. What's the matter 
boy? You look like two miles of 
bad road. This is also a good one 
to use on these special dates and 
the wife early in the morning. 

Do you want to know what Mr. 
Creolis did? We could tell you, 
but recommend that you read 
Dave Lee's rather engrossing 
story in this issue. Dave has a 
background in the projection busi
ness, so the details are authentic. 

How many tests do you have 
Dec. 19th. Invariably our in
structors strive so hard to impress 
us that this is just another day of 
class. Just another day of class, 
but there will be tests and reports 
and problems and data for reports 
and tests assigned that we will 
have or will be due when we get 
back. However, you seldom find 
that the rightous instructor has 
taken time to grade his reports 
and papers during the interim 
period because it was a holiday. 

Well, friends-back to work. 
See you next month. 

Added thought. We like "Smoke 
Gets in Your Eyes" by the Plat
ters. This just another additional 
service offered to our readers. 
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Allis-Chalmers training course has 

Aeronautical engineer Robert 
Claude, Parks College of Aero Tech
nology, BS Aero Eng. '50, engineers 
compressors for wind tunnels. 

Application engineering on large 
power transformers is handled by 
Michael Waterman, Case Institute of 
Technology, BSEE, '47. 

Sale of large centrifugal pumps to 
a wide range of industries is direc. 
led by Howard Godfrey, Oregon 
State College, ME '48. 

Field sales of Americo's widest range 
of industrial equipment is choice of 
Michael A. Mooney, University Col• 
lege, Dublin, BSE '53. 

proved excellent springboard to 

Sales and promotion man Irving 
Fisk, Clarkson College, EE '52, works 
with large power circuit breaking 
equipment. 

Sales manager of large steam tur
bine generator units is int_eresting 
specialty of John M. Crawford, 
Clemson College, BME '49. 

Sales engineering of high voltage 
electrical control is specialty of Ernest 
Horne, graduate of Alabama Poly• 
technic Institute, EE '49. 

Nuclear engineer Raymond W. 
Klecker, University of Southern Coli• 
fornia, EE '49, is supervisor of de, 
sign of nuclear reactors. 

interesting and varied careers 
YOU get off to the right start in your career 

at Allis-Chalmers-even though, at gradu
ation time, you may not know exactly what 
you want to do. 

Because of the diversity of products, a wide 
selection of training locations is possible. Fi
nally, the course itself is designed to provide 
up to two years of theoretical and practical 
training ... help in finding the type of work 
and field to which you are best suited. 

The course, incidentally. was started in 

1904, and most -of the A-C management team 
are graduates of it. 

Your choice includes research, design, manu
facturing, application and sales of hundreds of 
products in practically every industry . . . a 
wide range of fields from nucleonics to elec
tronics to stress analysis. 

Learn more about Allis-Chalmers. Contact 
the A-C district manager in your area or write 
Allis-Chalmers, Graduate Training Section, 
Milwaukee 1. Wisconsin. 

ALLIS-CHALMERS~. 
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BUI.I.ARNEY 

A sweet old lady, always eager 
to help the needy, spied a particu
larly sad-looking old man stand
ing on a street corner. She walked 
over to him, pressed a dollar into 
his hand and said, "Chin up." 

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

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

Golf is a game in which a ball 
1 ½ inches in diameter in placed 
on another ball 8,000 miles in dia
meter. The object of the game is 
to hit the small ball and not the 
big one. 

Math Prof.: "Give me an exam
ple of an imaginary spheriod." 

E. E.: "A rooster's egg." 

A lobbyist who was .opposing 
any large appropriation for a state 
college approached a legislator 
who boasted of his self-education. 

"Do you realize," asked the 
portly lobbyist gravely, "that up 
at the state college men and 
women students have to use the 
same curriculum." 

The legislator looked startled. 

"And that boys and girls often 
matriculate together?" 

"No!" 

The lobbyist came closer and 
whispered, "And a young lady 
student can be forced at any time 
to show a male professor her 
thesis?" 

The legislator shrank back in 
horror. 

"I won't vote 'em a damn 
cent!" 
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DIPOLES IN POLAR COORDINATES 

A time (t) equals zero there lived in a small cavity in a die
lectric a poor struggling dipole by the name of Eddy Current. 
He was deeply in love with a beauteous double layer by the name 
of Anne Ion, the daughter of an influential force in the town, 
Cat Ion. Anne was the center of attraction of the young dipoles 
of the town; her golden curls, her symmetric line integrals, and 
her harmonic motion affected the susceptibilities of all the gay 
sparks. However, her father , a rich magnet and power factor , 
had laid down a strict set of boundary conditions for her future 
husband. Eddy's first contact with her came at time (t) equals 
a. As he passed by a beauty parlor on his perodic orbit, he saw 
her have a standing wave induced in her filaments. He made a 
fine sight in his beautiful doublet and it was a case of mutual 
polarization. 

By a coincidence they met at a dissipation function the follow
ing night. After a few oscillations to the strains of a number (n) 
by Mo Mentum and his Incandescent Tuning Forks, the couple 
diffused into the field outside. There on the Wheatstone Bridge 
the young dipole felt that his big moment had arrived. "Gauss, 
Anne, you are acute angle. I am d(termined that U shell marry 
me for I sphere that I'll never be happy without you." 

"O, Eddy don't be so obtuse," said Anne. "Integrate out here 
in the alpha rays tonight?" 

"Anne, are you trying to damp my oscillations? Can't you 
see I'm in a state of hysteresis over you?" 

"Now Eddy, be a discreet particle. What will father say?" 
Eddy did not allow her reluctance to phase him, for he knew 

it was only a surface charge. "I admit I only get paid a low calorie 
in my present position but I have potentialities and I'm sure money 
can't BTU of any importance compared to my love." 

Alas, there was also in this cavity a mean dipole who was 
resolved to marry Anne, using coercive force if necessary. Hearing 
these murmurings of love he went Pi-i'd with fury and crept 
stealthily upon the couple with velocity V, his joules drooling with 
the bestial erg which moved him. "Low Schmidt!" cried Anne. 

"What the infra-red are you doing here, you flat-bottomed 
vial villain?" demanded Eddy. The situation grew tensor. 

Schmidt advanced to choke the beautiful coil: Eddy offered 
resistance (R) ; his capacity (C) for absorbing the charge (Q) was 
low and Schmidt suffered little lost work content in knocking 
him out to infinity with a severe blow on his negative charge. 
Eddy made a quick comeback with acceleration (a) stripping off 
Schmidt's outer electrons; this so upset the villain's equilibrium 
that he was converted into cosmic radiation and vanished in the 
realms of space, leaving Eddy the resultant vector in the combat. 

Old Cat Ion, attracted to the spot by Schmidt's oxidation, 
beamed upon the young dipole. "Brave young lad," he emitted, 
"you have satisfied the boundary conditions and by the theorem 
of uniquness are the only one for my daughter." 

"Our love will not be transient," said Eddy as he formed a 
closed circuit about her. 

"Darling, we'll raise a one parameter family of second order 
infinitesimals," murmured Anne happily. As time (t) approached 
infinity, they lived happily. 

From the Florida Engineer 
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PHOTOGRAPHY AT WORK 
No. 33 in a Kodak Series 

The Army's first operational rotor-tip 
propelled jet helicopter- built by Hiller. 

The camera has caught the fuel spray 
pattern within the rear end of the ram
j et e ngine even though passing by at 
about 450 miles per hour. 

Project: 
Inspect rotor tip jets for a whirlybird 
Hiller Helicopters wanted facts on the fuel spray pattern of a ram-jet engine 
whirling at speeds up to 700 feet per second. Photography got the job. 

W H EN HILLER HELICOPTERS of Palo Alto, Cal. 
-a pioneer in vertical take-off aircraft

developed a rotor-tip ram-jet engine, they knew 
the fuel spray would be subject to high air velocity 
and centrifugal force up to 1200 G's. Would the 
fuel spray be deflected outward and cause the 
jet to lose thrust? They wanted to know. So they 
set up the camera with its fast eye to catch what 
otherwise couldn't be seen. And they learned the 
right angle of air intake and nozzle to obtain the 
greatest power. 

Using photography in research is an old story 
with Hiller-just as familiar as using it for 
improving public relations. It's an example of 
the way photography plays many important roles 
in modern-day industry. 

In whatever work you do you wi ll find t h at 

photography will play a part in improving prod
ucts, aiding quality control and increasing sales. 

This is all th e human eye could have seen of the 
whirling ram-jet engine as camera takes its picture. . . . . . . . . .. . • . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

CAREERS WITH KODAK 

With photography and photographic processes 
becoming increasingly important in the business 
and industry of tomorrow, there are new and 
challenging opportunities at Kodak in research, 
engineering, electronics, design and production. 

If you are looking for such an interesting oppor
tunity, write for information about careers with 
Kodak. Address : Business and Technical 
Personnel Dept., Eastman Kodak Company, 
Rochester 4, N. Y. 

EASTMAN KODAK COMPANY, Rochester 4, N. Y. 



Q. Mr. Hill, what can I do to get the 
most out of my job interviews? 

A. You know, we have the same 
question. I would recommend that 
you have some information on what 
the company does and why you be
lieve you have a contribution to 
make. Looking over company in
formation in your placement office 
is helpful. Have in mind some of the 
things you would like to ask and try 
to anticipate questions that may 
refer to your specific interests. 

Q . What information do you try to get 
during your interviews? 

A. This is where we must fill in be
tween the lines of the personnel 
forms . I try to find out why partic
ular study programs have been fol
lowed, in order to learn basic motiva
tions. I also try to find particular 
abilities in fields of science, or math
ematics, or alternatively in the more 
practical courses, since these might 
not be apparent from personnel rec
ords. Throughout the interview we 
try to judge clarity of thinking since 
this also gives us some indication of 
ability and ultimate progress. One 
good way to judge a person, I find, 
is to ask myself: Would he be easy 
to work with and would I like to 
have him as my close associate? 

Q . What part do first impressions play 
in your evaluation of people? 

A. I think we all form a first im
pression when we meet anyone. 
Therefore, if a generally neat ap
pearance is presented, I think it 
helps. It would indicate that you 
considered this important to your
self and had some pride in the way 
the interviewer might size you up. 

Q . With only academic training as a 
background, how long will it be before 
I'll be handling responsible work? 

One ol a series* 

Interview with General Electric's 

W. Scott Hill 

Manager- Engineering Recruiting 

Qualities I Look For 

When Recruiting Engineers 

A. Not long at all. If a man joins a 
training program, or is placed direct
ly on an operating job, he gets 
assignments which let him work up 
to more responsible jobs. We are 
hiring people with definite consider
ation for their potential in either 
technical work or the management 
field, but their initial jobs will be 
important and responsible. 

Q. How will the fact that I've had to 
work hard in my engineering studies, 
with no time for a lot of outside activi
ties, affect my employment possibilities? 

A. You're concerned, I'd guess, with 
all the talk of the quest for "well
rounded men." We do look for this 
characteristic, but being president 
of the student council isn't the only 
indication of this trait. Through 
talking with your professors, for 
example, we can determine who 
takes the active role in group proj
ects and gets along well with other 
students in the class. This can be 
equally important in our judgment. 

Q. How important are high scholastic 
grades in your decision to hire a man? 

A. At G .E . we must have men who 
are technically competent. Your 
grades give us a pretty good indica
tion of this and are also a measure 
of the way you have applied your
self. When we find someone whose 
grades are lower than might be ex
pected from his other characteristics, 
we look into it to find out if there 
are circumstances which may have 
contributed. 

Q. What consideration do you give work 
experience gained prior to graduation? 

A. Often a man with summer work 
experience in his chosen academic 

field has a much better idea of what 
he wants to do. This helps us decide 
where he would be most likely to 
succeed or where he should start his 
career. Many students have had to 
work hard during college or sum
mers, to support themselves. These 
men obviously have a motivating 
desire to become engineers that we 
find highly desirable. 

Q. Do you feel that a man must know 
exactly what he wants to do when he is 
being interviewed? 

A. No, I don't. It is helpful if he 
has thought enough about his in
terests to be able to discuss some 
general directions he is considering. 
For example, he might know whether 
he wants product engineering work, 
or the marketing of technical prod
ucts, or the engineering associated 
with manufacturing. On G-E train
ing programs, rotating assignments 
are designed to help men find out 
more about their true interests be
fore they make their final choice. 

Q . How do military commitments affect 
your recruiting? 

A. Many young men today have 
military commitments when they 
graduate. We feel it is to their ad
vantage and ours to accept employ
ment after graduation and then ful
fill their obligations. We have a 
limited number of copies of a De
partment of Defense booklet de
scribing, in detail, the many ways in 
which the latter can be done. Just 
write to Engineering Personnel, 
Bldg. 36, 5th Floor, General Electric 
Company, Schenectady 5, N. Y. 959-s 

* LOOK FOR other interviews dis
cussing: • Advancement in Large 
Companies • Salary • Personal 
Development. 

GENERAL. ELECTRIC 





Want to see a pinhead-

47 feet wide? 
The head of a pin would appear about 47 feet wide if 

examined under this instrument. It's an electron probe 

microanalyzer-the first to be used industrially in this 

country. U. S. Steel research teams use it to get a better 

look at the microstructure of new types of steel. In this 

way, they gather more information about the factors 

affecting steel quality and performance. 

Research like this is typical of U . S. Steel's leadership 

in the production of better steels for the wonder products 
of tomorrow. 

USS is a registered trademark 

~ United States Steel 



Samuel Zimmerman joined Westinghouse in 1955 
- now developing missile guidance system 

At 27, Samuel E. Zimmerman, a 1955 BSEE graduate 
of the University of North Dakota, is already well on 
his way in an exciting career in defense electronics. 
Now at work in the Electronics Division in Baltimore 
on the ground guidance and control system for the 
advanced BOMARC missile, he's principally concerned 
with the development of special purpose computers 
and helped to design the error detection and logic sys
tems for a new transistorized computer-tracker. 

Most important, Samuel Zimmerman is doing exactly 
what he wants to be doing. Since completion of the West
inghouse Student Training Course, he has submitted 
four patent disclosures, one of which resulted in a 
cash award ; and he's now preparing two more. In addi
tion, he has completed a year of graduate work on wave 
theory and analog computers toward a Master of 
Science degree at the University of Maryland under 
the Westingho:use Graduate Study Program. 

Samuel Zimmerman is one of many talented young 
engineers who are finding rewarding careers with 
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Westinghouse. You can, too, if you've got ambition 
and you're a man of exceptional ability. Our broad 
product line and decentralized operations provide a 
diversity of challenging opportunities for talented 
engineers. Guided missile controls, atomic power, auto
mation, radar, semiconductors, and large power equip
ment are only a few of the fascinating career fields to 
be found at Westinghouse. 

Why not find out now about the opportunities for 
you at Westinghouse? Write to Mr. L. H. Noggle, West
inghouse Educational Center, Ardmore & Brinton 
Roads, Pittsburgh 21 , Pennsylvania. 

YOU CAN BE SURE ... IF ITS 

Westinghouse 
WATCH "WESTINGHOUSE LUCILLE BALL· DESI ARNAZ SHOWS" 

CBS TV MONDAYS 
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Hermann von Helmholtz ... on immortality 

..... what arouses our moral feeling at the thought of a 

future cessation of all living creation on earth, remote as 

this may be, is above all the question whether all life is but 

an aimless sport, which will ultimately fall prey to destruc

tion by brute force. In the light of Darwin's grea t thoughts 

w e begin to see that not only plea sure and joy, but also 

pain, struggle, and death, a re the powerful means by w hich 

nature has built up her fin er and more perfect forms of life. 

And we men know that in our intelligence, our civic order, 

and our morality w e are living on the inheritance which 

our forefathers gathered for u s through labor, struggle, and 

sacrifice ; we also know tha t what w e acquire will in like 

m anner ennoble the lives of our descendants. Thus the 

individual. who works for the ideals of humanity, even 

if in a modest position and in a limited sphere of activity, 

can b ear without fear the thought that the thread of his 

own consciousness will one day break." 

-Ober die Entstehung des Planetensystems, 1871 

THE RAND CORPORATION, SANTA MONICA, CALIFORNIA 
A nonprofii o r gani za ti on e n ga ged in research on probl ems re la ted to national security a nd the public interest 
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STRAIGHT TALK TO ENGINEERS 
from Donald W. Douglas, Jr. 

President, Douglas Aircraft Company 

The "Space Age" isn't going to become a fact 
by itself. We engineers have to make it happen. 
Here's what Douglas is doing about it: 

We've formed a top level engineering council 
to bring all our knowledge and experience to 
bear on the new problems relating to extreme 
high speeds and altitudes and to outer space. 

This council is composed of the heads of our six 
major engineering divisions and is chairmanned 

by our senior engineering vice president. It will 
map out the most important goals in aviation and 
mobilize the scientific and engineering resources 
required to achieve them. 

If you would like to become a part of our stim
ulating future, we'll welcome hearing from you, 

Write to Mr. C. C. La Ven& , 
Douglas Aircraft Company, Box 600-Z 

Santa Monica, California. 
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"It is what men bring with them in the way of 
character and adaptability and fresh ideas that 
enriches the organizational bloodstream and 
insures corporate longevity." This is the ob
servation of Crawford H. Greenewalt, President 
of the Du Pont Company. 

In a lecture given in the past year at Columbia 
University, Mr. Greenewalt outlined his views 
on the role of the individual in the organization. 
"The Du Pont Company's success over the last 
150 years," he pointed out, "has come about in 
large part through devoted allegiance to two 
major themes ... 

"First, the realization that an enterprise will suc
ceed only to the extent that all individuals as
sociated with it can be encouraged to exercise 
their highest talents in their own particular way. 

"Second, the provision of maximum incentives 
for achievement, particularly in associating 
the fortunes of the individual to that of the 
corporation. 

"Men are not interchangeable parts, like pinion 
gears or carburetors: ·Individuals differ in ap
proach and method, and, to perform to best 
advantage, they must never be fettered to ap
proaches and methods not their own." 

"Conformity" obviously takes a back seat here. 
As Mr. Greenewalt comments, "We conform as 
is necessary to good manners, good relationships 
and the highest use of individual talent. And 
bear in mind that these are strictures on be
havior, not on creative thought." 

If you find this kind of atmosphere challenging 
it will pay you to explore career opportunities 
with Du Pont. 

BETTER THINGS FOR BETTER LIVING 
... THROUGH CHEMISTRY 
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The End of ESMIF 

Have you ever questioned the difference in grading systems between 
divisions of the university, or between different instructors within the same 
division? Have you ever enrolled in Professor Doe's class because someone 
told you, "You may not learn much, but you won't flunk." Or perhaps you 
have avoided a class because the Professor's opening statement went some
thing like this, "In this class God would get an A, I would get a B, and if 
you work night and day, you might get a C." This lack of uniformity in 
grading has recently been studied by the Missouri University faculty. 

The results of a recent survey indicate that the University of Missouri 
has a much larger "C" bracket and smaller "A" and "B" brackets than other 
comparable Universities and colleges . Hence, the M.U. students' grades 
misrepresent his abilities when he is compared with students from other 
schools . 

This problem was first brought to light when President Ellis addressed 
a letter to the Deans of all the colleges requesting that a study of grades be 
made. In the College of Engineering the committee was formed by Dean 
Croft in November, 1956. Professor Bolstad was appointed to head the 
committee. The study was conducted by this group and the resulting resolu
tion was the one adopted at a general faculty meeting about one year later 
in October, 1957. 

The results of the adopted resolution will affect you this semester. At 
the present time the major noticeable change is the new grade designation 
which has been changed from ESMIF to ABCDF. Although the meanings of 
the letter designations have been redefined, basically an "E" is equal to 
an "A", and "S" is equal to a "B", etc. The new letters will ' be used at the 
end of the current semester. It would appear that the first two changes are 
merely an administrative matter and are of little benefit to the students . 
Therefore, the following portion of the resolution is the most important from 
the students' point of view. It says, in essence, that a breakdown of grades 
according to their letter designations shall be formed into a grade summary. 
This summary shall include all courses in the University and shall be further 
broken down into departments and divisions. The results shall be given 
to the deans of the colleges for distribution to all teaching personnel through 
the departmental chairmen. All instructors could then check their own grades 
against the overall grades of any course in any division of the University. 

The effect of this portion of the resolution bears looking into. The 
committees agreed that a set percentage system of grading was impractical 
and adopted the above indoctrinational and educational method to achieve 
the uniformity in grading which should result from such extensive efforts 
as have been expended. 

The faculty is certainly to be complimented for their interest in this 
matter. The M.U. grading system has long proved a source of confusion to 
interviewers, faculty, and students. With good co-operation this confusion 
may be eliminated. However, to make this plan workable, the human 
tendency to assume the guy next door has an inconsistent set of values 
must be overcome. If every instructor does not use the grade studies as a 
yardstick on which to measure his own set of values, then all previous 
efforts have been wasted. It would be very easy to say, "Well, I've been 
gradinq like this for 30 years and I'm not about to change now." It is our 
hope that this program which appears to have such a fine initiation this 
semester will be carried out to its ultimate goal and thus put the M.U . 
graduate where he belongs ... on a par with students of equal ability from 
other Universities. R.S.R . 

FRONTISPIECE: Courtesy Westinghouse 

JANUARY, 1959 7 



Opportunities in the 
Petroleum Industry 
with Phillips 

What would you like to do? Help design a 
fractionation unit? Develop a new fertilizer? 
Perhaps construct a new polyethylene reac
tor ... or work on an improved octane num
ber system? 

Petroleum chemistry is important at 
Phillips ... but so are gasoline refining, ura
nium processing, pipe line design, oil geology 
and exploration, research and the dozens of 
other activities which are essential to Phillips 
broad and diversified operations. The wide 
selection of possibilities available in these 
various specialties enables you to choose a 
career that matches your education and in
terests. 

During the past ten years Phillips has ex
panded tremendously. Many important new 
developments are still in the making. So 
when the Phillips representative comes to 
this campus, be sure to arrange for an inter
view. Meanwhile, write to our Technical 
Manpower Division for your copy of our lat
est brochure, "Career With A Future". 

D. R. McKeithan, Director 
Technical Manpower Division 

PHILLIPS PETROLEUM COMPANIY 
Bartlesville, Oki~homa 
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- Courtesy Conva ir 

ATLAS STARTS LONG TRIP - Pouring a torrent a fire from its three rocket 
engines, an Atlas intercontinental ballistic missile rises from its launch pad 
at the Air Force Missile Test Center at Cape Canaveral, Fla. Photo shows the 
start of the successful flight of Aug. 2, 1958, when the missile hurtled more 
than 2,500 miles across the Atlantic to a preselected impact area. Tower 
at right supports a gooseneck connection supplying power for the nose cone. 
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D ID YOU ever get the urge 
to dash off the beaten path 

and explore the unknown -
plunge into the shadows of a 
fangled wildwood; trek to the 
heart of the teeming jungles of 
Brazil; with pick and rope scale 
the mightiest peaks? 

If you are ever lucky enough 
to realize these dreams, the 
chances are that no matter where 
you go on earth someone will 
have walked the path before you. 
But in recent times a vast , exotic, 
trackless new frontier has beck
oned to ever-curious man-outer 
space. 

In Real Life 

Today's space men are like 
young eagles testing their wings 
in a fresh morning breeze. They 
have not yet attained the elegant 
ease of Buck Rogers, who leaps 
into his space ship and dashes off 
to Venus as casually as you or I 
would drive to the nearest drug 
store. The real life rocket man 
faces a host of difficult problems, 
and out of the labyrinthine maze 
of the spatial unknown he has 
developed a technique for getting 
from here to yonder. 

Let us examine briefly the 
basic tools of the modern racke
teer. Look up at the ceiling near 
the corner of the room; notice 
that the ceiling and walls meet in 
three mutually perpendicular 
lines. Call the point of intersection 
the origin. These three lines form 
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a cartesian coordinate system. If 
the room is a cube, any point in 
the room can be located by meas
uring its distance from the corner 
along each of these three lines. 

Two Basic Tools 

Now imagine these three lines 
suspended in empty space. If the 
origin is unaccelerated and if the 
system is not rotating (Recall that 
rotary motion is accelerated mo
tion.), these axes constitute a pri
mary inertial coordinate system 
(PI CS) . In a PICS Newton's sec
ond and third laws hold in the 
form: F = MA and M 1V 1 = M2V2 
where F is force, M is mass V is 
velocity and A is acceleration. The 
equation F = MA says that, when 
a massive body is acted on by a 
force, the mass will move in the 
direction of the force with an 
acceleration A . The meaning of 
the second equation is best illu
strated by an example. Consider 
a man in a rowboat near a dock. 
The man jumps from the boat to 
the dock and turns around to find 
his boat moving off in the opposite 
direction out into the lake. In this 
situation we would write New
ton's third law as follows: (mass 
of man) (velo.city of man) 
(mass of boat) (velocity of boat). 
These laws are the two basic tools 
of the spaceman. 

There are two basic problems in 
space navigation: propulsion and 
guidance. Let u s first discuss the 
latter. 

JANUARY, 1959 
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- Courtesy Autonetics 
GUIDANCE SYSTEM - This drawing of a typical intertial guidance system demon
strates the correlation among accelerometer, gyroscope and computer, By receiving 
the direction and the acceleration the comDuter can tabulate and send correction 
factors to the stabilizers. This enables the ~hip to keep on the scheduled course, 

There are no roadmaps for out
er space, no trees, mountains, or 
other familiar scenery. So naviga
tion must be done largely by a 
machine, the inertial guidance 
system (IGS). An IGS contains 
two inertial instruments, the 
gyroscope and the accelerometer. 
The term "inertial instrument" 
means that any measurement or 
indication given by either instru
ment refers to inertial space (i.e., 

to a primary inertial coordinate 
system). 

Accelerometer 

The accelerometer measures 
accelerations over a wide range 
of magnitudes from a small frac
tion of a gravity (G) to several 
G's. Notice that if the accelera
tions of the rocket are found its 
velocity can be found from the 
equation V = VO + AT. Also, the 
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- Courtesy Autonetics 
WILL THIS BE YOU? - Within out own lifetime we may see many photographs, not 
simply paintings, of men setting up stations on the moon. We've already begun. 

distance travelled from a given 
starting point can be calculated 
using the equation D = V 0T + 
½AT2 • In these equations Vo is 
the velocity at the starting point, 
V is the present velocity, T is 
time, A is acceleration, and D is 
distance. 

Gyroscope 
The gyroscope has the natural 

property of remaining in a fixed 
orientation in inertial space. If it 
is set spinning with an electric 
motor, it will remain pointing in 
a given direction unless forceably 
pushed away. 

Notice that given three gyro
scopes, each one can be pointed 
along each of the three axes of a 
PICS and set spinning. They will 
then remain pointing in these di
rections. In an accelerometer is 
attached to the frame of each 
gyro with its sensitive axis in the 
same direction that the gyro 
points, the acceleration along 
each of these directions can be 
measured separately. If this ar
rangement of gyros and accelero
meters, along with a computer, 
is mounted in a rocket, the vehicle 
can make its own measurements 
of its acceleration along each of 
the three axes and then compute 
its position. It must, of course, 
know the starting position, the 
rocket launch point; and the com
plex gyroaccelerometer must be 
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mounted in gimbals so that, even 
though the rocket turns, the gyros 
will retain their spatial orienta
tion-the rocket literally turns 
about the stationary gyros. 

Look at the following diagram. 
We have cut the earth in half and 
are looking down on it from the 
north pole. The xy system is a 
PICS. The x'y' system is attached 
to the earth and rotates with it. 
The point O is their common 
origin. Suppose it is desired to 
fire a ballistic missile from A to 
B. Notice that A and B are points 
which may be located in either 
the xy or the x'y' system. i. e., 
either relative to inertial space or 
relative to earth. 

Measurements 
The inertial instruments make 

their measurements relative to 
inertial space (xy) ; but man 
measures with respect to the 
rotating earth (x'y'). It is neces
sary, therefore, to convert the in
formation generated by the iner
tial instruments into information 
in the x'y' system. For example, 
if the missile moves a distance 
d along the x axis in the xy sys
tem, it has moved along both 
axes in the x'y' system by the 
amounts x' = d cos 0 and y' = d 
sin 0. This calculation is perform
ed by the computer. 

Now the earth rotates with con
stant speed in the direction indi-

cated in the diagram. When a mis
sile is fired from A at a time t, 
it is not fired directly at the posi
tion which B occupies at time t. 
It is fired , instead, at a point in 
space B' which B will occupy at 
the time t' , where t' -t is the 
time it takes the rocket to make 
the trip. 

How It's Done 
Notice the two orbits sketched 

in the diagram. Anything which 
is thrown up from the earth orbits 
along an ellipse until it strikes the 
earth. A baseball, for example, 
orbits from pitcher to catcher; a 
mortar shell orbits along an 
ellipse from muzzle to target. How 
far an object orbits depends upon 
with what velocity and in what 
direction it is thrown. A ballistic 
missile would be placed in orbit 1 
in the diagram. This orbit inter
sects the earth's surface at B '; the 
dotted portion is the path it would 
take if the earth were not in the 
way to prevent it. Orbit 2 is the 
path taken by satellite rockets. 
The rocket is thrown high enough 
to clear the atmosphere and far 
enough laterally along the nega
tive x axis to clear the edge of 
the earth. Both orbits are ellipses. 

y 

- W. Kilpatrick 

The rotation of the earth can 
contribute much to the rocket's 
velocity. This is easy to under
stand if we keep two facts in 
mind: (1) Before launching, the 
rocket is attached to and rotating 
with the earth (the x'y' system), 
and (2) The rocket navigates with 
respect to inertial space ( the xy 

(Continued on page 23) 
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WILLIAM F. BLOOMFIELD, B.S. I.E., LEHIGH, '53, SAYS: 

"Join me for a day at work?" 

Bill is Plant Service Supervisor for New Jersey Bell Telephone Com
pany at Dover. He joined the telephone company after graduation, 
has held many jobs to gain valuable experience. Now he has three 
foremen and 32 craft people working for him. " It's a challenging 
job and keeps me hopping," says Bill. "See for yourself." 

"8:30 a .m. With my test bureau fore
man , I plan work schedules for th e corn
ing week. Maintaining equitable sched
ules and being ready for emergencies is 
imperative for good morale and service." 

"1 :30 p.m. After lunch, I look in on a 
PBX and room-phone install ation at an 
out-of-town motel. The installation super
visor, foreman and I discuss plans for 
running cable in from the highway." 

"9:10 a .m. The State Police at Andover 
have reported trouble with a mobile 
radio telephone. I di scuss it with the 
test deskrnan. Naturally, we send a re
pairman out pronto to take care of it." 

"2 :45 p.m. Next, I drive over to the 
central office at Denville, which is cut
ting over 7000 loca l te lephon es to 
dial service tomorrow night. I go over 
final arrangements with the supervisor." 

"Well, that's my job. You can see there's nothing monotonous about it. 
I'm responsible for keeping 50,000 subscriber lines over a 260-square-mile 
area in A-1 operating order. It 's a big responsibility-but I love it." 

Bill Bloomfield is moving ahead, like many young engineers in super
visory positions in the Bell Telephone Companies. There may be oppor
tunities for you, too. Talk with the Bell interviewer when he visits your 
campus and get the whole story. 

JANUARY, 1959 

" 11 :00 a.m . As soon as things are lined 
up at th e office, I drive out to check on 
the mobil e radio repair job. The repair
man has found the trouble - and to
gether we run a test on the equipment." 

"4:00 p.m. When I get back to my office, 
I find there are several phone messages 
to answer. As soon as I get them out 
of the way, I'll check over tomorrow's 
work schedule - then call it a d ay." 

BELL 
TELEPHONE 
COMPANIES 
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DAVE LEE, E.E. '59 

WHEN I WAS ONE 
AND TWENTY and very 
wise indeed, I kept a 
bachelor apartment in In
dianapolis. The house was 
owned by an elderly 
Quaker and his wife, 
without whom Earth's salt 
would surely have lost 
much savor. And such is 
the remarkable order of 
things random that in all 
the years I was with them 

their ever-changing retinue of boarders included not 
one man of questionable honor who would have 
taken advantage of their gentle trustfulness. 

Next door to me lived, in quiet retirement, Com
mander Lewellyn Craig, United States Space Serv
ice. The Commander was one of the few human 
beings who are absolutely unforgettable. Tall and 
straight he was, face.,.and hands taut with controlled 
force. His hair and eyebrows were white, the white 
of ashes which fire has not destroyed, but refined. 
He dressed, spoke, and moved with quiet purpose, 
keeping very much to himself. He was seldom to 
be seen without a companionable cigarette. And 
sometimes in the night, he would walk out and 
look at the stars. . . . 

I HAD EXPECTED that first Christmas Eve in 
the apartment to be very lonely. I could have gone 
out, of course, but there were a few books on the 
shelf which I had long promised myself to read, and 
with conscious nostalgia I settled myself into a chair 
and a recording, recalling with more than half my 
mind earlier and happier Yuletides. 

The knock on my door was completely unexpected. 
I had thought myself alone in the house, and had 
been almost enjoying the novel privacy. With a 
surprising sense of irritation, I opened the door. 
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VENITE, 

"Good evening," said a smiling Commander Craig'. 
"I hope I'm not intruding, but I noticed your light, 
and thought you might care to join me for an after
dinner dram. I've opened something a little 
special ... . " 

The man's cordiality was completely winning. I 
have not yet read those books. 

THE DWELLINGS OF MAN invariably take on 
the spirit of their occupants. Kipling refers to this 
as "Feng-shui," and it is one of the most insistently 
real of psychic phenomena. Commander Craig's 
apartment was congenial as its master, the strictness 
and order of its furnishings a perfect revelation of 
his military past and the amazing variety of its 
contents an indication of his broad interests. 

There were placques and framed certificates, pic
tures of men and spacecraft, scenes of seldom
visited planets, and a collection of souvenirs which 
absolutely cannot be described. 

My host motioned me to a seat near the fire, and 
took for himself a curiously made metal chair with 
elaborate padding. He must have noticed my enquir
ing glance. "Pilot's seat," he said as he poured a 
delicate blue liquor into two finely made glasses. 

The Commander's liqueur was like drinking the 
clear blue sky, piercingly fresh and clean as it is 
on October mornings. 

"My, how very nice," I said. The flickering light 
from the hearth passed restlessly over the seams 
and creases of Craig's face, giving him a look of 
timeless age, and the lightly held cigarette spun its 
lazy endless tale into smoky nothingness. 

"Thank you," he replied. 

MORE OR LESS GRADUALLY, I became aware 
that the far wall of the room was completely bare 
save for one small framed paper. The effect was so 
curious amid the other heavily trammeled areas 
that I made bold to break what had become a most 

THE MISSOURI SHAMROCK 



ADOREMUS 

companionable silence and ask Commander Craig 
about it. 

"Oh, my certificate from CRONUS. Here, perhaps 
you'd like to read it. It's become something of a 
rarity, I suppose." And he handed me the simple 
black frame, within which I read: 

Presented to Ensign Lewellyn Davis Craig 
In Commemoration of his Service in 

USS CRONUS 
During the First Manned Exploration 

Of Interstellar Space 
September, 1998 to June, 2001 

VASTLY IMPRESSED, I 
raised my eyes. "But you look 
so much younger, sir," I said. 
"I had no idea .... " 

"It's not so long _ago, really," 
he interjected. 

"What . .. what was it like?" 
I asked, instantly ashamed of 
the childish question. But Craig 
took no notice. He had seated 
himself again, his lean body 
fitting gratefully into the fami
liar padding. 

"WE WERE TERRIBLY 
PROUD, and not a little afraid. 
There was a tremendous sense 
of beginning. Cronus . . . the 
Greek Lord of the Universe ... and I suppose that's 
what we felt ourselves to be." He smiled faintly. 
"We learned, though. 

"It's a strange and restless spirit makes a man 
spend most of his days in a fragile metal hull, far 
and away from all he knows of home. But many 
of us had that ... . 

"I wasn't really sure-not at the start. I remember 
that last look around before I boarded her. It was 

Illustrat ions by C. DeRiemer 

JANUARY, 1959 

early in the morning of a wet and grey fall day. 
Everything seemed harsh and inhuman-the base 
with its garish lighting, the meticulous security, the 
overlying air of tension. I remembered Eileen, ·as 
I had last seen her, bidding me goodbye. She ran 
to the window as I drove away, and with her lips 
whispered "Godspeed." I thought it a very archaic 
thing to say . . . then. 

"CRONUS was very crude,. of course. She was 
our first attempt with hyperdrive, long on theory 
and detail, short on certainty and comfort. We 

stayed on board for 38 hours 
in mounting anxiety while one 
minor crisis after another de
layed the launching. I was offi
cer of the watch in the forward 
radio room. As yet another 
"final countdown" came over 
the interphone, I mechanically 
went through the pre-launch 
procedures, thinking bitterly 
that I might as well not bother 
-we'd abort again. And then, 
with a scarcely audible catch 
in his voice, Captain Smith 
himself took over the last five 
seconds. ' ... Four ... Three 
.. . Two ... One GO' And 
we went. Straight and sure, 
perfectly true to course, curv
ing up through the atmosphere 

to the pole, through the polar gap in the radiation 
layer, and then ... out. 

"TIDNGS WENT VERY WELL for quite some 
time-two days, as I recall. The first leg of the 
voyage was only out to Mars, and the entire route 
had been carefully surveyed by pilotless semi
satellites. Thanks to hyperdrive, there was no need 

(Continued on page 26) 
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CONNECTICUT 

The Willgoos Turbine Engine Test Facility is the world's most 
extensive privately owned turbine development laboratory. De
signed and built specifically to test full-scale experimental en
gines and components in environments simulating conditions at 
extreme altitudes and speeds, it is currently undergoing expan
sions that will greatly increase its capacity for development test
ing of the most advanced forms of air breathing systems. 

In chambers like this at the Willgoos Turbine 
Engine Test Facility full-scale engines may be 
tested in environments which simulate condi
tions from sea level to 100,000 feet. Mach 3 
conditions can also be simulated here. 

In the new Fuel Systems Laboratory engineers 
can minutely analyze the effects of extreme en
vironmental conditions on components of fuel 
systems - conditions such as those encoun
tered in advanced types of flight vehicles 
operating at high Mach numbers and high alti
tudes. Fuel for these tests can be supplied at 
any temperature from -65°F to +500°F. 
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OPERATIONS 
Unmatched Engineering Facilities for Developing 
Advanced Flight Propulsion Systems 
Operations at Pratt & Whitney Aircraft are essen
tially those of an engineering and development 
organization. As such, an engineering atmosphere 
dominates the work being done, much of which di
rectly involves laboratory experimentation. 

In the past three decades, expansion at Pratt & 
Whitney Aircraft has been almost tenfold. In 
recent years, greatest emphasis has been on extend
ing engineering facilities to meet the needs of ad
vanced research and development programs in flight 
propulsion. 

Among the Connecticut P & WA facilities are 
many that are unequaled in the industry. Thus 
today, Pratt & Whitney Aircraft is better prepared -
than ever to continue development of the world's 
best aircraft powerplants ... to probe the propulsion 
future ... to build and test greatly advanced pro
pulsion systems for coming generations of flight vehi
cles - in whatever form they take. 

The Connecticut Aircraft Nuclear Engine Laboratory, 
operated by Pratt & Whitney Aircraft, is situated on a 
1,200-acre tract near Middletown. The Laboratory was 
specially built for the development of nuclear flight 
propulsion systems. 

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

PRATT & WHITNEY AIRCRAFT 

JANUARY, 1959 

Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS - East Hartford 
FLORIDA RESEARCH AND DEVELOPMENT CENTER - United, Florida 
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In Alexa.ndria, Louisiana, 

a 36" - 5 ft. long - piece 

of Dickey Vitrified 

Clay Sewer Pipe is 

lowered into the trench. 

Endless service 

Is assured with this pipe. 

Sewers that'll serve in 2058 

IOIS 
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Dickey Vitrified Clay Sewer Pipe-in 15" to 36" diam• 
eters, 5 ft. lengths-was used in the Alexandria sewer 
project. Like many other cities, Alexandria chose 
Dickey Pipe because of its ability to withstand today's 
corrosive wastes. When you specify Dickey Salt
Glazed Vitrified Clay Pipe, there'll be no costly re
placement or repairs in the years to come. Chemically 
inert, root-resistant and immune to acid attack, Dickey 
Clay Sewer Pipe is rock-hard-built to stay round and 
smooth, even after 50---or 100 years-of constant 
trouble-free service. Use Dickey Clay Pipe first to 
build sewers that last. 

Providing improved sanitation for better living 

ICKEV ::~~t;r.ized 
clay pipe 

Vr.J: S. D:ICKEY CLAY MFG. CO. 

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

If it's made of clay it's good., . if it's made bv Dickev it's better 

• WATCHES, DIAMONDS, GIFTS 
• Expert Hair Styling 

for appointment 
Call GI 3-4445 

TT 
CAMPUS 

Jewefer:t & ~aul'I Slap 

APPLE SQUEEZIN'S 
BY PERPETUAL MOTION 

Bob Boggs 

An article from the May 23, 
1891, issue of Scientific American 
tells of an enterprising soul in 
New York who tried desperately 
to have patented a perpetual mo
tion machine of his own design. 
He claimed the machine to be so 
perfectly effecient that it would 
keep a cider press going as well. 
But even though he could fool his 
gullible neighbors into paying ten 
cents admission to see perpetual 
motion, the patent office was not 
so easily hoodwinked and eventu
ally exposed it for the hoax it 
was. The power was hidden in the 
press and besides squeezin' apples 
it kept the perpetual motion ma
chine in operation. 

But at least this guy was on the 
hot trail of a most capital idea. 
Just think of the heap of cheap 
goodies one could produce. 

The Scientific American Print
ed the following in their issue of 
May 28,1892. 

"From the last annual report 
of the Bell Telephone Co., it ap
pears that the number of instru
ments in use at the close of the 
year 1891 was 512,407 - a large 
increase over the previous year. 
The total earnings for the year 
were $4,375,290. The expenses 
were $1,505,872, leaving the net 
earnings at $2,869,418. The ex
tension of the long-distance tele
phone system is rapidly progres
sing." 

Upon comparing these figures 
with present day statistics for the 
Bell Telephone System, a fella 
kinda has to stop and speculate 
just what a guy can accomplish 
with a few hanks of copper wire 
and some 'smarts'. ofe 
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CAROLPUIDK 
110 LBS. 
ALL WOMAN 

CAROL IS VERY appropriately 
named Shamrock's Sweetheart 
for January. She was born on the 
first day of the year. Although 
she didn't win any awards as the 
first baby of the year, she could 
certainly win a prize now as the 
prettiest. Isn't she all the prize 
you could ask for? 

CAROL HAS THIS to say 
about men: "I notice their teeth 
first ." Well, men, let's drag out 
the toothpaste! 

- Photos by Larry Friesz 

SH-AMROCK'S SWEETHEART 



For Peaceful Purposes and the Benefit 

of All Mankind The National Aeronautics 

and Space Administration Announces 

its Authorization by the Congress 

of the United States 

To Direct and Implement U.S. Research Efforts 

20 

In Aeronautics and the Exploration 

of Space 

"The aeronautical and space activities of the United 
States shall be conducted so as to contribute materi
ally to one or more of the following objectives: 
(1) The expansion of human knowledge of phenom

ena in the atmosphere and space; 
(2) The improvement of the usefulness, performance, 

speed, safety, and efficiency of aeronautical and 
space vehicles; 

(3) The development and operation of vehicles capa
ble of carrying instruments, equipment, supplies 
and living organisms through space; 

(4) The establishment of long-range studies of the 
potential benefits to be gained from, the oppor
tunities for, and the problems involved in the 
utilization of aeronautical and space activities for 
peaceful and scientific purposes; 

(5) The preservation of the role of the United States 
as a leader in aeronautical and space science and 
technology and in the application thereof to the 
conduct of peaceful activities within and outside 
the atmosphere; 

(6) The making available to agencies directly con
cerned with national defense of discoveries that 
have military value or significance, .and the fur
nishing by such agencies, to the civilian agency 
established to direct and control nonmilitary aero
nautical and space activities, of information as to 

discoveries which have value or significance to 
that agency; 

(7) Cooperation by the United States with other 
nations and groups of nations in work done pur
suant to this Act and in the peaceful application 
of the results thereof; and 

(8) The most effective utilization of the scientific and 
engineering resources of the United States, with 
close cooperation among all interested agencies 
of the United States in order to avoid unnecessary 
duplication of effort, facilities, and equipment ... "* 

The excitement, the importance, and the scope of 
the National Aeronautics and Space Administration 
are apparent, we believe, from our enabling act. 
Career opportunities at NASA are as unlimited as 
the scope of the organization itself. 

I 
Please address your inquiry to the Personnel Direc
tor of any of the following NASA research centers. 
Your inquiry will be answered immediately, and 
will be treated in the strictest confidence. 

Langley Research Center, Hampton, Virginia 
Ames Research Center, Mountain View, California 
Lewis Research Center, Cleveland, Ohio 
High-Speed Flight Station, Edwards, California 

*Quoted from the National Aeronautics and Space Act of 1958. 

( Positions are fi,//ed in accordance with Aeronautical Research Scientist Announcement 61B) 

NASA National Aeronautics and Space Administration 
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BILL RIGDON , E.E. '60 

LEFT - Supervoltage X-ray machine in vertical 
position for radiothrapy. It can be adjusted to 
any desired distance above the patient. Beam
shaping accesso ries are at lower end of machine. 

BELOW - 2,000,000 volt generator is adjusted 
for rotational therapy at the University's 
Medical Center. Patient is seated on a motor
driven rotating platform attached to machine. 

THE VAN de GRAFF 
GENERATOR AND CANCER 

D UE to the recent installation 
of a two-million volt Van de 

Graaf£ X-ray generator at the 
University Hospital, Columbia has 
become a major Missouri center 
for cancer therapy. This genera
tor is to be used for the super
voltage X-ray treatment of deep
seated cancer. 

This highly penetrating X-ray 
machine was a gift to the Univer
sity from the Donner Foundation 
of Philadelphia. 

JANUARY, 1959 

The X-ray machine's voltage 
generator, vacuum tube system, 
tungsten target, and other "work
ing" parts are housed in a cylin
drical steel pressure tank 36 
inches in diameter and 106 inches 
in overall length, and shaped 
slightly like an immense vacuum 
bottle. The tank is filled with 80 

per cent nitrogen and 20 per cent 
carbon dioxide, under 360 pounds 
pressure per square inch, to in
sulate the very high voltage with-

in the generator .. 
While the generator is a highly 

complex electronic device, its 
fundamental principle is that of 
bombarding atoms with electrons 
and generating Roentgen rays, · 
usually called X-rays. The prin
ciple of operation is that a con
tinuous charge from the power 
supply is sprayed onto a rapidly
moving plastic belt inside the 
pressure tank. The belt carries 

( Continued on page 23) 

21 



MECHANICAL, ELECTRICAL, CHEMICAL ENGINEERS-AND CHEMISTS: 

LEAN OVER AND CHECK HAGAN CHEMICALS & CONTROLS, INC. 
You've got a big decision to make, but a big com
pany isn't necessarily your best career bet. You can 
miss plenty, if you check only the big ones. 

