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:I The shape of flight 
The shapes of things that fly have always been 
determined by the materials they are made of. 
Feathers form wings that are basically 
alike for all birds-and membrane forms an 
entirely different wing for insects. It takes 
thousands of years, but nature improves its 
materials and shapes, just as technology 
improves the materials and shapes of aircraft. 
But here, the improvements in materials are so 
rapid that designs become obsolete almost as 
soon as they are functional. 

Today, our aeronautical designers and missile 
experts work with types of materials that 
didn't exist just a few short years ago. 
Steels are probably the most important examples: 
United States Steel has just 
developed five new types of steel for the 
missile program. They are called "exotic" 
steels because they have the almost unbelievable 
qualities necessary for unearthly flights. 

The shape and the success of our space birds 
depend on steel. If you would like to get facts 
about the wide range of career possibilities 
in the steel industry, write to United States Steel, 
Personnel Division, Room 2316, 525 William 
Penn Place, Pittsburgh 30, Pennsylvania. · 

USS is a registered trademark 

@ United States Steel 
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New brochure describes career 
opportunities at Phillips 

PHILLIPS PETROLEUM COMPANY 
Bartlesville, Oklahoma 

This new booklet describes the un
usually fine career opportunities at 
Phillips Petroleum Company-a 
growth leader among America's in
tegrated oil companies. New projects 
and expansion programs at Phillips 
have created many attractive open
ings for young men in practically 
every phase of the petroleum industry. 

At Phillips, the production of crude 
oil, the refining and marketing of auto
motive and aircraft fuels and lubri
cants continue to grow. Phillips is also 
in the forefront of the great boom in 
petrochemicals, sparked by a constant 
stream of new developments in syn
thetic rubber, plastics, carbon black, 
fertilizers and other chemical products 
originating in Phillips research labs. 
Less publicized Phillips projects in
clude research, development and pro
duction programs in atomic energy 
. . . as well as uranium mining and 
processing. Phillips is also the number 
one producer-marketer of liquefied 
petroleum gas in the nation. 

Phillips Petroleum Company's pol
icy of promotion and transfers from 
within is creating opportunities for 
young engineers and scientists who will 
be the key men of tomorrow. 

Write today to our Technical Man
power Division for your copy of this 
new brochure ... and when the Phillips 
representative visits your campus, be 
sure to arrange for an interview 
through your Placement Office. 
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LONG GERMANIUM DENDRITES, grown by a new technique developed in the Westinghouse 
Solid State Physics Laboratory, are here inspected by Dr. A. I. Bennett, research physicist. 

The Solid State Lab helps you when 
your idea needs a new seniiconductor 
The Solid State Physics Laboratory helps Westinghouse 
engineers exploit the rich phenomena of the solid state. 
Problems are solved in low temperature and semicon
ductor physics, and magnetic and ferroelectric materials. 
If an engineer's idea requires a new kind of semicon
ductor, this group may be able to develop it for him. 

This laboratory is staffed by 27 Ph.D.'s, 4 M.S.'s, 
and 7 B.S. junior engineers. Here's one way it ties in 
with work at operating divisions: 
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The Air Arm Division is now developing super
miniaturized electronic systems 
Our Youngwood plant is designing the new devices 
needed for these systems 
The Solid State Physics Lab is perfecting a method 
for growing the dendritic material needed to make 
these devices 

The young engineer at Westinghouse isn't expected to 
know all of the answers. Our work is often too advanced 

for that. Each man's work is backed up by specialists
like the men in this Solid State Physics Lab. Even tough 
problems are easier to solve with this kind of help. 

If you've ambition and real ability, you can have a 
rewarding career with Westinghouse. Our broad product 
line, decentralized operations, and diversified technical 
assistance provide hundreds of challenging opportunities 
for talented engineers. 

Want more information? Write to Mr. L. H. Noggle, 
Westinghouse Educational Dept., Ardmore & Brinton 
Roads, Pittsburgh 21, Pa. 