Your big opportunity may be with the small, 
select group of graduates- just 20-that we plan to 
place at Hagan this year. 

Hagan isn't an industrial giant, yet 98 of the 100 
largest industrial :firms in America, and 40 of the 
50 largest utilities are among the thousands of cus
tomers that use our products and services. 

WHAT DOES HAGAN MAKE AND DO? 
Controls and Instrumentation. We design, man
ufacture and sell automatic control and instrumen
tation systems for use in power plants, steel mills, 
aeronautical testing facilities, and in many basic 
process control applications- including electronic 
instrumentation. 

Industrial Water Service. Our Hall Service Engi
neers help thousands of industrial plants prevent 
costly water troubles, by on-the-job consultation 
and service for every type of industrial water prob
lem- from procurement to disposal. 

Calgon and Hagan Chemicals. Calgon phosphate 
compounds, and Calgonite detergents- including 
popular household versions of each- are among the 
many chemicals we process and sell for water treat
ment in utility, industrial, municipal and household 
water systems. 

HOW WE TRAIN ENGINEERS AND CHEMISTS AT HAGAN 
Mechanical and electrical engineers, for our 
Mechanical Division, receive six months training, 
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including: laboratory work; classroom instruction; 
on-the-job training with a Field Engineer; and rota
tion in various departments. Then, assignment as a 
Field Service Engineer- where possible in a territory 
of your choice. 

Chemical engineers and chemists, for our Hall 
and Calgon Divisions, receive six months training, 
including: classroom· work; on-the-job training with 
a Field Engineer, and rotation in various depart
ments. Then assignment to a District Office-where 
possible in a territory of your choiee.-

What's ahead for you? Hagan is growing fast. 
Field Service Engineers and Chemists have excellent 
opportunities for positions in Sales Engineering, or 
administrative work. 

For specific details on type of work, travel, bene
fits, etc., mail the coupon now. Meanwhile, speak to 
your College Placement Officer about the opportu
nities for you at Hagan. Remember, you start as 
one of a select team of only 20 graduates. 

r-------------------------7 
HAGAN CHEMICALS & CONTROLS, INC. 

Hagan Build ing, Pittsburgh 30, Pennsylvania 

Attention Personnel Department 

Divisions: Calgon Company, Hall Laboratories 

Name ________________ _ 

Address, _______________ _ 

City __________ Zone _____ _ 

State ________________ _ 

L-------------------------J 
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FIRST-GRADE PRIMER 
(Continued from page 12) 

system) . Therefore, the rocket is 
moving in inertial space, before 
it is even launched, with the 
linear velocity of the earth with 
respect to inertial space. The 
earth rotates from west to east 
and the surface moves with great
est velocity at the equator and 
with zero velocity at the poles. 
The geographical location of Cape 
Canaveral takes advantage of this 
fact; it is located in a part of the 
U. S. which is closest to the 
equator and which, at the same 
time, affords a clear shot out over 
the Atlantic. A rough calculation 
shows that a rocket at Cape Can
averal is moving eastward at 927 
mph before it ever leaves the 
launching pad! Thus the earth 
can be used as a sling shot to help 
propel rockets into space. If a 
rocket is fired in the westward 
direction, its engine would have 
to work all the harder to over
come its initial eastward velocity. 

It's a Challenge 

We have now seen, with a brief 
glance, some of the basic realities 
of space flight. Though it may not 
be as romantic as science fiction 
comic-strips, real space travel 
offers great challenge and adven

~re. • 

for those 

who seek 

GENERATOR 
(Continued from page 21) 

the charge to the high-voltage 
terminal, a highly polished alumi
num dome. There an electrostatic 
charge of 2,000,000 volts is built 
up. The charge, which is auto
matically kept constant, passes 
into a hot cathode that discharges 
a stream of electrons down the 
X-ray tube, in which they are 
accelerated by electrodes and 
focused to hit a tungsten target at 
the "muzzle" or beam of the ma
chine. The electrons hit the tung
sten nuclei, generating X-rays 
that form the X-ray beam. 

Its Structure 

The entire instrument is sus
pended between the ends of two 
vertical, telescoping steel arms, or 
columns, attached to a pneuma
tically-operated ceiling mount. 
The mount, supported by I-beams 
in the ceiling, moves backward or 
forward, the generator moving 
with it. The generator can be 
raised or lowered on the telescop
ing arms. It also tilts under pneu
matic control between the arms, 
and the beam opening can be 
moved through an up and down 
arc of 110 degrees that has its 
highest point 10 degrees above 
the level of the axis on which the 
generator tilts. The machine does 
not swing from side to side. 

the exceptional 
This new selfwinding watch gives you 

accuracy . . . styling . . . dependability 

the first and only watch 

that's selfwinding on a ballbearing 

For those who seek the exceptional: here is 
a water-resistant, selfwinding watch 
that is rectangular in form, elegant in design 
and perfect in function. This new and 
hanclsomely styled timepiece features the 
famous Eterna ballbearing-mounted 
wincler. Watchmakers since 1856 in the 
finest Swiss tradition. UK gold -filled -$98 .50 f . T. I. 

JANUARY, 1959 

~amb's WJ ~w~ LRY 

A simple, small control panel 
suspended on a cord from the ma
chine-not unlike the remote con
trol apparatus for a radio - has 
five buttons that control all move
ments of the mount. 

Fighting Trim 

The generator weighs 
pounds; the mount weighs 

5,000 
3,000 

pounds. 

( Continued on page 25) 

The • BROWN 
DERBY 

We Deliver 
116 SOUTH 9TH 

Phone GI 3-5409 

HAYS 
HARDWARE CO. 

808 Broadway, Ph. GI 3-4710 

537 BDT-1323 

WA HR-RESISTANT 

I 
The w atch-word in accuracy and 

styling for over a century? 
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BE YOUR OWN BUCK ROGERS 

Development of a personal 
rocket belt for infantryman can be 
credited with bringing the times 
in step with Buck Rogers. 

The revolutionary belt, already 
successfully tested is literally cap
able of propelling a man through 
the air, over gullies, across 
streams, and other obstructions. 
The belt, project-named "Grass
hopper", uses a chemical propel
lant rocket thrust to enable the 
wearer to cover ground-level dis
tances at speeds up to 35 mph. 

REMOTE CONTROL COAL MINE 

Russia is planning a remote
control coal mine for the Donets 
basin. The Russians say that all 
coal-cutting machinery will be 
controlled from a single panel. No 
miners will work at the coal face. 
All operations will be done auto
matically by a single operator 
watching the machinery by tele
vision. Work on the mine will 
start this year. 
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Courtesy Chemical News 

BALLOON TO ERECT HOMES 

They are now putting up frame 
houses with rubber bags. These 
are "demountable homes," in 
which walls and roof unfold at the 
homesite to become four rooms 
and bath. Erecting them used to 
call for sixteen men and a crane. 
Now, an inflatable bag does the 
trick in three minutes. It is put 
under the roof section, and in
flated. The roof is then supported 
with props, the bag deflated, and 
down sinks the floor-right into 
place. 

ELECTRONS STERILIZE SUTURES 

Sterilization of medical instru
ments with electrons is now being 
done commercially. A device, 
called the linac, rated at seven 
million electron volts, sterilizes 
five-to-ten dozen catgut sutures a 
minute as they pass under the , 
beam in a shielded room. 

SUN-POWERED TRACTORS 

The sun soon may be used to 
power tractors, according to a 
Russian theory. Mirrors in solar 
generators will direct the heat of 
the sun's rays at thermal elements 
that will provide direct conversion 
of solar energy into electrical 
energy and proper farm machin
ery. 

AID FOR AIR TRAFFIC 

A new electronic development 
may help control air traffic around 
busy terminals. A console system 
has been designed around a tube 
that simultaneously displays radar 
or TV images with identifying 
letters, numbers, and symbols 
superimposed. The traffic con
troller will see a radar blip of a 
plane and beside it a series of 
numbers and letters denoting its 
identity, type, destination, and 
position. 
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GENERATOR 
(Continued from page 23) 

The value of X-rays in treating 
cancer lies in the fact that cancer 
cells are more easily killed by 
X-rays than are most normal or 
healthy cells. Therefore, it is pos
sible with some tumors to subject 
the cancerous cells to a dose of 
rays that will be deadly to them, 
but will permit the normal cells 
to recover. In some cases, how
ever, Dr. Lodwick, professor of 
radiology and chairman of this 
department at the University, said 
the cancer cannot be killed with
out harm to the healthy tissue. 
Any cancer can be killed by 
X-rays, he said, but treatment is 
limited by the danger to sur
rounding tissue. 

Precise Treatment 

Very precise treatment fields 
are attainable with the generator 
by means of beam-shaping acces
sories that enable the radiologist 
to get every field size and shape 
commonly used in present day 
therapy. The beam opening can 
be made square, round, rectangu
lar, or irregular, so that the beam 
can be blocked off from normal 
tissue, and focused just on cancer
ous tissue. The adaptability of the 
beam-shape to treatment needs is 
another important factor in per
mitting a maximum X-ray dosage 
to be given the cancer area with 
the machine, while the healthy 
tissue is spared. 

One Advantage 

One of the big advantages of the 
generator in treating deep-seated 
cancers is that it can be used for 
rotational therapy; that is, the 
patient can be placed on a rotating 
stand and kept turning slowly 
around while the beam is focused 
on the cancer. The patient is posi
tioned on the stand so that the 
cancer area is always in the center 
and in effect is stationary in rela
tion to the beaqi.., The surrounding 

(Continued on page 27) 
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INNER FIN* 
AIR CONDITIONING, REFRIGERATION, HEATING 

and HEAT TRANSFER PRODUCTS 

*Inner-fin tube hos on 
" R" factor (internal 
coefficient) of 5.05 . 
This spirally wound sur
face is on excellent tur
bulence promoter . It 
positively prevents 
channeling and hos the 
highest value of overall 
heat transfer coeffi 
cient o f all types of 
heat transfer coils. 

Inner fin is the patented Dunham-Bush 
development which has revolutionized the 
design of heat transfer equipment. It has 
introduced a basic new concept of heat 
transfer engineering, permitting units of 
smaller, lighter construction. 

Engineering developments such as inner-fin 

tubing are commonplace at Dunham-Bush 
. .. where progress in heating, air condi
tioning, refrigeration and specialized heat 
transfer products is an everyday occurrence. 

,··;>;.c·.::+fi::/}?1/ :j 
• AIR CONDITIONING 

ounHRm eusHI • HEATING 

• REFRIGERATION 

• HEAT HtAHSHR 

Dunham-Bush, Inc. 
WEST HARTFORD 10, • CONNECTICUT, • U. S. A. 

SALES OFFICES LOCATED IN PRINCIPAL CITIES 
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Shamrock's 
STAFF 
RANDY WRIGHT, E.E. '59 

GERALD ROTHMAN, I.E. '60 

Randy 

Randy 
Randy Wright, who was an 

Associate Editor of the SHAMROCK 
last year, is again filling a position 
on the SHAMROCK Staff in the 
capacity of staff page writer this 
year 

Randy was born in Chicago on 
May 29, 1937, and attended high 
school in La Belle, Missouri. 

Since his arrival at the Uni
versity of Missouri in the fall of 
1954, Randy has belonged to many 
organizations and honoraries. 
Among these are: Member of the 
Engineering Club, Phi Eta Sigma, 
Pi Mu Epsilon, Eta Kappa Nu, 
Tau Beta Pi, O.D.K., Distin
guished Military Student in Army 
R.O.T.C. , President of the Men's 
Residence Halls, and he was in 
Who's Who in American Colleges 
and Universities. 

After graduation and a visit in 
the service, Randy plans to work 
for Collins Radio Company in 
Cedar Rapids, Iowa. 

Randy is now a senior in E.E. 
and will graduate this semester. 

Dave 

Dave 
David Saferstein has been, and 

will be, taking care of the "Bul
. larny" for the SHAMROCK this 
year. Dave is a freshman E.E. 
and has jumped into this job in 

Bud 

his first few weeks of school here 
at the University. His comment 
on what he's had to do so far is, 
"It's not too hard, there's just a 
lot to do," and I'm sure many 
upperclass will agree with this but 
also feel that it's hard too. 

Dave hails from Kansas City, 
Mo., where he was born in 1940. 
At Southwest High School in 
Kansas City he was a member of 
the Engineer's Club and played 
trumpet and cornet in the band. 

( Continued on page 32) 

VENITE, ADOREMUS 
(Continued from page 15) 

to follow a fearfully intricate tra
jectory. There was plenty of extra 
energy; and the ship could be 
"flown" directly if necessary. I 
remember a great deal of specula
tion on Martian flora and fauna. 
Then suddenly the hyperdrive 
stopped. 

"WITHOUT POWER, we were 
lost-perhaps as literally so as one 
can be. From CRONUS' position 
when the drive went off, we 
would have fallen into the sun. 
And the desperately frustrating 
fact was, all instruments con
nected with the drive gave normal 
readings! According to them, full 
thrust or better was being faith
fully delivered-but still we fell , 
faster and faster. Soon we would 
reach such a velocity that nothing 
could change our course. 

"Our first officer, Mr. Tolliver, 
was something of an atheist. Dur
ing that nightmare day of uncon
trolled falling, I recall coming 
upon him and the ship's Chaplain 
in the chartroom. Chaplain was 
acting as librarian and page for 
Mr. Clanahan, the civillian phy
sicist who had largely developed 
hyperdrive, in his desperate 
search for our difficulty. Seeing 
the Chaplain hard at work, Mr. 
Tolliver said, 'Why, Chaplain, I 
thought you'd be praying! All our 
nerves were wearing understand
ably thin, but chaplain quietly 
replied, 'Mr. Tolliver, I am pray
ing. Prayer is an attitude of mind, 
and its power is of mind unto 
Mind.' 

"SHORTLY AFTER this, the 
Captain came on the interphone. 
Calmly, concisely, he reviewed 
our situation. Then he said, 'We, 
and mankind through us, have 
made an unforgettable attempt. 
Perhaps it is not to be successful, 
but it has been nobly and capably 
done. Thank you all.' 



"The rest is fairly well docu
mented. Drive did come back
.and I suppose we'll never know 
why, or why it stopped. Relief 
was a palpable thing throughout 
the vessel. 

"But !,felt vaguely disturbed. I 
-could see no real point to our 
'noble attempt'-and I could see 
·no reason to make my career a 
series of narrow escapes, to make 
Eileen a widow for most of our 
married life. As I came on watch, 
I had all but resolved to make 
this my last voyage. 

"THERE WAS a small port in 
the radio room, and I stopped 
there for a moment, profoundly 
moved as always by the sight of 
naked space, endlessly patterned 
against utter darkness. A space
man approached with a pair of 
'phones. 

"'Funniest thing, sir, seems to 
be a transmission from Earth, but 
it's months late-they're singing 
Christmas carols!' 

"'MORE LIKELY years late,' I 
.replied, and explained that due to 
the myriad electrical and mag
netic fields present in space, emis
sions from the earth sometimes 
traveled a closed and re-entrant 
curve, returning long after their 
origin, seeming to radiate from 
some point close at hand. Out of 
curiosity I lifted one 'phone to 
my ear. 

" 'Glory to God, in the Highest, 
Glory . .. .' There was a haunting 
quality about the fragile voices, 
cast so long ago into the void and 
now returned, that kept me listen
ing, still looking through the port. 

" 'OH COME, let us adore him; 
0 come, let us adore him. . . .' 
Suddenly, as if at the lifting of a 
veil, I saw for the first time the 
limitless order and beauty of the 
jewelled vault before me. Very 
dimly, I began to sense its mean
ing. And I knew why men had 
labored so unceasingly to stand 
where I stood. I knew why I had 
made this voyage and why I 
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would make others, as long as He 
gave me strength. 'Oh come, let 
us adore him-Christ the Lord.' " 

It had grown very late, and I 
went home. • 

GENERATOR 
(Contin1,1,ed from page 25) 

tissue, on the other hand, comes 
under the beam only at intervals, 
one time each turn, and receives 
a small fraction of the total dose. 

Among the advantages of super
voltage therapy over conventional 
therapy are: 

Other Advantages 

It permits treatment of cancers 
that otherwise could not be 
treated satisfactorily. 

There is a considerable decrease 
in radiation sickness, which can 
be a serious problem with less 

penetrating rays. 
A speedup in treatment time, 

both for individual dosages and 
the overall treatment in number 
of days. 

The possibility of obtaining 
higher dosage levels of X-rays in 
the cancerous area, since the rays 
are more penetrating and closely 
focused, with a minimum possi
bility of overdosage for adjacent 
healthy tissue. 

Minimum of Damage 

A minimum of damage to the 
skin by back-scattering of rays, 
because the sharp focus cuts down 
such scattering, and the character 
of the beam causes maximum ab
sorption of the rays below the 
skin. 

The Van de Graaf£ machine 
permits attempts at cure in pati
ents who otherwise could receive 
only palliative treatment. • 

It's Free! 
the Care for Clothes 

that Money 

can't Buy! 

at DORN-CLONEY 

Your wardrobe will look bright and right if you 
give it our exclusive STA*NU care. STA*NU is the 
dry cleaner's process that replaces the original 
finish of fabrics ... gives them new life and helps 
them resist soiling and wrinkling. AND, we charge 
not one cent extra for STA*NU. See how elegant 
your clothes will be with our STA*NU finishing. 

DORN-CLONEY 
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SHAMROCK 

AS THE NEW semester 
begins, 01' Frank wants to 

take this opportunity to wish all 
of his readers the very best in this 
new year and new semester. 

Now how about the new pre
registration procedure? In spite 
of the many objections to paying 
fees during pre-registration, the 
new system is definitely more 
efficient, particularly for engi
neers. Yes, we're going to miss 
the wonderful exercise we got 
while running back and forth 
from the Engineering building to 
the Naval armory three or four 
times in order to complete our 
enrollment. The first to go was 
the request for a permit to enroll, 
and now, the necessity of drawing 
course cards in four different 
places. What's next? Will the 
Army and Air Force ROTC de
partments move down to the 
Naval armory and dispense with 
another useless operation? It just 
won't be the same, no more trad
ing or selling courses cards and no 
more keeping cards drawn during 
pre-registration until regular reg
istration. . . . Ahh, for the good 
old days. As 01' Frank sees it, 
the result of filling out the direc
tory cards while registering could 
be the end of Read Hall. Can you 
imagine razing Read Hall . . . and 
moving the Dean of Students into 
the Student Union .. . and making 
a student parking lot where Read 
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Hall now stands . . . what a 
dreamer! 

Congratulations are in order for 
several members of the Engineer
ing College. Tom Swaney was 
elected co-captain of the football 
squad for the coming season. Dave 
Lee and Bob Rigdon, both mem
bers of the Shamrock staff, were 
chosen to represent the Univer
sity in the coming publication of 
Who's Who .in· American Colleges 
and Universities. 01' Frank was 
just wondering who said that 
engineers are not diversified. 

What?? You're on probation 
and can't find out what the proba
tion rules are! In order to help 
your present situation, we invite 
you to drop around to 233 Engi
neering, the Shamrock office, 
where we store an ample supply 
of aspirin, no-doz, etc. But per
haps the best medicine is the 
knowledge that steps are slowly 
being taken to accurately define 
the probation rules. By eaves
dropping, pilfering faculty news 
releases, and cornering the regis
trar we find that at one of the 
general faculty meetings in the 
near future, probably in January, 
new probation rules will be voted 
on. Did you know that as the 
rules now stand you can get ap
proximately seventy hours of D 
before being subject to dismissal? 
Or did you knovy- that an F is con-

sidered to be about one-tenth as 
good as a D? Yep, this is our 
University, good old Wazzou. The 
new simplified rules, if accepted, 
will enable anybody with a Ph.D. 
to understand them, we hope. It 
threatens to be terribly dull, no 
seniors given the exit, no mass 
expulsions. Horrible! 

Ahh, yes. Engineers week 
looms bright in the foreground. 
In just about six weeks Dan's 
"machine" rolls into action. Re
member, there will be soda pop 
for everyone! 

Some kind soul slipped a note 
under our door asking if we would 
check into the number of faculty 
members who have had courses in 
methods of teaching. This pre
sents an interesting thought, as we 
believe that good instructors are 
ingtrained, not born. Don't mis
understand us, we are not knock
ing any instructor, but we're just 
wondering if there is any corre
lation between effective teach
ing and training in teaching. 

In closing, 01' Frank would like 
to bring to public attention the 
evasive, but justified, tactics be
ing employed by one of the E.E. 
instructors. It was heard through 
the grapevine that this instructor, 
referred to as Cal by some stu
dents, made the statement, that in 
order to pass his course the at
tending of AIEE meetings was a 
necessary but not sufficient con
dition. Now, we don't know if this 
is true, but it was also learned 
that at the meeting following this 
statement a very high attendance 
was recorded. As a matter of 
fact, the guest speaker stated that 
the attendance at this chapter 
meeting was higher than that at 
most regional meetings. The justi
fication for this tyrannical sys
tem, and a good one, is that every 
engineer should join his profes
sional society . . . isn't coopera
tion wonderful! oTe 
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Lubrication of enclosed parts can now be 
inspected without disassembly. Standard 
Oil scientists have developed the instru
ment system shown here which measures 
the presence or absence of the required 
lubricant on concealed parts by checking 
the ability of the entire assembly to cut 
down radia tion passed through it. 

How to ~~see" without lool{.ing 
At a final inspection station how would you 
make sure that enclosed parts were properly 
lubricated? Until recently, if you really wanted 
to know, you had to remove the housing, dis
assemble the mechanism-a costly, time
consuming process-and take a look. 

But now Standard Oil research has solved 
the problem with a new instrument system 
that does away with disassembly. It passes 
radiation through the assembly and measures 
the amount that gets through. Inspectors can 
tell whether or not the proper level of lubricant 
is present without looking inside. 

This remarkable device is just one of hun
dreds of ways in which Standard has helped 
industry solve problems connected with lubri
cation. It was developed by a team of Standard 
Oil scientists and engineers who saw the need 
for a new approach to an old problem. 

Such creative thinking is the product of the 
atmosphere in which Standard Oil scientists 
work. They have the time, the equipment and 
the opportunity to contribute to the progress 
of their industry and their country. That is 
why so many young scientists have chosen to 
build satisfying careers with Standard Oil. 

STANDARD OIL COMPANY e 
910 SOUTH MICHIGAN AVENUE, CHICAGO 80, ILLINOIS 
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THE SIGN OF PROGRESS ..• 

THROUGH RESEARCH 
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BUI.I.ARNEY 

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 incomprehensible for
mulas calculated with micromatic 
precision from vague assumptions 
which are based on debatable fi
gures taken from inconclusive ex
periments carried out with instru
ments of problematical accuracy 
by persons of questionable ment
ality and doubtful reliability for 
the avowed purpose of annoying 
and confusing a hopelessly chim
erical group of esoteric fanatics 
referred to altogether too fre
quently as Technicians. 

Boy: "May I have a quarter to 
go to the circus?" 

Father: "I let you see the eclipse 
last week. Do you want your life 
to be one perpetual round of 
gaiety?" 

• 
Professor: "A fool can ask more 

questions than a wise man can 
answer." 

Student: "No wonder so many 
students fail your exams." 

• 
"What are you putting in your 

vest pocket, Dudley?" 
"That's a stick of dynamite. 

Every time Riley sees me he slaps 
me on the chest and breaks all my 
cigars. The next time he does it, 
he's going to blow his hand off." 
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Something to Think About 

Happiness can't buy money. 

A penny saved is time wasted. 

If your parents have never had 
any children, chances are you 
won't either. 

The trouble with lying around 
and doing nothing is that you can't 
stop and rest. 

The small boy of a wealthy con
tractor was asked what he would 
like for Christmas. 

"A baby sister," replied the 
boy. 

"But it is only two weeks until 
Christmas and that doesn't leave 
much time," answered his father. 

"I know," replied the boy, "but 
can't you put more men on the 
job?" 

• 
Jones was sitting down to 

breakfast one morning when he 
was astounded to see an an
nouncement of his death in the 
newspaper. 

He rushed to the phone at once 
to call up his boss. 

"Hello! he shouted. "Did you 
see the announcement of my 
death in the newspaper?" 

"Yes," said the boss, "where 
are you calling from?" 

• 
Sign on a display of tomatoes in 

a grocery store: Don't Squeeze 
Me Till I'm Yours. 

A fellow was pretty sick and 
the doctor ordered him to take a 
long vacation in Arizona. He went 
there and at the end of two 
months he died. 

They brought the corpse back 
home and his wife and her broth
ers were viewing the remains. 

She said: "Oh Joe, doesn't he 
look nice." 

And Joe replied: "He sure does. 
Those two months in Arizona 
certainly did him a lot of good." 

• 
Elderly lady: "Isn't it wonder-

ful how these service station peo
ple know where to set up their 
pumps to get gas!" 

Father to daughter: Your young 
man approached me and asked 
for your hand, and I consented. 

Daughter: But, father, I don't 
wish to leave mother. 

Father: Such feeling displayed 
by a child is admirable. Take your 
mother with you. 

• 
Mrs. Trent, seated in her living

room, heard the back door slam. 
Thinking it was her young son, 
she called: "I'm in here, darling. 
I've been waiting for you." 

There was no answer for a 
moment then a strange voice fal
tered: "I'm sorry, but I ain't your 
regular milkman." 

THE MISSOURI SHAMROCK 



PHOTOGRAPHY AT WORK-No. 25 in a Kodak Series 

Nuclear reactor vessel for 
Shippingport, Pa. power plant 
designed by Westinghouse 
Electric Co. under contract with 
the A.E.C. for operation by 
Duquesne Light Company. 

Where atollls turn into horsepower 

Photograph showing patterns of 
stress concentration . It was taken 
of a plastic model of a reactor 
vessel loaded to simulate the strains 
a real reactor vessel would undergo. 

Racliographs of the reactor vessel 
welds were made with a 15,000,000-
volt betatron. Every bit of the 
special steel, every weld had to be 
proved sound and flawless. 

Combustion Engineering designed and built this "couldn't
be-done" reactor vessel for America's first full-scale 
nuclear power station. And photography shared the job of 
testing m etals, revealing stresses and proving soundness. 

COUNTLESS unusual-even unique
problems faced Combustion 

Engineering in creating this nuclear 
reactor vessel. Nine feet in diameter 
with walls 8½ in. thick, it is 235 tons 
of st eel that had to be flawless, 
seamed with welds that had to be 
perfect. And the inner, ultrasmooth 
surface was machined to dimension 
with tolerances that vie with those 
in modern aircraft engines. 

As in all its construction, Combus
ti on Engineering made use of 
photography all along the way. Pho-

CAREERS WITH KODAK 

tography saved time in the drafting 
rooms. It revealed where st resses 
and strains would be concentrated. 
It checked the molecular structure 
of the steel, showed its chemical 
make-up. And with gamma rays it 
probed for flaws in the metal, imper
fections in the welds. 

Any business, large or small, can 
use photography in many ways to 
save time and money. It can go to 
work in every department- design, 
research , production , personn el, 
sales, and accounting. 

,1/ith photography and photographic processes becoming increasingly 
important in the business and industry of tomorrow, there are new 
and challenging opportunities at Kodak in research, engineer-
ing, electronics, design and production. 

If you are looking for such an interesting opportunity, write 
for information about careers with Kodak. Address: Business 
and Technical Personnel Dept., Eastman Kodak Company, 
Rochester 4, N. Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

EASTMAN KODAK COMPANY, Rochester 4, N. Y. 



One of a series 

General Electric interviews 

Dr. Richard Folsom, President of 

Rensselaer Polytechnic Institute, 

to explore 

Teaching-
A Career Opportunity 

. For the Engineer 
Leading educators, statesmen and in
dustrialists throughout the country are 
greatly concerned with the current 
shortage of high-caliber graduates who 
are seriously considering a ·career in the 
field of science or engineering educa
tion. Consequently, General Electric has 
taken this opportunity to explore, with 
one of America's eminent educators, the 
opportunities and rewa rds teaching of
fers the scientific or engineering student. 
Q. Is there in fact a current and con
tinuing need for educators in technical 
colleges and universities? 

A. Colleges and universities providing 
scientific and engineering educational 
opportunities are hard pressed at the 
present moment to obtain the services 
of a sufficient number of well-qualified 
teachers to adequately carry out their 
programs. Projected statistical studies 
show that this critical need could ex
t~nd over the next 15 or 20 ye~~s. 
Q . Why is this need not being met? 
A. There are probably three main rea
sons. These might be classed under con
ditions of financial return, prestige as
sociated with the position, and lack 
of knowledge and understanding on the 
part of the college student of the ad
vantages and rewards teaching as a 
career can afford. 
Q . What steps have been taken to make 
education a more attractive field to en
gi~eering students? 

one of the mo.st important assignments 
in our country today. 
Q. Asid·e from salary, what rewards can 
a career in education offer as opposed 
to .careers _in government or industry? 
A. The principal rewards might be free
dom to pursue your own ideas within 
the general framework of the school, in 
teaching, research and consulting activ
ities. As colleges and universities are 
normally organized, a man has three 
months in the summer time to engage 
in activities of his own choice. In addi
tion, the educator is in direct contact 
with students and he has the satisfac
tion of seeing these students develop 
under his direction ... to see them take 
important positions in local and na
tional affairs. 
Q . What preparation should an en
gineering student undertake for a teach
ing career? 

A. In college, the engineering student 
should obtain a basic understanding of 
science, engineering science, humanities 
and social sciences with some applica
tions in one or more professional .'en
gineering areas. He should have. fre
quent career discussions with . faculty 
members and his dean. During graduate 
work, a desirable activity, the student 
should have an opportunity to do some 

' teaching. 
Q. Must an engineering student obtain 
advanced degrees before he can teach? 
A. It is not absolutely necessary. On the 
other hand, without advanced degrees, 
advancement in tlie academic world 
would be extremely difficult. 

Q , How valuable do you feel industrial 
experience is to an engineering or . scien-
tific educator? \ · · - ✓ 
A. Industrial experience for ·a science 

educator is desirable; however, with a 
senior engineering educator, industrial 
experience is a "must". An ideal en
gineering educator should have had 
enough industrial experience so that he 
understands the problems and responsi
bilities in carrying a project from its 
formative stages to successful comple
tion, including not only the technical 
aspects, but the economic and personal 
relationships also. 
Q. What do you consider to be the op
timum method by which an educator can 
obtain industrial experience? 

A. There are many methods. After 
completion of graduate school, perhaps 
the most beneficial is a limited but in
tensive work period in industry. Con
sulting during an academic year or 
summer is a helpful activity and is 
desirable for older members of the 
staff. Younger educators usually need 
experience in "living with the job" 
rather than providing consultant's ad
vice to the responsible individual. 
Q. Based on your experience, what per
sonal characteristics are possessed by 
successful professors? 

A. Primarily, successful professors have 
an excellent and growing knowledge of 
their subjects, are interested in people, 
and transmit enthusiasm. They have an 
ability to explain and impart informa
tion with ease. They generate ideas and 
carry them out because they .ar~ de
voted to developing their fields of 
knowledge. They desire personal fr~e
dom and action. 

For further information on challengin'g 
ca_reer opportunities in the field of 
science and engineering education, write 
to : Mr. W . Leighton Collins, Secretary, 
American Society for Engineering Educa
tion, University of Illinois, Urbana, Ill. 

A. Steps are being taken in a ll areas. 
For example, we have seen a great deal 
in . the newspapers relating educators' 
sa laries to the importance of the job 
they are doing. Indications are that 
these efforts are beginning to bear fruit. 
Greater professional stature is being 
achieved as the general public under
stands 1:hat the youth of our nation is 
the most valuable natural resource that 
we possess ... and that those associated 
with the education of this yo~th have GENE°RAL. ELECTRIC 
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You still have time 
to enter 

Send for this Free Booklet Now ! 
8 Cash Awards to Professional Engineers 

7 Cash Awards to College Engineering Students 

No Geographic Restriction 

This competition involves the design of an overpass 
structure in steel to carry a two-lane highway at 
righ t angles over a four-lane interstate highway 
on level terrain in accordance with standards for 
today's modern highways. For complete informa
tion, just fil l in and mail the coupon and get started 
with your design without delay. D eadline for entries 
is May 31, 1959. 

USS is a registered trademark 

@ United States Steel 

r-- --- ------------------------

Competition Editor, Room 1831, 
American Bridge Division, 

525 William Penn Place, Pittsburgh 30, Pennsylvania 

Please send me a copy of your $44,000 Steel Highway Bridge 
Design Competition entry booklet. 

Name . . . ............... . . . .............. . ......... . ... . 

Professional or Design Engineer f • • • • • • • · 
(Check one) 

Engineering Student ...... . . 

Address ........... .. ....... . ..... . .......... . ........ . . 

City . . ... . ...... . .... . . . ........... State . . ............ . . 



Triptane, whose formula is shown above, represents 
one of the most important challenges in petroleum re
search. Although oil companies have been working 

with this valuable gasoline anti-knock component for 
15 years, no method for low-cost commercial produc
tion has yet been developed. 

We don't have all the answers ... yet! 

We already know quite a bit about triptane, 
whose formula is shown in the picture. It is a 
branched heptane. Scientists at Standard Oil's 
laboratories can tell you that its octane num
ber is 113. It is one of the best gasoline ingre
dients ever discovered. 

As far back as 15 years ago, triptane could 
be produced in tank truck quantities. But no 
one has yet developed a large volume commer
cial method of making this valuable material. 

Triptane represents but one of the creative 
research challenges that exist in the oil indus-

try. A commercial way to make cyclopentane, 
another anti-knock material, ranks high on the 
list of unsolved problems. The same is true of 
certain hydrogenated polymethyl naphtha
lenes; their high energy content and low pour
point make them ideal for jet fuel. 

At Standard Oil, young scientists and engi
neers have the opportunity to help solve im
portant problems such as these. Here they can 
use their skills and knowledge to build satis
fying, lifetime careers. 

STANDARD OIL COMPANY 
910 SOUTH MICHIGAN AVENUE, CHICAGO 80, ILLINOIS 

THE SIGN OF PROGRESS ... 

THROUGH RESEARCH 
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A RESUME IS A TWO-PARTY AFFAIR 

Throughout your engineering career, the name 
of the first employer appearing on your resume 
can be as significant as your education. But, in 
selecting that first employer, you should also 
consider his resume. 
ITT is the largest American-owned world-wide 
electronic and telecommunication enterprise. 
To give you an idea of the breadth of our 
activity ... there are 80 research and manu
facturing units and 14 operating companies in 
the ITT System playing a vital role in projects 
of great national significance in electronics 
and telecommunications research, development, 
production, service and operation. 
The scope and volume of work entrusted to us 
by industry and the government opens a broad 
range of highly diversified engineering and 

technical positions in all areas of our work ... 
from tiny diodes to complex digital computer 
systems and a massive network of global 
communications. 
In addition to the opportunities for work and 
association with distinguished engineers and 
scientists, our graduate education tuition re
fund program encourages engineers to continue 
their formal training ... and the facilities 
for graduate work near ITT locations are 
superior. 
This is an all too brief resume. It would be 
hard to associate yourself with a company that 
offers the engineer greater choice of assign
ment. Write us about your interests - or see 
our representatives when they visit your 
campus. 

INTERNATIONAL TEL~PHONE AND TELEGRAPH CORPORATION 

67 Broad Street, New York 4, N. Y. 

FEDERAL ELECTRIC CORPORATION • INTERNATIONAL ELECTRIC CORPORATION • ITT COMPONENTS 
DIVISION • ITT FEDERAL DIVISION • ITT INDUSTRIAL PRODUCTS DIVISION • ITT LABORATORIES • 
INTELEX SYSTEMS, INC, • INTERNATIONAL STANDARD ELECTRIC CORPORATION • ITT KELLOGG 
DIVISION • ROYAL ELECTRIC CORPORATION • AMERICAN CABLE ANO RADIO CORPORATION • 

LABORATORIES ANO MANUFACTURING PLANTS IN 20 FREE-WORLD COUNTRIES 
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GEODESIC DOME 

NUMBER 5 

Built with no internal supports, large 
enough to house a football field or cover 
a giant factory, t his architectural form 
opens vast new possibilities. 

ENGINE WEEK SCHEDULE 
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How an idea gets to be an article, told in 
text and pictures to explain w hat you get 
when you pick up your copy of S HAM

ROCK . 
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Francis Bacon ... on studies 

"To spend too much time in studies is sloth; to use 

them too much for ornament is affectation; to make 

judgment whoily by their rules is the humor of a 

scholar. They perfect nature, and are perfected by 

experience, for natural abilities are like natural 

plants, that need pruning by study; and studies 

themselves do give forth directions too much at 

large, except they be bounded in by experience. 

Crafty men contemn studies, simple men admire 

them, and wise men use them, for they teach not 

their own use; but that is a wisdom without them, 

and above them, won by observation." 

,-.,Essays 50. Of Studies, 1625. 

THE RAND CORPORATION, SANTA MONICA, CALIFORNIA 
A nonprofit organization e ngaged in research on problems re la ted lo na tiona l security a nd the public interes t 
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AiResearch engineered and produced 
this electro-hydraulic servo system
the most reliable and responsive 
steering control system for missiles 
yet produced. Extremely lightweight, 
it consists of three control valves and 
six actuators. 

This unique system represents but 
a part of the challenging, important 
work under way at AiResearch in 
missile, electronic, nuclear, aircraft 
and industrial fields. 

.... 

Specific opportunities exist in sys
tem electronics and servo control 
units; computers and flight instru
ments; missile auxiliary power units; 
gas turbine engines and turbine and 
air motors; cryogenic and nuclear 
systems; pneumatic valves; indus
trial turbochargers; air conditioning 
and pressurization; and heat trans
fer, including electronic cooling and 
nuclear applications. 

Intensified engineering is con-

ducted by small groups where indi
vidual effort and accomplishment are 
quickly recognized, providing oppor
tunity for rapid growth and advance
ment. An eight-month orientation 
program is offered prior to perma
nent assignment to help determine 
your placement from a variety of 
analytical or development projects. 

Advanced education is available 
through company financial assistance 
at outstanding nearby universities. 

• For full information write to Mr. G.D. Bradley 

THE GARRETT ... CORPORATION 

9851 S. SEPUL.VEDA BL.VD .• L.OS ANGEL.ES 45. CAL.IFORNIA 

DIVISIONS: A/RESEARCH MANUFACTURING, L.OS ANGEL.ES• A/RESEARCH MANUFACTURING. PHOENIX• AIRSUPPL.Y 

A/RESEARCH INDUSTRIAL.• REX• AERO ENGINEERING• AIR CRUISERS• A/RESEARCH AVIATION SERVICE 
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Does Engineering Interest You? 

This is a question that should be seriously studied by every person 
fighting his way up the long and gruelling trail toward an engineering 
degree. Basically there are two considerations involved in answering this 
question: security and a genuine liking for the work involved. Since it is a 
generally accepted fact that engineering provides stability and security, 
the cardinal point is-will engineering involve work in which you are 
sincerely interested? 

What is the best way of determining your interest and liking for engi
neering problems? Is it by going to school for four years, by reading litera
ture on this subject, or by talking to engineers now working in industry? 
No, although these are all worthy suggestions, the best method is to gain 
personal practical experience-by taking advantage of industry's summer 
work programs. 

Summer work in industry has many advantages which are worth 
enumerating. First, and foremost, it will give valuable help in determining 
whether your interests and aptitudes actually lie in the field of engineering. 
Also, it will give you the opportunity to learn by doing, which will facilitate 
the gain of valuable knowledge in your field. Another advantage is the 
motivation provided by seeing a "conglomeration of theory" result in con
crete advancements, thereby demonstrating the practical importance of 
your many theoretical courses. Also of value is the increased starting salary 
you will be offered by virtue of your experience. While these are just a 
few of the many reasons for working in industry during your summers, they 
are powerful enough to indicate that practical experience is not only ad
vantageous, but is also necessary. 

Now let us examine the employment opportunities at our University. 
Among the services offered by the Placement Office are information con
cerning companies, Engineers Job Directories, and interviews with the major 
industrial firms in the United States. Be smart and take advantage of these 
interviews; the times and places are listed on the bulletin board beside the 
Placement Office. 

The decision you make concerning your life's vocation will influence 
your economic status, your social standing, your opportunities for advance
ment, in fact, it will determine your entire future. It is merely exercising 
common sense to take advantage of the summer engineering programs, 
thereby providing a "salaried trial of your future." 

FRONTISPIECE 

In the small metal "box" between the poles of 
this large electromagnet, the atoms of a crystal 
are vibrated up to 20 million times a second. This 
atomic "shaking" reveals the complicated interior 
structure of crystalline materials which cannot be 
studied with equal detail by any other method. 
The technique, known as nuclear magnetic res
onance acoustic absorbtion, is one of science's 
newest tools. 

FEBRUARY, 1959 
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STRAIGHT TALK TO ENGINEERS 
from Donald W Douglas, Jr. 

President, Douglas Aircraft Company 

You may wonder what the future holds for the 
engineer who decides to build his career in the 
aircraft/missile industry. 

In terms of permanent demand, this industry 
probably requires a greater proportion of engi
neers to total personnel than any other. Here at 
Douglas we are now employing more engineers 
than we did during World War II. 

In regard to professional standing, the air
craft/missile industry deals always with the 

latest state of the art in every engineering and 
scientific specialty involved. Its engineers are in 
one of the best informed and highest prestige 
fields in their profession. 

Whatever your present activity, if you decide 
to move into aircraft, missile and space tech
nology, we would like to hear from you. 

Please write to Mr. C. C. LaVene, 
Douglas Aircraft Company, ·Box 600-Z, 

Santa Monica, California 
THE MISSOURI SHAMROCK 



Job facts from Du Pont 

YOUR INTERESTS, SPECIAL ABILITIES 
ARE IMPORTANT WHEN DU PONT 

MAKES YOUR FIRST JOB ASSIGNMENT 
BENEFIT PROGRAM 

MEANS ADDED INCOME 
by A. F. Hartford, Jr. 

DuPont personnel representative 

Don't forget the "extras" of an em
ployee benefit program when you com
pare the job offers and salaries of 
different companies. At Du Pont, these 
extras mean added income that doesn't 
always meet the eye. They include 
life insurance, group hospitalization 
and surgical coverage, accident and 
health insurance, pension plan and 
paid vacation. 

In addition, the Company sponsors 
a thrift plan. After two years of serv
ice, for every dollar you invest in 
U. S. Savings Bonds the Company sets 
aside 25 cents for the purchase of 
common stock in your name. Roughly, 
60,000 of our employees are now par
ticipating in this plan. 

If you have specific questions on 
DuPont benefits, just send them to 
me. I'll be happy to try to answer 
them. E. I. du Pont de Nemours & Co. 
(Inc.), Room 12421 Nemours Build
ing, Wilmington 98, Delaware. 
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PERSONALIZED TRAINING 
RELATES TO POLICY OF 

PROMOTION FROM WITHIN 

Where do your interests lie? What 
courses have you taken? What are 
your special abilities? Du Pont tries 
to match these factors with available 
openings to determine your first as
signment within the Company. 

Once the assignment is made, the 
Company helps you apply your knowl
edge to a problem right away. You 
learn by doing and by consulting with 
your supervisor and others working 
on various phases of the same project. 

Your performance on the job is 
evaluated periodically to assist you in 
knowing where you stand in the eyes 
of your management. And, as you 
might guess, DuPont's personalized 
training is closely related to its pro
motion policy. Practically all promo
tional opportunities are filled by ad
vancement from within the Company. 

It is especially important for the 
college student to know that manage
ment authority at Du Pont is decentral
ized through many departments into 
small groups-small enough so that 
the new man's capabilities can be 
recognized. This type of organiza
tion, plus the Company's steady 
growth, produces many opportunities. 

SEND FOR INFORMATION BOOKLET 
Booklets about the kinds of technical 
jobs at Du Pont are yours for the ask
ing. Subjects include: mechanical, civil, 
metallurgical, chemical, electrical, in
strumentation and industrial engineer
ing; technical sales, business adminis
tration, research and development. For 
a copy of one of these booklets write to 
Du Pont, 12421 Nemours Building, 
Wilmington 98, Delaware. 

MECHANICAL ENGINEERING 
MOVIE AVAILABLE 

FOR A.S.M.E. MEETINGS 
Just what does a mechanical engineer 
do at Du Pont? Whether your chosen 
field is research, development, design, 
production supervision or plant engi
neering, you'll find many of the 
answers to this question in the inform
ative film, Mechanical Engineering 
at DuPont. 

From start to finish, this film has 
been prepared with the young engi
neer in mind. Its express purpose is 
to show him where he fits into the pic
ture-what · ki-nil of assignments he 
will be called upon to handle in the 
chemical industry. 

This is a realistic on-the-job film, 
without frills and falderal. No pro
fessional actors appear in it. All pho
tography was done right in Du Pont 
plants and laboratories, and every
one you will see in it is a working 
DuPont engineer. 

If you would like to learn in con
siderable detail what mechanical engi
neers do in the chemical industry, 
arrange to see this DuPont film. 
Mechanical Engineering at DuPont 
is available at no cost for A.S.M.E. 
chapter meetings, fraternity house 
and dormitory showings. Write to 
Room 12421 Nemours Building, E. I. 
du Pont de Nemours & Co. (Inc.), 
Wilmington 98, Delaware. 

~ 
lllG u S ,.u o " 

BETTER THINGS FOR BETTER LIVING 

.. THROUGH CHEMISTRY 
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THE LARGEST CIRCULAR building in the world, at Baton 
Rouge, La ., has a diameter of 384 feet and rises 120 feet . 
The dome is made of 321 six-sided steel panels welded to-

- Cou rtesy Union Tank Ca r Co . 

gether and strengthened by a network of rods and pipes. 
It is the first major industrial application of the geodesic 
principle of design , requiring no internal support. 

Geodesic Dotne 
The 

10 

architectural form of the future that 
giant factory 

supports 
cover football field a 

with 
or 

internal no 
DAVE SAFERSTEIN, E.E. '62 

can 
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ANEW ERA in industrial 
building was ushered in 

October 15 with the official open
ing of the world's largest circu lar 
building-Union Tank Car Com
pany's new, all steel Geodesic 
Union Dome. The huge golden 
dome, rising from the earth just 
north of Baton Rouge, Louisiana, 
may be the forerunner of a new 
type of industrial building that 
will make the traditional factory 
building as obsolete as running 
boards. 

A geodesic dome is a partial 
sphere built of compression and 
tension members that all act in
ternally and require only peri
pheral supports. To be concrete, 
all structural forces are contained 
within the structure itself. 

Fuller's Theory 

R. Buckminster Fuller formu
lated the theory of energetic ge
ometry about 30 years ago. In 
h is theory, the tetrahedron is the 
basic geometric form and all 
other angular structu res can be 
made up of tetrahedra. To ex~ 
plain more fully, the tetrah edron 
is the basic truss, a triangle be
ing a tetrahedron with zero alti
tude. The geodesic dome, in ef
fect, is a combination of the vir
tues of a sphere and of a tetra
hedra. The virtue of a sphere is 
that it encloses the most space 
with the least surface making it 
the best container-the strongest 
container against internal pres
sure. The virtues of the tetra
hedron are that it encloses the 
least space with the most surface 
and is the stiffest form against 
external pressure. 

What He Did 

In order to design the sphere, 
Fuller compounded tetrahedra 
into an octahedron then into an 
icosahedron, which is the geo
metric form with the highest 
number of identical and symetri
cal surface truss facets of all 
polyhedra-having 20 faces, 12 
vertices, and 30 edges. 

In a sense he exploded the ico
sohedron onto the surface of an 

FEBRUARY, 1959 

enclosing sphere. This divided 
the surface of the sphere into a 
number of spherical triangles, or 
triangles with bowed legs. An
other way to picture this is to 
imagine an icosahedron made of 
r ubber, into which air is pumped 
until it swells into a sphere with 
its former edges now lines on the 
sphere's surface. Each one of 
these lines . is then actually a seg
ment of a great circle, i.e., a great 
circle arc. 

Three-way Grid 

Fuller next adjusted the geo
metric design of th e great circle 
arcs by removing some chords 
and by adding more members. 
The result was a three-way grid, 
all of whose vertices lie on the 
surface of a sphere. With this, 
he had a trussed structure which 
quite closely approaches the 
shape of a sphere-close enough 
for half of it to be called a dome. 
The dome derives its name from 
the arcs, which are called geo
desic. 

The patterns of the geodesic 

domes vary in complexity-the 
more complex the pattern, the 
stronger the domes. When the 
domes are large, it is necessary 
that they be complex because the 
struts between joints must be 
kept comparatively small in ac
tual measurement. With simpler 
design, their slenderness ratio 
would require that the struts be 
of heavier construction. 

Fuller's achievement is in the 
regular pattern he has created by 
using the great circle chords se
lectively and adding to them, un
til he has a complete skeleton sys
tem of the shape he wants. Ac
tually, th ere are many different 
patterns, in various complexities 
for various spans. 

The Dome Itself 

The dome is approximately a 
one quarter sphere, designed and 
constructed of steel as a three 
dimensional curved truss. The 
truss is approximately four feet 
deep, is designed as a unit cell 
system of octeh edra in which th e 

(Continued on page 31) 

THE DOME HOUSES The Union Tank Car Company's regional repair and maintenance 
facilities. It is large enough to enclose a ma jor league baseball diamond or a foot
ball field. It's as high as a ten story regular b'!ilding. 

- Courtesy Union Tank Car Co. 
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MICROWAVE RESEARCH 

The expanding role of electronic equipment in 
modern military operations has given high pri
ority to microwave research. No field today offers 
greater challenge to the scientist and engineer. 

In suppo_r'tJfcurrent electronic countermeas
ures programs and in anticipation of future 
systems requirements, Ramo-Wooldridge Divi
sion is eng-aged in microwave research to develop 
new techniques and to refine conventional com
ponents. 

Research is under way at Ramo-Wooldridge 
for new methods and new designs to reduce sub
stantially the over-all size, weight and complexity 
of electronic equipment for both airborne and 
ground-based uses. 

For example, the low-loss delay line in the 
photograph above was designed, developed and 
manufactured by Ramo-Wooldridge for use in 
airborne equipment. Packaged for use in the 
system for which it was designed, this miniature 

ceramic unit weighs less than two pounds. It re
places a component which weighed more than 
twenty pounds and occupied more than five 
times as much volume. 

Special opportunities exist for those with 
qualified experience in microwave research-in 
technique evaluation, component development, 
and design of such systems equipment-at 
Ramo-Wooldridge. 

Engineers and scientists are invited to explore 
openings at Ramo-Wooldridge in: 

Electronic Reconnaissance and 
Countermeasure Systems 

Infrared Systems 
Analog and Digital Computers 
Air Navigation and Traffic Control 
Antisubmarine Warfare 
Electronic Language Translation 
Information· Processing Systems 
Advanced Radio and Wireline Communications 
Missile Electronics Systems 

tt RAMO-WOOLDRIDGE 
P. O. BOX 9O534-AIRPORT STATION• LO S ANGELES 45. CALIFORNIA 

a division of Thompson Ramo Wooldridge Inc. 
THE MISSOURI SHAMROCK 



Allis-Chalmers offers training course 

In nucleonics, Andrew Selep, 
Brooklyn Polytechnic Institute, BME 
'53, is working on the problem of 
reoctor safeguards. 

Special engineering by Paul W. 
Clark, Iowa State College, EE '49, 
is of large job involving combined 
electrical equipment. 

Sales manager, Robert Horn, 
Marquette University, EE '51, heads 
sales of voltage regulators used 
on power lines. 

Electronics man, William E. Martin. 
Alabama Polytechnic Institute, BSEE 
'53, engineers applications of in 
duction heaters. 

plus wide choice of type and field~ of 

Design of generotors for steam 
turbines is directed by G . W. 
Stoats, Illinois Institute of Tech• 
nology, Ph. D. '56. 

Field sales of America's widest 
range of industrial equipment is 
career of Carl E. Hellerich, U. of 
Nebraska, ME '49. 

Promotion man, Robert I. Carlson, 
Worcester Polytechnic Institute, ME 
'50, directs promotion of switchgear, 
and substations. 

Application and sales of steam 
condensers for power plants are 
handled by William E. Ellingen, U. 
of Wisconsin, ChE '49. 

work on equipment for many industries 
THE outstanding training course started 

by Allis-Chalmers has proved a spring
board to many worthwhile careers. In fact, 
most of the A-C management team has 
stemmed from its ranks. 

Up to two years of theoretical and practi
cal training are offered. This experience leads 

to jobs in research, design, manufacturing, 
application and sales. 

Even though you may not know exactly 
what you wish to do, the Allis-Chalmers 
training course is designed to help you find 
the type of work and the field to which you 
are best suited. 

ALLIS-CHALMERS 
FEBRUARY, 1959 13 



LATE SUMMER HAD 
COME to Indiana. Ci

cidas ceaselessly droned 
through the long afternoons, 
and every breeze carried the 
heady, ripening scent of 
earth's promise fulfilled. 

Commander Lewellyn 
Davis Craig, United States 
Space Service, Ret., and I 
sat together in the chalkily 
white lawn chairs provided 
by our landlord. Faintly 
from the East came the bus
tle and rush of Indianapolis; 
to the South an aircraft was 
reving up for take off. 
There was a curious feeling 
that the rest of the world 
was going peacefully about 
its business, leaving only the 
two of us idle in our oasis of 
lush grass under the untended plum trees. 

QUITE A FIRM FRIENDSHIP had grown be
tween the Commander and I during the seven 
months of our acquaintance. What possible interest 
he found in a fledgling .technical writer is difficult 
to imagine, but for my part he was and is the most 
fascinating personality I have even known. 

We had been sitting in silence for some time. The 
western horizon had dimmed from golden brilliance 
to the softer shades of dusk as Craig's ever-present 
cigarette alternately glowed and dimmed, and the 
light blue smoke framed his weathered features. 
Memorial Satellite rose and moved with unhurried 
grace across the evening sky. 
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SWORD 
DAVE LEE' E.E., '59 

"Beautiful, isn't it?" I remarked. 

A CURIOUS SMILE flickered at the 
corners of Commander Craig's thin-lipped 
mouth. "Yes," he said simply, "it is." You 
don't remember much of the War, do you?" 

I had tG confess that I did not-I was still 
a child even when the tragic affair ended. 
My recollections were a jerky panorama of 
confused excitement among my elders and 
an overlying air of tension, with a sharp 
memory of the great relief when it was at 
last over. 

Craig sat back a little further in his chair, 
as, if seeking the hard, bracing cushions of 
his pilot's seat. "I suppose we all knew it 
would come, but there was still a terrible 
shock when it finally happened. 

"I WAS ASSIGNED to Intelligence when 
Ivan attacked. Of course, their primary ob
jectives were land masses and heartlands. 

Their spacecraft were considerably inferior to our 
own, and our only spaceport of strategic importance 
was the Uranium mining colony on Mars. 

"For quite some time it appeared that there would 
be no conflict at all in space. And for this we were 
very thankful. Space was a special thing-a holy 
place, to most of us. Its limitless corridors had never 
known corruption by the race of man. I think we 
were all quite determined that it should not, either, 
if there were any way of prevention. 

"There was no space traffic whatever during the 
war. A spacecraft is pathetically vulnerable when 
approaching or leaving a planet, and it seemed no 
one cared to take the risk. 
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"THE STRUGGLE WAS grimly balanced for 

months. Neither side could take and sustain any 

advantage. Then slowly, very slowly, the tide turned 

in our favor. We saw that with continued effort 

we would yet prevail. We worked no longer with 

the urgency of desperation, but with the renewed 

strength of assurance. 

"One night as I was on duty, a ragged, halting 

transmission came in from an agent we had long 

thought dead. That in itself was enough to attract 

attention, but as the awful content of his message 

unfolded, every man not on urgent mission gathered 

about the emergency receiver. 

"IV AN HAD DONE it. He had sent two space

crafts out under incredibly adverse conditions, to 

attack the United States colony on Mars. And there 

was no possible defense. With all their magnificent 

foresight, the planners of our colonies were too 

much men of good will to have included the weap

ons of war for their charges. To send a craft in pur

suit was by this time useless. And the sole United 

States Spacecraft on Mars was an ungainly old 

freighter, commanded by a young Lieutenant. In 

fact, she was his first command .... " 

As he spoke of the young officer, an unbelievable 

tenderness stole over Commander Craig's face . It 

was dark now, and the Memorial was just past the 

zenith. With a barely perceptible jerk, the Com

mander resumed his narrative. 

"IVAN'S PLAN WAS simplicity in essence. The 

first ship carried shock troops. After they had over

whelmed whatever resistance the colonists could 

muster, the second craft would bring in its cargo 

of long range rocketry. And there they'd be, mas

ters of an entire planet. With any luck at all on 

supply, they could have been there yet . .. and 
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there might have been a real 'war of the worlds.' 

"We radioed a warning to Mars. Then there was 

nothing to do but wait and pray. Thoughts of the 

beautiful purity of space desecrated and defiled had 

made us more than a little heartsick. Mankind had 

always fouled his nest on earth, to be sure. But we 

had hoped space would be different. And I think 

it would have been, if men who had known the 

beauty and truth of space had made the decisions. 

They did not, of course. It ~as a pack of glutted, 

mindless powermongers!" 

ONE WOULD NOT have thought Craig's con

trolled, even speech capable of the venom he gave 

to the last words. In oddly strained tones, he con

tinued. 

"After the first enemy craft landed, the Com

mander of that beknighted old freighter broke away 

from the fighting and somehow got her under way. 

He might have gone sooner-but they needed every 

man. Perhaps he thought the colonists could de

feat the first assault and somehow overwhelm the 

rocketeers when they landed. Too bad they could 

not. At any rate, he took her up. 

"We don't know how much of a crew he man

aged to raise, but we think only five. Lifting a 

freighter with only five men is an epic performance 

itself-but then, Darrel was always resourceful." 

"Darrel?" I asked. 
"The young lieutenant," Craig replied. "He was 

my son." 
"Oh," I said inanely, wishing there were more 

words. But none came. 

"THE SUCCESS of Ivan's scheme depended en

tirely on the second ship. Without her weapons the 
( Continued on page 29) 
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From left to right, back row: Les Sims, Jack Potts, Ted Ballis, Bill Sheriden 
Jack Cogan. Front row: John Nieberg, Kirk Rosenhan, Bill Covinton, Gary Webb. 

ST. PAT'S BOARD AND ENGINE WEEK SCHEDULE 
Engineering week this year 

takes from Monday, March 15 to 
Saturday, March 21. On this 
page, you see a schedule of this 
year's "Engine" week and a pie-

ture of the class representatives 
who, along with the executives 
of the Engineering Club, created 
the schedule of events which is 
listed below. 

SUNDAY, MARCH 15 
10:30 a.m.-Assembly in front of the Engineering Building 
11:00 a.m.-Burrall Class in Stephens College Auditorium 

MONDAY, MARCH 16 
10:00 p.m.-Serenade (Meet at Engineering Bldg.) 
11:00 p .m.-Midnight Show 

TUESDAY, MARCH 17 
8:00 p.m.-Reception for Queen Candidates (Engineering 

Students' Wives) 
WEDNESDAY, MARCH 18 

5:30 p.m.-Barbecue 
THURSDAY, MARCH 19 

9:00 p.m.-Assembly of Lab Exhibits, and final preparations 
for Gas Economy Run 

FRIDAY, MARCH 20 
All day Alumni Registration-Dean's Office 
8:00 a.m.-2:00 p.m.-Gas Economy Run 
9:00 a.m.-Judging of Beard-Growing Contest 
4:00 p.m.-St. Pat's Parade 
5:00 p.m.-Knighting Ceremony, Engineering Bldg. 
6: 00 p.m.-Alumni-Faculty Dinner for Achievement Award 

Recipients 
6:00 p .m.-10:00 p.m.-Laboratory Exhibits and Open House 

SATURDAY, March 21 
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All Day Alumni Registration-Dean's Office 
10:00 a.m.-Engineering Convocation, J esse Auditorium 

Student Honors and Engineering Achievement 
Medals 

12:00 noon-Alumni Luncheon 
1:00-4:00 p.m.-Laboratory Exhibits and Open House 
2:00-4:00 p .m.-Green Tea 
6: $$ p.m.-Student-Faculty-Alumni Banquet (Student Union) 
9:00 p .m.-St. Pat's Ball, Rothwell Gymnasium 

10:00 p.m.-Coronation of Queen of Love and Beauty 

from 
Deep space to 

Ocean floor 
Vought offers this range 

to the young engineer 

At Chance Vought the engineer's assign
ments range from the depths of the ocean to 
the farthest reaches of space ... from hard
ware operating aboard the Navy's nuclear
armed submarines to space research vehicles 
still on the boards. 

Here the engineer contributes to projects 
such as the record-smashing Crusader jet 
fighter series ... the Regulus missiles ... 
and advanced weapons, details of which are 
still classified. 

Under the guidance of the Vought engi
neer, such weapons take shape. He super
vises critical tests, and he introduces the 
weapons to the men with whom they 
will serve. 

Engineers with many specialties share these 
experiences. Today, for example, Vought is 
at work on important projects involving: 

SPACECRAFT AND ASTRONAUTICS 

ADVANCED PROPULSION METHODS 

ELECTRONICS DESIGN AND MANUFACTURE 

ANTISUBMARINE WARFARE 

Vought's excellent R&D facilities help the 
engineer through unexplored areas. And by 
teaming up with other specialists against 
mutual challenges, the Vought engineer 
learns new fields while advancing in his own. 

Would you like to know what men with 
your training are doing at Vought ... what 
you can expect of a Vought career? 

For full information, see our representative 
during his next campus visit. 

Or write directly to: 

C. A. Besio 
Supervisor, Engineering Personnel 

Dept. CM-13 
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Deep Water and Deep Space open up 
Exciting Careers at Chance Vought 
Outer space and ocean depths present a tremendous 
challenge to young engineers. Deep space and deep 
water are becoming new avenues of attack, and con
sequently broad studies are now going on at Chance 
Vought for safeguarding thes e approaches with 
advanced weapons systems. 

Toward space security, Vought's propulsion specialists 
are analyzing nuclear and ionic power. Astronautics 
design teams are studying crew quarters for spacemen 
and devices for escape from orbit ... drawing on the 
near-space cockpit and capsule experience of Vought's 
Crusader fighter developers. 

Earth's ocean basins, too, are potential theaters of war. 
Under the Office of Naval Research, Vought engineers 
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are seeking improved ways of detecting and identifying 
the submarine - a weapon they know well. Since 1953, 
U. S. Fleet subs have carried Regulus missiles and 
support equipment. 

Engineers of all academic specialties can find at 
Vought an unmatched career area ... as new capabil
ities are forged ... weapons for deep water and deep 
space defense. 

DALLAS, TEXAS 
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FLORIDA RESEARCH AND 

ISOLATION -Ten square miles comprise the site of 
Pratt & Whitney Aircraft's new Florida Research and 
Development Center. Experimental shops and offices 
covering some 17 acres are in the foreground, while the 
tests areas, barely visible in upper left, lie four miles in 
the background. 

LOCATION-The new Center is located at United, 
Florida, midway between West Palm Beach and Lake 
Okeechobee, in the upper Everglades area. It is almost 
surrounded by a wildlife sanctuary. Most employees live 
in the cities and towns along the east coast of Florida, 
driving to the Center on excellent new highways. 
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DEVELOPMENT CENTER ■ ■ ■ 
Another Unmatched Engineering Facility to 
Advance Propulsion Systems of the Future 
Future aircraft and missiles may require propulsion 
systems far different from those in wide use today 
- different in size, power output, appearance, and 
perhaps even in the basic method of utilizing energy. 

To probe the propulsion future ... and to build 
and test greatly advanced propulsion systems for 
coming generations of flight vehicles, Pratt & 
Whitney Aircraft is now operating its new Florida 
Research and Development Center. This facility 
supplements Pratt & Whitney's main research and 
development installations in Connecticut. 

The new Florida Center, financed and built by 
Pratt & Whitney Aircraft, is unique in America's 
air industry. Here a completely air-conditioned 
plant with 17 acres under roof is specially designed 
and equipped for the development of new power 

plants of virtually any type. Testing is handled in 
special isolated areas; the nearest is four miles 
from the plant and many miles from any inhabited 
area. The new Center can be greatly expanded on 
its IO-square-mile site. Continued isolation is in
sured by a vast wildlife sanctuary in which the 
Center is located. 

Of the many people employed at the Center to
day, about half are scientists, engineers and highly 
trained technicians. By late next year, the total 
number is expected to be almost doubled. 

The new Florida Research and Development 
Center is one more reason why Pratt & Whitney 
Aircraft is able to continue producing the world's 
best aircraft propulsion systems . . . in wbatever 
form they take. 

For further information regarding an engineering career at 
Pratt & Whitney Aircraft, contact your college placement officer. 

PRATT & WHITNEY AIRCRAFT 
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Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS - East Hartford 
FLORIDA RESEARCH AND DEVELOPMENT CENTER - United, Florida 
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W.E. DEFENSE PROJECTS ENGINEERS are often faced with challenging assign• 
ments such as systems testing for the SAGE continental air defense network. 

ENGINEERS explore defense frontiers 
at Western Electric 

If guided missiles, tropospheric radio de(ense com
munications and airborne r-adar sound like exciting 
fields to you, a career at Western Electric may be 
just what you're after. 

Defense projects like these are among our most 
important assignments .. . and engineers are right 
in the thick of it. There are the Nike and Terrier 
guided missile systems ... advanced air, sea and 
land radar ... anti-aircraft gun-control equipment 
. .. the SAGE continental air defense system . .. 
DEW Line and White Alice in the Arctic. These 
and other defense jobs offer wide-ranging oppor
tunities for all kinds of engineers. 

Western Electric engineers also discover plenty 
of made-to-order opportunity in our work as 
manufacturing and supply unit of the Bell System. 
Here they flourish in such new and growing fields 
as electronic switching, microwave radio relay, 
miniaturization. They engineer the installation of 
telephone central offices, plan the distribution of 
equipment and supplies .. . and enjoy, with their 
defense teammates, the rewards that spring from 
an engineering career with Western Electric. 

Western Electric technical fields include me
chanical, electrical, chemical, civil and industrial 
engineering, plus the physical sciences. For more 
detailed information pick up a copy of "Consider a 
Career at Western Electric" from your Placement 
Officer. Or write College Relations, Room 200D, 

Western Electric Company, 195 Broadway, New 
York 7, N. Y. And sign up for a Western Electric 
interview when the Bell System Interviewing Team 
visits your campus. 

TELEPHONES OF THE FUTURE- Making telephone products for the 
Bell System calls for first-rate technical know-how. Tomorrow's 
telephone system will demand even more imaginative engineering. 

w(!sf(!f/1 Electric 
MANUFACTURING AND SUPPLY@UNIT OF THE BELL SYSTEM 

Principal manufacturing locations at Chicago, Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; 
Burlington , Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, Mass.; Lincoln and Omaha, Neb.; Kansas City, Mo.1 Columbu s, Ohio ; Oklahoma City, Okla.; Teletype Corporation, Chicago, Ill. and Little Ro ck, Ark . Also Western Electric 
Distribution Centers in 32 cities and Installation headquarters In 16 citie s. General headquarters: 195 Broadway, New York 7, N. Y 
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Welcome back to Flunkin 
Frank's column for another issue. 
OI' Frank is developing ulcers 
over the coming St. Pat's festivi
ties. The board members are 
rapidly closing out the planning 
phase of the "Big Week," but are 
having difficulty getting co-opera
tion . . . or should we say permis
sion? For instance, the front office 
says that we will not have a 
column guard come Thursday 
night of Engine Week. Has past 
experience justified the extinc
tion of this old tradition? Perhaps. 
Another blow taken against an 
ever-growing sore spot is the 
shortening of the beard-growing 
contest by one week. 01' Frank 
just can't see the advantage of 
such a position. Now let's look at 
the latest move in the administra
tive cold-war. The barbecue, 
which has been an annual affair 
since before the coming of the 
Dean of Students, is being threat
ened. Why should any difficulty 
be experienced in securing ad
ministrative sanction for this 
mainstay of Engine Week? 01' 
Frank has this to say, "St. Pat's 
celebrations, since their organiza
tion here in 1903, have · spread to 
the corners of the United States, 
taking with them untold gain for 
the University of Missouri, includ
ing thousands of dollars worth of 
free advertising. The Missouri 
Engineers are very proud to have 
established such a fine tradition 
in which the benefits to the Engi
neers and to the University of 
Missouri unquestionably outweigh 
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any incurred inconveniences." 
The excellent St. Pat's week rec
ord makes it difficult to compre
hend the reason for unnecessary 
hindrances. If the forthcoming 
efforts are to be shackled, as they 
have been in the past, only a 
limited success can ever be real
ized. However, if the administra
tive "axe" were to swing for us, 
Engineers Week could easily 
equal and surpass all previous 
weeks. 

Old Wazzou has hit the top 
twenty. Yes, the University of 
Missouri now ranks seventeenth 
among all the colleges and univer: 
sities in the United States in the 
number of full-time resident stu
dents. 01' Frank thinks it's real 
wonderful that our exclusive little 
university now has 13,122 resident 
students enrolled, 10,196 at Co
lumbia and the other 2,926 at 
Rolla, however, there were· also 
a few disgusting little details that 
came along with this report. In 
spite of the over all increase in 
university enrollment, the col
leges of engineering reported a 
7.6% decrease while the agricul
tural schools reported a 1.9% in
crease. Gentlemen, are we going 
to take this shocking news sitting 
down or laying down, are we go
ing to atrophy and let the Aggies 
overtake us because of our lack 
of manpower or are we going to 
do our own part to bring the engi
neering profession out of this sad 
state? 

It now falls on the weary 
shoulders of 01' F.F. to burst a 
pretty baloon that has been float
ing around this campus for some 
years. Men, the years of luxury 
are over, the cold, cruel state of 
competition has finally caught up 
with us. It has been thought for 
some time that the combined 
female populations of M.U., Step
hens, and Christian outnumbered 
the members of the male sex on 
this campus, thereby automatic
ally making Columbia a quasi 
Shangri-La for men. However, the 
latest check shows that the men 
now outnumber the women by a 
small margin, so I suppose we'll 
have to start fighting for our 
women again. 

In closing, 01' Frank would like 
to hit a little more serious note 
by quoting excerpts from an arti
cle by Dr. B. D. Thomas, presi
dent of Battelle Memorial In
stitute. Dr. Thomas says, "That 
detachment from human affairs 
is a luxury that scientists can no 
longer afford. The technical man 
has been drawn into the stream of 
human events by the circum
stances of the last two decades in 
such a way that he has become 
the custodian of much of civiliza
tion. There are men on earth to
day who know all that is needed 
to be known to build a space ship 
to take us to the moon or the 
planets, and there are also men 
who know all that is needed to 
be known to make the earth un
inhabitable by human beings. 
These men must recognize their 
responsibility as a custodian of 
that legacy of knowledge that has 
been received from the past and 
must be passed on to the future . 
These men must remember that 
they are descendants of the past, 
and parents of the future . All 
scientists must realize their great 
responsibilities in guarding our 
civilization. They must take a 
larger part in holding standards 
high, not only in science and tech
nology, but in every facet of life." 
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••. a hand in things to come 

Unlocking the secrets of the universe 

Amazing textile fibers spun out of natural gas ... wonder 
drugs squeezed from coal ... shining stainless steel forged from drab, 
brownish earth. These man-made marvels were born in the minds and 

hands of research scientists. 

Never satisfied with things as they are, the research scien
tist takes apart the raw materials of nature to capture the basic "build
ing blocks" of the universe. Then he rearranges and combines the pieces 

into new and better things that help improve our lives. 

Research is a living thing to the people of Union Carbide
for it is the foundation upon which their work is built. They have cre
ated hundreds of useful products from such basic substances as oil, 
natural gas, ores, air, and water. And the wonders yet to come, the com
pletely new things of tomorrow, are being sought and found in Union 
Carbide's laboratories today. 
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Learn about the exciting work 
going on now in alloys , car
bons, chemicals, gases, plas
tics ,and nuclearenergy. Write 
for "Products and Processes" 
Booklet A, Union Carbide 
Corporation, 30 East 42nd St., 
NewYorkl7,N.Y.ln Canada, 
Union Carbide Canada 
Limited, Toronto. 

... a hand 
in things to come 
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How to get steel tough enough 
to land America's first jet airliner 

YOU see above the axles of the Boeing 707-
America's first jet airliner. They have to be tough. 

A cross-wind landing could put the whole landing im
pact of this 122-ton plane on one wheel-instead of 
eight. And these axles have to be light. Manufacturers 
of the 707's landing gear had built landing gears for 
dozens of other models using an analysis of seamless 
steel tubing specially developed by the Timken Com
pany. But to be strong enough for the much heavier 
707, the steel would have to be cleaner. Any impurities 
in the finished part would cause its rejection. Timken 
Company metallurgists said the steel could be made 
clean enough for the 707. And it was-met highest 
specifications, stood up to the terrific landing impacts. 

Timken steels have solved the toughest steel prob
lems. Problems that you may face in your future job in 
industry. Our metallurgists will be ready to help you. 
And if you're interested in a rewarding career with the 
leader in specialty steels ... with the world's largest 
maker of tapered roller bearings and removable rock 
bits ... send for free booklet, "Better-ness and your 

Career at the Timken Company". Write Mr. Russ 
Proffitt, The Timken Roller Bearing Company, Canton 
6, Ohio. 

Vacuum Fusion Laboratory in our new steel Research Center, 
where small samples of new steels are analyzed-steels to 
answer today's problems, tomorrow's needs. 

TIMKEN~~:STEEL 
SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
24 THE MISSOURI SHAMROCK 



The Presses Roll 
How Shamrock changes ideas to articles 

IT WOULD BE nearly impos
sible to count, or even to esti

mate, the number of magazines 
that have been read since the in
vention of the first printing press. 
And yet, only a very small minor
ity of all these readers have taken 
time to investigate the interesting 
processes used in printing their 
favorite type of reading material, 
the magazine. 

The MISSOURI SHAMROCK is 
printing this brief description of 
its own growth and development 
as a means of giving you, -.the 
reader, a literal description of the 

WAYNE KILPATRICK, E.E. '60 
with BILL RIGDON, E.li: . '60 

involved processes necessary to 
the printing of a magazine. 

The process used to print the 
MISSOURI SHAMROCK involves 
these machines: the linotype, 
proof press, cylinder press, folder, 
stitcher, and paper cutter. The 
steps in the process will be de
scribed along with a brief descrip
tion of each machine. 

The Linotype 
The forerunner of today's lino

type was developed in 1885 at 
Baltimore, Md., by Ottmar Mer
genthaler, an emigrant German 
watchmaker. The advantage of 

the linotype is that it allows type 
to be set easily and very rapidly, 
a good speed being 200 lines per 
hour for type of this size. The 
linotype also has the advantage 
of giving the printer newly mold
ed type for each job. After the 
printing is finished the type is 
melted and the metal reused. The 
main disadvantage of this machine 
is that it casts the type in a solid 
line which means that a correction 
or change in any one line neces
sitates the resetting of the whole 
line. However, this can generally 

(Continued on next page) 

AFTER BEING SET by the linotype, the slugs are placed in a 
galley and a proof is taken using a simple hand press. This 
proof is then checked carefully to catch any errors. If there 
are errors that line will be quickly reset . 

THE FIRST STEP for the printer is to set the copy he receives 
from the editor. For this one of man's most important inven
tions is used: the linotype. This machine sets the type me
chanically, rapidly and very efficiently. 
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TOP - After the dummy magazine is 
returned to the printers, the page is 
made up, locked in position, a page 
proof is taken, checked and corrected. 

CENTER - Once printed, the pages of 
the magazine must be folded. This 
machine handles great quantities of 
paper in an extremely short time. 

BOTTOM - The last step of the printing 
process: trimming edges of the maga
zine. They are now ready to be dis
tributed to you by the staff. 

THE PRESSES ROLL 
(Continued from page 25) 

be done faster than it could have 
been done formerly when hand 
setting was employed. 

After the Shamrock staff does 
the brain work, which includes: 
Getting an idea, gathering mater
ial, and writing the actual story, 
a type written copy of the story 
goes to the printer, Kelly Press, 
where it is given to the linotype 
operator. This operator, using the 

linotype, assembles a line of brass 
female matrices (type molds). 
The machine then takes these 
matrices and casts molten metal 
into them to form a line of type, 
called a slug. These slugs are then 
taken from the machine and 
placed in galleys, which are long 
metal trays. 

Galley Proofs 
After the galleys are all com

pleted, a galley proof is printed 
by using the proof press, which 
is merely a simple hand press. 
These galley proofs, as you may 
have noticed, are the first printed 
drafts of the magazine material. 
These proofs are checked for 
errors, corrected, and then sent to 
the Shamrock editor who re
checks them for errors. After 
correcting the galley proofs, the 
editor and his layout staff assem
ble the corrected articles, adver-

WITH EVERY DRYCLEANED GARMENT 

WHEN FINISHED 

WITH MIRACLE ••• 

_ - -~" 
-~ .· -- . ·-

--
,------
·'/ 
//~//; 

/ / // / / I \ 

----

Never before in the history of drycleaning has any process 

achieved such wardrobe wonders. You SEE and FEEL 

the difference at once. Clothes look new, feel new, wear like new. 

COSTS NOTHING EXTRA AT 

DORN-CLONEY 
107 S. Eighth Phone GI 3-3114 
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tisements, and pictures into a 
dummy magazine. This dummy 
-copy is returned to the printer 
who makes up final page proofs. 
These page proofs ar e checked 
for errors by the magazine staff, 
and then the presses roll. 

The Folder, Stitcher, Cutter 
After being printed, the sheets 

are run through the folder. The 
pages are then assembled in the 
proper order, stitched or stapled, 
and then the last step in the pro
duction of a magazine, the trim
ming of the edges. The magazine 
is now ready for distribution. 

- W. KILPATRICK 
PART OF A line of linotype matrices 
with a space band between. 

You have now taken a short 
trip along the path followed by a 
magazine on its way from an 
assortment of ideas to a finished 
product. The next time you read 
your favorite magazine, appreci
ate fully the time and effort and 
talent that went into its produc
tion. These are the components 
that make your magazine, these 
are the components that make the 
presses roll. • 

Westinghouse-proposeµ solar sail 
may permit 60,000 mph speeds in space .•• 
and it will need no fuel at all! 
Lunar reconnaissance-and manned lunar colonies- may become realities 
in the not-too-distant future. 

But the exploration of deep space is entirely another matter. Distances 
are tremendous- fuel requirements for chemical rockets are staggering
navigation must be almost unbelievably precise. 

As a partial answer to these problems, a Westinghouse scientist has 
proposed the use of a solar sail which will harness the light of the sun. This 
sail will require no fuel, it will be capable of fantastic speeds, and its design 
will permit in-flight navigational corrections. More important, this West
inghouse approach could be cheaper and simpler than any other system 
proposed for this same purpose. 

YOUCANBE!!!!_! ••• ,FIT~ Westinghouse 
WATCH " WESTINGHOUSE LUCILLE BALL· DESI ARNAZ SHOWS " CBS-TV MONDAYS 



THE FINALISTS for St. Pat's Queen of Love and Beauty are from left to right: Louise 
Mosby, a freshman who is majoring in art; Jerre Teter, a junior and a speech and 
dramatic education major; Ann Barton, a freshman who is a home economics major; 
Kaye Foreman, a junior majoring in physical education; and Penny Pierson, a junior 
who is majoring in education. All the candidates are lovely to look at, delightful to 
know, and one will be our next Queen. 

~ NOW READ THIS ~ 

We are proud to have been selected as your 
official Engineer's Week photographer for 1959. 
Be sure to see our special St. Pat's window dis
play. Plan now to have your picture made at 
the St. Pat's Ball. 

Signed 

Charles Mar Pictures Studio 
25 South 10th Street 

FINALISTS 
FOR QUEEN 
OF ENGINEERS 

THESE smiling beauties, se
lected from more than a hun

dred contestants, will compete for 
the title of St. Pat's Queen of Love 
and Beauty at the Engineer's Club 
meeting on March 3, when the 
club members vote for their fav
orite. The lucky girl will be 
crowned by St. Patrick in honor 
of his 1566th birthday at the En
gineer's ball on March 21 in Roth
well · Gymnasium. 

THE RESULTS of the final 
election are not revealed until the 
crowning, hence all the girls re
ceive the benefits of pre-crowning 
activities. Just a few of the slated 
activities are two television ap
pearances, numerous radio inter
views, a serenade, two banquets, 
and a meeting with President 
Ellis. 

FROM THE FELLOWS point 
of view, one of the more interest
ing aspects of the Queen contest 
is the Queen guard which takes 
place on Friday and Saturday of 
Engineer's Week. This much 
sought after duty involves pro
tecting each of the candidates 
from a possible kidnapping. This 
could be classified as hazardous 
duty, particularly in a year such 
as 1932, when the Queen was kid
napped. However, in more recent 
years, the hair-raising experiences 
have generally been confined to 
wild tours through Columbia's 
dress shops. "-

Official Florist for 

Engineer 1 s Ball. 

~ ALLEN'S FLOWERS ~ 
MISSOURI THEATER BUILDING 
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VENITE, ADOREMUS 
(Continued from page 15) 

invaders could not stop attack 
from the Earth. Without her 
there would be none of man's 
slaughter in space. 

"Darrel knew that thoroughly. 
He had no weapon but his ship 
- and he used her well. He 
rammed the enemy craft. The 
wreckage of both ships fell into 
the sun. 

"As it developed, the attack on 
Mars was the enemy's last gam
bit. An armistice was signed three 
weeks later, and we began to pick 
up the pieces." 

"And the Memorial Satellite 
was put up," I added, as that 
twinkling gem slipped from view. 

"YES," SAID Commander 
Craig. "As a memorial to all who 
died in the only conflict space has 
seen, and as a reminder and talis
man lest men should entertain 
madness again. Do you know the 
inscription within it? 

"It's a verse from P salms, is it 
not?" 

"Yes-
'He maketh wars to cease, un

to the end of the earth; 
He breaketh the bow, and 

cutteth the spear in sunder; 
He burneth the chariot in the 

fire.'" 
The Commander paused for a 

moment. 
"One only wish es His will 

could have been done by . . . 
burning no more than the char
iot." 

The symphony of the cicadas 
swelled to salute the rising har
vest moon. For a long time, 
neither of us spoke. of. 

TIGER laundry 

& Dry Cleaning Co. 

GI 3-4155 

1101 Broadway - Columbia 

Westinghouse Astronautics Institute 
now probing basic problems 
of interplanetary travel 
It was a wise man who first said, "A problem well defined is half solved." 

Space exploration is no exception to this rule. Many of the complex 
activities at Cape Canaveral and our other missile test sites are devoted to 
better defining the problems involved in space flight. 

Westinghouse, for its part, has established an Astronautics Institute to 
investigate such matters as space craft stabilization, orbital injection, space 
guidance and communications, the equipment needs of a manned lunar 
colony, etc. This Westinghouse group has already made significant con
tributions toward a better understanding of space problems. It has also 
developed a number of solutions. 

You CAN se !!!!!!···'F ,Ts Westinghouse 
WATC H "WESTIN G HOUSE LUCILL E BALL• DESI AR NAZ SHO W S " CBS-TV MONDAYS 



v..11:A1IAI AJf .. . TARGET: 100 MILES UP! On a day surprisingly soon 45,000 

A-,,,, &if,, 14. feet above Wendover, Utah, North American's rocket-powered 

X-15 research plane will be released from a modified B-52 to take man 100 miles into outer space. 

Throughout the flight trajectory, radio contact between the X-15, the mother ship, chase planes and the 

ground will be maintained by custom-designed units from a Collins CNI (communication, navigation, iden

tification) system, similar to the electronic packages Collins is providing for the new military jet aircraft. 

At Collins you receive professional recognition, un
limited opportunity, the most completely equipped 
research and development facilities, the opportunity 
to work on the most challenging developments in 
electronics. Your placement office will tell you when 
a representative will be on campus. Or write for 
illustrated brochure "Career with Collins." 

30 

L. R. Nuss 
Collins 
Radio Company 
Cedar Rapids, 
Iowa 

F . W. Salyer 
Collins 
Radio Company 
2700 W. Olive Ave. 
Burbank, 
California 

®c'9s® 

]. D. Mitchell 
Collins 
Radio Company 
1930 Hi-Line Drive 
Dallas, 
Texas 
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DOME 
(Continued from page 11) 

involuted 11 gage (1/ 8 inch) sheet 
steel surface material is employed 
both as the weathering surface 
and as the inner member tension 
.system of the truss. The outer 
hexagonal array is composed of 
4 inch steel pipe sections approx
imately 9 feet long positioned 
with 3/ 4 inch tension rods. The 
•compression pipe elements and 
the tension rods lie along the typi
•cal geodesic great circle grid lines. 
'The steel sheet fold lines repeat 
the geometry of the pipe and rod 
.system. The parts together with 
1 ½ inch rods, 2 inch sleeves, 1 ½ 
inch nuts, and washers comprise a 
total bill of materials of only sev
•en items. 

12 Shapes 

There are 12 slightly different 
shapes of hexagonal plates aver
aging about 30 feet across. The 
larger panels are big enough to 
-cover a small two-bedroom house. 

The structure was erected en
tirely without the use of scaffold
ing. Panels were lifted into place 
by cranes and welded. 

Due to the ease of construc
tion and the small variety of parts 
needed, the dome was built at a 
great savings. · It cost well under 
$10 per square foot or less than 
$1,000,000 for the 110,000 square 
feet of ground covered. 

In relation to its size, the 567-
ton dome has a thickness less than 
that of an eggshell; however, it 
has exceptional ability to with
stand high winds and, when half
way up, withstood 75 mile per 
hour hurricane winds. 

Weight Placement 

Because of its self-supporting 
features, it places no more weight 
on its foundation at any one point 
than does the wheel of an auto
mobile on the ground. This is 
another cost reducing factor since 

(Continued on page 34) 

Westinghouse develops new skin 
for space craft . .. so they won't burn up 
re-entering earth's atmosphere 
At 6,000 mph, air friction is a problem for space craft re-entering earth's 
atmosphere, because skin temperatures can exceed 2,500°F. Without ade
quate thermal protection, the incoming space vehicle will burn itself up 
like a meteor. 

Westinghouse has developed a new ablative material for use as the pro
tecting outer skin for space craft. It has already been service-proven in 
actual re-entry tests involving firings of ballistic missiles equipped with 
nose cones of this material. 

This new Westinghouse development should do much to help advance 
our nation's space exploration effort. 

YoucANBE~ ... ,F,Ts Westinghouse 
W AT C H · ·w l.S TI N G H O USE LUCILLE BALL·DESI ARNAZ SHOWS " CB S eTV MONDAYS 



Pi Tau Sigma President, Lyle Rhea presents outstanding pledge key to John 
Smith. Front row, left to right: Kiley, Monson, Brown, Pugh, and Phillips. Back row, 
left to right: Bieser, McGivie, Glandermeyer, Scorah, and Simmering. 

Pi Tau's Initiate 11 
The Mechanical Engineers 

made a night of it December 11 
when they initiated eleven men 
into Pi Tau Sigma, the Mechani
cal Engineering Honorary So
ciety. 

Donnell Aircraft Corp. 
The Pi Tau's then joined the 

ASME's for a short business meet
ing followed by a fashion show 
given by the Christian College 
Modeling Club. The fashion show 
was to have given students gift 
suggestions in the way of clothes 
for that certain someone. But as 
is to be expected with college 
men, the program provided more 
entertainment than information. 

Immediately following the initi
ation, a banquet was held in the 
Student Union, after which an 
excellent talk entitled, "After 
Graduation, What?" was present
ed by B. C. Boulton of the Mc-

SPRING 19S9 INTERVIEWING SCHEDULE 
Date 

FEBRUARY 
Company Interested in: 

26 & 27 Schio Pipe Line Co. _______________ EE, ME, CE 
27 The Marley Company ______________ ME, CH.E, IE, CE 

MARJI~ The Mueller Company _____________ ME 

2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 
4 

5 & 6 
5 
6 
9 
9 
9 

12 & 

32 

10 
10 
10 

10 
11 
11 
11 
11 

12 
12 
12 

13 
13 
13 
13 
23 
23 
24 
24 
31 

Illinois Power Company _______ ____ ME, EE 
California State Personnel Board ___ CE 
Bureau of Reclamation _____________ CE, EE, ME 
Butler Manufacturing Co. ---------~CE, CH.E , ME, IE 
Wilcox Electric Company, Inc. _____ ME, EE (ALSO SUMMER WORK) 
Chrysler Corporation _____________ EE, ME 
Kentucky Dept. of Highways _______ CE 
Universal Atlas Cement Company __ CE, ME, EE 
Northern Illinois Gas Co. __ _ ______ CH.E, CE, EE, ME, IE 
Sylvania Electric Products Inc. ____ EE, ME, IE , PHYSICS CHEMISTRY MATH 
Ashland Oil & Refining Co. _______ ME, CE, CH.E ' ' . 
Carter Carburetor __ ___________ ME 
Soil Conservation Service __________ CE, AG.E 
Johnson Service Company _________ ME 
Ge_neral Efectric ____________________ EE, ME, CH.E, PHYSICS, MATH. 
Frisco Railroad ____________________ CE 
U. S . Naval Ordnance Test Stations __ EE, ME, PHYSICS MATH. 
U . S . Naval Missile Test Center ____ EE, ME, PHYSics' 
U. S . Navy Electronics Lab. ________ EE, ME, PHYSICS, MATH 
Allis-Chalmers _______ _ _____________ ME, EE, IE . 
Zenith Radio Corporation __________ EE, IE, PHYSICS 
Wagner Electric Corporation ________ ME, EE 
U. S. Naval Air Development & 

Material Center ___ _____ EE, ME, PHYSICS, MATH. 
Lockheed Aircraft Corporation _____ CE, EE, ME, PHYSICS, MATH. 
Columbia-Southern Chem. Corp. ___ .CH.E, CHEMISTRY . 
International Resistance Co. _______ .ME, CH.E, EE 
Cities S_ervice Oil Company ________ ME, CE, CH.E, EE, IE 
State Highway Commission of 

Kansas __ __________________ CE 
Wabash Railroad _________ __________ .CE 
City of Milwaukee ______ _______ ____ .CE 
Army Ordnance Corps & Ballistic 

Missile Agency ___________ .EE, ME, PHYSICS, MATH. 
Dow Chemical Company ____________ CH.E , ME, EE, CHEMISTRY 
Continental Pipe Line Company __ __ CE, EE, IE, ME 
Citl of St. Louis ___ _____________ CE, ME, EE 
J. . Case Company ___ _ ________ ME, IE, AG.E. 
Olin Mathieson Chem. Corp. _______ .ME, IE, EE 
The Vendo Company ___ _ _ _______ __ME, IE, EE 
Granite City Steel Co. ______________ CE, ME, IE, EE 
Swift & Company __________________ .CH.E, EE, ME, PHYSICS, CHEM., IE, MATH 
Temco Aircraft Corporation _______ ME, CE, PHYSICS 

News 
3-DIMENSIONAL 

MICROSCOPE 
Cambridge scientists have de

signed a solid-image microscope 
with a large depth of field. The 
slide is mounted on a tuning fork 
that carries it up and down 
through the focal plane of the ob
jective 50 times each second. 
The image is then projected onto 
a screen which vibrates at the 
same rate and is in phase with the 
slide. 

A. M. STEREO 
RCA has recently announced 

plans for transmission and recep
tion of stereophonic sound on 
AM channels. The new tech
nique would not produce hi-fidel
ity sound as the plan is to use the 
two sidebands of the present car
rier wave to carry two separate 
channels needed for sterephonic 
sound. 

CHEESE FILTERS 
In a recent search for new uses 

for Wisconsin dairy products, the 
CheeSweet Co. of DePere has 
come up with a cigarette filter 
made of powdered cheese. Tests 
have shown that the filter re
moved up to 85 per cent of the 
tars in cigarette smoke. Thirty 
per cent more than other filters. 
This company is also presently 
producing a candy made largely 
out of Swiss Cheese. 

ROTATING PARACHUTE 
A new parachute known as the 

Vortexe Ring parachute, with 
four cloth blades that spin like 
a helicopter rotor, may soon re
place the present day model. The 
rate of descent of this new chute 
is about the same as conventional 
ones, but uses 60 per cent less 
cloth area, has almost no oscilla
tion or pendulum swinging effect, 
has less shock on opening, de
scends vertically with very little 
glide, and the standard 32-foot 
size weighs only 8 pounds. 
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Stuff 
AUTOMATION 

"Automation" is not new. The 
first completely automatic process 
for manufacturing tires was de
veloped by a scientific apparatus 
maker in 1924. 

ATOM REACTORS 

The Atomic Energy commis
sion is negotiating a contract 
with Westinghouse and Pennsyl
vania Power and Light for re
search and development of homo
geneous type reactors. The re
actor vessel is shown in the cen
ter of the accompanying photo
graph. Connected to it are the 
four primary loops which carry 
a slurry of thorium and uranium 
oxide fuel suspended in heavy 
water-the moderator and the 
constant. The slurry flows from 
the reactor to steam generators, 
producing steam to power tur
bines and generate electricity. 

E-MACHINE 

General Mills has developed an 
electrostatic mach ine which can 
take a mixture of salt and pep
per and quick ly separate it into 
two quantities of pure materials. 
Actually of cou rse, it is designed 
for more serious business. The 
machine takes advantage of dif
ferences in electrical properties 
of the particles in the mixture. In 
operation the particles are fed 
along a conducting deck above 
which is located channels of h igh 
d .c. potential. E lectrostatic 
charges are accepted by the par
ticles according to their electrical 
characteristics and when enough 
change of opposite polarity is built 
up they bound upward into the 
other channels. The machine will 
separate milling stocks, recover 
pure minerals from beach sands, 
and separate healthy from un
healthy seeds. "' 

Westinghouse designs power plant 
for the moon to provide electricity 
for man's first space colony 
Lunar explorations are no longer the mere dream of a few. Dedicated men 
all over the world are now actively at work on lunar projects. The first 
reconnaissance space craft have been launched. 