YOU CAN BE SURE ... IF ITS 

Westinghouse 
WATCH WESTINGHOUSE LUCILLE BALL-DESI ARNAZ SHOWS 

CBS-TV FRIDAYS 
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Rene Descartes ... on the light of reason 

"Hence we must believe that all the sciences are 

so interconnected, that it is much easier to study 

them all together than to isolate one from all the 

others. Therefore, if anyone wishes to search out 

the truth of things in earnest, he should not select 

any one special science; for all the sciences are con-

joined with each other and interdependent: let 

him think only about how to increase the natural 

light of reason, not in order to solve this or that 

difficulty of a scholastic nature, but that his under

standing may direct his will to its proper choice in 

every contingency of life." 

-Regulw ad Directionem lngenii, 1629 

THE RAND CORPORATION, SANTA MONICA, CALIFORNIA 
A nonprofit organization engaged in research on problems related to national security and the public interest 

THE MISSOURI SHAMROCK 



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. 

AF FI LI ATE D COMPANIES: General Petroleum Corp., Magnolia Petroleum Co. 
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The Editor's Amblings 

The slow change from summer to winter is upon us, along with some 

other burdens too numerous to mention . That is, if you look upon burdens 

with a pessimistic point of view. The burdens particularly in mind are those 

involving our education goal. It is very easy indeed to forget the main pur

pose behind our being here. Often we look at the various and sundry as

signments we get with an extremly dim view-overlooking our ultimate 

objective of graduating as a competent professional engineer. Not just a 

scientific engineer, but a real , live, thinking man's engineer. 

The problem before us, especially to the freshman among us, is one of 

being able to arrange our personal schedule to fit our educational and social 

schedules. Just because you are an engineer does not mean you have an 

educational schedule only . Although, basically we are here to receive a 

technical education, we should also strive to become just a little more than 

that. For this reason, various campus organizations such as Engineers' Club, 

the professional societies, and others, are at our disposal in which to take an 

active part. So, with a little forethought and planning, we can engage in both 

curricular and extracurricular activities without throwing too much of a bur

den upon ourselves. This is taking into consideration that we bear in mind 

a burden viewed optimistically, for when we do it this way, the burden is 

transformed into a pleasure. 

The time for action on this is now, not tomorrow. Get in the swing of 

things and become a proud member of things other than a classroom. You 

don't have time? You can always make time for something you enjoy. And 

enjoyment is what extracurricular activities are for. 

But the pathetic part of the whole situation is that only a select few 

believe and act in extracurricular activities . If you do not believe this, attend, 

for example, a meeting of the Engineers' Club, and then compare the num

ber you see there with the total number enrolled in Engineering . Believe 

it or not, but your school participation is a good indication of your par

ticipation in the cold, cruel world after you get out of school. The associa

tion with others and participation in outside activities is a very important 

role we must learn to play in later life, and if it is not learned now when it is 

easy, it may be very difficult later on when we really need it. Also, by par

ticipating, you may get done some things that would benefit you and would 

otherwise go undone. Become an integral part of some organization, and if 

all else fails, join the SHAMROCK staff. We can always use extra help. 

FRONTISPIECE 

This 27-foot-diameter waterwheel generator half "spider" is 
being welded at Westinghouse Electric Corporation's East 
Pittsburgh, Pa. works. When fabrication and machining are 
completed, the 25-ton piece will be joined with its matching 
half for installation in one of the thirteen 167,000-kva water
wheel generators for the $720-million New York State Power 
Authority's Niagara Power Project. 

OCTOBER, 1959 
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UOOR IS OPEN AT ALLIED CHEMICAL 

For men who like to translate ideas into realities 
Imagine, for a moment, a new product-just out of research. 
How can it be made commercially? What materials would 
be best? What new design or equipment is necessary for 
its production? And what are the economics involved in 
offering this new product to the markets of the world? 

If translating theory into practical reality is what you 
would like to do, why not investigate the possibility of 
an engineering career with us? We are always looking for 
men with initiative and ingenuity to help put our new 

Engineering trainees at Allied's Delaware Works, where 
fluorine compounds and other heavy chemicals are produced. 

chemicals, plastics and fibers into production ... to take 
their place with the more than 3,000 different products 
now being made in our 100 plants throughout the country. 