Westinghouse, as part of its effort in the area of space technology, has 
already designed and demonstrated a practical power plant for use by 
man's first space colony on the moon. T his Westinghouse plant will be very 
lightweight and compact to facilitate its transport, and it will produce a 
substantial quantity of electricity from the rays of the sun. 

YoucANBEfil!!! ... ,F,Ts Westinghouse 
WATCH "'WESTINGHOUSE LUCILLE BALL-DESI ARNAZ SHOWS " CBS•TV MONDAYS 



DOME 
(Continued from page 31) 

huge, expensive foundation need 
not be built. 

Inside the dome is found a well 
lit, efficient, up to date repair 
plant. The floor plan can best be 
compared to a giant wheel. The 
hub of the wheel is a separate 80 
foot high geodesic structure con
taining the materials storage area, 
administrative offices, and control 
tower at the top. A 50 foot clear 
area around the hub provides 
room for a Whiting Transfer Ta
ble which transfers cars between 
the 34 railroad tracks which radi
ate from the hub like spokes. The 
wheel is set off-center 25 feet 
leaving a larger crescent-shaped 
free area at the perimeter for 
special facilities including wood
working and machine shops , 
washrooms, and boiler room. 

The work area is lighted by a 
huge "wheel of light" 332 feet in 

diameter consisting of a circle of 
106 color corrected mercury va
por lamps. They are said to be 
the most p owerful reflector lamps 
in existence although they burn 
only 1000 watts. The wheel is 
suspended 34 feet above the work 
area and follows the radial pat
tern of the tracks. It provides 
50-foot candles of illumination for 
all work areas, or compared to 
30-foot candles in conventional 
factory building. 

The Nerve Center 

The control tower, or nerve 
center of the operation, is in touch 
with all repair stations through 
33 telephones and a closed cir
cuit television connection to the 
inspection area. 

The wheel arrangement makes 
a very efficient operation. All 
stations are near the central stor
age area, and stationary, more 
efficient equipment can be used 
in repairs where, before, portable 

START TODAY TO 
PLAN TOMORROW 
By knowing about some of the projects underway at the 
Babcock & Wilcox Company, an engineer may see his 
personal avenues of growth and advancement. For today 
B&W stands poised at a new era of expansion and 
development. 

equipment had to be moved along 
longer straight line repair tracks. 

The future of the geodesic 
domes is as large as the imagina
tion. They feature flexibility of 
work space; ease of heating, cool
ing, lighting and ventilation; re
duced risk of obsolescence, low 
cost construction, adaptability to 
any type of soil; and visual con
trol of all work areas from one 
central point. Also, many types 
of materials can be used for a 
dome including steel and alumi
num. In the future plastic may 
be used, or collapsible fabric or 
glass supported by a pipe and rod 
outer structure. 

Future Uses 

Among the future possible uses 
of the domes are enclosing entire 
shopping centers, auditoriums, of
fice buildings, sports arenas, and 
athletic fields. The huge Union 
Dome itself is large enough to 
house a football or baseball field 

easily. • 

Here's an indication of what's going on at B&W, with 
the consequent opportunities that are opening up for 
engineers. The Boiler Division is building the world's 
largest steam generator. The Tubular Products Division 
recently introduced extruded seamless titanium tubing, 
one result of its metallurgical research. The Refractories 
Division developed the first refractory concrete that will 
withstand temperatures up to 3200 F. The Atomic Energy 
Division is under contract by the AEC to design and 
build the propulsion unit of the world's first nuclear
powered cargo vessel. 

B&W engineers discuss developments 
in the Universal Pressure Boiler. 

These are but a few of the projects - not in the plan
ning stage, but in the actual design and manufacturing 
phases - upon which B&W engineers are now engaged. 
The continuing, integrated growth of the company offers 
engineers an assured future of leadership. 

How is the company doing right now? Let's look at one 
line from the Annual Stockholders' Report. 

1954 

CONSOLIDATED STATEMENT OF INCOME 
(Statistics Section) 

(in thousands of dollars) 

1955 1956-UNFILLED ORDERS 

$129,464 $213,456 $427.288 
(backlog) 

34 

Ask your placement officer for a copy of "Opportunities 
with Babcock & Wilcox" when you arrange your inter
view with B&W representatives on your campus. Or 
write, The Babcock & Wilcox Company, Student Train
ing Department, 161 East 42nd Street, New York 17, N. Y. 

N-220' 

BABCOe,c 
•w11.cox 

THE MISSOURI SHAMROCK 



AD INDEX 

Local 

Allen's Flowers ____________________ 28 

Charles Mar Pictures Studio ____ 28 

Dorn Cloney ________________________ 26 

H. R. Mueller Florist ______________ 36 

Tiger Laundry _____________________ ___ 29 

National 

Allis Chalmers ______________________ 13 

Babcock & Wilcox ________________ 34 

Chance-Vought ___________________ _ 17 

Collins ---------------------------------- 30 

Dickey Clay Mfg. Co. __________ 3 

Douglas Aircraft Co. ____________ 8 

Dupont ---------------------------------- 9 

Garrett Corp. ________________________ 5 

General Electric __________ back cover 

International Telephone and 
Telegraph Corp. ______ __ ________ 2 

Eastman-Kodak 
Co. ______ __ ___ __ _inside back cover 

Pratt & Whitney 
Aircraft _______ __ _______ 18 and 19 

Ramo-Wooldridge ____ _____ _______ 12 

Rand Corp. __________________________ 4 

Standard Oil Co. __________________ 1 

Timken Steel _________________ _______ 24 

Union Carbide _____________ __ _______ 23 

U.S. Steel 
Corp. _______ _inside front cover 

Western Electric ____________________ 21 
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Westinghouse is the best place 
for talented engineers 
The preceding four advertisements have only touched upon Westing

house activities related to space. Some of the other projects in this area 

include the investigation of electronic and mechanical phenomena in 

high vacuums, work with special metals, and the development of various 

devices for satellite reconnaissance purposes. There are also a number of 

highly-classified projects. 
The wide variety of engineering and scientific work at Westinghouse 

demands the services of really talented engineers. This diversity of oppor

tunity is one of the biggest reasons why so many outstanding engineers 

have chosen Westinghouse over the years, and the variety of work being 

done today is greater than it has ever been before. Guided missile con

trols, atomic power, automation, radar, semi-conductors, and large 

power equipment are only a few of the other fascinating career fields to 

be found at Westinghouse. 
Why not find out now about the opportunities for you at Westing

house? Write to Mr. L. H. Noggle, Westinghouse Educational Depart

ment, Ardmore and Brinton Roads, Pittsburgh 21, Pa. 

YOUCANBE!!!!!···•FITs Westinghouse 
WATCH " W ESTING HOU SE LUCILLE BALL· DESI ARNAZ SHOWS " c e s .. Tv MONDAYS 



BULL
ARNEY 
Doctor : "I've examined you 

thoroughly, but I can't seem to 
find the cause of your trouble. 
However, it's probably due to 
drinking." 

Patient: "Oh, that's okay, Doc. 
I'll come back sometime when 
you're sober." 

"I wouldn't worry about Nath
an, Mrs. Hale. He's probably 
hanging around the East some
where." 

"Must be getting close to town 
-we're hitting more people." 

NO JOKE - PATRONIZE 
OUR ADVERTISERS 

"Did you get the number of the 
woman who hit you?" 

"No, but I'd recognize that 
laugh anywhere." 

"Mommy, mommy, Sheldon is 
sticking his head out of the win
dow!" 

"So, what's wrong with that, 
dear?" 

"But, Mommy, it's on the end 
of a stick!" 

Conversation between a sad
ist and a masochist: 

36 

Masochist: Hit me! Hit me! 
Sadist: No. 8014 

CORSAGES for Military Ball 
Saturday, February 28 

See Us for Special Cash Discounts 

25 ON THE STROLLWAY 
Phone GI 2-3151 

• Flexible 
• Permanent 
• Watertight 
• Easy 

to install 

Perfect joints in a wet trench 
with the new Dickey Coupling 
With the new Dickey PVC* Coupling, you can 
make completely watertight joints-even under 
a foot of trench water. Pipe installation is faster 
and simpler. No mixing compounds are required 
-just a firm push of the spigot into the bell joins 
the two pipe sections and the joint remains flex
ible. Fused to the pipe at the factory, it comes to 
you ready to use. This new Dickey Coupling
a result of years of research by the Dickey Co.
is different from any other method of jointing 
pipe. When you specify the new Dickey Cou
pling on Dickey Salt-Glazed Vitrified Clay Sewer 
Pipe, you. know your sewers will be watertight, 
acid-proof and root resistant. 
*Polyvinyl chloride 

Send today for lree 
lact-lilled Bulletin 718 

Providing improved sanitation for better living 

ICKEV ::~~t;l::zed 
clay pipe 

VV. S. D:ICKEY CLAY MFG. CO. 
Birmingham, Ala, Chattanooga, Tenn, Kansas City, Mo. Meridian, Miss, 

St. Louis, Mo. San Antonio, Tex. Texarkana, Tex.-lrk. 

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

THE MISSOURI SHAMROCK 



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

Photography teams with electronics and adds 

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

photos of aeronautical maps. 

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

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

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

So again we see photography at work helping 
to improve operations-doing it for commercial 
aviation just as it does for manufacturing and 
distribution. 

Photography works in many ways for all kinds 
of business, large and small. It is saving time, 
saving money, bettering methods. 

. . . . . . . . . . . . . . . . . . . . . . . . 
CAREERS WITH KODAK 

With photography and photographic processes becoming 
increasingly important in the business and industry of 
tomorrow, there are new and challenging opportunities at 
Kodak in research, engineering, electronics, design and 
production. 

If you are looking for such an interesting opportunity, 
write for information about careers with Kodak. Address : 
Business and Technical Personnel Dept ., Eastman Kodak 
Company, Rochester 4, N. Y. 

Eastman Kodak Company, Rochester 4, N. Y. 



One of a series 

General Electric interviews 

Dr. Richard Folsom, President of 

Rensselaer Polytechnic Institute, 

to explore . 

Teaching-

A Career Opportunity 

For the Engineer 
Leading educators, statesmen and in
dustrialists throughout the country are 
greatly concerned with the current 
shortage of high-caliber graduates who 
are seriously considering a career in the 
field of science or engineering educa
tion. Consequently, General Electric has 
taken this opportunity to explore, with 
one of America's eminent educators, the 
opportunities and rewards teaching of
fers the scientific or engineering student. 
Q . Is there in fact a current and con
tinuing need for educators in technical 
colleges and universities? 

A. Colleges and universities providing 
scientific and engineering educational 
opportunities are hard pressed at the 
present moment to obtain the services 
of a sufficient number of well-qualified 
teachers to adequately carry out their 
programs. Projected statistical studies 
show that this critical need could ex
tend over the next 15 or 20 years. 
Q. Why is this need not being met? 

A. There are probably three main rea
sons. These might be classed under con
ditions of financial return, prestige as
sociated with the position, and lack 
of knowledge and understanding on the 
part of the college student of the ad
vantages and rewards teaching as a 
career can afford. 
Q. What steps have been taken to make 
education a more attractive field to en
gineering students? 

one of the most important assignments 
in our country today. 
Q. Aside from salary, what rewards can 
a career in education offer as opposed 
to careers in government or industry? 

A. The principal rewards might be free
dom to pursue your own ideas within 
the general framework of the school, in 
teaching, research and consulting activ
ities. As colleges and universities are 
normally organized, a man has three 
months in the summer time to engage 
in activities of his own choice. In addi
tion, the educator is in direct contact 
with students and he has the satisfac
tion of seeing these students develop 
under his direction .. . to see them take 
important positions in local and na
tional affairs. 

Q. What preparation should an en
gineering student undertake for a teach
ing career? 

A. In college, the engineering student 
should obtain a basic understanding of 
science, engineering science, humanities 
and social sciences with some applica
tions in one or more professional en
gineering areas. He should have fre
quent career discussions with faculty 
members and his dean. During graduate 
work, a desirable activity, the student 
should have an opportunity to do some 
teaching. 

Q. Must an engineering student obtain 
advanced degrees before he can teach? 

A. It is not absolutely necessary. On the 
other hand, without advanced degrees, 
advancement in the academic world 
would be extremely difficult. 

Q. How valuable do you feel industrial 
experience is to an engineering or scien
tific educator? 

educator is desirable; however, with a 
senior engineering educator, industrial 
experience is a "must". An ideal en
gineering educator should have had 
enough industrial experience so that he 
understands the problems and responsi
bilities in carrying a project from its 
formative stages to successful comple
tion, including not only the technica l 
aspects, but the economic and persona l 
relationships also. 

Q. What do you consider to be the op
timum method by which an educator can 
obtain industrial experience? 

A. There are many methods. After 
completion of graduate school, perhaps 
the most beneficial is a limited but in
tensive work period in industry. Con
sulting during an academic year or 
summer is a helpful activity and is 
desirable for older members of · the 
staff. Younger educators usually need 
experience in "living with the job" 
rather than providing consultant's ad
vice to the responsible individual. 

0. Based on your experience, what per
sonal characteristics are possessed by 
successful professors? 

A. Primarily, successful professors have 
an excellent and growing knowledge of 
their subjects, are interested in people, 
and transmit enthusiasm. They have an 
ability to explain and impart informa
tion with ease. They generate ideas and 
carry them out because they are de
voted to developing their fields of 
knowledge. They desire personal free
dom and action. 

A. Steps are being taken in all areas. 
For example, we have seen a great deal 
in the newspapers relating educators' 
salaries to the importance of the job 
they are doing. Indications are that 
these efforts are beginning to bear fruit. 
Greater professional stature is being 
achieved as the general public under
stands that the youth of our nation is 
the most valuable natural resource that 
we possess ... and that those associated 
with the education of this youth have 

A. Industrial 

For further information on challenging 
career opportunities in the field of 
science and engineering education, write 
to: Mr. W. Leighton Collins, Secretary, 
American Society for Engineering Educa

experience for a science tion, University of Illinois, Urbana, Ill. 

GENERAL. ELECTRIC =rn 





You still have time 
to enter 

Send for this Free Booklet Now ! 
8 Cash Awards to Professional Engineers 

7 Cash Awards to College Engineering Students 

No Geographic Restriction 

This competition involves the design of an overpass 
structure in steel to carry a two-lane highway at 
right angles over a four-lane interstate highway 
on level terrain in accordance with standards for 
today's modern highways. For complete informa
tion, just fill in and mail the coupon and get started 
with your design without delay. Deadline for entries 
is May 31, 1959. 

USS is a registered trademark 

@ United States Steel 

r-----------------------------

Competition Editor, Room 1831, 

American Bridge Division, 

525 William Penn Place, Pittsburgh 30, Pennsylvania 

Please send me a copy of your $44,000 Steel Highway Bridge 

Design Competition entry booklet. 

Name ...............................................•.. 

Professional or Design Engineer f • • · • • • · · 
(Check one) 

Engineering Student ....... . 

Address ............................................... . 

City . .............................. State . .... ... ... .... . 



James Reeder joined Westinghouse .in 1955-
now working on jet aircraft power systems 

At 26, James R. Reeder, a 1955 BSEE graduate of 
Vanderbilt University, is fast becoming an expert on 
aircraft electrical systems. Now the project engineer in 
charge of designing and developing control and protec
tive equipment for the AC electrical system of North 
American's A3J-1 twin jet fighter, he previously de
signed transistorized protective equipment for the power 
system in the Boeing 707 Stratocruiser. 

Most important, Jim Reeder is doing exactly what he 
wants to be doing. Upon completion of the Westinghouse 
Student Training Course, he was assigned to the Aircraft 
Equipment Department in Lima, Ohio. He has sub
mitted 12 patent disclosures (which have resulted in 
awards totaling more than $800.00); and he has four 
U.S. patents pending. Active in the AIEE, he has com
pleted more than half the work required for his MSEE 
at the University of Pittsburgh through the Westinghouse 
Graduate Study Program. 

Jim Reeder is one of many talented young engineers 
who are finding rewarding careers with Westinghouse. 
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You can, too, if you've got ambition and you're a man 
of exceptional ability. Our broad product line and 
decentralized operations provide a diversity of challeng
ing opportunities for talented engineers. Guided missile 
controls, atomic power, automation, radar, semicon
ductors, and large power equipment are only a few of 
the fascinating career fields to be found at Westinghouse. 

Why not find out now about the opportunities for 
you at Westinghouse? Write to Mr. L. H. Noggle, 
Westinghouse Educational Department, Ardmore & 
Brinton Roads, Pittsburgh 21, Pennsylvania. 

YOU CAN BE~ ••• IF ITS 

Westinghouse 
WATCH " WEST I NGHOU S E L U C IL L E B ALL -DESI A R NA Z SH O W S "' 

CB S-TV M ONDA Y S 
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of lhe thought barrier 

A 

Over the years, we have been hearing of many "bar
riers" in science ... the sound barrier, the water 
barrier, the thermal barrier. 

Of all the barriers, the hardest one to break through 
has always been the thought barrier. Every one of 
these "barriers" has been conquered by men to whom 
the word, impossible, means:" hasn't been done, yet." 

The sound barrier is a shattered concept, as dis
credited as the phlogistic theory. 

Don Campbell's Bluebird stopped all talk of the 
water barrier. 

The heat of air friction against the metal "skin" 
of an airplane was supposed to create a heat barrier 
at Mach 3. Materials now in production can safely 
withstand the much higher temperatures involved in 
flight at Mach 5. 

Today the thermal barrier is being called the 
"thermal thicket" -evidence in itself that no barrier 
exists. 

An interesting point that all of these "barriers" 
have in common: each was conquered with the help 
of nickel-containing alloys. 

This is not surprising when you stop to consider 
how many useful properties and combinations of 
properties are offered by the various nickel alloys: 

Corrosion resistance to a wide variety of solids, 
liquids and gases ... strength at high temperatures 
... toughness at sub-zero temperatures ... unusual 
electrical properties . . . ability to protect product 
purity ... spring properties. 

When you are faced with a metal problem, investi
gate Nickel and its alloys. Inco's List "A" and List 
"B" contain descriptions of 377 Inco publications 
which are available to you, covering applications 
and properties. For Lists "A" and "B", write Educa
tional Service. 

1
~, THE INTERNATIONAL NICKEL COMPANY, INC. 
.... .... 67 Wall Street, New York 5, N. Y. 

INCO NICKEL 
NICKEL MAKES ALLOYS PERFORM BETTER LONGER 

THE MISSOURI SHAMROCK 
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St. Pat's Queen of Love and Beauty, 
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Her Majesty Queen Louise. It's a 
pity we can't have more anniversaries. 
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ENGINEERS AND SCIENTISTS 
at Convair-San Diego find an unusual climate for professional development. Projects 
range from the great new Convair 880 and 600 Jet-Liners, to the F-106 Delta Dart inter
ceptor and manned satellite vehicles. The company has a distinguished history of flight 
spanning more than a third of a century. Dynamic policies, forward-looking management, 
and joint projects with other divisions of General Dynamics Corporation all serve to 
broaden the scope of challenge and responsibility. 

The txtraordinary climate of San Diego is world famous. It varies from cool, breeze 
swept beaches, to warm, dry deserts. Hiking and camping are minutes away in the nearby 
Laguna Mountains, and Old Mexico is just 15 miles south of the, city. 

Engineers discuss 880 fuselage structure test data. This 
360,000 gallon water test tank is just one example of 
the complete facilities provided engineers and scientists 
at Convair-San Diego. 

We are particularly interested in undergraduate and graduate students majoring in 
. AERONAUTICAL, MECHANICAL, CIVIL, ELECTRICAL AND ELECTRONIC ENGINEERING 

Plus graduate students majoring in PHYSICS & MATHEMATICS 
·::·, . . 

A new brochure describing careers at Convair-San Diego is available upon request. Please 
write to Mr. M. C. Curtis, Industrial Relations Administrator-Engineering 

· CONVAIR/SAN DIEGO 01v1stoNOF GENERAL DYNAMICS 
3302 PACIFIC HIG.HWAY, SAN DIEGO, CALIFORNIA 

THE MISSOURI SHAMROCK 



MANY SCIENTIFIC SKILLS are needed to meet the 
research challenges of the petroleum ind us try. Shown 
a bove are (1. tor. ) : Kemp Bunting, m echanical engi
neer ; Arthur Sisko, physical chemist; Thornton Traise, 
organic chemist; Wilbur Hayne, chemical engineer. 

They are members of the research tea m that developed 
Standa rd Oil ' s revolutionary new Supermil ASU 
greases . These a mazing lubricants are t he first to 
deliver normal performance a t both extremely high 
a nd low t emperatures. 

Four heads are better than one 

Seldom is a major petroleum advance the work 

of one man-or one kind of knowledge. It is the 

result of a group of scientists whose skills 

encompass many fields. 
Take Standard Oil's amazing new Supermil 

ASU greases, for example. These revolutionary 

lubricants assure normal performance at fantas

tic temperature extremes-from 70° F. below zero 

to 480° above. Their development has made 

possible major advances in America's Space Age 

defense program and its industrial efficiency. 

The story behind the development of Supermil 

ASU greases is as fascinating as the products 

themselves. For it is a story of Standard Oil 

research teamwork. Physical chemists, organic 

chemists, chemical engineers, mechanical engi

neers and technicians worked together for five 

years to break down a major barrier in the 

lubricant field. 
At Standard Oil, scientists and engineers of 

many types have the opportunity to work on a 

wide variety of challenging projects. That is one 

reason why so many young men have chosen to 

build satisfying careers with Standard Oil. 

STANDARD OIL COMPANY 
910 SOUTH MICHIGAN AVENUE, CHICAGO 80, ILLINOIS 

THE SIGN OF PROGRESS ... 

THROUGH RESEARCH 
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- Courtesy Westi nghouse 

RED HOT UNDER THE FLAME of a blowtorch, this specially designed motor demon
strates its ability to function efficiently even under extreme heat. It is one of several 
built to test types of insulation for such items that are used under high temperature. 
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King of the Classroom 

What is the purpose of an instructor or professor? Is he classified as an 
educator, as a teacher, or as an instructor? According to Webster, there are 
technical differences between each of these. However, the definitions all 
have one particular point of similarity, they all imply that the job of each of 
these people is to transfer knowledge, not information, to the student. 

To be capable of imparting knowledge to someone else, the instructor 
must have a complete understanding of the subject. Fortunately, most in
structors fulfill this qualification, although, as for every rule, there is an 
occasional exception who does not even understand the material himself 
much less have the ability to transmit an understanding to the student. We 
have heard of students being dismissed for failure to meet set standards, 
but never of an instructor being removed for incompetence. Undoubtably, 
information about such an action would not be available to the students, 
but occasionally we have just cause to question whether it has ever been 
done. As an example, should students be forced to suffer through two or 
three semesters of inadequate teaching while the instructor is learning the 
material? We believe that as an industrial firm does not assign an engineer 
to build a complex piece of equipment without first checking his abilities, 
an instructor should not be handed a textbook and assigned to teach a course 
without their first being evidence of his ability to do a creditable job. There 
can be no doubt that corrective measures are needed when comments are 
heard such as, "We never worry about his tests because he has to assign us 
work that he is able to do himself." 

A second condition which is very irritating to students is poor teaching 
techniques. Some instructors, who have all the requirements for being top
flight teachers, constantly befuddle their students by making useless assign
ments, by failing to use tests as learning devices, by leaving questions un
answered, and at times even refusing to answer questions. Perhaps a reve
lation to these instructors of the human learning processes would help them 
to increase the effectiveness of their classroom presentations. 

A third condition, and most important, is the instructors attitude toward 
teaching. Occassionally, students are found who are studying engineering 
merely because of the financial gains involved . Their lack of interest in 
engineering work will eventually be their downfall, but when they fail, they 
will drag no one down with them. However, an instructor devoid of interest 
in his work is now only being unfair to himself but also to his stlJdents, 
because his poor attitude will be revealed to them in the form of a poor 
presentation, the chief cause of lagging student interest in a subject. In this 
job, as in all jobs, responsibility alone should dictate a standard of teaching 
below which the instructor will not stoop. Evidently, responsibility is not 
sufficient to accomplish this. For example, when an instructor walks into a 
classroom, turns his back on the students, and lectures in a dull monotone 
for fifty minutes, or when an instructor makes it evident by his aloof attitude 
that his chief object is to "snow" the students in order to be impressive, is 
this instructor really teaching? A baseball player does not get paid to 
know how to hit the ball, but to hit it. We believe that in this same manner, 
an instructor should be paid to teach the students, not merely to know the 
material himself. 

Now, as we re-examine the purpose of an instructor, it becomes evident 
that in the final analysis, effectiveness is the sought after goal. In our 
opinion, it is not sufficient to merely pass out facts when with a little extra 
effort the instructor could stimulate the students' thinking. Without this 
stimulus, a students' learning capacity is greatly reduced. All instructors 
should remember that their success as a competent teacher is laid bare when 
a student answers this question, "What did I learn in that class? 

R.S.R. 
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- Courtesy Charles Mar Studio 

AN AERIAL VIEW OF OUR new, efficiently designed super highway system 
near Columbia. Danger of collisions is appreciably reduced by use of the 
overpass and controlled entry departure and entrance zones. The system will 
offer wide, smooth lanes as in the picture below for maximum flow of traf• 
fie. Wide center islands will offer considerable protection from cars which 
loose control in oncoming traffic. Restaurants and service stations will be 
located off the high.ways with specially marked entrance and exit places. 

ROADS 

AT THE north edge of Co
lumbia is a short stretch of 

new highway familiar to nearly 
all residents and students. It is 
marked with an impressive red, 
white, and blue reflectorized 
shield proclaiming that this is part 
of the new Interstate Highway 
System. 

Missouri's Miles 
More than 1,100 miles of the 

System are located in Missouri 
alone. One of these routes ex
tends between St. Louis and Kan
sas City. Another extends from 
St. Louis southwesterly past 
Springfield and Joplin to the Ar
kansas line, with a short section 
extending east from it, at Sikes
ton, to the Illinois state line. Still 
another route extends northerly 
from Kansas City toward Des 
Moines, Iowa, and a sixth from 
Kansas City northwesterly, via 
St. Joseph to the Iowa line. Cir
cumferential routes around St. 
Louis and Kansas City and a 
route through St. Joseph are also 
provided. 

Each year it had become more 



giant arteries thrust across the 
nation, giving safe, fast driving 

OF TOMORROW 

JIM STUCKEY, M.E. '61 

obvious that the United States
the most mobile nation on earth 
-was being strangled by poor 
roads. And the outlook was fright
ening. In 1956, there were 65 mil
lion vehicles on the road. By 1975, 
this figure is expected to be well 
over 90 million. Unless something 
was done-and done immediately 
-you soon would be able to move 
just as quickly by horse and 
buggy. So it was the weight of 
public opinion, more than any
thing else, that was responsible 
for starting this gigantic program 
on June 29, 1956, which is already 
evident in Missouri. 

Although this magnificent sys
tem of modern highways is au
thorized by a Federal act and will 
be paid for mainly by Federal 
money, the building will be the 
job of the individual states. 

The new roads will be a state 
responsibility except for those in 
national forests and parks. The 
states, working together, helped 
plan the routes. The states will 
make the surveys, plans, and 
specifications, let the contracts, 
supervise construction, and be re-
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sponsible for maintenance. 
In all these functions, th e states 

will h ave the expert help and 
guidance of the U. S . Bureau of 
P ublic Roads, the F ederal agency 
which will coordinate this gigantic 
program. 

$274 Billion 
In the next thirteen to fifteen 

years, the Federal government 
will spend about 27.4 billion dol
lars building these roads. And it 
probably will make additional ap
propriations of 8.7 billion dollars 
in that time. The total thus will 
be near 36 billion dollars-five 
times more than it spent during 
th e preceding 40 years. At the 
same time, the states will spend 
nearly 13 billion. 

More than half the money will 
be spent on the 41,000 miles of the 
Interstate Highway System. The 
Federal government will spend 
24.8 billion dollars on this system 
and the states-required to put 
up only 10 per cent of the cost
will contribute 2.6 billion. 

Most of the remainder will 
build other parts of the System 
and city roads. As usual, states 

will match th e F ederal money for 
this construction. Improvements 
will also be made in national 
forests and national parks. 

Here is the biggest bargain a 
motorist ever got. According to 
the Bureau of P ublic Roads, you 
will get these 41,000 miles of high 
speed expressways and thousands 
of miles of other roads for less 
than $9.00 a year additional. 

You will save many, many 
times that figure in slower depre
ciation of your car, lower insur
ance losses, saving of time. And 
how can you put a value on the 
lives that are expected to be 
saved? These roads will be built 
to the most modern engineering 
standards known. They are being 
designed to handle the anticipated 
traffic of 1975. And, of course, 
there will be no tolls. 

You will be able to travel from 
coast to coast, from border to bor
der without a traffic light. For 
state and Federal highway offi
cials have decided to build every 
mile of this system on the con
trolled access principle. 

(Continued on next page) 
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Controlled access means there 
will be no cross roads or intersec
tions on the road. There will be 
no railroad grade crossings. But 
more than that, it means there 
will be no driveways from homes 
or business establishments leading 
to the Interstate Road. Because 
of controlled access you will be 
safer, drive at higher average 
speeds, and will not be paying for 
a road that gets obsolete almost as 
soon as it is built. 

Most of the Interstate System 
will be multiple land divided 
highways - either four , six, or 
eight lanes depending on antici
pated traffic. About 7,000 lightly
traveled miles will be two lanes. 
The two-lane portions will allow 
for the addition of divided lanes 
as traffic increases. 

Lanes and Shoulders 

Traffic lanes will be at least 12 
feet wide, and shoulders at least 
10 feet wide. The island dividing 
the lanes will be 36 feet wide in 
rural areas. In urban and moun
tainous areas this island will be 
16 feet wide. 

The law forbids service stations 
and other commercial businesses 
on the right-of-way; however, 
there will be plenty of places to 
turn off for gas, food, lodging and 
other services. 

One of the main reasons the 
Interstate System is being built 
is to save your life. Controlled ac
cess roads are much safer than 
roads with intersections at grade 
and driveways. The accident rate 
on controlled access roads is one
third of that on other roads. It is 
estimated that the Interstate Sys
tem will save 3,500 lives a year! 

What is going to happen to toll 
roads? Since states can build 
Interstate Highways - which are 
every bit as efficient as toll roads 
-by putting up only 10% of the 
cost, the use of tolls as a method 
of financing highways is expected 
to be greatly reduced. And, of 
course, none of the new Federal
Aid roads will be toll roads. Fed-

eral money can.not be used for 
toll highways. 

Still there will probably be 
some toll roads on the Interstate 
system. They will be the toll 
roads that now exist and which 
are Interstate Routes. The law 
provides that toll highways may 
be accepted as links in the Inter
state System on two conditions: 
The first is that the toll roads will 
ultimately become free roads 
when the bonds are paid off. The 
second is that there is a satisfac
tory free alternate route. 

It is estimated that about 6,000 
miles of toll and free highways 
that conform to Interstate stand
ards and are on Interstate routes 
were in existence when the law 
was passed. The Interstate High
way System was laid out to serve 
traffic on existing travel routes. 
There are roads at present 
approximating practically every 
mile of those routes, but they are 
mostly inadequate roads-certain
ly not up to handling 1957 traffic. 
Whether to widen old roads or 
build new ones is a question that 
each state studies for each project 
it undertakes. 

Despite its enormity . .. in the 
, face of the many problems to 
overcome . .. the Interstate High
way System is expected to be 
completed in only 15 years. 

It's Already Begun 
Construction on the first new 

roads on the Interstate Highway 
System began a few weeks after 
the law was passed. Results will 
be evident about 1960, but they 
will be well scattered throughout 
the states. 

America has handed this tre
mendous job to the nation's road 
builders with complete confidence. 
It will take coordination, coopera
tion and the combined experience 
of contractors, engineers, Federal 
and state road officials, bankers, 
material producers and equipment 
manufacturers and dealers to 
complete the project. But there 
is little doubt that they will 
succeed. 4o 



STRAIGHT TALK TO ENGINEERS 
from Donald W. Douglas, Jr. 

President, Douglas Aircraft Company 

In this fast-moving age we find that we can no 
longer insure leadership ... or even survival ... 
by doing things the traditional way. If there's a 
better way, we must find it. 

Our DC-8, C-133, Thor, Nike-Hercules, Genie, 
Sparrow and other aircraft and missiles are all 
the finest of their type and time. But their 
success, and that of our many new projects, 
depends on superior engineering. 

MARCH, 1959 

That's why I'm looking for engineers dedicated 
to quality work. Only through such dedication 
can the extra performance and reliability of our 
products be attained. If you feel as we do about 
this principle, we'd certainly like to hear from 
you in regard to a future at Douglas. 

Write to Mr. C. C. La Vene, 
Douglas Aircraft Company, Box 600-Z 

Santa Monica, California 
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EPIME 
DAVE LEE, E.E. '59 

Part 1 

TOMMY was leaving home at last. He hadn't 
been at all happy there, lately-while he did 

feel a kinship with his family, they nonetheless irri
tated him a great deal. They were so many, their 
home was so crowded, that petty quarrels often burst 
into violent brawls which involved the whole clan, 
and threatened to destroy the old house itself in 
their fury. 

TOMMY HAD PLANNED his escape well-his 
needs on the journey would be well supplied from a 
bulging knapsack. As he stealthily shouldered his 
burden and tiptoed through the darkened, silent 
house, old, commonplace rooms presented unfamil
iar shades and shadows, and seemed to assume dif
ferent significance when seen from Tommy's newly 
detached point of view. Tommy was very young. 
The beginnings of fear gathered in an icy pool at 
the bottom of his heart. 

After desperately many timid steps, Tommy 
reached the door. Cautiously, fearfully, he nudged 
aside the ancient portal and peered hesitantly into 
the vast darkness before him, scarcely daring to 
breathe. 

SUDDENLY, LOUDLY, terribly close to him in 
the darkness, a cat screamed. 

Tommy gave no thought whatever to discovering 
the cause of the terrible sound-shock had com
pletely destroyed his self-confidence. Panicky, gasp
ing, he closed the opening door before him, and 
scurried back into the house, defeated. Tommy was 
not yet ready for freedom, was not yet ready to 
realize his ultimate destiny. 



Are we ready to face our future
or must we wait ... for what? 

THEUS 

Part 2 

The Colonel was about to begin a journey he had 

dreamed of making for years, a journey of which 

mankind had dreamed for centuries. In a few min

utes, he would close a brief series of _switches on the 

surprisingly simple, uncluttered panel before him, 

and the tall, cleanly designed craft he piloted would 

rise swift and true from the ramp beneath it, re

warding years of thought, planning, and sacrifice 

with man's first entrance to the infinite silence of 

space. 

A RED DISC on the panel began to move, sliding 

behind a white plate which slowly eclipsed it, second 

by second. Just as the disc vanished, the Colonel's 

firm, stubby fingers descended powerfully on the 

switches. 

There was no rush of flame, no wracking acceler

ation, no noise at all, for all noise is waste. There 

was only a smooth, deeply powerful surge of su

perbly controlled energy as the vessel lifted itself 

up, up and yet not really up, but out. 

COCKPIT VISIBILITY was somewhat limited, 

but the Colonel could see the sky before him change 

from light blue though the shades of indigo to utter 

black-and then the stars began to come out. Never 

before had their majestic, gradual pageant seemed 

so meaningful. 

By craning his neck painfully against his headrest, 

the Colonel caught a glimpse of Earth, brown and 

green on a hazy blue field, unbelieveably ponderous 

and massive. He felt the beginnings of fear gather 

in an icy pool at the bottom of this heart. 
(Continued on page 38) 
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A RESUME IS A TWO-PARTY AFFAIR 

Throughout your engineering career, the name 
of the first employer appearing on your resume 
can be as significant as your education. But, in 
selecting that first employer, you should also 
consider his resume. 
ITT is the largest American-owned world-wide 
electronic and telecommunication enterprise. 
To give you an idea of the breadth of our 
activity . . . there are 80 research and manu
facturing units and 14 operating companies in 
the ITT System playing a vital role in projects 
of great national significance in electronics 
and telecommunications research, development, 
production, service and operation. 
The scope and volume of work entrusted to us 
by industry and the government opens a broad 
range of highly diversified engineering and 

technical positions in all areas of our work ..• 
from tiny diodes to complex digital computer 
systems and a massive network of global 
communications. 
In addition to the opportunities for work and 
association with distinguished engineers and 
scientists, our graduate education tuition re
fund program encourages engineers to continue 
their formal training . . . and the facilities 
for graduate work near ITT locations are 
superior. 
This is an all too brief resume. It would be 
hard to associate yourself with a company that 
offers the engineer greater choice of assign
ment. Write us about your interests - or see 
our representatives when they visit your 
campus. 

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 

67 Broad Street, New York 4, N. Y. 

FEDERAL ELECTRIC CORPORATION • INTERNATIONAL ELECTRIC CORPORATION • ITT COMPONENTS 
DIVISION • ITT FEDERAL DIVISION • ITT INDUSTRIAL PRODUCTS DIVISION • ITT LABORATORIES • 
INTELEX SYSTEMS, INC. • INTERNATIONAL STANDARD ELECTRIC CORPORATION • ITT KELLOGG 
DIVISION • ROYAL ELECTRIC CORPORATION • AMERICAN CABLE AND RADIO CORPORATION • 

LABORATORIES AND MANUFACTURING PLANTS IN 20 FREE-WORLD COUNTRIES 

THE MISSOURI SHAMROCK 



This electronic centralized air data 
computing system, pioneered by 
AiResearch engineers, now enables 
aircraft to operate at maximuffl7'6ffi
ciency continuously. By sensing air 
conditions surrounding the airplane, 
it automatically makes in-flight 
adjustments and feeds vital informa
tion to . the pilot. This centralized 
combination of transducers, com
puters and indicators is the most 
complete air data computing system 
ever produced by ar{y manufacturer. 

Many such pioneering develop-

..... 

ments are underway in challenging, 
important work at AiResearch in 
missile, electronic, nuclear, aircraft 
and industrial fields. 

Specific opportunities exist in 
system electronics and servo control 
units; computers and flight instru
ments; missile auxiliary power 
units; gas turbine engines, turbine 
and air motors; cryogenic and 
nuclear systems; pneumatic valves; 
industrial turbochargers; air condi
tioning and pressurization; and heat 
trans£ er ,including electronic cooling. 

ENGINEERING AT GARRETT 
OFFERS YOU THESE ADVANTAGES: 

• lntensified--engineering is con
ducted by small groups where 
individual effort and accomplish
ment is quickly recognized provid
ing opportunity for rapid growth 
and advancement. 

• An eight-month orientation 
program is offered prior to perma
nent assignment to help determine 
your placement in a variety of 
analytical or development projects. 

• Advanced education is available 
through company financial assist
ance at nearby universities. 

THE GARRETT ..... CORPORATION e,For full information u,rite to Mr. G.D. Bradley 

985 f S. SEPUL.VEDA Bl.VD., I.OS ANGEL.ES 45. CAL.I FOR NIA 

DIVISIONS: AIRESEARCH MANUFACTURING. I.OS ANGEL.ES • AIRESEARCH MANUFACTURING, PHOENIX • AIRSUPPL.Y 

A/RESEARCH INDUSTRIAL. • AERO ENGINEERING • AIR CRUISERS• AIRESEARCH AVIATION SERVICE 

MARCH, 1959 15 





HER MAJESTY 

mijj efouiJe mojt'J 

Queen o/ of:ove anJ &auf';f 

AND HER COURT 

Miss Pennie Pierson Miss Jerre Teter 

Miss Kay Foreman Miss Ann Barton 



Queen 

TOP - Queen Louise is a hortre 
town girl from Columbia. She is 
a freshman in Arts and Science 
and hopes to work for Hallmark 
after she graduates. One hobby 
is baton twirling and Louise's pet 
peeve: people who talk to much . 

RIGHT-Here's a treat from the White 
Campus: Miss Ann Barton of Kansas 
City. Blond haired, blue eyed Ann is 
a freshman home ec. major. Ann's 
pet peeve: people who don't smile. 

LEFT - This brown haired, hazel 
eyed beauty is Miss Kay Foreman, 
a junior majoring in physical educa
tion. Kay hopes to teach modern 
dancing soon after she graduates. 



ABOVE - Look what Christian College gave M.U. and Engi

neers. Miss Jerre Teter, blond hair, blue eyes, lists hobbies as 

speech and drama which she hopes to teach after graduation . 

BELOW-Miss Pennie Pierson, a junior in Education is a daugh

ter of the sunny south from Gainesville, Fla. Pennie hopes to 

teach elementary school. Anyone for returning to the grades? 



AS THE FOG disappeared 
from the green hills of the 

British Isles, a day bright in 
scenic beauty and in historical 
significance began. It was on this 
day that man was born, a man 
known and reknowned through
out the world as Saint Patrick. 

The exact day and even the 
exact year of this great event are 
unknown. However, it is thought 
to have happened in the latter 
part of the fourth century. It is 
known that St. Patrick was born 
in the little village of Bannaventa, 
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of parents who were middle class 
Roman citizens. The Roman name 
Patricius was the given name of 
this child who was destined to be 
revered and followed by a multi
tude of Engineers as their patron 
saint. 

Childhood Days 

During his childhood days, St. 
Patrick was educated in the Chris
tian faith and was instilled with a 
deep reverence for the bulwark 
of the world-the Roman Empire. 
In his seventh year, St. Patrick 
was carried to captivity in Ireland 
by a fleet of Irish freebooters who 
had come seeking plunder and 
captives. Very little is known of 
St. Patrick's life during his cap
tivity except that he was forced 
to herd swine in the valley of 
Braid, near Slemmish. After six 
years St. Patrick managed to 
escape his captors and return to 
his home where he resumed his 
studies. 

After a few years he returned 
to Ireland to spread Christianity. 
From this time on, St. Patrick 
traveled the hills of Ireland lead
ing the life about which a legend 
was built and passed down 
through the centuries. It was dur
ing this period of his life that St. 
Patrick was given credit for the 
astonishing feat of engineering 
the drive of the many snakes from 
the shores of Ireland, thus the 
first engineer. 

Now let us make a quick jour-

Go 
'Cause St. 

BILL RIGDON, EE . '60 

ney from the distant past to the 
near past. The year is 1903 and 
the place is the University of Mis
souri, Columbia, Missouri. 

The remarkable discovery that 
"St. Patrick was an Engineer" 
was made by a group of engineer
ing students at this university in 
March, 1903. Out of this discovery 
has grown the St. Pat tradition 
on this campus, a tradition which 
has since spread to all parts of the 
United States. 

The celebration which began in 
1903 as an unscheduled student 
frolic has become, over the years, 
an elaborate program of events in 
the course of which old St. Pat
rick himself appears to dub cer
tain of his devotees "Knights of 
Saint Patrick" and to crown a 
local college girl as Engineer's 
queen for the coming year. 

Fact and Fiction 

As well as is possible, fact and 
fiction were separated and the 
following narrative of the evolu
tion of St. Pat's week has been 
assembled: 

In the spring of 1903 a group of 
engineers with that overworked 
feeling decided that a holiday 
was much needed. At this time the 
edict came forth that as St. Pat
rick had engineered the snakes 
out of Ireland, he, therefore, was 
an engineer and it was more than 
fitting that his birthday be ob
served as an engineers' holiday. 

THE MISSOURI SHAMROCK 



Braugh" 
Pat Was an Engineer! 

This idea was immediately rec
ognized as an inspired one, so the 
assembled engineers spread the 
word and gathered a following. 
The result was that the 17th of 
March was declared to be fore
vermore a holiday on which all 
classes were to be cut, and they 
were. 

First Records 

The first published record con
cerning St. Patrick was the fol
lowing article entitled, "In Memo
ry of St. Patrick" : 

WHEREAS, It has been the custom 
of certain uniformed ministers of 
the gospel to declare at various 
times the practices and beliefs of 
our worthy St. Patrick, it was 
deemed advisable that the question 
of his origin and his life should be 
definitely and forever settled, and 

WHEREAS, In order to set at rest 
all controversy upon this subject 
an investigation by eminent auth
orities was set on foot, and 

WHEREAS, The investigation has 
proved eminently successful the 
result of which was to establish 
beyond any doubt or council that 
St. Patrick was an Engineer, it is 
therefore 

RESOLVED, That it is the sacred 
duty of each and every engineer to 
observe in a manner most fitting 
the glorious memory of our most 
beloved disciple, and it is further 

RESOLVED, That every engineer, 
senior, junior, s ophomo re, and 
freshman, do each year on the day 
of St. Patrick restrain from all 
duties and attendance upon classes 
and spend the day in observing the 
memory of our pioneer brother. It 
is therefore 

MARCH, 1959 

THERE'S N~ BLARN_EY about the Blarney Stone. Held in esteem and high reverence 

by all Engineers, 1t made its appearance in 1906. At the left is the front of 

the Stone, at the right is the back. Alt translations will be gladly received . 

RESOLVED, That each year in the 
Department of Engineering, on the 
day of St. Patrick a holiday is de
clared. 

Also in this same year, the 
words "Erin Go Braugh ," which 
actually means "Ireland Forever " 

' 
but was interpreted to mean "St. 
Patrick was an Engineer," were 
adopted as the battle cry of the 
engineers. 

In 1904, the only contribution to 
St. Pat's Week was the proclama
tion (now known as the Edict), a 
document supposedly written by 
St. Patrick himself, and contain
ing the official announcement of 
St. Pat's Week along with a 

quaintly phrased schedule of the 
events to occur during this week. 

The year 1905 was the actual 
birth of St. Pat's week as we know 
it today. This was the year in 
which all of the individual efforts 
and ideas were consolidated into 
one organized masterplan. This 
planning resulted in several new 
ceremonies which have since be
come traditions to be faithfully 
followed. These events were: A 
parade, the appearance of St. 
Patrick, the grand Kowtow to St. 
Patrick, and the beginning of the 
engineers song, "St. Patrick Was 

( Continued on page 30) 
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CONNECTICUT 

The Willgoos Turbine Engine Test Facility is the world's most 
extensive privately owned turbine development laboratory. De
signed and built speci~cally _to test full:scale ~xperime?~l en
gines and components m environments srmulatmg conditions at 
extreme altitudes and speeds, it is currently undergoing expan
sions that will greatly increase its capacity for development test
ing of the most advanced forms of air breathing systems. 

In chambers like this at the Willgoos Turbine 
Engine Test Facility full-scale engines may be 
tested in environments which simulate condi
tions from sea level to 100,000 feet. Mach 3 
conditions can also be simulated here. 

In the new Fuel Systems Laboratory engineers 
can minutely analyze the effects of extreme en
vironmental conditions on components of fuel 
systems - conditions such as those encoun
tered in advanced types of flight vehicles 
operating at high Mach numbers and high alti
tudes. Fuel for these tests can be supplied at 
any temperature from -65°F to +500°F. 
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OPERATIONS 
Unmatched Engineering Facilities for Developing 
Advanced Flight Propulsion Systems 
Operations at Pratt & Whitney Aircraft are essen
tially those of an engineering and development 
organization. As such, an engineering atmosphere 
dominates the work being done, much of which di
rectly involves laboratory experimentation. 

In the past three decades, expansion at Pratt & 
Whitney Aircraft has been almost tenfold. In 
recent years, greatest emphasis has been on extend
ing engineering facilities to meet the needs of ad
vanced research and development programs in flight 
propulsion. 

Among the Connecticut P & WA facilities are 
many that are unequaled in the industry. Thus 
today, Pratt & Whitney Aircraft is better prepared 
than ever to continue development of the world's 
best aircraft powerplants ... to probe the propulsion 
future ... to build and test greatly advanced pro
pulsion systems for coming generations of flight vehi
cles - in whatever form they take. 

The Connecticut Aircraft Nuclear Engine Laboratory, operated by Pratt & Whitney Aircraft, is situated on a 1,200-acre tract near Middletown. The Laboratory was specially built for the development of nuclear flight propulsion systems. 

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

PRATT & WHITNEY AIRCRAFT 

MARCH, 1959 

Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS - East Hartford 
FLORIDA RESEARCH AND DEVELOPMENT CENTER - United, Florida 
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CLEANING a glass 
with ultrasonic 
vi b r a ti o n s is no 
hard task thanks 
to a newly design
ed transducer. It 
is two times more 
efficient than 
the older model. 

- Photos and Charts 
Courtesy W esti nghouse 

COMPARISON OF THE new spaced lamination transducer (right) 

and the conventional magnetostrictive type. __ The laminations 

are spaced in a king of latticework all across each plate. 

TRANSDUCERS 
Applications of Ultra High 
Frequency Sound Waves 

ROBERT H. JOHNSON, E.E. '60 

ALTHOUGH ultrasonics, son

ics, sound, and sound waves 

have become common terms, few 

individuals are aware of the many 

remarkable things these waves 

can do when properly applied to 

industrial processes. 
For example, when they are 

transmitted to a liquid they can 

clean and degrease parts, speed 

up chemical reactions, emulsify 

and homogenize materials, and as

sist in electroplating, pickling, and 

a host of similar operations. Ap

plied directly to metal surfaces, 

they can weld, cut, grind, ma

chine, or drill. In molten metals, 

they can effect the soldering of 

aluminum, they can degas a metal 

melt, or they can reduce the grain 

size in a casting. When used like 

radar waves, they can look inside 

large volumes of solid materials to 

locate cracks, air holes, or other 

imperfections. They even find 

limited application in brain sur-

( Continued on next page) 



RADIATING 
SURFACE 

~INDING 
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LAMINATIONS 

THE NEW TRANSDUCER showing the latticelike laminations which are one of its 
particular characteristics. The core material varies its dimensions when high 
frequency electrical power is fed into the w inding, causing the vibrations. 

gery, dentistry, and a number of 
other important medical fields. 

To accomplish many of these 
spectacular tasks, it is necessary 
to obtain a sound intensity suffici
ently high to produce a secondary 
effect known as cavitation. 

This phenomenon is simply the 
creation and subsequent "thun
derous" collapse of millions of 
tiny vapor bubbles in the medium 
through which the sound is travel
ing. Instantaneous pressures as 
high as 75,000 psi, 5000 times 
greater than normal atmospheric 
pressure, can prevail. Associated 
with these pressures are localized 
temperatures as high as 20,000 
degrees F , far above that of the 
surface of the sun. Cavitation can 
be observed readily in ordinary 
water and some of its effects can 
be demonstrated rather conveni
ently. 

An Example 
For instance, if a thin alumin

um foil is subjected to cavitation 
induced in ordinary tap water, 
the foil will be perforated by the 
individual cavitation bursts. In a 
few seconds, it can be literally 
chewed to pieces. 

The principle of ultrasonic 
cleaning, which is almost entirely 
based on the effects of cavitation, 
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can be demonstrated convenient
ly through the removal of a pencil 
mark from a frosted glass slide. 
In fact, one can go a step further 
and remove a pencil mark from 
between two glass slides placed 
back to back. This forcefully dem
onstrates the usefulness of sonics 
or ultrasonics for the removal of 
soil from virtually inaccessible 
places. 

It's Only Beginning 
In spite of its tremendous po

tential, ultrasonics is only begin
ning to assume the important role 
that many foresee for it in indus
try, in defense and in the home. 

A number of technical problems 
have made it difficult to develop 
ultrasonic equipment that is suf
ficiently efficient, sturdy, econom
ical, and powerful to be broadly 
assigned to the many tasks it is 
capable of performing. These 
problems have been especially 
acute in the development of the 
transducer, which is at the heart 
of any ultrasonic system. A major 
portion of Westinghouse research 
and development in ultrasonics 
has therefore, been directed to 
transducer improvement. 

A radical new design has re
sulted in a transducer that is 
rugged, suitable for high-tempera-

ture, high-intensity operation, and 
is twice as efficient as comparable 
existing units. This device will 
open up a variety of new applica
tions of ultrasonics which have 
long been known to be technically 
feasible, but for which satisfactory 
hardware has not been available. 

The New Transducer 

The new transducer is of the 
magnetostrictive type; generally 
recognized as the most suitable 
for producing high ultrasonic in
tensities throughout large vol
umes of liquids. The basic ele
ment in such a device consists of 
a magnetic core of magnetostric
tive material on which is wound 
an electrical coil. High-frequency 
electrical power is then fed to the 
coil causing the core material to 
vary its dimensions by a few ten
thousands of an inch. The result
ing vibration is then coupled to a 
suitable plate which in turn radi
ates the sound energy into the 
material which is to be agitated. 
The usual operating frequency for 
a magnetostrictive transducer in 
industrial service is approximate
ly 20,000 cps. This process is dia
grammed in figure 1. 

( Continued on page 37) 

THE DIAGRAM below points to a very 
important feature of the new model 
transducer: it is particularly suitable 
for those jobs requiring extreme ultra
sonic activity. The convential type is 
limited into those applications which 
can be served by moderate activity. 

COMPARISON OF PERFORMANCE OF VARIOUS 
ULTRASONIC TRANSDUCER TYPES 

SPECIAL APPLICATIONS 
REQUIRING EXTREME 
ULTRASONIC ACTIVITY 

MOOERATE CLEANING 
SERVI« 

.... 
- -- - - -- - - - ----,,-1" 

' BARIUM TITANATE . 

o--------t--------<1-------1----
0 10 20 

CONTINUOUS ELECTRICAL INPUT PER UNIT AREA 
(WATTS PER SQUARE JNCH) 

THE MISSOURI SHAMROCK 
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A Campus-to-Career Case History 

"I wanted a job I could grow with-and I've got it" 
H. James Cornelius graduated from Swarthmore 
College in 1954 with a B.S. in Electrical Engineer
ing. He's been "growing" ever since with the 
Bell Telephone Company of Pennsrlvania. 

After an initial 44-week inter-departmental 
training course, Jim was made Facility Engineer 
in charge of the fast-growing Norristown-Potts
town area. In that capacity, he engineered over 
half a million dollars' worth of carrier systems and 
cable facilities between major switching centers 
in Pennsylvania. 

Today, he is one of 50 young engineers from 
the Bell Telephone Companies chosen to attend a 
special Operating Engineers Training Program at 

Bell Laboratories. This 19-month course of study 
-with full pay-deals with advanced techniques 
and new concepts in electronics which signal a 
new era in telephony. It involves both classroom 
theory and practical laboratory applications. 

When Jim and his colleagues return to their 
companies, they' ll review major engineering proj
ects. This will assure the best use of equipment 
for current engineering, as well as for expected 
new developments in communications. 

"I wanted a job I could grow with," says Jim, 
"and I've got it. I can't think of a better place 
than the telephone company for an engineering 
graduate to find a promising future." 

Many young men like Jim Cornelius are finding rewarding careers 

with the Bell Telephone Companies. Look into opportunities for 

you. Talk with the Bell interviewer when he visits your campus. And 

read the Bell Telephone booklet on file in your Placement Office. 
BELL TELEPHONE 

COMPANIES 

L----------------------------------------------------------------------------------~ 
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THIS MOTOR IS one of several built to test 
the performance of a new type of insulation 
for transformers, motors, etc. required to 
operate at high temperatures such as thosce 
encountered in the supersonic flight of jr 
planes, rockets and missiles. This motor 
operating at 950 degrees Fahrenheit, demo, 
strafes its temperature by grilling a steak 
in a matter of seconds. This is twice the 
heat available in most kitchen ranges today. 

MORE THAN 4,000 of these stainless steel 
tubes with their charge of nuclear fuel will 
power Belgium's first A-plant. These rods 
each contain 90 pellets of uranium oxide. 
When the reactor core is completed, it will 
consist of 32 tube bundles each with a total 
of 132 tubes, bringing together a critical 
mass of more than 557,000 pellets. This 
will operate the 11,500-kilowatt power pla"• 
which is scheduled to open late this year. 



THERMOELECTRIC power generation - the direct, large scale con
version of heat into electricity - long has been .an exciting 
scientific challenge. This experimental thermoelectric gener
ator delivers ten watts of electric power by the direct conver
sion of heat into electricity. If realized on a commercial 
scale it could permit the direct generation of electricity from 
a coal fire, nuclear reactor, or other heat source. Inversely, 
it would permit refrigeration from the flow of an electric cur
rent. This could bring great changes in future power sources. 

THE NEW FOOT-SQUARE "hot-cold-light" panel, composed entirely 
of solid state materials, has no moving parts. It produces as 
much light as a 25-watt light blub, can maintain a surface 
temperature approaching that inside a household refrigerator 
and, by the flick of a switch, can raise surface temperature 
to about 130 degrees Fahrenheit - a temperature suitable for 
radiant heating. It combines two new technological advances: 
thermoelectric refrigeration and electroluminescent lighting. 
This may some day cool a house, or heat it, or light the house. 

KWI K - PIK S 
USING A light beam ins tead 
of an ultrasonic beam, scien
tists demonstrate in this 

• model tank how they obtained 
the first detailed look at 

r u n de r w a t e r o b j e c t s res
ponsible for the noise that 
jams the signals of sonar 
systems. They isolated the 
noise into ind iv id u a I scat
terers of sound. The model 
shows how the individual scat
terers, here suspended by vis
ible threads, are pinpointed 
by the real sonar beam and 
electronically observed . If 
present theories are correct, 
these scatterers are likely 
some form of marine life, but 
their exact nature is a mys
tery. They constitute a dan-

. ger despite the use of sonar. 

- Pho tos Cou rtesy Westinghouse 



• WATCHES, DIAMONDS, GIFTS 
Congratulations Engineers on the Shamrock's 25th Anniversary 

fi 
CAMPUS 

Jeweler,, & &aul'J Slop 

Clay sewer pipe, 
from the 

W. S. Dickey Clay 
Mfg. Co. was 

Installed In 1894 for 
San Antonio sewers. 
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Line was relocated 
In 19116 with more 

Dickey Pipe. 

Life begins at 62 for 
Dickey Pipe in San Antonio 
Dickey Vitrified Clay Sewer Pipe-in 8" diameter
was installed on Concho Street, San Antonio in October, 
1894. This line gave 62 years of uninterrupted service. 
Twenty feet of the line was relocated and replaced with 
more Dickey Pipe. Balance of the 400 ft. line remains 
in service. Even after 62 years of heavy usage, the 
original Dickey Clay Pipe is as good as the day it was 
originally installed-unaffected by years of corrosive 
wastes it has carried. When you plan your municipal 
sewers, always specify chemically inert pipe that serves 
today and tomorrow with equal efficiency-Dickey Salt
Glazed Vitrified Clay Sewer Pipe. 

Providing improved sanitation for better living 

ICKEY ::~~t:1~fzed 
clay pipe 

VIT. S. D:ICKEY' CLAY MFO. CO. 

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

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

ERIN GO BRAUGH 
(Continued from page 21) 

An Engineer." 

The year 1906 was another mo
mentous year in the development 
of St. Pat's Week as several more • 
new ideas were introduced at this 
time. The new ideas were The 
"Blarney Stone," the knighting 
ceremony and the degrees of St. 
Patrick, the Campus Stunt, the 
St. Pat's Ball, and the first issue 
of THE SHAMROCK. 

In the ensuing years, very few 
deviations were made from the 
then established pattern of St. 
Pat's or Engineers' Week. A few 
of the significant additions were 
the Burrall Class attendance, the 
Green Tea, and the St. Pat But
tons. With the addition of these 
events, the traditional pattern of 
Engineers' Week as it was ob
served this year was established. 

Grab the Pistols! 

An interesting, and unfortunate, 
highlight of the St. Pat's tradition 
was the feud between the engi
neers and the law students. In 
the 29 years between 1903 and 
1932 there were fights too numer
ous to fully discuss here, and 
usually reaching a climax during 
St. Pat celebrations. Finally, in 
1932, after newspapers all over 
the United States carried an ac
count of the "gang warfare" on 
the campus at the University of 
Missouri, the University authori
ties intervened and enforced an 
armistice. The reason for the 
violent denunciation of this feud 
by the people is that in 1932 the 
lawyers managed to kidnap the 
Engineers' Queen before her 
coronation and held her until the 
ball was over and St. Patrick had 
gone. This caused the incensed 
engineers to appoint a committee 
to apprehend the kidnappers and 
shave their heads bald. The kid
nappers, five in number, not wish
ing to have their heads shaved 
bought themselves pistols for pro-

( Continued on page 39) 
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Minimum Starting Salaries 
What to Expect 
For Year 1959 

EDITOR'S NOTE: The SHAMROCK wishes 

to recognize the service rendered by 

the ENGINEERS AND SCIENTISTS OF AMERICA 

in compiling this report of expected 

minimum salaries which will be in 

effect during 1959. 

AN ENGINEER needs to con
sider many factors when 

he accepts a new position, one of 
which is the starting salary. Al
though this report is concerned 
solely with starting salaries, this 
does not mean that we consider 
them to be of paramount import
ance. We believe that no engineer 
should consider any position, re
gardless of how attractive the 
salary offer might be, unless it 
provides technical and profession
al opportunities appropriate to his 
experience and interests. We also 
believe that the most important 
variables in an engineer's career 
earnings are his ability, his indus
try, and the quality of his work 
assignment. 

ESA's Salary Schedule 

Despite this, or perhaps because 
of it, we recognize that it is pos
sible for an engineer to under
estimate the importance of his 
starting salary on his future pro
fessional and economic develop
ment. However, we also recognize 
that few engineers have sufficient 
statistical data available with 
which to evaluate an employer's 
offer. To fill this need, the Engi
neers and Scientists of America 
have analyzed the salary data 
which we have available. From 
this we have developed a chart 
of mrnrmum starting salaries 
which we believe represents the 
engineering salary practices which 
will be in effect during most of 
1959. 

This chart reveals the import

( Continued on page 41) 
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SALARY VARIATIONS AND 'QUALITY' 
This chart plots the salary variation with "quality" at various ex-· 

perience levels. "Quality" is expressed as a percentile varying from the 
lowest (0 % ) to the highest (100 % ) within the entire engineering and 
scientific professions. 

TO USE THIS CHART, an engineer must first estimate his position 
in the "quality" spectrum and then determine the amount of "applicable" 
experience which he has acquired. The minimum starting salary which 
he can expect can then be read opposite the intersection of that "quality" 
percentile and the curve for that experience level. 

Of course, no engineer, any more than any employer, can "pin
point" his position on this chart. An engineer can only estimate a range 
of possible "quality" evaluations. There also may be some uncertainty 
as to how much of his experience will be considered to be applicable. 
The shaded area on the chart is an example of the effect of this uncer
tainty. This is an example of the engineer who believes he falls between 
65 % and 75% in the "quality" spectrum and who has between 1½ and 2 
years of experience. He should expect to receive offers between $555 
and $595 per month. 

IN EVALUATING HIS POSITION on this chart, a graduating 
engineer should consider not only his class standing but the probable 
influence on a recruiter of his extra-curricular activities, personality, 
etc. Education beyond the BS degree is considered as extra experience, 
usually on a year-for-year basis. The engineer who is currently em
ployed needs to consider both his position in the "quality" spectrum 
within his present organization and the position of that organization 
within the "quality" spectrum of the entire profession. 

This chart can also be used in another way. An employed engineer 
can enter the chart at his present salary and his current experience 
level. His apparent "quality" percentile, assuming his present salary is 
correct, can then be read at the intersection of his salary and experience 
lines. 

ALTHOUGH THESE CURVES are intended to represent employed 
engineers and scientists rather than supervisors, they are also a reason
able approximation to the salaries of technical supervisors, at least in 
the range of experience levels covered. 
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SHAMROCK 

When in the course of human 
events it becomes necessary for 
one_ group of students to exist sans 
sleep, sans rest and relaxation, 
there is just cause for the dissolu
tion of the bands of subjugation 
imposed by the hier-eduarchy 
upon them, for their assumption, 
among the powers that be in this 
university, of the separate and 
equal station to whic;h the laws of 
physics and of the god of science 
entitle them. 

We hold these truths to be self
evident, that all engineers, be 
they student or teacher, ought to 
be created equal; that they ought 
to be endowed by their creator 
with certain inalienable rights; 
that among these are night life, 
freedom from academics and the 
pursuit of happy co-eds. That in 
spite of these rights, faculties are 
instituted over us, deriving their 
JUST power from the consent of 
the Board of Curators. That 
whenever any faculty becomes de
structive of the student mind and 
body it should be the right of this 
body to alter or abolish it and to 
institute a new faculty, laying its 
foundations on such principles, 
and organizing its powers in such 
form, as shall seem to them most 
likely to insure its benevolence 
and impotence. 

Prudence, indeed, will dictate 
that faculties long established, and 
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God knows ours is long estab
lished should not be changed for 
light and transient causes. All ex
perience hath shown that engi
neers are more disposed to suffer, 
while evils are sufferable, than to 
right themselves by casting off 
those chains which bind them to 
their boards. But when a long 
train of abuses and sadistic acts, 
pursuing invariably the same ob
ject, the "breaking" of the stu
dent, evinces a design to reduce 
them under absolute despotism to 
the level of IBM machines, it is 
their right, it is their duty, to 
throw off such a faculty and to 
provide new guards for their fu
ture security. Such has been the 
patient sufferance of these engi
neers and such now is the neces
sity which constrains them to 
abolish this despotism sans benev
olence. 

The history of some members of 
the present faculty is a history of 
repeated despotic acts, in object, 
the establishment of an absolute 
tyranny over these engineers. To 
prove this let facts be submitted 
to a candid world: 

They have established work 
quotas which they are want to 
announce less than a fortnight in 
advance of scheduled delivery on 
penalty of drastic deduction, 
which compel us to work eighteen 
hours of the day and contemplate 
our works the remaining six. 

They set standards of graphical 

representation which compel us 
to devote twenty or more sheets 
of two-for-a-nickel graph paper, 
and as many hours, to each of the 
ponderous number of graphs re
quired in the semester. 

They have decreed that points 
on the above mentioned graphs 
shall be represented as circles of 
3/ 32" diameter; Not 5/ 64" nor 
7/ 64" but 3/ 32"; that all graphs 
shall be oriented in a certain way 
on a page and shall contain certain 
very vital statistics; that all copy 
shall be offset printed by hand in 
genuine India ink without the aid 
of Leroy, and that all reports shall 
conform in the archaic formalities 
set down by the Founding Fathers 
and be submitted with respect. 

They, fully cognizant of the 
afore-stated requirements, have 
also ordained that all reports shall 
be ORIGINAL and that the 'bare 
minimum' is barely deserving of a 
passing grade. "Excogitate," they 
cry, when even problems must be 
substituted on a certain size of 
paper. 

They have, each to his own 
classes, decreed that all members 
of said classes shall, in order to 
obtain a passing grade, devote one 
night of the week to the particular 
professional organization which 
receives his patronage. 

They have decreed that we 
shall, in addition to our technical 
courses, be subjected to certain 
liberal arts courses in order to 
master the art of reading and 
writing so that we may not find 
ourselves in their own embarrass
ing situation. 

They have required us to read 
and digest voluminous texts to en
able us to run such machines as 
lathes and drill presses, perform 
the various sundry and menial 
tasks of apprentice machinists, or 
to polish little bits of metal much 
as primitive man must have done. 

They have required us to pur
( Continued on page 38) 
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• IS 

tailored 

to 
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individual 
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Training at Du Pont begins the day the 
uew graduate joins the Compan y, and 
it continues throughout his career. He 
is usually given a specific assignment 
at once, so he learns informally in con
sultation with his supervisor and his 
associ 'l tes assigned to the same project. 
This informal approach to training is 
supplemented by frequent meetings and 
seminars and by scheduled perform
ance reviews by each man's supervisor. 

It is partly throu;;h this method of 
training that D!-IPont develops its man
agement men of tomorrow. And the 
need is increasing every day for quali
fied people to supervise the develop
ment, production and distribution of 
new products as well as DuPont's 1200 
existing products and product lines. 
So if you join DuPont you can be sure 
that you will retain your identity as an 
individual and be prepared for ad
vancement as quickly as your abilities 
-and job openings-permit. 

WATCH THE 

DU PONT "SHOW OF THE MONTH" 

ON TELEVISION 

~ 
Ille; u ~ PAT o,r 

BETTER THINGS FOR BETTER LIVING 

. • . THROUGH CHEMISTRY 
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KEEP COOL 
How large an air conditioning 

unit is required by a seven-room 
ranch house, facing northwest, and 
shaded by a grove of oak trees? 
The Westinghouse computor 
shown on this page will analyze 
over 50 factors affecting the cool
ing needs of a home, and in 24 
seconds provide the information 
indicating what size air condition
ing unit should be installed. Be
cause of economic considerations, 
the computor itself cannot be 
used on an individual home own
er basis, of course, but it will 
better equip salesmen and dealers 
to determine these individual cus
tomer requirements. 

NO MORE PUSHING 
Stalled auto drivers will not be 

able to start a 1959 hydromatic 
car by pushing it anymore. All 
hydromatics on the new models 
have been redesigned, eliminating 
the output shaft pump that turns 
over the engine when the wheels 
go around. Stalled drivers will 
have to use a jumper cable from a 
booster or another battery. 
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WELD WITH SOUND 
An experimental method for 

welding metals together simply 
by "stirring up" their surface 
molecules with powerful high
frequency sound waves has been 
developed by Westinghouse. The 
metals to be welded pass between 
two vibrating wheels that carry 
the sound waves. By a kneading 
action, the wheels "sew" a con
tinuous seam which looks like a 
typical electric weld. Special suc
cess has been had with aluminum, 
one of the most difficult metals to 
weld conventionally. 

GREASELESS ,BEARINGS 
At least one 1960 automobile 

will be using non-lubricated life
time fabric bearings developed by 
the American Metal P roducts 
Company of Detroit. Fabric bear
ings have a life up to ten times 
that of metal to metal lubricated 
bearings. "Taflon" , developed by 
DuPont, has one of the lowest co
efficients of friction known. 

EAT BAGS- SAVE ASH CANS 
Packages for food and other 

supplies will soon be edible, prob
ably in the form of vitamin-loaded 
chemical films. Big consideration 
here is for weight reduction in 
space travel. 

FROSTY STEEL 
A new-real cool-finish is 

now being applied to stainless 
steel, giving it a frosty appear
ance. The new finish is made pos
sible by a type of "semi-blasting" 
technique which gives the metal 
a frosted look by forming tiny 
mounds on the surface of the 
metal. This process, which is put 
on very lightly and does not 
penetrate the surface of the metal, 
diffuses light rays and gives the 
frosted appearance. All kinds of 
patterns, lettering, bossed, de
posed, flat or contoured surfaces, 
can be handled by the new pro
cess. Also, the finish is applied 
after the stainless steel part is 
formed. 
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TRANSDUCERS 

( Continued from page 26) 

over the entire back surface of 
the radiating plate. The plate it
self is relatively thin thereby 
adding very little mass to the 
vibrating system. Its dimensions 
are noncritical. 

Vibration Action 

HAYS 
HARDWARE CO. 

The overall effect known as 
magnetostriction is what causes 
the familiar humming in toy train 
transformers and in erector set 
motors. However, in these in
stances the frequency of vibra
tions in the audible range. These 
vibrations are undesirable be
cause they are annoying and rep
resent wasted power. Often we go 
to great lengths to get rid of them 
in industrial electrical equipment. 

In contrast to the flexural type 
of vibration found in most mag
netostrictive transducers, this unit 
vibrates with a clean piston-like 
action making the entire plate 
surface contribute uniformly to 
delivering sound energy. Figure 2 
compares the new spaced lamina
tion transducer with a convention
al magnetostrictive transducer. 
Both require the same amount of 
power, yet the new transducer 
covers a large area, uses less metal 
for construction, and delivers 
twice the amount of ultrasonic 
power. The net result of this de
sign is to increase the electro
mechanical conversion efficiency 
in a closed tank by a factor of two 

808 Broadway, Ph. GI 3-4710 

In conventional magnetostric
tive transducers, the individual 
laminations which make up the 
magnetic core are stacked solidly 
back to back. One or more such 
stacks or cores are then bounded 
to a heavy plate to form the trans
ducer assembly. Since such a 
plate is driven at points which are 
appreciably separated, it does not 
respond as a single unit but 
vibrates in an inefficient flexural 
mode. 

One Alternative 

One alternative which has been 
used is to build the entire trans
ducer as a single stack. This elimi
nates the flexural vibration but 
requires an excessive amount of 
core material per square inch of 
radiating area, and hence, is ex
tremely inefficient. 

The new transducer, because of 
its construction, is generally re
ferred to by engineers as a 
"spaced lamination" unit. The 
core elements in this transducer 
are thin metal laminations spaced 
uniformly at selected intervals 

Beverages of Quality 

116 South Ninth 

Gibson 3-S400 
FREE DELIVERY 

(Continued on page 39) 

Congratulations 

Best wishes and good luck to the SHAMROCK 
on its 25th anniversary. 

Be sure to get your picture taken at the St. 
Pat's Ball by 

CHARLES MAR PICTURES 
25 South 10th Street 

All Your School Needs 
Save your student rebates - worth S % in merchandise anytime 

Post Office - New and Used Books - Checks Cashed Free . 
UNIVERSITY BOOK STORE 

STUDENT UNION BUILDING 
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~ 
.How 
SANITONE 

SOFT-SET® 
Dry Cleaning 
Keeps Woolen* 
Fabrics Soft and 
lustrous as 

. , NEW! 
• ~rdinary dry cl~an-

mg often robs damty 
wool and wool-like fabrics of much 
of their charm. Our new Sanitone 
Dry Cleaning featuring Soft-Set® 
Finish keeps these lovely fabrics 
as soft and lustrous as the day 
you bought them. Try us and see. 

Robinson's Cleaners 

EPIMETHEUS 
(Continued from page 13) 

FROM SOMEWHERE in the 
void an intensly radioactive fleck 
of matter careened quite close to 
the ship, almost touched for an 
instant the sensitive probe of a 
radiation indicator, then hurtled 
away into anonymity. 

Inside the vessel, an alarm 
pealed suddenly, loudly, terribly 
close to the man in the crowded 
machine. The warning finger of a 
meter before him lay firm against 
its stop, far past the danger line. 

THE COLONEL gave no 
thought to discovering the cause 
of the disturbance, didn't wait to 
check for instrumental error, or 
to see if the radiation continued. 
Shock had completely destroyed 
his self-confidence. In feverish 
haste he set the panel to turn the 
vessel, to return it to Earth in 
defeat. 

907 University GI 2-1107 Apparently, mankind was not 
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yet ready . . . • 

-<I\ See the difference 
~ 

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

costs you 
nothing extra 

feel the difference 

MAKES IN YOUR CLOTHES 

bORN-CLONEY 
107 S. Eighth Phone GI 3-3114 

SHAMROCK SEZ 
(Continued from page· 34) 

chase expensive texts which bear 
little or no relation to the course 
as taught. SOME among their 
number have even gone so far as 
to subject us to lectures having no 
relation to the course or multiple 
choice answers bearing no rela
tion to examination questions. 

They require of us the taking of 
many courses for which they have 
not sufficient facilities for present 
enrollment, and which are closed 
with a smile early in the registra
tion period. 

Lastly, they require that we 
PRODUCE! Produce or be sent 
to the salt mines? No, the School 
of Mines at Rolla would be far too 
kind a fate. It is more simple. 
Either we produce or fall upon 
the mercy of the very selective 
service. 

In every stage of these oppres
sions we have petitioned for re
dress, in most humble terms. Our 
repeated petitions have been ans
wered only by repeated injury! 
These faculty, whose character
istics are thus marked by every 
act which may define tyrants are 
unfit to be the philosopher kings 
of our chosen profession. 

Nor have we been wanting in 
attention to our faculty brethern. 
We have warned them from time 
to time of attempts, made by one 
or another of their number, to ex
tend an unwarranted oppression 
over us. We have appealed to 
their native justice and magnan
imity. We have conjured them, 
by the ties of our common human 
kindred, to disavow these usurpa
tions which would inevitably in
terrupt our connections and cor
respondence. 

They, too, have been deaf to the 
voice of justice and consanguinity. 
We must, therefore, acquiesce in 
the necessity which denounces 
our separation, and hold them, as 
we hold th, _rest of mankind, fel
low travelers in war, in peace.
friends . . . • 

THE MISSOURI SHAMROCK 



TRANSDUCERS 
( Continued from page 37) 

over conventional magnetostric
tive transducer. The spaced lami
nation transducer has proved so 
successful that the transducer is 
no longer considered the "weak 
link" in useful ultrasonic systems. 

Some manufacturing operations 
have already been made practical 
by the new spaced lamination 
transducer. They include, the 
silver plating of aluminum bus 
bars, the cleaning of printed cir
cuitry boards, and the decon
tamination of atomic apparatus. 
The ultrasonic silver plating pro
cess made possible a reduction in 
the number of steps from 12 to 3 
and a time reduction from 30 
minutes to 2.5 minutes. Similar 

results have been obtained in 
other industrial applications. 

Another Use 

Another use for the spaced 
lamination transducer is the ultra
sonic sink proposed for general 
kitchen or home use. The ultra
sonic sink might be used for wash
ing dishes, vegetables, pots or 
pans, providing the advantages of 
more effective cleaning with a 
reduction of effort on the part of 
the housewife. A test model of the 
ultrasonic sink has been con
structed by Westinghouse and is 
now being evaluated to determine 
its full potential. The entire modi
fication of the test sink was made 
with no impairment of any of the 

usual sink functions. "" 

SPRING 1959 INTERVIEWING SCHEDULE 
Date 

MARCH 
23 
23 
24 
24 
31 

APRIL 
1 & 2 

2 
6 
8 
9 

10 
14 
14 

Company Interested In: 

The Vendo Company --------------------ME, IE, EE 
Panhandle Eastern Pipe Line Co. -------CH.E, CE, ME, EE 
Granite City Steel Co. ------------------CE, ME, IE, EE 
Swift & Company ----------------- ----CH.E , EE, ME, PHYSICS, CHEM. 
Temco Aircraft Corporation _____________ ME, CE, PHYSICS 

Proctor & Gamble ----------------------SUMMER WORK (CH.E, ME, IE, EE, CE) 
Missouri Pacific Railroad - -------------· CE 
North American (5 or 6 divisions) ______ IE, EE, ME, CH.E, CE, MATH., PHYSICS 
U. S. Naval Avionics Facility ___________ ME, EE 
Times-Mirror Newspaper Co. _______ ____ IE, ME 
Cessna Aircraft Company _______________ ME, EE, CE 
The Martin Company _______ _________ __ EE, ME, PHYSICS 
Schlumberger Well Surveying Corp. _____ EE, ME 

CONGRATULATIONS ENGINEERS 

on 

SHAMROCK'S 25TH ANNIVERSARY 

25 ON THE STROLLWAY 

Phone GI 2-3151 

Tiger Laundry & Dry-Cleaning 

Congratulations to the 

Shamrock on its 25th anniversary 

GI 3-4155 1101 Broadway 
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ERIN GO BRAGH 

( Continued from page 30) 

tection. All of this resulted in 
three engineers being shot, one 
very seriously, and sixteen engi
neers and lawyers being expelled 
from school. 

Another interesting aspect of 
this tradition of St. Pat is the 
blarney stone. The original stone 
was a green marble slab unearth
ed during excavation for the 
foundations of the Engineering 
Laboratories. This stone had en
graved on it strange hieroglyphics. 
After great efforts by authorities 
in this field, these markings were 
deciphered and found to say the 
following: "Lo, I am Saint Pat
rick and an engineer. The Spirit 
now moveth me to speak and I 
will write my sayings upon this 
stone. Yea, verily, upon this stone 
will I write them and then will I 
bury it even where I now stand 
and many generations hence shall 
it be resurrected to guide and 
direct the Faithful that cometh 
after me. For in the latter days 
my followers shall be many and 
shall wax great and Legion shall 
be their name. A great nation 
shall they be and I will deliver 
their enemies into their hands. 
Every beast of the field and every 
creeping thing shall they subdue. 
The stubborn mule shall they ride 
with bridle and saddle and lead 
with halters. Even upon his back 
shall they beat him with the shel
lallah that I give unto them until 
he becometh as a lamb. Yea, 
verily, I say unto you they shall 
tame the wild asses." 

Tradition and Color 

Such has been the beginning 
and development of St. Pat's 
Week from a desire of · a group of 
students in 1903 for an unauth
orized holiday, until today, when 
it has become a traditional and 
colorful event, not only here at 
the University of Missouri, its 
birthplace, but at colleges all over 
the United States. A fitting climax 

for a worthy idea. • 
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Use Professional 

Tools 

NOW 

Black Gold graphite, 

or LOCKTITE with 
NO SLIP• SPIRAL GRIP 
lead bolder and 

Black Gold Imported 
9030 Castell Lead. 

Nothing is more 
important to you in the 
formative phase of your 
education than to develop 
professional habits. 
A.W.FABER Black Gold 
graphite has helped 
countless thousands of 
seasoned Pros acquire 
the "golden touch". 
It is available to you 
either in the world
renowned Castell wood 
pencil or in the Spiral 
Grip TEL-A-GRADE 
LOCKTITE with degree 
indicator. 
Black Gold graphite tests 
out at more than 99% 
pure natural carbon. 
It is smooth, grit-free 
and black as a raven's 
wing. It takes a long, 
keen point and resists 
heavy pressure in 
drawing or drafting. 
Whether your talents are 
creative or interpretive, 
you'll do better work 
once you acquire the 
"golden touch" with 
professional Castell 
tools. 20 superb degrees, 
8B to lOH. Pick up 
some Castells at your 
convenient supply 
store today. 

SALARIES 
(Continued from page 31) 

ance, for both employer and engi
neer, of evaluating an engineer's 

~ "quality." (His experience level, 
which is the other variable re
quired to determine salary from 
this chart, is relatively easy to 
establish.) 

Evaluating Engineers 

Contrary to general belief, it is 
nearly impossible for an employer 
to d e t e r m i n e an engineer's 
"worth" on an absolute scale. The 
only practical basis for evaluating 
"worth" is to estimate the "cost 
of replacement." In practice a 
supervisor ranks his engineers 
relative to each other in accord
ance with his estimate of their 
relative value to the Company. 
The absolute level of the whole 
engineering salary structure is 
then controlled in some way to 
remain roughly in balance with 
the market value, as established 
by the salaries required to hire 
engineers, competitors' salaries, 
etc. 

The combination of those two 
factors - (1) large spread in 
salaries between various "quality" 
levels and (2) inability to deter
mine absolute values of "worth" 
-causes an engineer's starting 
salary to have an unexpectedly 
large influence on his professional 
career. This happens in two ways. 

Salary and Assignment 

A.W. FABER-CASTELL 

Most salary administration 
practices seek to maintain consis
tent relationships between an 
engineer's salary and his work 
contribution. Thus an engineer 
whose starting salary is higher is 
more likely to be assigned a some
what more responsible job. This 
assignment in turn results in a 
higher rate of development of the 
engineer's professional compet
ence. This in turn results in his 
earning a larger merit raise. And 
so on. The compounding effect of 
even small differences can be-

PENCIL CO., INC. NEW ARK 3, N. J. ( Continued on page 41) 
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SALARIES 
( Continued from page 40) 

come very significant over an 
engineer's whole career. 

Reverse Evaluation 

An employer's task of properly 
evaluating an engineer-applicant 
is quite difficult. In these cases, it 
is common to (unconsciously, 
perhaps) reverse the usual proce
dure and actually "evaluate" the 
engineer's "worth," at least to a 
considerable extent, by his pre
sent salary. (It is common prac
tice to offer an engineer more than 
he is presently making, but usual
ly only a limited amount more.) 
Thus if an engineer is working 
for an employer whose salaries 
are uniformly low, he is likely to 
be in trouble if he decides to 
change employers. Even though 
his present salary will be low, his 
prospective employer will not be 
inclined to offer him more than 
the "normal" increase over his 

present salary. Thus he will fit 
into his new employer's salary 
structure as if he was a lower 
"quality" engineer than he really 
is. This "reverse evaluation" will 
often influence both his salary and 
his work assignments for many 
years to come. 

Of course, most companies seek 
to rate the work performance of 
all the engineers relative to each 
other and to adjust the salary re
lationships to suit. There are, how
ever, some factors which hinder 
the elimination of salary inequi
ties, particularly starting salary 
inequities. Most salary adminis
tration schemes involve control 
over the maximum amount of 
money which can be dispensed in 
raises during each period of time. 
There are frequently limits as to 
the maximum raise which any one 
engineer may receive at any one 
time. Thus it sometimes happens 
that an "extra" increase for one 
engineer tends to reduce the 
amount of money available for 

other engineers. Although such 
adjustments are possible with 
most employers, in practice it is 
likely that more of his salary 
"error" will be rectified by "slot
ting" him lower on the "quality" 
curve than will be rectified by 
extra salary increases. 

Summary 

In summary, we have reached 
the conclusion that an engineer's 
hiring salary is much more im
portant than it might appear. It is 
likely that his salary will tend to 
identify his "quality." It often in
fluences his work assignments 
which, in turn, influence his pro
fessional development. It can 
exert these influences for many 
years into the future. The longer 
an engineer works at a lower 
salary than his ability warrants
where this is the case-the greater 
is the likelihood that he will come 
to be thought of as a lower quality 
engineer, particularly by prospec
tive future employers. "-

TECHNICAL FOUNTAIN PENS 

RAPIDOGRAPH P E N s 6

~0H-I-NOOR 

C ON TINUO U S F E E D - NON -CL O GGING - QUICK-FILLING 

USES WRIT I NG OR DRAW I NG INK 
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LAST DROP BOTTLE WITH SCREW TOP 
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Now Available in Sizes: 
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J
UST behind the sca:r:red door 
of 233 Engineering lies the 
headquarters of one of Engine 

schools most interesting groups 
the SHAMROCK Staff. These hardy 
individualists can be found 
scurrying through the halls with 
a rather dishelved appearance as 
the deadline rolls around each 
month. For what are absurd rea
sons to most engineers, these men 
willingly devote many hours to 
producing one of the two student 
magazines on the Missouri Uni
versity campus. 

In spite of the long hours and 
generally non-existant pay, staff 
positions are filled without a great 
deal of difficulty. Why? First, the 
opportunity to get material pub
lished is one in a thousand. J our
nalism students may write stories 
for several semesters and get no
thing published, while the SHAM

ROCK staff is reasonably sure of 
having all well-written stories 
published. Secondly, you the stu
dent number can be subdued in 
favor of you, the individualist. 
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BOB RIGDON 
editor 

JIM JACKSON 
business manager 

THE 25TH 

Perhaps every staff feels that 
their magazine surpasses that of 
past years, however, this year's 
staff certainly has made more 
drastic revivisions than any staff 
in recent years. We think that 
you will agree that these ·changes 
have made the SHAMROCK a de
cidedly better magazine. Among 
the more important changes has 
been the re-organization which is 
shown on this page. This new 
staff line-up is intended to give the 
engineering students a greater 
opportunity to help publish the 
SHAMROCK, which should result 
in an improved magazine. 

JIM TILLMAN, a senior M.E. 
fills the job of features editor 
under our reorganization. He en
sures that when next months 
deadline rolls around, there will 
be features articles ready for 
publication. 

Our copy editor, LARRY 
FRIESZ, a senior E.E., is possibly 
our most unrewarded staff mem
ber as a result of the time he 

spends re-writing and correcting 
other people's articles. 

Layout editor CHUCK De
RIEMER is one of SHAMROCK'S 
"idea" men. He is the culprit who 
re-designed our contents page be
tween laying out issues. 

Among our writers are DA VE 
LEE, BUD McKELVY, DAVE 
SAFERSTEIN, BOB JOHNSON, 
GERALD ROTHMAN, and 
STEVE RIITMASTER. These 
masters of the printed word turn 
out the major part of the copy 
which composes the SHAMROCK. 

JIM JACKSON, a senior M.E., 
heads the business staff this year. 
He is presently trying to pay for 
our anniversary issue with in
sufficient funds. Good luck, Jim. 

Keeping a close check on na
tional ads is LES SIMS. Les at
tended our national convention in 
Boulder, Colorado, this year. 

On the local scene, KIRK 
ROSENHAN protects our finan
cial interests with the Columbia 
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STAFF 
BOB RIGDON, E.E. '60 

merchants. Kirk took over the 
job as local ad manager about the 
middle of this year. 

The SHAMROCK'S cash sales have 
gone up 400 % this year. A great 
deal of the credit goes to BILL 
RIGDON, our circulation man
ager. 

We hope that some of BOB 
BOGGS covers will win a na
tional award. Bob is the SHAM

ROCK'S photographer and is re
sponsible for most of the pictures 
in the magazine. 

WAYNE KILPATRICK, our 
staff artist, draws all of the car
toons and some of the story illu
strations. Wayne is one of the 
few staff members who has print
ing experience. 

Not only decorative, but also 
very efficient are our secretaries, 
NANCY SILVER and SHARON 
BERGSCHNEIDER. They have 
the rare ability to read engineer's 
handwriting and reproduce a 
legible typewritten copy. 

The men who enjoy the jokes, 

MARCH, 1959 
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- W. Kilpatrick 
NEW ORGANIZATION OF the Shamrock gives more responsibility to all members of 
the staff. At the same time each member also receives a greater opportunity to 
put his resourcefulness and imagination to work, benefiting Shamrock and him. 

and censor some of the more rare 
ones, are our faculty advisors, 
DR. ROBERT EASTMAN and 
DR. JACK MORGAN. 

The editor's chair is filled by 
BOB RIGDON. He has the hair
pulling task of co-ordinating all 
the contributors, the editors, and 
the business and advertising staffs 
so that the SHAMROCK will be 
written, printed and distributed 
on time. 

In a few weeks the editor for 
next year will be chosen. The edi
tor elect will work closely with 
the editor-, learning his job and 
preparing for that nervous day 
next October when the first issue 
of SHAMROCK for the next school 
year rolls off the presses. 

In between then and now two 
more issues will be published, 
completing SHAMROCK'S 25th 
anniversary. It has been a wild, 
frantic, deadline nearing year. 
The SHAMROCK staff would like to 
thank you for being as kind to u s 
as you have been. 

Shamrock's Statement 
Of Principles 

• To keep the Engineers in
formed of technical news 
at the University. 

• To keep the Engineers in
formed of latest develop
ments in industry. 

• To present through edito
rials the Engineers' point 
of view. 

• To provide feature articles 
on current topics . 

• To maintain a publicati,on,· 
of the highest quality. 

• To provide opportunities 
for advancement of Engi
neering literary talent. 
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BULLARNEY 
OVERHEAD IN E.E. LAB 

A glossary is provided at the 
end of the report to explain all 
the engineering terms marked 
with an asterisk. 

"Well, here we are again." 
"Yah." 
"I wonder what kind of an orgy 

we perform this week?" 
"Beats me." 
"Anyone read the experiment 

yet?" 
"No." 
"Not me." 
"I did." 
"Darn you, Taylor. You know 

the rules of our club. Nobody 
reads the experiment until fifteen 
minutes after the period starts. 

"I must have been out of my 
mind.'' 

"I guess we might as well get 
the show on the road." 

"Forsooth." 
"It says here, 

know ledge of the 
'From your 
oscilloscope* 

gained in previous experiments, 
connect the scope into the circuit 
shown, so the voltage fluctuation 
across the unilateral filibuster* 
may be observed'." 

"What's a unilateral filibuster?" 
"Beats me." 
"I'm snowed." 
"Belch." 
"This must be it." 
"That's my cigarette." 
"It says here, 'Plot the suicidal 

source current as a function of 
time measured in hours'." 

"That's sinusoidal, you idiot." 
"What does sinusoidal mean?" 
"I don't know." 
"Where do we put the ammeter* 

in the circuit to measure source 
current?" 

"Across the source, I guess." 
"What happened?" 
"The needle went around three 

times and disappeared." 
"Try a bigger meter." 
"That needle just went around 

twice and melted." 
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"They don't make those meters 
like they used to. I guess we'll 
have to fudge that into the re
port." 

"Remember that experiment we 
did last week?" 

"No." 
"Me either." 
"Can't say that I do." 
"Well, anyway, the curve I 

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

"My curve came out a circle." 
"Mine was square." 
"I plotted one that looked like 

a rip saw blade." 
"That's what happens when we 

don't decide what kind of curve 
we're going to plot before we 
write up the reports." 

"It says here, 'Name twenty 
practical, everyday uses you can 
think of for the filibuster'." 

"They must have bought a 

bunch of them from a starving 
professor and now they don't 
know what to do with them." 

"Which one of you guys is tak-
ing down the data?" 

"I thought you were." 
"I thought he was." 
"We don't hav~ any data yet." 
"We'll have to fudge that into 

the report." 
"What kind of a curve should 

we use this week for our graphs?" 
"I always had good luck with 

the one with a big sag in it." 
"Yah. That one always works 

out pretty good." 
"Sort of hard to make up data 

for that one." 
"Let's use a straight line this 

time." 
"Okay. We can use the other 

one next week." 
"Sounds good to me." 
"Good enough." 
"Belch." 
"My gosh. I've been shot." 
"What happened to Taylor?" 
"He fainted. He said someone 

shot him." 
"I charged up that big capaci-

tator* and touched one wire to 
each of his ear lobes." 

"That's a pretty good joke, Jim, 
I'll have to remember it." 

"You got a good head on you, 
Jim." 

"Where am I?" 
"Get off the floor and stop goof

ing off, Taylor." 
"Our fuse* just burned out 

again." 
"They don't make those fuses 

like they used to. Short a wire 
across it." 

"What do you think was on 
ther.e before?" 

"It says here, 'Derive equations 
to fit each curve that you will 
plot, et cetera, ad nauseam' ." 

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

"Yah, there should be a couple 
there we can fudge in." 

"Eureka." 
"What's up?" 
"I found a microphone someone 

forgot in the oscilloscope." 
"You got a pair of plyers?" 
"I could use this mike with my 

ham set." 
Snip. 
Editor's note: The four students 

involved in this recorded conver
sation were stripped of their 
epaulets and brass buttons, had 
their slide rules broken in half 
over the dean's knee, and were 
drummed out of the corps. 

GLOSSARY: 
Ammeter . . . A meter used to 

measure the amms flowing in a 
circut. 

Capacitor ... Replacement for the 
condenser. 

Fuse ... Common replacement 
for the copper penny. 

Oscilloscope . . . Single channel 
television. 

Unilateral filibuster . . . You 
name it. 

Reprinted from The Denver Engineer. 

THE MISSOURI SHAMROCK 



From research to finished product-

Photo graph y works with the engineer 

Sparks fl y as the plant photographer 
records a grinding technique for study. 

Photoelastic stress analysis helps the design engineer 
pinpoint areas requiring extra strength. 

Giant machines produce a flow of photo-exact engi
neering drawings-save countless hours of drafting 
time. 

T oday photography plays many important roles in 
industry. It speeds engineering and production pro
cedures. It trains and teaches. It sells. In whatever 
work you do, you will find photography will play a 
part in improving products, aiding quality controls 
and increasing business. 

Careers with Kodak 
With photography and photographic processes becoming 
increasingly important in the business and industry of 
tomorrow, there are new and challenging opportunities at 
Kodak in research, engineering, electronics, design and 
production. 

If you are looking for such an interesting opportunity, 
write for information about careers with Kodak. Address : 
Business and Technical Personnel Dept., Eastman Kodak 
Company, Rochester 4, N .Y. 

EASTMAN KODAK COMPANY 
Rochester 4, N.Y. 

Color transparencies on 
the production line aid 
operators in assembly 
operations- save time 
and reduce errors. 



Where do you find better advancement 
opportunities- in a large company or a 
small one? To help you, the college 
student, resolve that problem, Mr. Abbott 
answers the following questions con
cerning advancement opportunities in 
engineering, manufacturing and tech
nical marketing at General Electric. 

Q. In a large Company such as General 
Electric, how can you assure that every 
man deserving of recognition will get it? 
Don't some capable people become lost? 

A. No, they don't. And it's be
cause of the way G .E. has been 
organized. By decentralizing into 
more than a hundred smaller oper
ating departments, we've been able 
to pinpoint both authority and re
sponsibility. Our products are engi
neered, manufactured and marketed 
by many departments comparable 
to small companies. Since each is 
completely responsible for its success 
and profitability, each individual 
within the department has a defined 
share of that responsibility. There
fore, outstanding performance is 
readily recognized. 

Q. If that's the case, are opportunities 
for advancement limited to openings 
within the department? 

A. Not at all. That's one of the 
advantages of our decentralized 
organization. It creates small oper
ations that individuals can "get their 
arms around" , and still reserves and 
enhances the inherent advantages of 
a large company. Widely diverse 
opportunities and promotions are 
available on a Company-wide basis. 

Q. But how does a department find the 
best man, Company-wide? 

A. We've developed personnel reg
isters to assure that the best quali
fied men for the job are not over
looked. The registers contain corn-

One of a series* 

Interview with General Electric's 

Earl G. Abbott 

Manager-Sales Training 

Advancement in a Large 

Company: How it Works 

plete appraisals of professional em
ployees. They enable a manager to 
make a thorough and objective 
search of the entire General Electric 
Company and come up with the 
man best qualified for the job. 

Q. How do advancement opportunities 
for technical graduates stack-up with 
those of other graduates? 

A. Very well. General Electric is 
recognized as a Company with out
standing technical skills and facili
ties . One out of every thirteen em
ployees is a scientist or engineer. 
And approximately 50 per cent of 
our Departrnen t General Managers 
have technical backgrounds. . . 
Q. flow about speed of advancement? 
Is G.E. a "young man's Company"? 

A. Definitely. A majority of all 
supervisors, managers and outstand
ing individual contributors working 
in the engineering function are below 
the age of forty . We believe that a 
job should be one for which you are 
qualified, but above all it should be 
one that challenges your ability. As 
you master one job we feel that 
consideration should be given to 
moving you to a position of greater 
responsibility. This is working, for 
in the professional field, one out of 
four of our people are in positions of 
greater responsibility today than 
they were a year ago. 

Q. Some men want to remain in a 
specialized technical job rather than go 
into managerial work. How does this 
affect their advancement? 

A. At G.E. there are many paths 
which lead to higher positions of 
recognition and prestige. Every man 
is essentially free to select the course 
which best fits both his abilities and 
interests. Furthermore, he may mod
ify that course if his interests change 

as his career progresses. Along any 
of these paths he may advance 
within the Company to very high 
levels of recognition and salary. 

Q. What aids to advancement does 
General Electric provide? 

A. We believe that it's just sound 
business policy to provide a stimu
lating climate for personal develop
ment. As the individual develops, 
through his own efforts, the Com
pany benefits from his contributions. 
General Electric has done much to 
provide the right kind of opportu
nity for its employees. Outstanding 
college graduates are given graduate 
study aid through the G-E Honors 
Program and Tuition Refund Pro
gram. Technical graduates entering 
the Engineering, Manufacturing, or 
Technical Marketing Programs start 
with on-the-job training and related 
study as preparation for more re
sponsible positions. Throughout 
their G-E careers they receive fre
quent appraisals as a guide for self 
development. Company-conducted 
courses are offered again at all 
levels of the organization. These 
help professionals gain the increas
ingly higher levels of education 
demanded by the complexities of 
modern business. Our goal is to see 
every man advance to the full limits 
of his capabilities. 

If you have other questions or want 
information on our programs for 
technical graduates, write to E. G. 
Abbott, Section 959-9, General 
Electric Co., Schenectady S, N. Y. 

* LOOK FOR other interviews dis
cussing: • Qualities We Look For 
in Young Engineers • Personal 
Development • S?lary. 

GENERAL. ELECTRIC 
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11So then U.S. Steel invested $7 70 million in us II 

An American baby is born every eight seconds-11,000 every day-4,000,000 a year. Our population will 
soon be over 200 million. And as our population grows, our production must grow. We'll need millions of 
new homes . . . new schools and hospitals ... new highways to carry 75 million motor vehicles by 1970 
... not to mention countless appliances and conveniences that haven't even been invented yet! 

No temporary setback can stop the growing needs of our population. That's why United States Steel 
has gone ahead with expenditures totaling $770 million to provide more and better steels for tomorrow's 
citizens. This is the practical way that we've demonstrated our faith in the future. 

USS is a registered trademark 

@ United States Steel 



Frank Willard joined Westinghouse in 1954-
now designing punched card control systems 

At 28, Frank G. Willard, a 1953 BA and MSEE gradu
ate of Dartmouth College, is already one of very few 
experts in an entirely new area in electrical engineering. 
Now a development engineer in the Westinghouse Con
trol Division at Buffalo, N. Y., Frank is specializing in 
advanced industrial control systems. He helped to de
velop PRODAC* control, the first programmed digital 
automatic control system for heavy industry; he was 
responsible for the first industrial application of com
putor-type magnetic core information storage; and, 
through major creative work in logic circuits, he was a 
key man in the team which designed the first completely 
automatic blooming mill control system for the 
steel industry. 

Most important, Frank Willard is doing exactly what 
he wants to be doing. Upon completion of the Westing
house Student Training Course, he was assigned to the 
Control Division and, soon thereafter, was selected to 
attend the Westinghouse Advanced Design Course at 
the University of Pittsburgh. He has · submitted 12 
patent disclosures; and he has 8 U. S. patents pending. 

APRIL, 1959 

Frank Willard is one of many talented young engi
neers who are finding rewarding careers with Westing
house. You can, too, if you've got ambition and you·re 
a man of exceptional ability. Our broad product line and 
decentralized operations provide a diversity of challeng
ing opportunities for talented engineers. Guided missile 
controls, atomic power, automation, radar, semicon
ductors, and large power equipment are only a few of 
the fascinating career fields to be found at Westinghouse. 

Why not find out now about the opportunities for you 
at Westinghouse? Write to Mr. L. H. Noggle, Westi ::i g
house Educational Department, Ardmore & Brinton 
Roads, Pittsburgh 21, Pennsylvania. 
•Trademark 

YOU CAN BE SURE •.. IF ITS -
Westinghouse 

WATCH ·· WESTINGHOUSE LUCI L LE BA LL-DES1-A RNAZ SHOWS·• 

CBS TV M ON DAYS 
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Lucretius ... on discovering truth 
" ... no fact is so simple that it is not harder to believe than 
to doubt at the first presen tation. Equally, there is nothing 
so mighty or so marvellous that the wonder it evokes does 
not tend to diminish in time. Take first the pure and un
dimmed lustre of the sky and all that it enshrines: the 
stars that roam across its surface, the moon and the sur
passing splendor of the sunlight. If all these sights were 
now displayed to mortal view for the first time by a swift 
unforeseen revelation, what miracle could be recounted 
greater than this? What would men before the revelation 

have been less prone to conceive as possible? Nothing, 
surely. So marvellous would have been that sight-a sight 
which no one now, you will admit, thinks worthy of an 
upward glance into the luminous regions of the sky. So 
has satiety blunted the appetite of our eyes. D esist, there. 
fore, from thrusting out reasoning from your mind because 
of its disconcerting novelty. Weigh it. rather, with dis
cerning judgment. Then, if it seems to you true, give in. 
If it is false, gird yourself to oppose it." 

-Lucretius, 1st Century B. C. 

THE RA ND CORPORATION, SANT A M ON IC A, CAL IF ORN I A 
A nonprofit orga nization engaged in research on problems rel a led lo na lional security a nd the public interest 
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ON THE COVER 

The re's no denying that it's a dog 's life 
in Eng ine Schoo l. Towser may be able 
to lie down on the job but few others 
can afford to take such a relaxed view 
of things. But, after all, we can always 
think about that money- it is a compen
sation . 

APRIL, 1959 

APRIL, 1959 NUMBER 7 

FEATURES 

LEONARD BUSEN 10 ENGINEER'S PROGRESS 
Buildings sprout up all over the campus 
and one of the biggest is Engine School's 
new Chemical Engineering Department, 
scheduled to be ready soon. 

16 ENGINEERS' WEEK 

18 GAS ECONOMY RUN 

WARREN WELSH 20 ST. PAT VISITS NEW JERSEY 
What happens when St. Pat pays a 
surprise call on some faithful alumni. The 
old boy pays attention to those who serve 
him well and unstintingly. 

FICTION 

DAVE LEE 14 RETAKE 
The journey is finished . Earth has sent 
one of her own to the moon. Unsuspecting 
of what he shall find when he leaves his 
ship, his surprise soon turns to wonder 
and awe. 

DEPARTMENTS 

7 EDITORIAL 

12 AD INDEX 

23 PULCHRITUDE 

26 SHAMROCK SEZ 

28 NEWSTUFF 

32 BULLARNEY 

The Missouri Shamrock is a member of the Engineering College Magazines 
Associated; chairman: Stanley Stynes, Wayne University; publisher's rep
resentative: Littell-Murray-Barnhltf, lnc., 369 Lexington Avenue., New 
York 17, New York., 737 North Michigan Avenue., Chicago 11, Illinois. 

Published monthly except June, July, August and September by the 
Board of Publications of Engineers Club, University of Missouri. Office 
of publication; Room 233 Engineer1ng Buliding, University of Missouri, 
Columbia, Missouri. Entered as second class matter at the post office at 
Columbia, Missouri under the act of March 3, 1879. Printed by Kelly 
Press, Inc., 8th & Locust, Columbia, Missouri. Single copies are priced at 
25 cents; subscription rates are $2.00 per year, $5.00 for three years. 

3 



4 

Product Development at IBM 

IBM Engineer Richard R. Booth 

explores electronic frontiers 

to develop new, faster and 

larger storage devices 

for tomorrow's computers. 

Computing time cut from six months to one day 

"My job is to design and develop new, high-speed 

storage devices for a powerful new computer that 

will perform, in one day, operations requiring six 

months on present equipment," said Dick Booth 

as he began a typical day recently. A product de

velopment engineer at the IBM Laboratories in 

Poughkeepsie, N. Y., he started his morning with a 

conference on a product of great interest to him: a 

magnetic core storage device with a nondestructive 

read-out feature. For an hour, he discussed with 

circuit design engineers the logical devices needed 

for the register-such as magnetic core drivers and 

sense amplifiers. Should such devices not be avail

able, the group would work on designs for new ones. 

Dick Booth next met with members of the Mag

netic Materials Group to establish specifications for 

the magnetic core memory elements to be used in 

the register. He also discussed with the group the 

development of equipment to test the memory 

elements. "This magnetic core register is based on 

an original idea of mine," he explained. "When you 

have a worthwhile idea , you will be given a free 

hand in proving it out, backed by IBM's resources 

- plus the assistance of skilled specialists. " 

Increasing responsibility 

At 10:30, Dick Booth reviewed the status of the 

entire project with the two engineers, two tech

nicians, and one logic designer who make up his 

team. "My present position is staff engineer," he 

explained. " It's the second promotion I've had 

since I joined IBM three years ago with a B.S.E.E. 

degree from the University of Illinois. I know that 

there are plenty of other opportunities to move 

ahead. Furthermore, parallel advancement oppor

tunities exist for engineers in either engineering 

development or engineering management. " 

THE MISSOURI SHAMROCK 



Preparing for the future 

In the afternoon , Dick Booth went to the 704 Com
puting Center to supervise some complex preci
sion computations. "You see how quickly the 704 
arrives af the answers," he said. "The computer 
being developed is expected to multiply more than 
500,000 fourteen-digit numbers a second and add 
them at the rate of one million a second. The com
puter may be used for design computations for 
reactors, as well as calculations of satellite be
havior. Of course it should have hundreds of other 
applications." 
At 3:30 P:M., Dick Booth attended a weekly class 
on Theoretical Physics that lasted until 5:00. After
ward , he commented, "You know, IBM offers 
excellent educational opportunities both in gen
eral education and for advanced degrees. One of 
the engineers in my group has just received his 
Master's degree from Syracuse University, after 
completing a postgraduate program given right 
here at the IBM Laboratory. " 

APRIL, 1959 

A chance to contribute 

As he was leaving for the evening, he said, "Yes, 
I'd recommend an IBM career to any college gradu
ate who wants to exercise his creative ability. IBM 
will appreciate his talent and he ' ll have the oppor
tunity to work with specialists who are tops in 
their fields . I doubt that he'd be able to find a 
more sympathetic and stimulating atmosphere. 
Furthermore, he' ll have the added incentive of con
tributing to vitally important projects ... projects 
that will take him to the frontiers of knowledge in 
computer electronics." 

* * * 
Talented college graduates will find exciting, re
warding careers at IBM. Excellent opportunities 
are now available in Research, Development, Man
ufacturing, Applied Science, Sales, and Adminis
tration. Find out from your College Placement 
Office when our interviewers will next visit your 
campus. Or, for information about careers of in
terest to you, write to: 

Manager of Recruitment 

IBM Corporation, Dept. 839 

590 Madison Avenue, New York 22, N. Y. 
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MECHANICAL, ELECTRICAL, CHEMICAL ENGINEERS-AND CHEMIS1S: 

BE ONE OF JUST 

SELECT TRAINEES AT HAGAN CHEMICALS g CONTROLS, INC. 
Wary of being "lost" in a mass-production trainee
platoon? You'll like the situation at Hagan. We're 
looking for just 20 qualified graduates this year. 

We're small enough to recognize personal effort, big 
enough to have as our customers: 98 of the 100 largest in
dustrial firms in America, 40 of the largest utilities, and 
thousands of other municipal and household customers. 

WHAT DOES HAGAN MAKE AND DO? 

Controls and Instrumentation. We design, manufac
ture and sell automatic control and instrumentation 
systems for use in power plants, steel mills, aeronautical 
testing facilities, and in many basic process control 
applications-including electronic instrumentation. 

Industrial Water Service. Our Hall Service Engi
neers help thousands of industrial plants prevent costly 
water troubles, by on-the-job consultation and service 
for every type of industrial water problem- from pro
curement to disposal. 

Calgon and Hagan Chemicals. Calgon phosphate 
compounds, and Calgonite detergents- including popu
lar household versions of each- are among the many 
chemicals we process and sell for water treatment in util
ity, industrial, municipal and household water systems. 

HOW WE TRAIN ENGINEERS AND CHEMISTS AT HAGAN 

Mechanical and electrical engineers, for our Me

chanical Division, receive six months training, including: 

6 

laboratory work; classroom instruction; on-the-job train
ing with a Field Engineer; and rotation in various 
departments. Then, assignment as a Field Service 
Engineer-where possible in a territory of your choice. 

Chemical engineers and chemists, for our Hall and 
Calgon Divisions, receive six months training, includ
ing: classroom work; on-the-job training with a Field 
Engineer, and rotation in various departments. Then 
assignment to a District Office--where possible in a 
territory of your choice. 

What's ahead for you? Hagan is growing fast. Field 
Service Engineers and Chemists have excellent oppor. 
tunities for positions in Sales Engineering, or adminis
trative work. 

For specific details on type of work, travel, benefits, 
etc., mail the coupon now. Meanwhile, speak to your 
College Placement Officer about the opportunities for 
you at Hagan. Remember, you start as one of a select 
team of only 20 graduates. 

r-------------------------7 
I HAGAN CHEMICALS & CONTROLS, INC. I 
I Hagan Building, Pitt5burgh 30, Pennsylvania I 
I Attention Personnel Department I 
I Divisions: Calgon Company, Hall Laboratories I 
I Name_ _________________ I 
I I 
I AddresS------- ------- ---- I 
I I I City• ____________ State_____ _ I 
L _________________________ J 
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Misuses, the Future, and You 

What could motivate a student to travel halfway around the world to 
study Engineering at this University? According to one of our students from 
Damascus, Syria, "The laboratories in this country far exceed those of my 
country. This opportunity to carry out tests and experiments with good 
equipment is the reason I am studying here." We must have a very valuable 
learning device for a person to go to such great lengths to use it. Unfortu
nately, we apparently do not appreciate our opportunities. In fact, we must 
even examine our sense of values as we note some of the practices carried 
on in our laboratories. 

To particularize some of the atrocities committed in the labs here at the 
University, we might examine this discussion attached to a recent experi
ment: "As we walked into the lab, we were handed a procedure sheet and 
told to go to work. Sitting on a table in front of us was a strange object. 
This object had a circular face and a lot of knobs. Someone called it an 
oscilloscope. We began hooking up wires and turning knobs until we had, 
in a matter of 30 minutes, ruined $600 worth of equipment." This lab was 
not conducted in Shanghai, but right here in our engineering school. Such 
damage to equipment is indeed a rarity, buf the procedure which led to 
this damage is commonplace. In this case, there was no explanation of the 
procedure or objects of the experiment. Such action, or lack of action, is 
almost standard operating procedure in some labs. An even greater crime, 
and it is a crime, which also occurs quite frequently is for the lab instructor 
to hand out procedure sheets and immediately disappear until the end of 
the period. 

Are the lab instructors so underpaid that they cannot afford to spend 
time in preparation for a lab? This might be true if the standard university 
insult, sometimes referred to as a student wage scale, were offered to these 
men. However, the starting wage is $1400 for teaching three-hour labs per 
week for two semesters. This averages about $13.00 per each three-hour 
lab taught. In anyone's opinion these are not starvation wages, even if a 
little outside work above the three hours is required. Even this is seldom 
necessary as most instructors can find time during a lab period to grade old 
reports and prepare next week's experiment. 

As the first step in a solution to the above problem, the following mini
mum requirements for lab instruction are suggested: 

• The objectives, procedures, and use of any new equipment should be 
explained until the students have the basic concepts well in mind. 

• Instructors should insure that all groups have their experiment set up 
properly and are beginning the experiment before grading old reports . 

• Instructors should remain in the general lab area throughout the entire 
period. 

These suggestions are, as stated, a very minimum which the students have 
a right to expect, and are certainly not to be mistaken as a standard, much 
less a goal. 

To the lab instructors who are doing a fine job, the students are deeply 
appreciative. There can be no mistake that the quality of instruction is far 
more important than any equipment, book, or classroom. To anyone who 
is consistently guilty of the above misuses, the standard university wage, 
even though it is less than the Federal minimum wage law dictates, would 
be an overpayment. 

R.S.R. 
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Why metals corrode ... and how to prevent it 
The equipment you will design most 
probably will have to stand up 
against one or more of these 6 differ
ent forms of corrosive attack: 
1. General tarnishing or rusting with 
occasional perforations in highly af
fected areas. 

2. Highly localized attack by pitting. 

3. Cracking induced by a combination 
of stress and corrosion. 

4. Corrosion confined to crevices, under 
gaskets, or washers, or in sockets. 

5. Corrosion of one of an alloy's con
stituents leaving a weak residue. 

6. Corrosion near the junction of two 
different metals. 

HOW CORROSION OCCURS 
The basic cause of corrosion is the 
instability of metals in their refined 
state. Metals tend to revert to their 
natural states through the processes 
of corrosion. For example, when you 
analyze rust, you w:ll find it is iron 
oxide. When you analyze natural iron 
ore, you find it, too, is iron oxide. 

In all of the six forms of corrosion 
mentioned above, corrosion has the 
same basic mechanism. It's similar 
to the electrochemical action in a dry 
cell. 

The electrolyte in the dry cell cor
responds to the corrosive media, 
which may be anything from the 
moisture in the air to the strongest 
alkali or acid. 

The plates of the battery correspond 
to the metal involved in corrosion. 

A potential difference between 
these metals or different areas on the 
same metal causes electricity to flow 
between them through the electro
lyte and a metallic bridge or contact , 
that completes the circuit. 

At the anode, a destructive altera
tion or eating away of metal occurs 
when the positively charged atoms 
of metal detach from the solid sur
face and enter the solution as ions. 

The corresponding negative 
charges, in the form of electrons, 
travel through the metal, through 
the metallic bridge, to the cathode. 

Briefly then, for corrosion to occur, 
there must first be a difference in 
potential between the metals or areas 
on the same piece of metal so that 
electricity will flow between them. 
Next, a release of electrons at the 
anode and a formation of metal ions 
through disintegration of metal at 
the anode. At the cathode, there must 
be a simultaneous acceptance of elec
trons. Action at the anode cannot go 
on alone, nor can action at the cathode. 

8 

CONTROLLING CORROSION 

When corrosion occurs because of 
the differences in electrical potential 
of dissimilar metals, it is known as 
galvanic action. Differences in poten
tial from point to point on a single 
metal surface causes corrosion known 
as local action. 

When you plan against galvanic 
corrosion it is essential to know 
which metal in the couple will suffer 
accelerated corrosion ... will act as 
the anode in the corrosion reaction. 

The galvanic series table shown 
below can supply this information. 
In any couple, the metal near the top 
of this series will be the anode and 
suffer accelerated corrosion in a gal
vanic couple. The one nearer the bot
tom will be the cathode and remain 
free from attack or may corrode at a 
much slower rate. 

GALVANIC SERIES TABLE . 
Magnesium 

Magnesium alloys 

Zinc . 
Aluminum 25 . 

Cadmium . 
Aluminum 11ST . 

Steel or Iron 
Cast Iron . 

Chromium-iron (active) . 
Ni-Resist* . 

18-8 Chromium-nickel-iron (active) 
18-8-3 Chromium-nickel-molybdenum-iron 

(active) . 
Hastelloy "C" . 

Lead-tin solders 
Lead 
Tin . 

Nickel (active) 
lnconel* (active) . 

Hastelloy "A" 
Hastelloy "B" 

Brasses 
Copper 
Bronzes 

Copper-nickel alloys 
Monel* . 

Silver Solder . 
Nickel (passive) 
lnconel (passive) . 

Chromium-iron (passive) . 
18-8 Chromium-nickel-iron (passive) 

18-8-3 Chromium-nickel-molybdenum-iron 
(passive) 

Silver . 
Graphite 

Gold 
Platinum 

HOW TO USE THE CHART 

Notice how the metals are grouped 
in the galvanic series table. A::ny 
metal in one group can be safely used 
with any other metal in the sani.e 
group. However, when you start mix
ing metals from different groups, 
you may run into serious galvanic 
corrosion of the metal higher on the 
list. And the further apart these 
metals are listed, the worse this cor
rosion may be. 

But, if you have to mix metals, pay 
particular attention to the electrical 
contact between them. Eliminate any 
metallic bridges or contacts of metal 
to metal that will permit the flow of 
electrons through them. You can do 
this by separating the metals physi
cally, or by using insulation or pro
tective coatings. Another factor is 
the relative areas of the metals in 
contact with each other. Parts hav
ing the smaller area should be of a 
metal with a lower listing on the 
galvanic series table than the metal 
used for the larger area. 

When you plan against local action, 
keep in mind that the corrosion proc
ess is similar to galvanic action ... 
a movement of electrons from one 
point on the metal to another. Natu
rally, the easiest way to avoid local 
action is to use a metal with little or 
no impurity ... or an alloy with con
stituents that are listed closely on 
the galvanic series table. Local ac
tion on other metals, however, can 
be controlled by stopping any flow of 
electrons ... such as with protective 
coatings. Environment, too, is a fac
tor for consideration. 

FILM ON CORROSION 
AVAILABLE TO 

ENGINEERING CLASSES 

Inco's full-color sound film - "Cor
rosion in Action" - gives a graphic 
explanation of corrosion and how to 
control it. The film is in three parts: 
The Nature of Corrosion, 20 minutes 
running time; Origin and Charac
teristics of Corrosion Currents, 26 
minutes; Passivity and Protective 
Films, 17 minutes. 16mm prints can 
be loaned to engineering classes. For 
details, write Inco for descriptive 
folder on "Corrosion in Action." 
•Registered trademark 

The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street. New York 5, N. Y. 
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Investigation in detecting cavitation, 
or forming of vapor bubbles in 
liquid flow, led AiResearch engineers 
to the discovery of an important new 
phenomenon ... that flow of bubbles 
in liquids gen.erates a magnetic fi eld. 
This discovery, among other things, 
helps solve critical flow problems in 
missile and industrial fields. The 
AiResearch cavitation detector pic
tured picks up these tell-tale signals 
as the liquid passes through the grid, 
pinpointing the cause of trouble. 

Many such pioneering develop-

ments are underway in challenging, 
important work at AiResearch in 
missile, electronic, nuclear, aircraft 
and industrial fields. 

Specific opportunities exist in sys• 
tern electronics and servo control 
units ; computers and flight instru
ments; missile auxiliary power 
units; gas turbine engines, turbine 
and air motors; cryogenic and nu
clear sys tem s; pneumatic valves; 
industrial turbochargers; air condi
tioning and pressurization; and heat 
transfer, including electronic cooling. 

ENGINEERING AT GARRETT 
OFFERS YOU THESE ADVANTAGES: 

• Intensified engineering is 
conducted by small groups where 
individual effort and accomplish
ment is quickly recognized pro
vid.ing opportunity for rapid 
growth and advancement. 

• An eight-month orientation 
program is offered prior to per
manent assignment to help you 
aid us in determining your place
ment from a variety of analytical 
or development projects. 

• Advanced education is available 
through company financial assist
ance at nearby universities. 

THE 
~ 

GARRETT 
~ 

CORPORATION e,For full information write to Mr. G.D. Bradley 

9851 S. SEPUL.VEDA BL.VD., L.OS ANGEL.ES 45, CALIFORNIA 

DIVISIONS: AIRESEARCH MANUFACT.URING , L.OS ANGEL.ES • AIRESEARCH MANUFACTURING, PHOENIX • AIRSUPPLY 

AIRESEARCH INDUSTRIAL • AERO ENGINEERING • AIR CRUISERS • AIRESEARCH AVIATION SERVICE 
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REINFORCED CONCRETE and brick with 54 rooms will be 
ready at the end of May for the Chemical and Civil Engineer
ing Departments. The addition will cost $430,000 with an ad
ditional $200,000 worth of equipment. Flexibility of use was 
one of the prime considerations in the design of the building. 

One of the reasons for the addition was overcrowding . Chem
ical Engineering had 332 undergraduate and 20 graduate stu
dents. Now there will be room for all who wish to apply. 
Safety is an important factor in the building. It is completely 
fireproofed; nearly everything is either concrete or of brick. 

THIRTY THOUSAND square 
feet of new floor area will 

almost double facilities of the 
College of Engineering civil and 
chemical departments in the 
$430,000 addition to be completed 
in May. 

About $200,000 worth of equip
ment, much of it new and some 
moved from the older structure, 
will be in use. 

Concrete and Brick 

The 54-room reinforced con
crete and brick building, to be 
used equally by the departments, 
was designed with future expan
sion in mind. It has sufficient 
strength for addition of a fourth 
floor, if necessary. 

"Flexibility of use is expected 
to give the most possible room for 
our money," John E . Breen, as-
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sistant professor of civil engi
neering, said. 

For instance, the civil engi
neering section has a hydraulic 
jack of 50-ton capacity. Utilizing 
it and the building frame as part 
of the machine, the breaking point 
of concrete bridge sections up to 
40 feet long _can be tested. The 
force is absorbed into the walls 
built extraheavy to withstand 250-
tons pressure. An overhead travel
ing crane makes handling of these 
materials possible and a two-ton 
capacity elevator is located for 
use of both departments. 

Removable Roof 

A 19 by 23-foot section of each 
floor and the roof is removable 
for future instalment of a testing 
machine three-stories tall. The 
machine will be accessible from 

rooms and laboratories on each 
floor in the "balcony" around it. 

A 13,000-gallon capacity re
servoir stores water for tests of 
river and pipeline flow conditions, 
a feature that will save consider
able water expense. 

Atomic Training 

Included in the first floor 's 19 
rooms are uranium, radioisotope, 
electrochemistry and training re
actor laboratories. A $35,337 grant 
from the AEC will buy equip
ment for nuclear energy research 
-using 5,500 pounds of uranium 
loaned for that purpose. 

"This will make laboratory 
work possible for many senior 
student courses already offered," 
Gerhard H . Beyer said, chair
man of the department of chemi
cal engineering. 

THE MISSOURI SHAMROCK 



ENGINEERS' 
PROGRESS 
Engineering School is having its 
face lifted with the new $430,000 
addition for the Chemical and Civil 
Engineering Departments. A wel
come addition it is to one of the 
finest Engineering Schools in the 
country. 

LEONARD BUSEN 

FLUORESCENT LIGHTING, wide top desks and green 

blackboards are among the features of the new addition. 
Rooms are large without crowding, providing plenty of 
room for all students. Desks include racks for storage of 
books, etc. The building will be a welcome addition . 

Also, much of the civil engi
neering portion will be devoted to 

research by graduate students, 

largely in structural design, said 
Horace W. Wood, Jr., chairman 
of that department. 

"Some of the machinery, includ

ing a pump of 4,000 gallons a 

minute output and concrete-mix

ing equipment are being moved 

from the old building. Equipment 

from the Sanitary Engineering 

laboratory is being moved into the 

addition and the old section used 
for needed classrooms." 

Too Many People 

Dr. Wood said that the depart

ment was overcrowded with 332 
undergraduates and 20 graduate 

students but now all who qualify 
can be handled. 

Other first-floor research rooms 

APRIL, 1959 

are for soil preparation and stor

age, controlled temperature and 
humidity, and freezing and thaw

ing. 

Second Level 

On the second level are control, 

calculation and testing laborator

ies, plus rooms for instrument and 

equipment storage and offices. A 

sample preparation room is for 

testing physical properties of as
phalt and soils containing various 

amounts of water. The water it

self is tested for bacteria growths 

and impurities in sewage prob
lems of sanitary engineering. 

The 23 rooms of the third floor 

are devoted largely to individual 

and group research projects. Most 
of the laboratories, especially in 

the chemical division, have acid

resistant plastic or stainless steel 

counter space. In many, an en

closing hood over a six-foot sec

tion has dually-controlled gas, air, 
cold water, vacuum and exhaust 

fans . 

Safety Measures 

Safety measures in the building 

include four doors to the outside 

and four to the adjoining old 

structure. The building itself is 

completely fireproof; everything 

except a few fixtures is made of 
metal or concrete. At strategic 

points in the corridors are showers 

for emergency use in case of 

c h e m i c a 1 contamination. More 

than four miles of steel pipe are 

built-in for the hot and cold water, 

air and gas lines. 
Beauty and convenience were 

considerations in the structure, as 
well as durability, flexibility and 

economy. Ceramic glazed tile, 
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SHIELDED RADIOACTIVE sample holder in the Chemical Engineering addition will be 
used in the study of the effects of n diat ion. This holder is connected to a radio
-active measuring device and is a part of the latest equipment in the new building. 

stain, varnish , semi-gloss enamel 
and paint has been used liberally. 
Toilet facilities for men and 
women are on the two top floors 
and men's showers and toilet on 
the first. Dozens of modern green 
slate blackboards are in the 
rooms. 

The addition faces S ixth Street 
on the west. At present, part of 
historic Lathrop Hall (built in the 
1890s) sets within a foot of that 
side and will not be razed until 
the $1,800,000 Fine Arts Building 
across Hitt Street from the Stu
dent Union is completed about 
June, 1960. 

12 

In the meantime, about 15 feet 
of a band-practice bay and about 
half of a basement steam-heating 
unit were removed from Lath rop 
to provide just the necessary 
clearance. Daily classes of music 
history and theory, speech and 
drama were disrupted noticeably 
by noise and lack of heat, accord
ing to Andrew C. Minor, professor 
of music history and theory. 

"Imagine trying to teach an ear
training course in music with air 
hammers running right outside 
the window," Minor said. "Sev
eral times classes had to be dis
missed." °'" 
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A COMPANY OF OPPORTUNJ:TY 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

THINGS 

TO 

THINK ABOUT 

When planning your future-your life's work-you must 
carefully evaluate many factors. To help you, consider these 
facts about one of the world's major chemical companies, 
The Dow Chemical Company. 

1. There is an opportunity for a few select men to be 
hired at Dow this spring. 

2. Opportunities for these select men range from research 
to sales to production to accounting work. Opportunities 
are commensurate with ability and ambition. 

• 
• 
• 
• 
• 

3. Dow is a friendly company. Personal ingenuity and 
initiative are sought after and encouraged. Plants are located 
in communities with very desirable living conditions. The 
philosophy of the company: People are its most important 
asset. 

4. Dow is a young, rapidly expanding company. Talented 
young men grow with us. 

Think carefully about your future. And we invite you to 
think carefully about. our company. 

THE DOW CHEMICAL COMPANY • MIDLAND, MICHIGAN 
APRIL, 1959 13 



. . . 
t • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••• 

• • • • • • • • ••••••• · • •••••••••• ill, ••.•• ' 

I • e e e • • • • e e a e • • e e • • • • e • • ♦ • ♦ ♦ ♦ ♦ ♦ ♦ . . . . . . . . . . . . . . ... . . . . . . . . . . . . . ... ' 
I ♦ • ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ • ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ • ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ . . . . . . . . . . . . . . . . . .............. . 
I ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ • • ♦ ♦ ♦ 

♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ I 

I ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ • • • ♦ ♦ ♦ • ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 4 

I ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ 

• • • • • • • • • • • • • • • • • • • • • • ••••••••• 1 

I ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ • • ♦ ♦ • • • • • • ♦ • • ♦ ♦ ♦ • • ♦ ♦ • • ♦ 
• • • • • • • • • • • • • • • • • • • • • •••••••••• t . . . . . . . . . . . . . . . . . . . . . .......... . . . . . . . . . . . . . . . . . . . . . ........... ' . . . . . . . . . . . . . . . . . . . . . .......... . 
♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ I . . . . . . . . . . . . . . . . . . . . . . . . . ...... . . . . . . . . . . . . . . . . . . . . . ........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
• ♦ ♦ e ♦ • ♦ ♦ • ♦ • e ••• e ♦ •••• ♦ •• ♦ •••• ♦ • I ................................ 
• • e e ♦ ♦ ♦ ♦ e ♦ ♦ ♦ ♦ •••• ♦ • ♦ ♦ ♦ e ••• ♦ ♦ ♦ • ♦ I . . . . . . . . . . . . . . . . . . . . ........... . 
• ♦ ♦ ♦ ♦ ♦ ♦ ♦ • ♦ ♦ • ♦ ••••• e ♦ • ♦ ••• ♦ ♦ ♦ ♦ • ♦ I . . . . . . . . . . . . . . . . . . . . ........... . 
♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ • ♦ • e •• ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ • ♦ ••• ♦ I . . . . . . . . . . . . . .................. . . . . . . . . . . . . . . . . . . .............. ' . . . . . . . . . . . . . . . . . . ............. . . . . . . . . . . . . . . . . . . . . . .......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . ..................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -...................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................................ 

t • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' 
► • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' 
I ♦ • ♦ • • ♦ ♦ ♦ ♦ ♦ e ♦ • ♦ • • ♦ ♦ • ♦ ♦ ♦ ♦ • ♦ ♦ ♦ ♦ ♦ ♦ ♦ . . . . . . . . . . . . . . . . . . . . ........... ' 
I • • • ♦ • ♦ ♦ • ♦ ♦ • • ♦ ♦ e e ♦ ♦ • • • • ♦ ♦ • • ♦ • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
I ♦ • • ♦ ♦ ♦ ♦ ♦ e ♦ • • ♦ ♦ • • e ♦ • • • • • • ♦ ♦ ♦ • ♦ ♦ ♦ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·- . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . .......... . . . . . . . . . . . . . . . . . . . . . .......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................... ' . . . . . . . . . . . . . . . . . . . . . . ........ . 

• • • ♦ ♦ • • • • • • • • • • • ♦ ••••• • ••••••••• I . . . . . . . . . . . . . . . . .............. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . ............... . . . . . . . . . . . . . . . . . . ............. . . . . . . . . . . . . . . . . . . . . . . . . . • .•. ···-· . 

14 

Retake 
DA VE LEE, E.E. '59 

The thing that hath been, it is that which shall be; and 
that which is done is that which shall be done; and 
there is no new thing under the sun. 

Ecclesiastes I, ix. 

QUITE ALONE AND very cramped in her tiny, 
efficient cabin, Robert listened intently to the 
myriad sounds of his vessel. They formed a 

symphony with the muffled throbbing of engines fur
nishing a powerful bass, the ever-changing whine 
of many servo-motors providing an intricate melody, 
and the ceaseless expansion and contraction of the 
ship's outer members leading delicate percussive 
effects. 

A rapid but careful instrument check told him 
everything was normal, and Robert allowed himself 
a moment of rest and reflection. 

STRANGE, HE THOUGHT, that one lived so 
much at random, and yet managed to make the 
many choices and decisions which brought him here, 
miles above the earth in a speeding craft, bound 
for the moon and quite sure of reaching her, the 
first of his race to do so. 

Robert felt a glow of pride at that-first of his 
race to leave Earth, to visit her satellite, and return! 

Pride was followed rather quickly by the nag
ging thought that the ship alone would almost cer
tainly be able to make the voyage with no aid from 
him at all. The living being she carried was in fact 
only a passenger, barely able to justify his passage 
by making a few minor corrections- and, in even 
fewer cases, by exercising rudimentary judgment. 
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What will be found for the 

visitor to the moon-and when? 

ROBERT SMILED. Whatever lengthy reasons 

might be officially given for his presence, the truth 
of the matter was that the quest for adventure, for 
experience, sprang just as eternally from the earthly 

breast as did hope. 

A signal flashed insistently on the panel before 
him, and Robert depressed a pre-set array of 
switches to send the vessel out through the curving 
belts of radioactive particles which lay between 
Earth and his target. The craft's response was beauti
fully perfect. 

WHEN HIS CHRONOMETER recorded the 
passing of day below, Robert made a last careful 
check of all apparatus and, energizing an intricate 
system of alarms, lay back to rest. He would need 
to be at the peak of his powers tomorrow, for land
ing and settling-in. 

He awakened some hours later to a terrific 
glare. His first thought was of fire, but to his great 
relief Robert saw through the tinted canopy that 

the flood of light came from his destination. 

The moon loomed tremendously large before 
him, apparently a little above and to Robert's left. 
Already her brilliant disc was beginning to appear 
slightly convex, and Robert began his check list for 
landing. He was very conscious of a more rapid 
pulse, and a suspicious tightness in his belly re
minded him inanely of the night he had been goaded 
into challenging the town bully. 

MUCH CLOSER NOW, the coldly white, ~ere 
surface of the moon became "down" instead of 
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"ahead" as the little ship changed course and went 
into a series of spiraling orbits. Glancing quickly up 
from his work, Robert glimpsed the broad expanse 
of Mare Imbrium break roughly into the foothills 
of the lunar Alps, and a faint ridge on the horizon 
marked Plato's southern rim. 

The ship's symphony changed abruptly from 
adagio to allegro as the first of six retro-rockets 
began to fire. For the first time on the voyage 
Robert experienced some discomfort as the vessel 
bucked and plunged toward the surface. 

LANDING WAS imminent now, and in the 
final, pounding seconds Robert was surprised to find 
a definite layer of atmosphere very near the pow
dery land. Urgently, he threw in full correction. 
The ship lurched briefly forward, banked across a 
low hill, sank, and skidded roughly over the uneven 
terrain. Her engines stopped, and the craft came 
quietly to rest. The last whirring machine subsided 
into the haunting silence of space. 

Slowly, Robert became aware that he was 
clutching the controls with all his strength. Rather 
shamefacedly, he let go. 

Moments later Robert emerged from the vessel. 
As he left the familiar ladder and touched the alien 
surface of the moon, he was almost overwhelmed 
by a feeling of conquest. It was good that he had 
come! Eimltantly, he looked above him at the 
spectral blue-grey earth. Clear and beautiful she 
shone in the jet velvet sky, offering an eternal 
promise of welcome home. Robert swallowed jerkily, 

(Continued on page 28) 
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IT DOESN'T PAY to walk on the engineers ,shamrock during engine 
week as this next to frightened young lady finds out. But it cer
tainly pays if you are an engineer with a place to stand nearby. 

THERE'S HAIR all over the place as the Engineers 
gather for the annual Beard Growing Contest. Doc 
Scorah can be seen judging some of the bristles. 

LEFT CENTER-Knights of St. Patrick and Honorary 
Knights perform the Grand Kow Tow at the com
mand of St. Pat. This exclusive photo disproves a 
long standing theory that the Knights of St. Pat
rick are men w ith their feet firmly on the ground . 

LEFT BELOW-Lyle Rhea, president of Pi Tau Sig
ma, and escorts drive the latest from Engineering 
Laboratories. Lyle says it has all the necessary ac
cessories: fins , fifths and females . The float was 
one of several in the annual Engineers Parade . 



KIRK'S ON THE RECEIVING end this time. Kirk Rosenhan, Shamrock pho

tographer, has his picture snapped while trying his skill on one of the 

many exhibits dis~layed during the annual Open House in the laboratories. 

ENGINE CLUB president Dave Snider, 
Pres. Eilis and Mrs. Ellis at the annual 
Green Tea held in the president's home . 

ENGINEERS' WEEK 
RIGHT - Miss Louise Mosby, 
who reigns as Queen of Love 
and Beauty, with her two 
flower girls, after her corona
tion at St. Pat's Ball of 1959. 

LEFT - St. Pat comes to the 
University of Missouri after 
a stay in the Emerald Isle . 
His protectors form a strong 
guard against any happenings . 



RIGHT - Larry Croswhite 
averaged 83.41 m.p.g . in 
his foreign make car. He 
tuned it for top running. 

CENTER - G. D. Wall, 
with whiskers, was in 
charge of run . Prof. 
Ross Young of M.E. was 
the official judge. 

BOTTOM-Entrant in the 
economy run is shown 
getting his car ready for 
the start of the drive. 

- Photos Courtesy MFA 

GAS ECONOMY RUN 
COLLEGE students have been accused of being speed

ers, careless and irresponsible automobile drivers 
with a craving for hot-rod daring. The first Annual Gas 
Economy Run proves it just ain't so. College drivers can 
be as careful as the next man. 

For the run, the line to each car's regular fuel tank 
was disconnected and each contestant received one gallon 
of gas. Cars were divided into three classes: under 2500 
pounds, over 2500 pounds with automatic transmission, 
and over 2500 pounds with manual transmission. Official 
results were based on ton miles per gallon. 

FIRST ANNUAL ENGINEER'S CLUB ECONOMY RUN 
sp. gr. = .7377 at 60° F 

Length of course = 14.1 miles 
ton miles x 2000 
(gal) (car wt.) 

MPG ton miles/ gal = 19-.68 ( car wt. in lbs.) 
(fue.J 'llsed in grams) 

Driver 
Year 

Brand and 
Engine 

CLASS A 

MPG 

(Wt. Above 2500 lb. , Manual Transmission) 

Ton miles 
per gal. 

Lewis McAllister ___ ________ 1954 Ford V-8 48 .72 92.55 
Randy Pugh ________________ l953 Ford V-8 44.84 88.53 
Doyle Bieser _______________ l954 Chevrolet 6 41.53 79 .30 
Don Seward ________________ l953 Mercury V-8 37 .07 75.24 
James Miller _______________ l955 F ord 6 37.31 72.75 
Lee Coots __________________ 1954 Ford 6 36.25 69.22 
Kenneth Kiepe _____________ l956 F ord V-8 31.85 65 .12 
Lester Sims ___________ _____ l949 Ford V-8 34.20 63.77 
James McClintic ____________ l950 Ford V-8 34.47 63.59 
David Snider-------- ------· 1950 Chevrolet 6 32.81 62.64 Harold BarteL _____________ l933 Ply. 1953 Dodge 8 33.31 59.94 
Jack Potts ----------- ------ 1954 Buick V-8 25.93 57.82 Earl Barton ________________ l952 Ford V-8 28.59 55.88 
Jim Thornton ______________ l956 Dodge V-8 23.50 53.80 
Fred Herdlick ------------- 1954 Plymouth 6 27 .32 48 .89 

CLASS B 
(Wt. Above 2500 lb., Automatic Transmission) 

Harry Bratton ______________ l954 Olds "88" V-8 29 .87 68.16 
Ronald Finney _____________ 1951 Dodge 6 31.95 66.45 
Jim Thornton ______________ l959 Chevrolet V-8 26.30 60 .34 
R . L. Lindberg _____________ 1957 Ford T-Bird, V-8 28 .69 56.66 
Bill Hansford _______________ l955 Chevrolet V-8 23.92 48 .18 
Don McCooL ______________ 1954 Pontiac 21.29 47.04 
Milton Kays _______________ 1950 Studebaker 6 25.32 45 .43 

CLASS C 
(Wt. Below 2500 lb ., Any K ind of Transmission ) 

Larry Crosswhite ___________ l959 Renault 
Lee Coots ----------------1959 V-W Wayne Cook _______________ 1956 V-W 
Terr y Massa ________________ l959 V-W 

83.41 
74.70 
67 .64 
59.56 

78.80 
73.56 
71.35 
62.52 



New "post-grad" program helps 
engineers move ahead at Western Electric 

Careers get off to a fast start-and keep on growing-at 
Western Electric. 

One big help is our new Graduate Engineering Training 
Program. This unique full-time , off-the-job study program 
starts soon after you join Western Electric ... continues 
throughout your career. Students are offered courses in 
various fields including semiconductors, computers, feed
back control systems, and problem solving techniques. 
What's more, they study methods for improving skills in 
communicating technical information and the art of getting 
ideas across. 

You'll find the work at Western Electric stimulating, too. 
As manufacturing and supply unit of the Bell System, we 
pioneered in the production of the transistor, repeatered 
submarine cable, and the provision of microwave tele
phone and television facilities spanning the country. Engi
neering skills can't help developing-careers can't help 
prospering - in the lively, exciting technical climate at 
Western Electric. 

Western Electric technica l fields include mechanical, electrical, 
chemical, civil and industrial engineering, plus the physica l sciences. 
For more information pick up a copy of " Consider a Career at 
Western Electric" from your Placement Officer. Or write College 
Relations, Room 200D, Western Electric Company, 195 Broadway, 
New York 7, N. Y. And sign up for a Weste rn Electric interview 
when the Bell System Interviewing Team visits your campus. 

Western Electric 
MANUFACTURING AND SUPPLY~ UNIT OF THE BELL SYSTEM 

MANHATTAN'S COLISEUM TOWER building houses Western Electric's 
New York training center. Here, as in Chicago and Winston
Salem, N.C., Western Electr ic engineers participate in a training 
program that closely resembles a university graduate school. 

CLASSROOM SESSION at one of the centers takes up the first part 
of the three-phase program, Introduction to Western Electric 
Engineering. During this initial nine-week training period, new 
engineers are provided with a better understanding of Western 
Electric engineeri ng methods and technical practices. 

TECHNICAL TALK often continues after class. The free and easy 
informality of the new Western Electric training program offers 
plenty of opportunity for the stimulating exchange of ideas. 

Western Electric Graduate Engineering Training Centers located at Chicago, Winston-Salem, N. C., and New York. Principal manufacturing locations at Chicago, 
Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind .; Allentown and Laureldale, Pa.; Burlington, Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, 
Mass .; Lincoln and Omaha, Neb .; Kansas City, Mo .; Columbus, Ohio ; Oklahoma City, Okla.; Teletype Corporation, Chicago , Ill. and little Rock, Ark . 
Also western Electric Distribution Centers in 32 cities and installation headquarters in 16 cities. General headquarters: 195 Broadway, New York 7, New York. 
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YARI-YAC* 
HEATING SYSTEMS 

f"v FACTORIES • STORES • HOSPITALS 
• SCHOOLS • CHURCHES • OFFICES • APARTMENT BUILDINGS 

* The vacuum system which automatically varies the steam temperature 

Room Resistance Thermom
eter. Serves as temperature 
limit control to prevent over
heating and underheating. 

Selector. Determines de• 
mand far heat by meas• 
uring the e ffect al outside 

. weather conditions and in
side building temperatures. 

Cantrel Valve. Regulates 
admission of steam into 
heating system, as called 
for by automatic temp er
ature control equipment. 

Control Panel. Centralized 
operating station far all 
adjustments, settings end 
remote control readings. 

Differential Controller. Con
trols vacuum pump to main
ta in difference in pressure 
between steam and return 
piping so as to assure cir
culation of steam. 

Heal Balancer. Measures 
rote of steam flow to sys
tem to balance heat input 
with heat demand. 

Vacuum Pump. The source of varying inches of vacuum which 
assures steam in varying temperatures as required. Also 
produces necessary pressure differe ntial be tween supply 
and return piping to a ssure quick, complete steam circulation 
and returns condensate from system to boilers. 

You'll find Dunham Bush Vari-Voe, a precision temperature control system, 
in many well known buildings such as the New York City Housing Authority and 

Rockefeller Center's RCA Building. 
Steam flows through Dunham-Bush Vari-Voe moins continuously, generally under 

vacuum, at pressures and temperatures that vary automatically (133° at 25" of 
vacuum to 218° at 2 lb. pressure) and instantly with outside weather changes 

and inside heat losses. Vari-Voe effects many advantages including 
fuel saving and efficient operation. 

Specifiers of heating, air conditioning, refrigeration and heat transfer products depend on 
Dunham-Bush for complete product lines and "one source-one responsibility". 

AIR CONDITIONING REFRIGERATION 

HEAT ING HEAT TRANSFER 

Dunham-Bush, Inc. 
WEST HARTFORD 10, • CONNECTICUT, • U. ~- A 

SALES OFFICES LOCATED IN PRINCIPAL CITIES 
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St. Patrick 

WARREN WELSH, E.E. '46 
In reply to inquiries by BUD McKELVY 
of the Shamrock staff 

Warren (home town Glenwood, Mis
souri) attended Mizzou from 1940 to 
1943 and 1946 to 1947, receiving the B.S. 
and M.S. degrees in Electrical Engi
neering. In 1943 he was Knighted, Cum 
Laude. Janet (Forrester) was a Suzie, 
class of 1942. Janet jokingly lays claim 
to the title "Lady of St. Pat" inasmuch 
as she has attended the· -"d@ings" of St . 
Pat as girl friend, fiance, wife, mother 
of children, and alumni wife. 

ON March 22, 1958, Warren 
and Janet Welsh threw a 

St. Pat's party for 35 fellow engi
neers, friends, and their wives and 
the University of Missouri tradi
tion took another step in its march 
across the nation. Guests were 
invited to the party by means of 
a "Fifty-fifth Edict of St. Pat." As 
guests arrived they were given 
St. Pat "buttons,"-white paper 
shamrocks with their Irish name 
in green ink and a small silk flag 
bearing the inscription "Erin go 
Braugh." For example, Welsh, 
B r o w n, and K u e t e r became 
O'Welsh, O'Brown, and.O'Kueter. 
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Our Patron does not forget 

those who serve him faithfully 

Visits New Jersey 

The initial round of refreshments 
were appropriately "spiked" with 
green food coloring, and so they 
had "tea". 

The evening was programmed 
by tape recordings. This consisted 
of music interspersed with a com
mentary on the origin and activi
ties of St. Pat at the University 
of Missouri. The music included 
Irish tunes, waltzes, and dance 
tunes reminiscent of their day 
such as Glen Miller. 

Two Minute Talks 

Later in the evening preselected 
but unsuspecting engineers were 
called upon to give two minute 
dissertations on certain marvels 
wrought by his branch of engi
neering. Five cardboard boxes, 
green on the outside, white on the 
inside with green shamrocks, 
equipped with lights and veils 
comprised the "exhibits." The 
speakers were asked to talk about 
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an area without knowing exactly 
what was in the box. At the con
clusion of his talk the exhibit was 
unveiled. The branches, subject 
areas and exhibits were as fol
lows: 

E.E. - Computers - A plastic 
toy four dial adding machine. 

M.E. - Problem in Design of 
Household Appliance - A One 
piece combination can and bottle 
opener. 

C.E.-Bridges-A drawing of a 
dental bridge. 

Ch.E. - Electroplating - A li
cense plate connected to wires 
which plugged into an electric 
outlet. 

- W. Kilpatrick 

I.E.- Tools of Management-A 
thong whip. 

Early Kow Tow 

A 35 mm copy of an early Kow 
Tow from P rofessor W einbach's 
"Engineering at the University of 
Missouri" was projected at an ap
propriate time to introduce the 
guests to that time honored tradi
tion. A 35 mm copy had also been 
made of St. Pat as shown in the 
previously mentioned issue of the 
Shamrock. This slide was mounted 
in a separate projector innocu
ously setting on the mantle. Its 
use is described later. 

(Continued on page 22) 
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Tiger Laundry and Dry-Cleaning Co. 
Store Your Winter Clothing With Us 

For Information Dial GI 3-4155 

1101 BROADWAY 

Ralph Lancaster, Supt. 
Sewer and Water Dept. 
of Kearney, Neb., was 
"well pleased with the 
Dickey Coupling!' 

Ralph Lancaster sciys •.• 

"The Dickey Coupling gave us 
watertight joints ... faster and easier" 

9031 

7½ miles of new sewers in Kearney, Nebraska, have water
tight joints ... every one made with the new Dickey Coupling. 
Factory applied, the Dickey compression-type Coupling is 
made of a flexible plastisol ... so joints hold tight even under 
normal deflection. In a wet trench . . . even under water ... 
jointing is fast and easy. Just clean, prime and push ... the 
job is done. Immune to acids, alkalis and sewer gas, 
the Dickey Coupling is the perfect partner for long
life Dickey Clay Pipe. 

Send today For Free Fact-filled Bulletin 718 

Providing improved sanitation for better living 

ICKEV ::~~t;l~zed 
clay pipe 

W . S . DICKEY CLAY MFO. CO. 
Birmingham, Ala. Chattanooga, Tenn. Kansas City, Mo. Meridian, Miss. 

SI. Louis, Mo. San Antonio, Tex. Texarkana. Tex.-Ark. 

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

ST. PATRICK 
( Continued from page 21) 

During the evening ballots were 
distributed to all the men on 
which they were asked to cast two 
votes for a Queen of Love and 
Duty. They were given two votes 
so that at least one of the votes 
could be for their spouse. 

Bit of the Blarney 

In looking about his home War
ren claims to have stumbled upon 
a piece of the Blarney Stone. 
This was laid upon a piece of pure 
green silk at one end of a six foot 
strip of red velvet placed at one 
end of the living room. The extra 
red velvet was carelessly tossed 
over the Stone and effectively 
concealed the Stone until needed. 
A white roller type window shade 
was secured to the picture mold
ing. A black thread, unnoticed in 
the dim light, kept it rolled until 
needed. A crown and staff had 
been provided for the Queen. The 
voice of St. Pat was recorded and 
placed in a battery operated, 
transistorized tape recorder con
nected to a separate amplifier. 
The speaker was concealed near 
the Blarney Stone. The recorder 
and amplifier were inconspicuous
ly placed at the opposite end of 
the room. A double throw switch 
was connected to turn on the in
stantly operating tape recorder 
and the prefocused projector at 
the same time the black thread 
was broken releasing the screen. 
It caused quite a stir. 

Queen Is Crowned 

St. Pat caused Knight Warren 
to Crown the duly elected Queen 
and then impowered her to act in 
his behalf. Those engineers who 
had expounded the merits of the 
exhibits were knighted. At the 
conclusion of the knighting, all 
males were commanded to Kow 
Tow. True to his custom he dis
appeared, but the memory of the 
party has lingered for all those 
who attended. • 
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N ANCY LERITZ has plenty 
of pulchritude-and that's 

plenty of what's best. 
Nancy, from Kirkwood, is a 

trim 122 pounds neatly stacked to 
fill 5'6". Only 19, Nancy says she 
wants to wait awhile for the mar
riage band, perhaps until she's 25 
or 26 (We hope not!). 

Currently in the College of 
Arts and Science, Nancy will join 
the scribe's school next fall. Jour
nalism's gain is Engineering's loss. 

She wants a career in television. 
Men, start buying sets. "-

PULCHRITUDE 
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The story of Standard Oil's contributions to oil progress through research 

is told to the public in advertisements like this during the year. 

When a boy asks 

''WHY?'' 
.•. anything can happen! This scene can be duplicated thousands of times throughout the country. 

And as long as it goes on, America can be sure of continued progress. 
Here Bob Hansen (left) and two friends explore the mechanical wonders 
of an engine (1933 model). The two other boys are Tony Riccardi (cen
ter) and Bill Hess. They are a ll students at Niles Township High School, 
Skokie, Illinois. 

Ever since Bob Hansen was old enough to 
hold a wrench, he has been tinkering with 
machines. Next year his repair shop on his 
driveway at home will disappear because 
Bob, an honor student, is going to college to 
study engineering. 

Bob is one of thousands of American boys 
with a restless curiosity about things 
mechanical. What makes a clock tick? What 
makes a bicycle brake hold? What makes a 
car run? From such curiosity comes the 
mechanical progress that has helped to make 

America great. 
In Standard Oil's big 

automotive laboratory in 
the research center at 
Whiting, Indiana, engi
neers are going through a 
similar process every day 
-asking questions and 
finding answers. How do 
fuel additives affect com
bustion? How do they 
affect engine deposits? 
How do burning rates 
differ? 

The efficiency of gasoline a nd lubricants is improved cons tantly in Standard 
Oil's huge a utomotive laboratory in Whiting, Indiana. H ere fuels are 
d esigned, too, for automobiles tha t will not be on the street until five 
years from now. Robert W. Boydston, a bove, is working on a "fuels of 
the fu ture" experiment. 

And the questions con
tinue outdoors, too. In all 
kinds of weather-hot, 
cold, wet, dry, low barom
eter, high barometer 
-different blends of 

gasoline are tried to see what happens under 
what conditions. Fuels ·are designea- in the 
laboratories for experimental englnes that 
won't appear in an automobile for five years. 
Standard Oil products are under constant 
improvement to give the finest performance 
possible. You get years-ahead quality with 
Standard Oil products-and at a reasonable 
cost. 

Where does progress start? Does it start 
on the private driveway of a boy's home or 
in a huge research laboratory? Progress 
starts whenever someone asks " Why?" and 
sets out to find an answer. 

What makes a company a good citizen? 

Perhaps even more than an individual, a 
company must have a healthy respect for 
the future. Many companies, like Standard 
Oil, have large families-tens of thousands 
of people who depend on Standard for their 
livelihood. Progress through research is one 
way of protecting the future of both employ
ees and investors and of helping to assure 
economic stability for the communities in 
which they live and work. 

S T AN DARD OIL C O M P AN Y 
THE SIGN OF PROGRESS .•. 

THROUGH RESEARCH 
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How to keep the world's 

largest clock sign 

turning on time 

THIS revolving clock sign, the world's largest, 
weighs in excess of 77 tons, has numerals 25 ft. 

high. And it turns day and night atop the Continental 
National Bank in Fort Worth, Texas. To keep this giant 
clock turning, the engineers specified two double-row 
Timken® tapered roller bearings for the Brewster RSH 
18" Rotary Table which turns the clock. 

Timken bearings are used because the full-line con
tact between their rollers and races gives extra load
carrying capacity. Their tapered construction lets them 
take both radial and thrust loads in any combination. 
And Timken bearings are geometrically designed and 
precision-made to roll true. They practically eliminate 
friction. 

Timken bearings solve countless problems wherever 
wheels and shafts turn. Problems that you may face in 
your future job in industry. Our engineers will be 
ready to help you. And if you're interested in a 
rewarding career with the world's largest maker of 
tapered roller bearings and removable rock bits, the 
leader in special fine alloy steel, send for our free 
booklet: "Better-ness and your Career at The Timken 
Company". Write Mr. Russ Proffit, The Timken 
Roller Bearing Company, Canton 6, Ohio. 

How Timken bearings are mounted in the Brewster RSH 18" 
Rotary Table to take heavy loads, assure easy-rolling depend
able performance. 

BETTER-NESS rolls on 

TIMKEN:apered roller bearings 

First in bearing value for 60 years 
APRIL, 1959 25 



SHAMROCK 

Many times in the past 01' 
Frank has sorely belabored, and 
justly so, the manner in which 
labs are taught here at Old Waz
zou. But now, it is my pleasure 
to announce to the struggling 
multitudes that a step forward 
has finally been made. At least a 
lab instuctor has made an effort 
to break with the outmoded bonds 
of tradition and do away: with the 
busy work, such as repetitious 
computations. This leaves more 
time to delve into the actual 
theory of the experiment and puts 
primary emphasis on the most im
portant part of the report, the dis
cussion. For being man enough 
to not only see the need for a 
change, but also to attempt to 
make an improvement, the engi
neering school owes a vote of 
thanks to Don' Kirby, E. E . 275 
lab instructor. It's 01' F .F.'s wish 
that many of the other lab in
structors will follow Don's foot
steps. 
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by F.F. 

Last month at this time, Flun
kin Frank was a little worried 
about how Engine Week was go
ing to turn out. Considering that 
only a very few engineers were 
interested enough to work on or 
help plan the various displays, 
floats, or anything else that helps 
to make a good Engine Week; the 
results were outstanding. But .. . 
there were several things that 
disturbed 01' Frank. One thing 
that was sticking out like a sore 
thumb was the shortage of green 
hats. The "sea" of green hats seen 
every previous year around the 
Engine building was missing this 
year. Even though 01' Frank has 
never seen such a lack of spirit 
during an Engine Week, when 
Friday and S a t u r d a y rolled 
around, Frank has to admit that 
this was a good Engine Week. 
One of the high points was the 
lab exhibits which were excep
tionally good this year. The 
second improvement this year 

was the banquet, which turned 
out to be a very entertaining af
fair. Frank just hopes that 
through cooperation and spirit 
each year's Engine week will 
show an improvement over the 
past years. 

As the Semester slowly passes 
by, the 25th SHAMROCK staff will 
be replaced by a new and eager 
group of quasi-journalists. Every 
staff must feel that their particu
lar issues surpass those of the 
preceeding year, and this staff is 
no exception. Withing the next 
few weeks, the "Room 233 Gang" 
will point with pride to the 
changes and improvements which 
they have enacted in the SHAM
ROCK this year. Then with a feel
ing of relief, and yet with a cer
tain reluctance, they will hand 
down the enjoyment, the head
aches, the deadlines, and the op
portunities to the 1959-60 staff. 
Next year's editor, Erle Richards, 
is now selecting his staff for the 
coming year. If the number of re
quests to work on the staff during 
the past few months is any indica
tion of the present interest, Erle 
should soon have a full house. If 
you are interested in a position 
for the coming year, leave your 
name and telephone number on 
the SHAMROCK mailbox in the 
Dean's office. Experi~:Ace is not 
necessarily a requirement. 

01' Frank can see why grades 
seem to drop a bit second sem
ester. All of a sudden, the major
ity of cars on campus are con
vertibles headed towards Ste
phens College. The popular cure 
for spring fever seems to be as 
many cuts as possible and a 
Susie in your new Impala. Of 
course, we engineers don't do this. 
It is not as if we couldn't if we 
wanted to, it is just that our 
courses like thermo, fluid me
chanics, or our labs which only 
last until 5:30 are so interesting 
that we don't seem to get spring 
fever. • 
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He's an 
Allis-Chalmers 

Engineer 

Here is a partial list of the 
unsurpassed variety of ca
reer opportunities at Allis
Chalmers : 

Types of jobs 
Research 
Design 
Development 
Manufacturing 
Application 
Sales 
Service 

He has confidence born of knowing where he's going and how he's 
going to get there. The graduate training program at Allis-Chalmers 
helped him decide on a specific career - and he had a choice of many. 
He knows his future is bright because Allis-Chalmers serves the growth 
industries of the world ... produces the widest range of industrial 
equipment. He is confident of success because he is following a suc
cessful pattern set by Allis-Chalmers management. 

Industries 
Agriculture 
Cement 
Chemical 
Construction 
Electric Power 
Nuclear Power 
Paper 
Petroleum 
Steel 

ALLIS-CHALMERS ~"" 
Equipment 
Steam Turbines 
Hydraulic Turbines 
Switchgear 
Transformers 
Electronics 
Reactors 
Kilns 
Crushers 
Tractors 
Earth Mover$ 
Motors 
Control 
Pumps 
Engines 

Diesel 
Gas 

Fields 
Metallurgy 
Stress Analysis 
Process Engineering 
Mechanical Design 

High Voltage Phenomena 
Nucleonics 
Electronics 
Hydraulics 
Insulation, Electrical 
Thermodynamics 

from GTC to "VIP" 
The graduate training course 
helps you decide on your "Very 
Important Position," by giving 
you up to two years of theoretical 
and practical training. This course 
has helped set the pattern of ex
ecutive progress since 1904. For 
details write to Allis-Chalmers, 
Graduate Training Section, Mil
waukee 1, Wisconsin. 
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IN THE PICTURE: 
A one-inch strip of graphite 

cloth 40 inches Ieng is wrapped 
around a beaker of water and up
en application of 110 volts quickly 
brings the water to a vigorous 
boil. 

CASTOR OIL LUBRICATION 
London city buses socn will be 

using castor oil for lubrication of 
their rear axles. Expectation is 
that the higher initial cJst of the 
castor oil will be easily abs::irbed 
by a two-to-three percent reduc
tion in fuel consumption due to 
reduced friction. 

AIR PILLOW DRIVES ELEVATORS 
The Czechs claim to have de

veloped the world's first elevator 
that operates without a cable sys
tem. It rides on a pillow of air. 
Ventilators are u sed to create a 
sufficiently strong air beam under 
the elevator to press the cage up
ward. When descending, the cabin 
compresses the air underneath it, 
insuring a soft downward glide. 
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PUSHBUTTON COFFEE CANS 
You can now buy liquid instant 

coffee in an aerosol can, saving 
you the time of brewing a pot-full 
or even measuring out a teaspoon 
of powdered coffee for a single 
cup. 

PIPELINE FOR COAL 
The success of a 108 mile coal 

pipeline in eastern Ohio has raised 
hopes that in the future coal will 
be funneled quickly and economi
cally through a nationwide net
work of steel pipes. With savings 
of 35 percent in transportation 
costs, an equivalent amount of 
coal will be moved annually that 
would require nearly 21,000 rail
road hopper cars. 

Coal is crushed and mixed with 
water and the resultant slurry is 
pumped through the pipelines at 
approximately 3 mph. At the 
other end of the line, the coal 
particles - none larger than an 
eighth of an inch-are dried, then 
pulverized for feeding into the 
boilers of the generating plant. 

( Continued on page 31) 

RETAKE 
(Continued from page 15) 

gulped a deep, rubber-scented 
breath of space-suit air, and 
moved toward a slight hill on his 
left, carrying a portable trans
mitter. 

SUDDENLY HE FELT a hard, 
unyielding object in the snow-like 
surface. In response to Robert's 
cursory nudge, the thing lifted out 
of the grey powder and rolled a 
few paces before him. With a thrill 
of surprise that was close to hor
ror, Robert saw that it was per
fectly round, with unmistakably 
machined fittings. An artifact! 

With trembling arms, Robert 
lifted the long-abandoned piece 
and turned it about. 

IT WAS, HE THOUGHT, al
most like a helmet. Yes, there was 
a faceplate, although of a curious 
and unlikely shape. A terrible 
awareness of the vast and timeless 
void in which he stood rose like 
an icy winter's tide in Robert 's 
consciousness. 

Who could have made this 
thing? H ow did it come here to 
the moon? Was it from some in
credibly ancient, long-dead race 
of Earth? 

The ghostly earth-shine glisten
ed upon the battered helmet of 
long ago, faintly picking out the 
letters of the great nation who 
built it and sent it to the moon
letters which Robert could not 
read, nor even recognize as let
ters-U .S.A. 

AND ROBERT, his slender 
blue-green antennae quivering 
with excitement, slithered across 
the gently rolling hill to erect his 
transmitter. 

"Your girl is spoiled, isn't she?" 
Naw, it's just the perfume she's 

wearing." · 

THE MISSOURI SHAMROCIC 



STRAIGHT TALK TO ENGINEERS 
from Donald W. Douglas, Jr. 

President, Douglas Aircraft Co., Inc. 

Here at Douglas we're involved in a greatly 
accelerated missile and space program. This 
requires one of the most intensive engineering 
and research efforts in our history. 

The problems are great ones as we move into 
the new dimension of unmanned and manned 
space vehicles. They require specialists in almost 
every engineering field. But their solution will 

APRIL, 1959 

result in great benefits not only to our own nation 
but to all mankind. 

If you're interested in tackling these problems 
with us . .. in giving your best in an all-out drive 
to solve them ... we're interested in you! 

Please write to Mr. C. C. La Vene 
Douglas Aircraft Company, Box 600-Z 

Santa Monica, California 
29 
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COLLINS SYSTEMS ARE NOW IN PRODUCTION FOR (LEFT TO RIGHT) THE NAVY'S MCDONNELL F4H-1 AND CHANCE VOUGHT 

F8U-3 FIGHTERS AND NORTH AMERICAN AJJ-1 ATTACK BOMBER, AND THE AIR FORCE'S REPUBLIC F-105 FIGHTER-BOMBER. 

why America's 

neweS
t ii:: COLLINS 

ELECTRONICS 
ENGINEERS- At Collins you receive professional 
recognition, unlimited opportunity, the most com
pletely equipped research and development facilities, 
the opportunity to work on the most challenging, 

L. R. Nuss F. W . Salyer 
Collins Radio Company 

These supersonic aircraft require ultra
dependable electronics systems, highly special
ized for communication, navigation and.rad~r 
identification. Such systems must be 
integrated, adaptable to the varying airframe 
requirements of today's newest jets. 

Collins integrated electronics systems achieve 
building-block flexibility through modular 
design of all basic units. Designed into each 
aircraft, a space-saving custom Collins system 
retains the economy of standardized 
production and simplified maintenance. 

These specialized electronics packages are an 
important part of Collins' contribution toward 
greater defense per dollar. 

developments in electronics. Your placement office 
will tell you when a representative will be on campus. 
Or write for illustrated brochure "Career with Collins," 
to one of the addresses below. 

I. D. Mitchell 
Collins Radio Company Collins Radio Company 

Cedar Rapids, Iowa 2700 W. Olive Ave., Burbank, California 1930 Hi-Line Drive, Dallas, Texas 

COLJ-INS RADIO COMPANY • CEDAR RAPIDS • DALLAS • BURBANK 
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NEWSTUFF 
(Continued from page 28) 

B.O. 
Growth of odor-causing bacteria 

on clothing made of cotton and 
cotton blends can now be retarded 
by using a new textile finish. The 
new product does not change the 
fabrics's hand or color and has the 
same appearance as conventional 
finishes. 

Out of Season Storage 
Store your winter garments now, at Dorn.; 

Cloney. Your clothes are insured against fire, 
theft, etc. for only 75c per month for $100 
valuation. 

GRAPHITE FABRICS 
The National Carbon Company 

is producing experimental quan
tities of graphite fibers and fabrics 
for test and evaluation by indus
try and military personnel. Pos
sible applications are unlimited. 
At ordinary pressures, graphite 
has no melting point but sublimes 
at 6,600°F. Graphite textiles are 
resistant to attack by acids, alka
lies, and organic compounds, ex
cept for those of a highly oxidizing 
nature, and are unreactive with 
any molten metals. • 

Dorn-Cloney cleaning is guaranteed to re
move the possibility of moth damage. This 
moth proofing is guaranteed for six months. 

Dial GI 3-3114 
FOR FREE PICKUP AND DELIVERY 

Dorn-Cloney 

To students who want to be 
SUCCESSFUL highway engineers 

There's a real need for qualified men in America's 
100 billion dollar highway program. It's a big job. 
For example, for the hew Interstate Highway Sys
tem alone, 35,000 miles are still to be built. 

Choice assignments await engineers at every level. 
They will go to the men who prepare for them. 

As part of that preparation, you must have basic 
material on Asphalt Technology. For if you don't 
know Asphalt, you don't know your highways. 
Asphalt is the modern paving for today's and 
tomorrow's roads. Asphalt surfaces more than 
4/ 5ths of all roads and streets in the country. 

We have put together a special student portfolio 
to meet that need for information on Asphalt. It 
covers the Asphalt story, origin, uses, how it is 
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specified for paving ... and much more. lt\)s a 
worthwhile, permanent addition to your profes-
sional library. 

It's yours, free. Send for it today. Prepare now for 
your future success. 

. ...................................... . 
: THE ASPHALT INSTITUTE 
• Asphalt Institute Building, College Park, Maryland 

• Gentlemen: 

• Please sand ma your free student portfolio on Asphalt 
• Technology. 

NAM~----------CLASS, ___ _ 

• ADDRESS_· ______________ _ 

• CITY ____________ _:.TATc,__ __ 

• SCHOOL.-______________ _ 

........................................ 
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BUI.I.ARNEY 
DAVE SAFERSTEIN, E.E. '62 

Ah, pity the "BULLarney" editor, 

The man with the scissors and 
paste; 

He sits at his desk until mi<:lp.ight, 
How worried and pallid he looks, 
As he scans through the college 

comics 
And reads all the comical books. 
THIS JOKE HE CAN'T CLIP

IT'S TOO DIRTY. 
THIS STORY'S NO GOOD-IT'S 

TOO CLEAN. 
TH IS WO MAN WON 'T DO 

SHE'S TOO SHAPELY. 
THIS CHORUS GIRL'S OUT__: 

IT'S OBSCENE. 
The jokes are the same; full of 

Coeds 
And guys who get drunk on their 

dates, 
Bathtubs and sewers and fresh-

men , 
And stories of unlawful mates. 
Jokes ab::mt profs and the readers , 
Jokes about overdue bills, 
J okes about girls in their bou

doirs, 
And each one as old as the hills. 

Sprinkled with "damn," "louse" 
and "hell," 

The blurbs must be pure but yet 
filthy 

Oh pity the man with the clipper, 

He's only a pawn and a tool. 

In trying to keep his jokes dirty 
and clean 

He's usually kicked out of school. 

''Killer'' and Engine Week 

5HAMR~CI< GUARD 
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LAB f:.XHJBJT 

IF 
YOU 

ARE 
CLOSE 
ENOUGH 

to read this you are close enough 
to look over the SHAMROCK and 
see if you'd like to be a member 
of the staff- contribute articles, 
fiction , ideas; handle money and 
circulation matters; do layout; do 
artwork . 

There are many opportunities 
and there are open ings on the 
staff for next year. 

Why not drop by 233 Engi
neering and see for yourself? Just 
walk in and say hello. It's as 
simple as that. 

Why not come by today? 

Missouri Shamrock 
Room 233 

Engineering Building 

ALUMNI REG/ STRATION 
- W. Ki lpatrick 
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By sett in g templates of standard 
components on photo-sensitive 
paper a nd exposing it , hours of 
hand drafting are saved. 

With this plotter, stereo aeria l 
photos become contour maps, show 
highway routes, mineral-bearing 
formations , volume of coal piles. 

Slides give the sales staff quick 
understanding of the engineering 
superiority of their product-equip 
them with facts for their customers. 

0 Photographs of freight cars as loaded and as 
received provide information for engineers to 
develop better loading practices (as well as 
data for damage claims). 

From drawing board 
to shipping platform ... 

Photography works 
for the engineer 
Whatever your field, you will find photography 

increasing in importance. It works for the research 

scientist, the production engineer, the sales executive, 

the administrator. It speeds engineering, expedites 

quality control. It trains, and teaches, and sells. It 
will help you in whatever you do. 

EASTMAN KODAK COMPANY 
Rochester 4, N. Y. 

Careers with Kodak 
With photography and photographic 
processes becoming increasingly impor
tant in the business and industry of 
tomorrow, there are new and challeng
ing opportunities at Kodak in research , 
engineering, electron ics, design , and 
production . 

If you are looking for such an inter
esting opportunity, write for infor
mation about careers with Kodak. 
Address: Business and Technical 
Personnel Department, 
Eastman Kodak Company, 
Rochester 4, N . Y. 



Although miiny surveys show that salary 
is not the prime factor contributing to job 
satisfaction, it is of great importance to 
students weighing career opportunities. 
Here, Mr. Gouldthorpe answers some 
questions frequently asked by college 
engineering students. 

Q. Mr. Gouldthorpe, how do you deter
mine the starting salaries you offer 
graduating engineers? 

A. Well, we try to evaluate the 
man's potential worth to General 
Electric. This depends on his quali
fications and our need for those 
qualifications. 

Q. How do you evaluate this potential? 

A. We do it on the basis of demon
strated scholarship and extra-curric
ular performance, work experience, 
and personal qualities as appraised 
by interviewers, faculty, and other 
references. 

Of course, we' re not the only com
pany looking for highly quelified 
men. We're alert to competition and 
pay competitive salaries to get the 
promising engineers we need. 

Q. When could I expect my first raise 
at General Electric? 

A. Our primary training programs 
for engineers, the Engineering Pro
gram, Manufacturing Program, and 
Technical Marketing Program, gen
erally grant raises after you've been 
with the Company about a year. 

Q. ls it an automatic raise? 

A. It's automatic only in the sense 
that your salary is reviewed at that 
time. Its amount, however, is not 
the same for everyone. This depends 

. first and foremost on how well you 
have performed your assignments, 
but pay changes do reflect trends in 
over-all salary structure brought on 
by changes in the cost of living or 
other factors. 

One of a series 

Interview with General Electric's 

Hubert W. Gouldthorpe 

Manager- Engineering Personnel 

Your Salary 

Q . How much is your benefit program 
worth, as an addition to salary? 

A. A great deal. Company benefits 
can be a surprisingly large part of 
employee compensation. We figure 
our total benefit program can be 
worth as much as 1/ 6 of your 
salary, depending on the extent to 
which you participate in the many 
programs available at G .E. 

Q. Participation in the programs, then, 
is voluntary? 

A. Oh, yes. The medical and life 
insurance plan, pension plan, and 
savings and stock bonus plan are all 
operated on a mutual contribution 
basis, and you're not obligated to 
join any of them. But they are such 
good values that most of our people 
do participate. They're an excellent 
way to save and provide personal 
and family protection. 

Q. After you've been with a company 
like G.E. for a few years, who decides 
when a raise is given and how much it 
will be? How high up does this decision 
have to go? 

A. We review professional salaries 
at least once a year. Under our 
philosophy of delegating such re
sponsibilities, the decision regarding 
your raise will be made by one man 
- the man you report to; subject to 
the approval of only one other man 
- his manager. 

Q. At present, what salaries do engi
neers with ten years' experience make? 

A. According to a 1956 Survey of 
the Engineers Joint Council*, engi
neers with 10 years in the electrical 
machinery manufacturing industry 
were earning a median salary of 
$8100, with salaries ranging up to 
and beyond $15 ,000. At General 
Electric more than two thirds of our 
10-year, technical college graduates 
are earning above this industry 

median. This is because we provide 
opportunity for the competent man 
to develop rapidly toward the bigger 
job that fits his interests and makes 
full use of his capabilities. As a 
natural consequence, more men have 
reached the higher salaried positions 
faster, and they are there because of 
the high value of their contribution. 

I hope this answers the question 
you asked, but I want to emphasize 
again that the salary you will be 
earning depends on the value of 
your contribution. The effect of such 
considerations as years of service, 
industry median salaries, etc., will be 
insignificant by comparison. It is 
most important for you to pick a job 
that will let you make the most of 
your capabilities. 

Q. Do you have one salary plan for 
professional people in engineering and 
a different one for those in managerial 
work? 

A. No, we don't make such a 
distinction between these two im
portant kinds of work. We have an 
integrated salary structure which 
covers both kinds of jobs, all the way 
up to the President's. It assures pay 
in accordance with actual individual 
contribution, whichever avenue a 
man may choose to follow. 

* We have a limited number of copies of 
the Engineers Joint Council report en
titled "Professional Income of Engi
neers-1956." If you would like a 
copy, write to Engineering Personnel, 
Bldg. 36, 5th Floor, General Electric 
Company, Schenectady 5, N. Y. 959_7 

LOOK FOR other interviews dis
cussing: • Advancement in Large 
Companies • Qualities We Look For 
in Young Engineers • Personal De
velopment. 

GENERAL. ELECTRIC 





"So then U.S. Steel invested $ 7 7 0 million in us " 

An American baby is born every eight seconds-11,000 every day-4,000,000 a year. Our population will 
soon be over 200 million. And as our population grows, our production must grow. We'll need millions of 
new homes . . . new schools and hospitals . . . new highways to carry 75 million motor vehicles by 1970 
•. . not to mention countless appliances and conveniences that haven't even been invented yet! 

No temporary setback can stop the growing needs of our population. That's why United States Steel 
has gone ahead with expenditures totaling $770 million to provide more and better steels for tomorrow's 
citizens. This is the practical way that we've demonstrated our faith in the future. 

USS is a registered trademark 

@ United States Steel 



The vortex tube is a refrigerating 
machine with no moving parts. Com• 
pressed air enters the vortex chamber 
pictured here and spins rapidly down 
an attached tube. Pressure and tem
perature differences build up, forcing 
cold air out one end and hot air out 
the other. Requiring no maintenance, 
a large vortex tube developed by 
AiResearch scientists and engineers 
can be permanently sealed in nuclear 
reactors, and has many uses in indus• 
tries with spot cooling problems. 

Many such pioneering develop• 

,,.. 

ments are underway in challenging, 
important work at AiResearch in 
missile, electronic, nuclear, aircraft 
and industrial fields. 

Specific opportunities exist in sys• 
tern electronics and servo control 
units; <;:omputers and flight instru• 
men ts; missile auxiliary power units; 
gas turbine engines, turbine and air 
motors; cryogenic and nuclear sys• 
terns; pneumatic valves; industrial 
turbochargers; air conditioning and 
pressurization ; and heat transfer, 
including electronic cooling. 

ENGINEERING AT GARRETT 
OFFERS YOU TIIESE ADV ANT AGES: 

• An eight-month orientation pro
gram is offered prior to permanent 
assignment to help you aid us in 
determining your placement from 
a variety of analytical or develop
ment projects. 

• Intensified engineering is con
ducted by small groups where 
individual effort and accomplish
ment is quickly recognized provid
ing opportunity for rapid growth 
and advancement. 

• Advanced education is available 
through company financial assist
ance at nearby universities. 

THE GARRETT 
~ 

CORPORATION . ,For full information write to Mr. G. D. Bradley 

9851 S. SEPULVEDA BLVD .. LOS ANGELES 45 , CALIFORNIA 

IJIVISIONS: A/RESEARCH MANUFACTURING, LOS ANGELES • A/RESEARCH MANUFACTURING , PHOENIX • AIRSUPPLY 

A/RESEARCH INDUSTRIAL • AERO ENGINEERING • AIR CRUISERS • A/RESEARCH AVIATION SERVICE 
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STRAIGHT TALK TO ENGINEERS 
from Donald W. Douglas, Jr. 

President, Douglas Aircraft Company 

I've been asked whether non-aeronautical engi
neers have good prospects for advancement in 
the aviation industry. 

The answer is yes, definitely! At Douglas many 
of our top supervisory people have moved up from 
other engineering specialties. The complexity of 
modern aircraft and missiles requires the greatest 
variety of engineering skills known to industry. 

For example, we now have pressing needs for 

mechanical, structural, electrical and electronics 
engineers in addition to aerodynamicists, physi
cists and mathematicians. Whatever your back
ground in the engineering profession may be, 
there are prime opportunities in the stimulating 
aircraft and missiles field. 

Please write to Mr. C. C. La Vene 
Douglas Aircraft Company, Box 600-Z 

Santa Monica, California 
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THIS IS STEREO 

Charity, color and fuH reproduction-
that's the beauty of stero: the new way to 
enjoy that pop atbum, Beethoven Sonata 
or Stravinski symphony. 

BAGNELL DAM 

Lake of the Ozarks, one of greatest vacation 
stops in America, is due to Bagn eH Dam, 
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The years have gone by. Instead of 
t ired eyes resting on that book, now a 
diploma lays there . From four years in 
Mizzou into a new world of challenge 
and opportunity our sen iors are step
ping . The horizons are unlimited . But 
perhaps a touch of nostalgia fo r t he 
evenings at the Shack wou ldn't be o ut 
of order. 
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Fifty yards of drapery materiai has been 
made into a new radar antenna that may 
weii usher in powerfui, long-range 
antimissie radars. 
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Thorstein Veblen ... on the place of science 
"In creative art, as well as in critical tas te, the faltering 
talent of Christendom can a t the best follow the lead of 
the ancient Greeks and the Chinese. In myth-making, 
folklore, and occult symbolism many of the lower bar
barians have achieved thin gs beyond what the la tter-day 
pries ts and poe ts know how to propose. In political 
finesse, as well as in unreasoning, brute loyalty, more 
than one of th e ancient peoples give evidence of a 
capacity to which no modern civilized nation may aspire. 

"To modern civilized men, especially in their intervals 
of sober reAection, all these things that distinguish the 

barbarian civilizations seem of dubious value .. . futile 
in compari son with the achievements of science. They 
dwindle in men's esteem as time passes. This is the one 
secure holding-ground of latter-day conviction, that ' the 
increase and diffusion of knowledge among men' is inde
feasibly right and good. When seen in such perspective 
as will clear it of the trivial perplexities of work day life, 
this proposition is not questioned within the horizon of 
western culture, and no other cultural ideal holds a 
simi lar unquestioned place in the convictions of civilized 
mankind." 
-The Place of Science in Modern Civilization, 1906 

THE RAND CORPORATION, SANTA MONICA, CALIFORNIA 
A n on profit organizat ion engaged in re search on prob lems related lo nationa l securit y and the public interest 
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Every year new opportunities for graduate engineers in 

various phases of oil producing, refining, research, 

transportation and oil marketing-on a world-wide scale. 

MOBIL OIL CO., MOBIL INTERNATIONAL OIL CO. 

Divisions of SOCONY MOBIL OIL CO., INC. 

AFFILIATED COMPANIES : Gener-al Petroleum Corp., Magnolia Petroleum Co. 
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"Thank You . . . " 

As the last issue of the year goes to press, we can only say, "Thank You, 
everyone." We are indebted to many people for thei r un2el fish efforts in 
striving to put the Shamrock over as a literary and financial success . Credits 
are due to the readers, the faculty, and the student staff. 

To you, the readers, we hope that the Shamrock has been entertaining 
as well as informative. Even though you may have disagreed with some 
of our opinions, we hope that they may have been of some benefit. You 
decided by your actions and suggestions what went into the magazine and 
we appreciate your interest. Rest assured that we are never entirely satisfied 
with our past results and we will continue to institute your constructive 
recommendations. The man at the helm for the coming year, Erl e Richard s, 
has already expressed many fine ideas to be incorporated into the coming 
issues. 

Lest we overlook the dependable steadying influences behind the 
Shamroc\, we say "Thank You" to our faculty advisors . Naming names, 
Professor Bolstad and Dean Croft, in particular, have been behind-the-scenes 
pluggers for us by forwarding many news-worthy items to our mailbox. 

Student-wise, space would not permit recogn izing everyone who 
deserves it. To mention just a few, you have only to compare the first few 
issues w ith the last few to recognize the talent and effort contributed by 
layout edi ior, Chuck DeRie me r. Jim Tillman's effort as features editor has 
resulted in the many stories which we have printed. Dave Lee, with at least 
one article in every issue, has been a veritable work-horse . Bud McKelvy's 
fine coverage of recent industrial developments makes his department, 
Newstuff, a valuable section in our magazine . The difficult task of distrib
uting the Shamrock has been very ably handled by Bill Rigdon, auite 
frequently on just a few hours notice . Our feminine feature, Nancy Silver, 
ranks with the finest in secretarial ability. Kirk Rosenhan, personifying 
versatility, has many times filled the vacant slot. The financial credits are 
due to Jim Jackson, and, in particular, to Les Sims, whose conscientious 
handling of national ads accounts for a financially successful year . Also, to 
the many other people whom we haven't mentioned, we say, "Thank You ." 
We have done little; the magazine is indebted to these people. We want to 
make sure that they receive the recognition which they so richly deserve. 

R.S.R. 

The new Air Force wind tunnel ... another step forward for America. 
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JOHN GORDON, E.E. '59 

It gives hri//ance and 

vibrancy to recorded 

sound . .. the new way 

to listen to your favor

ite pop song or sym-

phony. 

THE MISSOURI SHAMROCK 



STEREOPHONIC SOUND is 

rapidly becoming a household 

word. In fact, it is now difficult to 

find a newspaper or magazine that 

does not have several advertis

ments lauding this recent advance 

in high fidelity reproduction. Fur

thermore, many high fidelity 

manufacturers are now promot

ing complete stereo systems and 

phonographs in prices ranging 

from fifty to several thousand 

dollars. 

Perhaps, however, some of us 

are a little hazy on the exact 

meaning of stereophonic sound, 

and thus would like some inform

ation on the nature of the system 

and it's related components. 

How It's Done 

Let u s consider stereophonic 

sound and the requirements to 

produce it. The word stereo is 

understood to imply depth, and 

this is the meaning it gives to 

sound reproduction. To be more 

specific, the regular high fidelity 

or sound reproduction system 

generally u ses only one speaker 

or speaker system, and regardless 

of the quality of the reproduced 

sound, it is always from a point 

source. This system is fine as far 

as it goes, however, the ultimate 

MAY, 1959 

goal of any high fidelity system 

is to reproduce the original sound 

as closely as possible in the listen

ing room where the speaker is 

located. Now since the speaker 

system is a point source it gives 

the impression that the music or 

program is coming from a hole 

in the wall, and thus the repro

duction falls short of the require

ments for true high fidelity . It is 

obvious that very few original 

programs are intended to sound 

as if they came from a hole in the 

wall. In fact, just to the contrary 

most musical programs consist of 

large groups of musicians dis

persed in the recording studio or 

concert hall. Thus to have truly 

high fidelity reproduction sound 

should have a spatial relation 

which places the reproduced 

musical instruments in the proper 

place in the listening room. The 

first attempts to achieve this ef

fect resulted in feeding the single 

channel into several speakers 

displaced in space in the listening 

room. This resulted in some im

provement. However, this system 

also lacked the requirements for 

tru~ high fidelity reproduction of 

the original sound. This was be

cause the multiple speaker system 

gave the impression of several 

point source orchestras spread out 

in the listening room, and of 

course this obviously was far from 

the desired results. 

A Puzzlement 

This lack of spatial relation 

puzzled engineers for many years. 

In fact, experiments were made 

at the Paris Exposition in 1881 

using telephone equipment con

sisting of a transmitter at each 

end of the stage. The output of 

these two transmitters was fed 

into each ear of a headset worn 

by members of the audience. This 

was the forerunner of modern 

stereophonic sound. During the 

early part of this century much 

research was done on how the 

human ear registers the direction 

of sound, and it was found that 

the two ears compared the phase 

and intensity differences of the 

sound heard to determine the di

rection of the sound source. 

Greatly simplified, this means 

that the right ear would hear a 

sound from the right side sooner 

and with mor e intensity than he 

would the left ear, and the brain 

would compare this information 

and thus determine the proper 

direction for the listener. It w as 

(Continued on next page) 
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. MICROPHONE A 

AMPLIFIER FOR ;;, c;; 
CHANNEL A • 

10 

RECORD GROOVE . 

MICROPHONE 8 

AMPURER FOR 
CHANNEL 8 

LOUDSPEAKER 8 

FROM TWO separate 
recording channels the 
sounds are divided by 
frequency . Separate 
sides on each sound 
groove in the record, 
when played back, re
produce the sound with 
the clarity undamaged. 

- Photos Courtesy 
Westinghouse 

found that this effect could be 
obtained in reproduced sound by 
using two or more separate sound 
channels to record the original 
program. 

Channel Recording 

This two channel recording is 
achieved by using two or more 
groups of microphones some dis
tance apart in the recording studio 
or hall. The signal picked up by 
these groups of microphones is 
fed to two or more separate chan
nels on a multi-head tape record
er. Then these recorded channels 
are played back through separate 
speakers which are displaced in 
the listening room in a similar 
fashion as the recording micro
phones. Thus the listener hears 
the orchestra as it was in the rec
ording studio, that is, the violins 
on the left, the drums or percus
sion in the center, etc. It should 
be noted that the more separate 
playback channels that are used, 
the closer the reproduced sound 
represents the original sound. 
However, for economic and tech
nical reasons most stereophonic 
recordings in their final form con
sist of only two channels. 

Major Breakthrough 

A little over a year ago a major 
breakthrough was made in the 
recording industry. This break
through was the recording of two 
separate sound channels in the 
same record groove. This impos
sible sounding operation was ac
complished quite simply by West
rex engineers, for they devised a 
cutting head that recorded the in
formation from each channel on 
each of the two sides of the rec
ord groove. This system is called 
the 45/ 45 method because each 
channel is recorded at a 45 ° angle 
to the disk surface as shown in 
Figure 1. In order to recover the 
two channel information from the 
disk groove the phono pickup 
cartridge manufacturers devised 
pickups that were sensitive to 
each of the two separate channel 

(Continued on page 16) 
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He's been on his way up 

I rom the day he started work 

James C. Bishop got his B.S. in Electrical 
Engineering from the University of Illinois on 
June 23, 1953. On July 1, he went to work as a 
lineman in the Illinois Bell Telephone Company 
management training program. On July 2, he 
was "shinnying" up telephone poles. 

And he's been "climbing" ever since. A 
planned rotational training program, interrupted 
by a stint in the Army, took Jim through vir
tually every phase of plant operations. 

He was promoted to Station Installation 
Foreman in July, 1957. Then came more train
ing at company expense-in human relations 
and other supervisory subjects-at Knox College. 

Since early 1958, Jim has been Central 
Office Foreman in the Kedzie District of Chicago, 
which embraces about 51,000 telephone stations. 
He has 19 men reporting to him. 

" I was hired as 'a candidate for manage
ment,'" he says. "I know I'll get the training 
and opportunity to keep moving ahead. How far 
I go is up to me. I can't ask for more than that." 

* * * 
Find out about career opportunities for you in 
the Bell Telephone Companies. Talk with the 
Bell interviewer when he visits your campus. 
And, meanwhile, read the Bell Telephone book
let on file in your Placement Office. 

Jim Bishop holds trammg sessions regularly with his men. At left, he dis
cusses cable routes in connection with the "cutover" of his office to dial service. 
At right, he and a frameman check a block connection on the main frame. 

BELL TELEPHONE COMPANIES 
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Lubrication of enclosed parts can now be 
inspected without disassembly. Standard 
Oil scientists have developed the instru
ment system shown here which measures 
the presence or absence of the required 
lubricant on concealed parts by checking 
the ability of the entire assembly to cut 
down radiation passed through it. 

How to ~~see" without lool{.ing 
At a final inspection station how would you 
make sure that enclosed parts were properly 
lubricated? Until recently, if you really wanted 
to know, you had to remove the housing, dis
assemble the mechanism-a costly, time
consuming process-and take a look. 

But now Standard Oil research has solved 
the problem with a new instrument system 
that does away with disassembly. It passes 
radiation through the assembly and measures 
the amount that gets through. Inspectors can 
tell whether or not the proper level of lubricant 
is present without looking inside. 

This remarkable device is just one of hun
dreds of ways in which Standard has helped 
industry solve problems connected with lubri
cation. It was developed by a team of Standard 
Oil scientists and engineers who saw the need 
for a new approach to an old problem. 

Such creative thinking is the product of the 
atmosphere in which Standard Oil scientists 
work. They have the time, the equipment and 
the opportunity to contribute to the progress 
of their industry and their country. That is 
why so many young scientists have chosen to 
build satisfying careers with Standard Oil. 

STANDARD OIL COMPANY 
910 SOUTH MICHIGAN AVENUE, CHICAGO 80, ILLINOIS THE SIGN OF PROGRESS ... 

THROUGH RESEARCH 
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MECHANICAL, ELECTRICAL, CHEMICAL ENGINEERS-AND CHEMISTS: 

AT HAGAN CHEMICALS & CONTROLS, INC. 
Why take a chance on having your talent stifled by the heavy 
hand of platoon-system trainee-programs? 

You can start at Hagan as one of a select group of just 20 
qualified graduates that we plan to train and assign this year. 

We're not a giant corporation, yet we're big enough to number 
among our thousands of customers: 98 of the 100 largest indus
trial firms in America, and 40 of the 50 largest utilities. 

WHAT DOES HAGAN MAKE AND DO? 
Controls and Instrumentation. We design, manufacture and 
sell automatic control and instrumentation systems for use in 
power plants, steel mills, aeronautical testing facilities, and in 
many basic process control applications- including electronic 
instrumentation. 

Industrial Water Service. Our Hall Service Engineers help 
thousands of industrial plants prevent costly water troubles, 
by on-the-job consultation and service for every type of industrial 
water problem- from procurement to disposal. 

Calgon and Hagan Chemicals. Calgon phosphate com
pounds, and Calgonite detergents- including popular household 
versions of each- are among the many chemicals we process 
and sell for water treatment in utility, industrial, municipal and 
household water systems. 

HOW WE TRAIN ENGINEERS AND CHEMISTS AT HAGAN 
Mechanical and electrical engineers, for our Mechanical 
D ivision, receive six months training, including: laboratory 
work; classroom work; on-the-job training with a Field Engi
neer; rotation in various departments. Then, assignment as a 
Field Service Engineer-where possible in an area of your choice. 

Chemical engineers and chemists, for our Hall and Calgon 
Division, receive six months training, including: classroom work; 
on-the-job training with a Field Engineer, and rotation in various 
departments. Then assignment to a District Office--where possi
ble in a territory of your choice. 

What's ahead for you? Hagan is growing fast. Field Service 
Engineers and Chemists have excellent opportunities for posi
tions in Sales Engineering, or adminstrative work. 

For specific details on type of work, travel, benefits, etc., 
mail the coupon now. Meanwhile, speak to your College Place
ment Officer about the opportunities for you at Hagan. Re
member, you start as one of a select team of only 20 graduates. 
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r---------------------, 
I HAGAN CHEMICALS & CONTROLS, INC. I 
I
I Hagan Bu ilding, Pittsburgh 30, Pennsylvania l 

Attention Personnel Department I I Divisions: Calgon Company, Hall Laboratories I 

I Name,_______________ f 
I I 
I Addres,.___ _______ ______ I 
I I I City _ _ _ ____ _ __ state _ _ __ I 
L _____________________ J 
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- Photos Courtesy Union Electric 

BAGNELL DAM 
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BOB RIGDON, E.E. '60 

''The Lake,'' focus point for thousands of 
summer vacationers, owes its being to a 
half mile long, 148 feet high concrete dam. 
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D URING THE warm summer 

months, thousands upon 

thousands of Missourians head for 

"the lake." Covering an area of 

93 square miles in seven counties 

the water in the Lake of the 

Ozarks comes from a watershed 

of 14,000 square miles. This 

beautiful body of water has be

come an extremely popular rec

reation spot. Bagnell Dam is only 

172 miles from St. Louis and 150 

miles from Kansas City. 
The lake came into being with 

the erection of Bagnell Dam, the 

Osage hydro-electric plant, in 

October, 1931, following a two 

year building program. It is a 

part of Union Electric's inter-con

nected system of power plants 

serving the metropolitan St. Louis 

area and communities in Missouri, 

Illinois, and !owa. The dam is 

one-half mile long and rises 148 

feet from bed-rock. Placed on a 

city street, it would hide from 

view seven blocks of twelve story 

office buildings. The dam im

pounds 673 billion gallons of 

water ... equal to the water used 

for all purposes in the city of St. 

Louis for twelve and a half years. 

The 60,000 carloads of material 

used in construction of the dam 

would fill a freight train reaching 

from St. L ouis, Mo. to Tulsa, 

Oklahoma. The concrete alone 

would build a standard highway 

eighteen feet wide and six inches 

thick from St. Louis to Topeka, 

Kansas. The dam cost over $30,-

000,000 originally and the new 

units and substation required an 

additional investment of more 

than $5,000,000. 
The dam houses eight units, 

each of which is capable of pro

ducing 33,500 horsepower, or a 

total output of 268,000 horse

power. These water wheels op

erate at an efficiency of about 

92.5 % and discharge 4000 cubic 

feet per second per unit. 
The eight generators each have 

a capacity of 23,888 kva. They 

operate at 13,800 volts and pro

duce a three phase, 60 cycle volt

age at an efficiency of 97.15% . 

To reduce the power losses be-
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tween the dam and points of us

age, twelve transformers are used 

to boost the voltage from 13,800 

volts to 132,000. An efficiency of 

99.3% is achieved with these 

transformers. 
These representative figures at

tempt to give a nutshell picture of 

the immensity of this project and 

its importance to Missouri's power 

system. 
The Lake of the Ozarks has a 

shoreline of 1300 miles, longer 

than that of Great Lake Michigan. 

Recreational activities in this area 

are many and varied. Both main 

lake and river fishing are offered . 

Horse back riding, tennis, golf, 

swimming, sailing, surf boarding, 

water skiing, and all types of land 

and aquatic sports can be en

joyed. So any trip to "the lake" 

has the double opportunity for an 

enjoyable time and an opportu

nity to see a true engineering 

marvel. "-

LAKE OF THE OZARK'S Bagnell Dam 
shows the foundation for a new 

waterwheel-turbine . Two units were 
added at the dam in 1953 . 

WAY DOWN UNDER the huge dam junior maintenance mechanic Tennyson De Graf

fenreid looks at the point of the tube where the waters of the Lake of the Ozarks 

enter the wheel-housing. Grooving was done inside of the conical object shown at 

the left of the picture . The lake formed by Bagnell Dam covers about 93 square miles. 



HAYS 
HARDWARE CO. 

THIS IS STEREO 

808 Broadway, Ph. GI 3-4710 

(Continued from page 16) 
modulations. These pickups have 
separate electrical outputs for 
each channel and these outputs 
are fed to the separate amplifier
speaker systems to accomplish the 
stereophonic affect. An example 
of a stereophonic ceramic pickup 
is shown in figure two. 

This stereophonic disk system 
has been widely accepted by the 

Dickey compression-type Coupling 

holds tight ... even under normal deflection 

9032 
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To make a pipe joint with the Dickey Coupling, you sim
ply push the spigot into the bell. But this is not an ordi
nary joint. The Coupling is made of plastisol, a long-life, 
pliable material. When the pipe is jointed, the Dickey 
Coupling is squeezed ... bonds together ... forming a com
pression-type joint that's watertight and root-resistant. 
It's flexible, too ... holds together even under normal de
flection during back-filling. Fused to the pipe at the 
factory, the Coupling comes ready to use. And, it's im
mune to acids, alkalis and sewer gas. For watertight 
sewers, be sure to specify Dickey Coupling/Pipe. 

Providing improved sanitation for better living 

ICKEV ==~~t;l~zed 
clay pipe 

VV. S. DICKEY CLAY MFG. CO. 

Birmingham, Ala. Chattanooga, Tenn. Kansas Cily , Mo. Merid ian, Miss. 
SI, Louis, Mo, San Anlonio, Tex, Texarkana, Tex,-Ark. 

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

general public during the last 
year, and has already surpassed 
the tape system for consumer use. 
Of course the tape system is used 
for making all original master 
stereophonic recordings in rec
ording studios. 

As mentioned before, the stereo
phonic sound system requires two 
separate amplifier-speaker sys
tems as well as the special play
back pickup cartridge. In other 
words this amounts to nearly 
double the amount of equipment 
required in the single channel 
high fidelity system. 

Complex Requirements 

The amplifier requirements for 
stereo are somewhat complex. In 
order to achieve full enjoyment of 
stereophonic programs the sepa
rate amplifier controls should be 
integratEd to a certain degree. 
That is, it is very convenient to 
have a ganged volume control 
that adjusts the volume in each 
channel at the same time, and also 
a balance control that allows ad
justment of the volume in each 
channel separately. However, sev
eral component manufacturers are 
now offering control centers that 
allow the use of two physically 
separate amplifier systems in the 
manner mentioned before. That 
is, the balance and ganged volume 
control features are included in 
the control device which is con
nected to each system. For the 
newcomer to high fidelity who 
does not yet own a s(ngle channel 
system, or the well endowed old 
high fidelity fan, there is now a 
large number of integrated am
plifier-preamplifier systems which 
contain both channels with the 
required controls on the same 
chassis. These systems are handy 
and work quite well. They also 
eliminate to a great extent ground 
loop hum problems that may re
sult when using two separate am
plifier-preamplifier chassis units. 

Final Link 

The final and most important 
link to stereophonic sound from 

(Continued on page 25) 
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ATTENTION all you slide
rule wonders! Meet some

one from the outside world. Her 
name is Carter Jean Stafford, a 
sophomore in education from 
Kirkwood. For you swimmers, 
she loves to swim, and for you 
non-swimmers, she also works as 
a life-guard during the summer 
months. For you fellows in the 
back row with data sheets in 
hand, she measures 5 feet 4 inches 
vertically and exerts a downward 
force of 115 pounds. Although 
admitting the appeal of the male 
sex, she wants to hold off the 
wedding bells for awhile. Mean
while, back at the ranch, anyone 
for painting or woodlore? oT-

A TOUCH OF THE ARTIST 
Miss Stafford, as is apparent, 

not only graces the woods of 
Hinkson but paints a pretty pic
ture, too. A lovely part of Nature 
she is, begorra, and we're think
ing of transferring from Engineer
ing to, St. Pat forgive us, Forestry. 
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THIS NEW experimental luminaire is de
signed for lighting superhighways, with 
the light beam thrown along the road in 
the direction of traffic flow. Interior 
louvers plus lens are designed to provide 
sharp cutoff of light in other directions. 
Ultimately superhighways may be lighted 
along their entire length, rather than 
only at interchanges. The system is de
signed to fit the highways built to Fed
eral specifications, one of which requires 
a minimum 36-foot medial strip between 
lines. On such highways, the luminairies 
can be designed to prevent glare to mo
torists in the opposite direction even on 
curves, an important lighting feature. 

END PRODUCT of PTC thermistor: thermis
tors with metallic contact surfaces ap
plied and with leads attached. Black 
wishbone at upper left is unit in one 
variety of thermistor encapsulation. This 
is a new family of solid-state devices 
that can be used as contactless thermal 
switches. They will be the first such 
components suitable for industrial use. 
There are many opportunities for ap
plying the new devices, particularly 
where it has been impractical to use bi
metallic temperature sensing elements. 

THE MISSOURI SHAMROCK 



COLLECTING DEVICE in the form of a metallic 
grid is placed on the surface of the moon 
facing an emitting device to extract electrons 
from the radiat ion . The electrons strike the col
lector and generate a voltage. The model shows 
a proposed installation to make man's lunar 
stay as comfortable as possible by giving him 
an unlimited supply of electricity for his use. 

NEW CONCEPT in light switches uses 
a plate actuator instead of the usual 
toggle handle. Lights are turned on 
or off at the tap of a finger tip 
o r the nudge of an elbow. Small 
movement and low actuating force 
make it easy to operated. It is in 
essence a framed moving wall plate. 

KWIK 

PITTSBU RGH's new c1v1c auditorium is shown 
in model form . It will be capped with the 
world 's largest moveable dome - 41 S feet in 
diameter. At the touch of a single button, 
six roof leaves will move at differential 
speeds to arrive at the open or closed posi
tion in the same time - 2 ½ minutes. Leaves 
move at predetermined, synchronized speeds. 

-

~ 
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- Photo Cou rtesy Westinghouse 



10-SECOND QUIZ for future 
highway engineers 

True □ or False □ .......... Of the 1,050,948 miles of paved roads and streets in the United States, 
904,748 miles are surfaced with Asphalt. 

True □ or False □ .......... Modern heavy-duty Asphalt pavement is playing a vital role in our $100 
billion, 15-year road program that includes 41,000 miles of Interstate 
Highways. 

If you answered "False" for either one of the above statements, chances are you're not up on a big 
opportunity in engineering. Today, the demand for engineers with solid backgrounds in fundamentals 
of Asphalt technology and construction is at its greatest. 

Send for the free literature offered below. It can help start you on the "road to success" ... Asphalt! 

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

THE ASPHALT INSTITUTE 
Asphalt Institute Building, College Park, Maryland 

Gentlemen: 

Please send me your free student kit on Asphalt Technology. 

NAMe-__________ CLASS __ _ 

COLLEGE OR UNIVERSITY ________ _ 

e ADDRESS ______________ _ 

• • 
CITV __________ STATE-----

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

START TODAY TO 
PLAN TOMORROW 
By knowing about some of the projects underway at the 
Babcock & Wilcox Company, an engineer may see his 
personal avenues of growth and advancement. For today 
B&W stands poised at a new era of expansion and 
development. 
Here's an indication of what's going on at B&W, with 
the consequent opportunities that are opening up for 
engineers. The Boiler Division is building the world's 
largest steam generator. The Tubular Products Division 
recently introduced extruded seamless titanium tubing, 
one result of its metallurgical research. The Refractories 
Division developed the first refractory concrete that will 
withstand temperatures up to 3200 F. The Atomic Energy 
Division is under contract by the AEC to design and 
build the propulsion unit of the world's first nuclear
powered cargo vessel. 
These are but a few of the projects - not in the plan
ning stage, but in the actual design and manufacturing 
phases - upon which B&W engineers are now engaged. 
The continuing, integrated growth of the company offers 
engineers an assured future of leadership. 
How is the company doing right now? Let's look at one 
line from the Annual Stockholders' Report. 

1954 

CONSOLIDATED STATEMENT OF INCOME 
(Statistics Section) 

(in thousands of dollars) 

1955 1956-UNFILLED ORDERS 

$129,464 $213,456 $427,288 
(backlog) 
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f REE ! Special Student Kit on 
Asphalt Technology 
Literature included covers the complete Asphalt 
story: origin, uses, how it is specified for paving. 
And much, much more. For your free kit, fill out the 
coupon and mail today . 

THE ASPHALT INSTITUTE 
Asphalt Institute Building, College Park, Maryland 

B&W engineers discuss developments 
in the Universal Pressure Boiler. 

Ask your placement officer for a copy of "Opportunities 
with Babcock & Wilcox" when you arrange your inter
view with B&W representatives on your campus. Or 
write, The Babcock & Wilcox Company, Student Train
ing Department, 161 East 42nd Street, New York 17, N. Y. 

N-220' 

BABCOCK • ,,,,,,.cox 
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COMMAND DESTRUCT 
The Hight testing of second generation missiles-more versatile 
and powerful than their predecessors-requires a device for sure 
termination of any missile flight that might endanger the test 
range or surrounding area. 

Ramo-Wooldridge engineers, under a United States Army Signal 
Corps contract, have successfully developed and delivered the 
first sub-miniature, completely transistorized radio "command 
destruct" receivers. 

Specifically designed for missile flight safety operations, the 
receiver (AN/ DRW-11) can actuate safety mechanisms or destruct 
devices. It has three command channels, each of which actuates 
a control relay. 

The "command destruct" receiver accepts frequency modulated 
signals in the UHF radio command control band. It is designed 
to operate with closer radio frequency and command frequency 
channel spacing than has been used to date, thus making possible 
more efficient use of the available radio spectrum. 

Compact and rugged, the radio receiver's modular construction 
permits rapid and complete accessibility to all components. One 
module houses the basic receiver. The second module contains 
the three command channels and relays. This integrated package 
occupies 115 cubic inches, and weighs 4 pounds. The receiver 
requires no pressurization and operates reliably under the adverse 
environmental conditions encountered in missile Hight testing. 

Engineers and scientists interested in being associated with some 
of the nation's most advanced research and development programs 
are invited to acquaint themselves with current opportunities at 
Ramo-Wooldridge. The areas of activity listed below are those 
in which R-W is now engaged and in which openings exist. 

Missile electronics systems 
Advanced radio and wlrellne communications 
Information processing systems 
Electronic language translation 
Anti-submarine warfare 
Air navigation and traffic control 
Analog and digital computers 
Infrared systems 
Electronic reconnaissance and countermeasures 
Basic and applied physical research 

For a copy of our brochure, An Introduction to Ramo-Wooldridge, 
or other additional information write to Mr. Donald L. Pyke. 

RAMO-WOOLDRIDGE 
P. 0 . BOX 90534. AIRPORT STATION • LOS ANGELES 45, CALIFORNIA 

a division of Thompson Ramo Wooldridge Inc. 
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RADAR FROM DRAPES 

ANEW RADAR antenna that 
might well usher in power

ful, long-range, antimissile radars 
has been recently made from 
fifty yards of drapery material. 

How was this done? A quick 
look at the principles involved in 
radar antennas will help to ex
plain. 

Two Functions 

The radar antenna performs 
two different functions: first, it 
concentrates the transmitted en
ergy into a narrow beam that 
"illuminates" the target; second, 
it c '.)llects the energy that is re-
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MELVIN CRENSHAW, E.E. GRAD. 

fleeted from the target. 
Think of an ordinary flashlight. 

With its reflector removed, it pro
vides only general illumination 
for objects nearby; and, since the 
light is broadcast in all directions, 
it is of little use for distant ob
jects. By adding a reflector, the 
light which was spread behind 
the bulb is gathered and projected 
in a concentrated beam that ex
tends the useful range by many 
times. 

The size of reflector needed to 
produce a given degree of con
centration or narrowness of beam 
depends largely upon the wave
length of the radiation. Since the 

The new antenna, made of 50 

promises many important new 

wave length of light is entirely 
short, relatively small reflectors 
are needed. 

Millions of Watts 

However, the air defense radars 
must detect small objects at very 
great distances. To do this the 
power levels required are of the 
order of millions of watts, which 
at the present state of develop
ment can only be produced at the 
longer wave-lengths. The require
ment for sensitive receiving 
equipment to detect the faint 
amounts of reflected energy from 
the target necessitates a large col-

THE MISSOURI SHAMROCK 



r ards of drape material, 

developments. 

lection area. Both of these con
siderations compel the use of very 
large antennas. For example, an 
antenna designed for a wave
length of 60 centimeters would be 
about 100 feet in diameter. For 
such an antenna to rotate once in 
10 seconds the ou ter edge would 
have to travel at a speed of 25 
miles per hour. It is also neces
sary to maintain accurately the 
shape of the reflection surface 
while the mass turns, require
m ents which create complicated 
engineering problems. 

A new antenna called the Heli
sphere seems to be the answer to 
most of these problems. The re-
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TRANSMITTING and reflecting properties 
of parallel condud ors are used to make 
a surface which can act as a reflector on 
one side and ;;s a transmitter on the 
other. This is an important new discovery. 

- Photos and Charts Courtesy Westinghouse 

search _which resulted in the de
velopment of this new antenna 
was carried out by James Fla
herty and Eugene Kadak at the 
Westinghouse Research Labora
tories. The concepts involved in
clude reflection that is completely 
symmetric about an axis of re
volution and the ability to scan 
the beam without requiring move
ment of the reflecting surfaces. 

Essentially, the Helisphere an
tenna is a sphere, inflated like a 
balloon or of rigid construction 
like a plastic globe. On the sur
face of the sphere, or imbedded in 
it, are narrow metal conducting 
strips. These strips are wound 
around the sphere in a multiple 
helix, like the stripes on a barber 
pole. This peculiar helical layout 
on the sphere gives the Helisphere 
its name. 

The conventional curved dish 
reflector may be thought of as a 
section of a spherical surface 
which is extended so as to com
pletely surround the feed horn as 
in Figure 1, and provides a sur-
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face which will act as a properly 
oriented reflector for any posi
tion of the feed horn. But how 
does the energy get out the other 
side? This problem was solved 
by taking advantage of the polari
zation properties of radar waves. 

The radiation emitted from the 
feed pipe is polarized; in technical 
terms, the direction of the elec
tric vector of wave is fixed by the 
rectangular shape of the wave
guide. Suppose a frame which is 
strung with parallel stretched 
wires, resembling a harp some
what, is held about ten feet in 
front of the parabolic dish. When 
the wires are horizontal, they are 
perpendicular to the electric vec
tor and the radiation passes freely 
through the wires. When the 
frame is turned ninety degrees, 
however, the wires are parallel to 
the electric vector, and the radia
tion does not pass through. The 
frame acts in this case much as 
does a sheet of polaroid used to 
block or transmit light. What hap
pens to the radiation which does 
not go through? We find it is re
flected, just as light is reflected by 
a mirror. 

These transmitting and reflect
ing pr~perties of parallel conduc
tors have been used to make a 
surface which can act as a reflec
tor on one side, while the opposite 
side transmits . An insulating sur
face of spheroidal shape is com
pletely covered with nearly paral
lel conducting strips, Figure 2. 

Figure 2 

All of the strips cross the equa
tor at 45 degrees. If the feed horn 
is tilted at 45 degrees also, the 
strips first encountered by the ra
diation will be parallel to the elec
tric vector, and the wave will be 
reflected in the form of a beam 
as in the usual dish-shaped an
tenna. When the wave progresses 
across the sphere, it encounters 
strips on the opposite side which 

(Continued on page 25) 
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SHAMROCK 

President Elmer Ellis, after 
learning that the Missonri State 
Senate Appropriations Committee 
recommended greatly reduced 
funds for the University of Mis
souri, issued the following state
ment: 

"The recommendation coming 
from the Senate Appropriations 
Committee spotlights again a 
trend toward neglect that is in
volved in the failure of the tax 
bills before the two houses. It ear
marks Missouri as the one state in 
the Nation which will meet the 
crisis in higher education by re
fusing to increase its level of sup
port while other states are in
creasing their support by increas
ed taxes. Missouri University, 
Lincoln University and the State 
Colleges are being asked to con
tinue to take increased numbers 
of students, while paying increas
ed prices on everything from coal 
to labor and to do it on the same 
income. 

"The existing situation in the 
Legislature is tying Missouri to a 
declining system. For the last 
several years we have ranked 
forty-third in the State's support 
of public higher education on a 
per capita basis. The passage of 
the bills as reported out by the 
Senate Committee will force us 
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by F.F. 

still lower and will give us the 
weakest support of any state that 
depends on the public colleges 
and universities for educating the 
majority of its young people. 

"Many seriously detrimental 
effects will be unavoidable in the 
face of an inadequate budget. As 
outstanding examples, the new 
Medical School cannot possibly 
develop to its full potential as was 
planned in 1950; the State Crip
pled Children's Service backlog 
of over three hundred children 
needing immediate help can only 
increase on the proposed approp
riation. The very proposal of this 
inadequate budget will cause a 
large number of highly qualified 
college and university faculty 
members to look for positions in 
other states where their services 
are valued more highly. 

"This situation is grave indeed 
and should have the attention of 
every Missourian." 

Just what are the Universities's 
sources of income? By listening to 
President Ellis, 01' Frank his dis
covered that nearly 50% of all 
University funds come from state 
appropriations. No further com
ments are necessary to point out 
the seriousness of reduced state 

appropriations. Besides state 
revenue, an additional 18% is pro
vided by self -sustaining organiza
tions such as the domitories, Stu
dent Union, etc. Federal funds, 
which are generally ear-marked 
for a particular research project, 
comprise another 12% . The gig 
item in the students' budget, fees, 
provide about 10% . Another 6% 
is the result of gifts to the Univer
sity. 

As the situation n ow appears 
to 01' Frank, we are falling be
hind in the state educational race, 
particularly from the personnel 
standpoint. As in most situations 
which depend so heavily on poli
tics, a necessary factor in improve
ment is publicity. Here is an op
portunity for our ten thousand 
students to contribute their small 
part. Within the next few weeks, 
M.U. students will spread to all 
corners of the state. If a great 
percentage of these students were 
to do just a little towards sway
ing public opinion, an increased 
budget could become a likelihood 
for the next state appropriation. 
01' Frank asks you to do your 
part. 

While we are prone to think of 
the M.U. student body as being 
composed of 10,000 students, 01' 
Frank discovers that this is an 
inaccurate simplification of the 
actual case. While this is a true 
count of the full-time students, 
the extension course division serv
ices another 20,000 students. These 
students generally only carry one 
or two courses, but they still are 
a significant portion of the M.U. 
educational system. Probably the 
group which received the smallest 
attention is actually the largest in 
number. This refers to the 30,000 
students who enroll in small spe
cialized courses which range from 
one day to three weeks. This type 
of course is generally conducted 
by health groups, civic groups, 
etc. Therefore, is might come as 
quite a revelation to know that 
we have an additional 50,000 stu
dents at the University. of. 

THE MISSOURI SHAMROCK 



RADAR FROM DRAPES 
(Continued from page 23) 

are perpendicular to the electric 
vector. Strips in this direction do 
not affect the wave which is 
transmitted right through the 
wall. 

When a small glass laboratory 
model gave promising results, a 
larger five-foot model was made 
of fabric with a rubber sounding
balloon inflated inside. The pro
blem of providing the conducting 
strips was neatly solved by a little 
shopping at a Pittsburgh depart
ment store, where an upholstery 
fabric was found with decorative 
metallic threads interwoven at 
proper spacing. 

When held in the microwave 
beam, a frame covered with the 
fabric provides an effect identical 
to that produced by the frame 
bearing the stretched wires. The 
Helisphere is inflated to shape by 
pumping it full of air. Only low 
pressures are required-approxi
mately one-tenth psi. 

Another inflated cloth struc
ture, called a radome, completely 
covers the balloon-shaped Heli
sphere. A large plastic bag acts as 
a low-pressure airlock, through 
which the scientists enter and 
leave the space between the Heli
sphere and its radome. The ra
dome protects the antenna from 
weather and keeps it stationary in 
the wind. Because a sphere is in
herently the most stable of inflat
ed shapes, the Helisphere is es
pecially rigid and sturdy. 

Experiments have shown that 
the Helisphere anetenna operates 
effectively over a considerable 
range of beam elevation angles. 
The transmitted beam shows a 
width of only one degree. Spuri
ous radiation from the sides and 
back of the antenna is no higher 
than that produced by conven
tional types. 

Scientists see no technical rea
son why the Helisphere will not 
eventually emerge as a highly 
useful and desirable type of radar 
antenna structure. oTe 
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THIS IS STEREO 
(Continued from page 16) 

records is the pickup cartridge. 
This component is the only new 
part of the reproducing system 
since the amplifier-speaker com
ponents are much the same as 
those used in single channel 
sound. Also to date the pickup 
cartridge has been the primary 
source of trouble in the system. 
This is caused by several factors, 
and the first of these is the very 
critical tracking requirEments of 
stereophonic records. That is, it is 
very difficult for the pickup 
needle to follow the complex 
grooves in the record, for the 
needle must not only move later
ally as in single channel rec
ords, but it must also move verti
cally in order to convey both 
channels of the stereophonic rec
ording. This problem is being 
somewhat overcome by improved 
playback equipment. A second 
factor is mechanical resonance 
which tends to make the repro
duced sound harsh or unnatural. 
This is due to the two channel 
physical construction of the need
le or stylus assembly. Another 
source of trouble in stereophonic 
pickups is the greater amplifica
tion required due to the lower 
stereo electrical · output as com
pared to single channel pickups. 
This results in increased hum and 
noise pickup by the system, thus 
great care must be taken in ar
ranging the wiring for the cart
ridge. This problem is dominant 
in the magnetic type pickup, and 
can be eliminated by using a low
er quality ceramic or crystal type 
pickup. However, it must be 
added that as manufacturers de
velop and improve the pickup 
cartridges most of these problems 
will be eliminated. They have in 
fact, so greatly improved their 
products to date that many of 
these problems no longer exist. 

A 1 t h o u g h the stereophonic 
phonograph record system is far 
from perfect at present, listening 
to a top notch system is truly 
breath taking. oTe 

Use Professional 

Tools 

NOW 

Black Gold graphite, 

or LOCKTITE with 

NO SLIP • SPIRAL GRIP 
lead holder and 

Black Gold Imported 
9030 Castell Lead. 

Nothing is more 
important to you in the 
formative phase of your 
education than to develop 
professional habits. 
A.W.FABER Black Gold 
graphite has helped 
countless thousands of 
seasoned Pros acquire 
the "golden touch". 
It is available to you 
either in the world
renowned Castell wood 
pencil or in the Spiral 
Grip TEL-A-GRADE 
LOCKTITE with degree 
indicator. 
Black Gold graphite tests 
out at more than 99% 
pure natural carbon. 
It is smooth, grit-free 
and black as a raven's 
wing. It takes a long, 
keen point and resists 
heavy pressure in 
drawing or drafting. 

Whether your talents are 
creative or interpretive, 
you'll do better work 
once you acquire the 
"golden touch" with 
professional Castell 
tools. 20 superb degrees, 
88 to lOH. Pick up 
some Castells at your 
convenient supply 
store today. 

A.W. FABER-CASTELL 
PENCIL CO., INC. NEWARK 3, N . J. 
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HOT ITEMS 
Here are some items to think 

about that are either under con
sideration or on the drawing 
boards: 
• Cordless electric clocks that will 
have no moving part yet will be 
accurate to the split-second. Clock 
will use an electronic circuit 
based on transitors. 
• Transistor radios run by solar 
power. And pocket radios about 
the size of a watch. 
• Plug-in waU panels that w ill 
heat or cool air. Employing phos
phorescent materials the panels 
will also glow when energized by 
electricity. 
• Battery operated TV sets. Bat
teries will be rechargeable from 
an electric outlet. TV sets that 
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can be hung on the wall. 
• With a possible water shortage 
confronting the nation, chemists 
are researching methods to obtain 
fresh water from sea water. A 
de-salting plant to be built short
ly will utilize "plastic mem
branes" which permit water to 
pass through but not salt. Plant 
will de-salt brackish well water. 
• A Nitrogen writing pen. At
mospheric nitrogen, combined in 
controlled amounts with a solid 
chemical compound, would pro
duce the writing fluid. 
• Use of magnetic tape instead of 
film for the home movie camera. 
Such tapes could be viewed on a 
home television receiver. Tapes 
could be erased, reused as often 

APPROXIMATELY a year ago, the ASA stand
ardized dimensions and certain design details 
for high-voltage bushings, so that bushings of 
various manufacturers could be used in both 
circuit breakers and transformers interchange
ably. Shown here is the Type O ASA standard 
condenser bushing being installed in a 230 kv 
power circuit breaker. The bushing is lifted 
from the top ranker than from the flange, 
which gives a balanced _load and avoids pos
sible damage due to cable contact with the 
porcelain. The bushing design is mechanically 
adequate to support the lifting strains of this 
arrangement. The new bushing is now made in 
- 115 to 196 kv for much greater versatility. 

- Photo Courtesy W esting house 

BUD McKELVY, E.E. '59 

as needed. 
• New bearing utilizing a chemi
cally created fabric may lead to 
producing of cars that don't have 
to be greased. This fabric is one 
of the slipperist materials known. 
• Atomic power may one day be 
used to mine the sea. 
• For automobiles of the future: 
photosensitive pigment paint mak
ing possible any color. In a neu
tral white, varying colors w ill b,, 
obtained by playing an elect1·0-
magnetic radiation gun on thr 
paint. 
• By injection of hormones, radio
active materials and various 
chemicals into growing trees, 
wood may be pre-seasoned, made 
fire-resistant, even colored. "" 
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Career 
Opportunities 

at NASA 

SPACE TECHNOLOGY 
Space vehicle development, including basic planning, 
development, contract coordination, and operational 
programming and planning for manned and unmanned 
satellites. Systems studies for auxiliary power supplies, 
air regenerative systems, instruments, guidance and 
communication equipment for space vehicles. 

Space probes: Development and operation of vehicles, 
payload and instrumentation, programming and opera
tion of flight, trajectory, communication systems, and 
ground support systems for near space and deep space 
probes. 

Beltsville 

SPACE MECHANICS 
Experimental and analytical study of orbital mechanics 
including parameters of preliminary and refined orbits, 
ephemerides, lifetimes, equator crossings and perturba
tions. 

Beltsville; Langley; Ames 

PROPULSION AND PROPULSION 
SYSTEMS 

Developmental studies of boosters, launchers, multi-stage 
engines, guidance and attitude control systems for space 
vehicles. 

Basic research on the interrelationships between elec
trical , magnetic and thermodynamic energy, and appli
cation of such knowledge to space propulsion. 

Magneto hydrodynamics: Research on plasma and 
ion accelerators for space propulsion and auxiliary power 
systems. 

Research on reactors and reactor shielding for aero
nautical and space propulsion systems. 

Beltsville; lewis 

AERODYNAMICS AND FLUID 
MECHANICS 

Investigation of the thermodynamics and transport prop
erties of gases at high temperatures as encountered in 
entry into planetary atmosphere. 

Research on performance, stability and control, auto
matic guidance, and navigation for subsonic, supersonic, 
and hypersonic a ircraft. 

Aerodynamic heating and satellite re-entry phenomena. 
Langley; Ames; lewis; High-Speed Flight Station 

(Positions are filled in accordance with 
Aeronautical Research Announcement 61B) 

NASA directs and implements the Nation's re
search efforts in aeronautics and the exploration 
of space for peaceful purposes and the benefit of 
all mankind. We offer unique opportunities in 
basic and applied research to scientists and engi
neers with degrees in the various disciplines. 

Briefly described here are representative cur
rent NASA programs. Openings exist in all of 
these programs, at the facilities named. 

INSTRUMENTATION AND 
COMMUNICATION 

Research and, development of new sensing devices and 
instrumentation techniques in electronics, optics, aero
dynamics, mechanics, chemistry and atomic physics. 

Systems studies and evaluation of control, guidance, 
navigation, and communication equipment for space 
vehicles and other high performance applications re
quiring rugged and compact design. 

All Facilities 

GEOPHYSICS, ASTRONOMY AND 
ASTROPHYSICS 

Experimental programs and evaluation studies of astro
nomical and geophysical measurement and scientific 
equipment used in space vehicle payloads. 

Studies of fields and particles in space, investigations 
of the composition of planetary atmospheres, and de
velopment of instrumentation and experimental tech
niques for these investigations. 

Beltsville 

STRUCTURES AND MATERIALS 
Investigation of the characteristics of high temperature 
structures and materials. Study of fatigue, structural 
stability, and other problems of structural dynamics. 

Solid State Physics: Study of the elementary physical 
processes involved in mechanical behavior of materials, 
such as fractures; the nature of the corrosion process; 
and physical-chemical relationships governing behavior 
of materials. 

Langley; Ames; lewis 

MATHEMATICS 
Application of advanced mathematical techniques to the 
solution of theoretical problems in aeronautical and 
space research, involving the use of large modern com
puting equipment. 

All Facilities 

RESEARCH FACILITY 
ENGINEERING 

Translation of research specifications into complete ex
perimental facilities, involving mechanical, electrical, 
structural, architectural and machine design, and con-
struction engineenng. · 

Langley; Ames; lewis 

Please address your inquiry concerning any of the 
programs listed here to the Personnel Director of 
the appropriate NASA research center: 
Langley Research Center, Hampton, Virginia 
Ames Research Center, Mountain View, California 
lewis Research Center, Cleveland, Ohio 
High-Speed Flight Station, Edwards, California 
Beltsville Space Center, 4555 Overlook Ave., 
Washington, D. C. 

NASA National Aeronautics and Space Administration 
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BULi.ARNEY 
CLASSROOM QUOTES: 

"It should now be obvious that. 
" 

"We now make a few evident 
assumptions. . . . " 

"By making use of the conserv
ation of energy, conservation of 
linear and angular momentum, 
Maxwell's equations and the first 
and second laws of thermodyna
mics, we find that we may readily 
derive .. .. " 

Using the relations learned in 
freshman math ... . " 

" .. . giving us a simple and 
powerful theoretical tool." 

"' The fussy boss strolled down 
the aisle among the desks. He saw 
a cigarett butt lying on the floor . 
"Is this yours?" he growled at the 
meek man nearest him?" 

"No, sir, you can have it ... 
you saw it first." 

Helpful Coed: "Isn't it funny 
that the length of a man's arm is 
just equal to the circumference 
of a girl's waist?" 

C. E. : "Let's get a piece of string 
and find out." 

"' A man in the insane asylum sat 
fishing over a flower bed. A visit
ing sociology student, wishing to 
be affable, asked, "How many 
have you caught?" 

And the fisherman returned, 
"You're the ninth." 

"' The foreman of the lumber 
camp put a new workman on the 
circular saw. As he turned away, 
he heard the man say "Ouch." 

"What happened?" 
"Dunno," replied the man. "I 

just stuck out my hand like this, 
and-well, I'll be darned. There 
goes another one!" 

OHM ON THE RANGE 

Opus 314-In Three-Phase Time 
Oh give me an ohm 
Where the impedances roam, 
Where the fields are not fluxing 

all day, 
Where you'll never see 
A field without phi, 
And the flux is not leaking away. 
Ohm, ohm on the range, 
Where the flux is not changing 

all day, 
Where never is seen 
A shunt field machine 
With the armature running away. 

If it takes 10 hours for a wood
pecker with a rubber bill to chop 
$65 worth of shingles from an oak 
tree, how long does it take a 
grasshopper with a wooden leg to 
kick the juice out of a dill pickle? 

TECHNICAL FOUNTAIN PENS 

28. 

RAPIDOGRAPH p E N s b~OH-1-NOOR 

CONTINUOUS FEED - NON-CLOGGING - QUICK-FILLING 
USES WRITING OR DRAWING INK 

PRODUCES CLEAR EVEN LINES, CLEAR REPRODUCTIONS AND PERFECT BLUEPRINTS 

Ask Us About Extra Points 
Now Available in Sizes: 

00, 0, 1, 2, 3 

PELIKAN INK 
• Free Flowing 

• Quick Drying 
LAST DROP BOTTLE WITH SCREW TOP • Dense Black 

For use with the radio
graph p e n or any con
ventional t ype p en. 

MISSOURI STORE COMPANY 
909 LOWRY STREET 
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Though the building is not yet built , this 
is a view from one of the apartments. 

How to look out a window before the building is up 

With 180 "view"apartments 
to sell, the developers 
of The Comstock 
turned to photography 
to get a jump on sales 

A feature of The Comstock, San 
Francisco's new co-operative apart
ments on top of Nob Hill, will be 
the spectacular panoramic views 
of the Bay area from their picture 
windows. 

How could these views be spread 
before prospective buyers-before 
the building was up? The devel
opers, Albert-Lovett Co., found the 
answer in photography. From a 
gondola suspended from a crane, 
color photos were made from the 
positions of the future apartments. 
Now, the sales representative not 

only points out the location of a 
possible apartment on a scale 
model, but shows you the view 
from your window as well. 

Photography rates high as a 
master salesman. It rates high in 
other business and industry tasks, 
too. The research laboratory, the 
production line, the quality control 
department and the office all get 
work done better and faster with 
photography on the job. 

Whatever your field, you will 
find photography can save you 
time and cut costs, too. 

EASTMAN KODAK COMPANY, Rochester 4, N. Y. 

CA REERS WITH KODAK 

With photography and photographic proc
esses becoming increasingly important · 
in the business and industry of tomorrow, 
there are new and challenging opportu
nities at Kodak in research, engineering, 
electronics, design and production. 

If you are looking for such an inter
esting opportunity, write for infor
mation about careers with Kodak. 
Address : Business and Technical 
Personnel Dept., Eastman Kodak 
Company, Rochester 4, N. Y. 



One of a series 

General Electric interviews 

Dr. Richard Folsom, President of 

Rensselaer Polytechnic Institute, 

to explore . 

Teaching-

A Career Opportunity 

For the Engineer 
Leading educators, statesmen and in
dustrialists througho ut the country are 
greatly concerned with the current 
shortage of high-caliber graduates who 
are seriously considering a career in the 
field of science or engineering educa
tion. Consequently, General Electric has 
taken this opportunity to explore, with 
one of America's eminent educators, the 
opportunities and rewards teaching of
fers the scientific or engineering student. 
Q . Is there in fact a current and con
tinuing need for educators in technical 
colleges and universities? 

A. Colleges and universities providing 
scientific and engineering educational 
opportunities are hard pressed at the 
present moment to obtain the services 
of a sufficient number of well-qualified 
teachers to adequately carry out their 
programs. Projected statistical studies 
show that this critical need could ex
tend over the next 15 or 20 years. 
Q . Why is this need not being met? 

A. There are probably three main rea
sons. These might be classed under con
ditions of financial return, prestige as
sociated with the position, and lack 
of knowledge and understanding on the 
part of the college student of the ad
vantages and rewards teaching as a 
career can afford. 
Q . What steps have been taken to make 
education a more attractive field to en
gineering students? 

one of the most important assignments 
in our country today. 
Q. Aside from salary, what rewards can 
a career in education offer as opposed 
to careers in government or industry? 

A. The principal rewards might be free
dom to pursue your own ideas within 
the general framework of the school, in 
teaching, research and consulting activ
ities. As colleges and universities are 
normally organized, a man has three 
months in the summer time to engage 
in activities of his own choice. In addi
tion, the educator is in direct contact 
with students and he has the satisfac
tion of seeing these students develop 
under his direction . . . to see them take 
important positions in local and na
tional affairs. 
Q. What preparation should an en
gineering student undertake for a teach
ing career? 

A. In college, the engineering student 
should obtain a basic understanding of 
science, engineering science, humanities 
and social sciences with some applica
tions in one or more professional en
gineering areas. He should have fre
quent career discussions with faculty 
members and his dean. During graduate 
work, a desirable activity, the student 
should have an opportunity to do some 
teaching. 
Q. Must an engineering student obtain 
advanced degrees before he can teach? 

A. It is not absolutely necessary. On the 
other hand, without advanced degrees, 
advancement in the academic world 
would be extremely difficult. 

Q . How valuable do you feel industrial 
experience is to an engineering or scien
tific educator? 

educator is desirable; however, with a 
senior engineering educator, industrial 
experience is a "must". An ideal en
gineering educator should have had 
enough industrial experience so that he 
understands the problems and responsi
bilities in carrying a project from its 
formative stages to successful comple
tion, including not only the technical 
aspects, but the economic and personal 
relationships also. 

Q . What do you consider to be the op
timum method by which an educator can 
obtain industrial experience? 

A. There are many methods. After 
completion of graduate school, perhaps 
the most beneficial is a limited but in
tensive work period in industry. Con
sulting during an academic year or 
summer is a helpful activity and is 
desirable for older members of the 
staff. Younger educators usually need 
experience in "living with the job" 
rather than providing consultant's ad
vice to the responsible individual. 
Q . Based on your experience, what per
so·nal characteristics are possessed by 
successful professors? 

A. Primarily, successful professors have 
an excellent and growing knowledge of 
their subjects, are interested in people 
and transmit enthusiasm. They have a~ 
ability to explain and impart informa
tion with ease. They generate ideas and 
carry them out because they are de
voted to developing their fields of 
knowledge. They desire personal free
dom and action. 

A. Steps are being taken in all areas. 
For example, we have seen a great deal 
in the newspapers relating educators' 
salaries to the importance of the job 
they are doing. Indications are that 
these efforts are beginning to bear fruit. 
Greater professional stature is being 
achieved as the general public under
stands that the youth of our nation is 
the most valuable natural resource that 
we possess ... and that those associated 
with the education of this youth have 

A. Industrial 

For further information on challenging 
career opportunities in the field of 
science and engineering education, write 
to: Mr. W. Leighton Collins, Secretary, 
American Society for Engineering Educa

experience for a science tion, University of Illinois, Urbana, Ill. 
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