Write today for a newly revised copy of "Your Future 
in Allied Chemical." Or ask our interviewer about Allied 
when he next visits your campus. Your placement office 
can tell you when he'll be there. 

Allied Chemical, Dept. 109-RJ 
61 Broadway, New York 6, New York 

BASIC TO 
AMERICA'S 
PROGRESS 

DIVISIONS: BARRETT. GENERAL CHEMICAL• NATIONAL ANILINE• NITROGEN• 
PLASTICS AND COAL CHEMICALS• SEMET-SOLVAY • SOLVAY PROCESS• INTERNATIONAL 
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Welcome Freshmen 

W ELCOME to the Univer
sity of Missouri and es

pecially to the College of Engi
neering. I think you have made a 
wise choice in selecting engineer
ing as your profession and in se
lecting this school as the place to 
obtain your education. The Col
lege of Engineering in its 105th 
year has developed a sound cir
riculum for you. Missouri has 
achieved a reputation for develop
ing top-grade engineers, many of 
whom hold top positions in indus
tries throughout the country. 

One must also remember the 
other part of his education when 
he comes to college. That part is 
to learn how to get along with 
other people. This can be done 
through extra-curricular activities 
where you can develop your per
sonality and strengthen your lead
ership traits. You will find that 
students with good personality 
and leadership qualities along 
with good grades will obtain top 
jobs when they graduate. This is 
where the Engineers' Club can 
help you! 

First of all, what is the Engi
neers' Club? It is an organization 
of engineering students here on 
campus formed "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." It is the official 
voice of the students of the Col
lege of Engineering. 
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By Larry Feldcamp 

President Engineers' Club 

LARRY FELDCAMP 
President Engineers' Club 

Through the Engineers' Club 
and by participating in its many 
activities, you will have the 
chance to meet and work with 
engineers from all departments. 
One of the major activities which 
gives you an opportunity for par
ticipation is Engineers' Week or 
the St. Pat's celebration, which 
was originated on this campus 
over 50 years ago. All the activi
ties of the week are planned and 
prepared by the members of the 
Engineers' Club. Freshmen as 
well as upperclassmen help make 
this one of the best student events 
on campus. Some of the events of 
this week in March are the lab 
exhibits, a parade, a Bar-B-Q, the 
Knighting Ceremony, the gas 
economy run, and the St. Pat's 
Ball as well as many other activi
ties. 

You are also offered the maga
zine you are now reading, the 
"Missouri Shamrock." It is the of
ficial publication of the Engineers' 
Club. This magazine is one of the 
finest publications of its kind in 
the nation. 

The Engineers' Club has month
ly meetings with programs of gen
eral interest to all engineers. 
These programs consist of excel
lent speakers and demonstrations 
from industry. Another activity of 
the club is a slide rule contest for 
engineers. Also, a scholarship · is 
given by the club each year to an 
outstanding Freshman. 

You will not go unrewarded for 
the work you do for the Engi
neers' Club. You will be given a 
St. Pat hour for each hour of work 
you do for the club. A student 
who has ten or more St. Pat hours 
for each year he is in school will 
be dubbed a "Knight of St. Pat
rick" by St. Patrick himself dur
ing the student's senior year. 

There is no end to what the 
Enginers Club can do for you. But 
to receive all of its benefits, you 
must become an active member. 
Remember, the more you put into 
an organization, the more you can 
gain from it. Each one of you has 
something to contribute to this 
organization and with your coop
eration this can be a successful 
year for the Engineers' Club. Plan 
to attend our next meeting. You 
have nothing to lose and every
thing to gain. See you there! 
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Examples of numerical systems reading clockwise 
from bottom left: Babylonian Sexagesimal Sys
tem, Mayan Vigesimal System, Chinese-Japanese 
Numeral System, Egyptian Hieroglyphic System 

undetermined O multipliers 
Ideas never go begging•at Sylvania. They are taken up in 22 laboratories and 45 plants, examined 

rigorously and put to test. Should they fail, they fail for lack of merit and not from neglect. * * 
In our organization, a vast fund of ideas build up - ideas on electroluminescence, on information 

theory and data transmission for space flight application, on the properties of matter that will extend 

semiconductor device operational parameters, and the ultimate conductivity of alloys in supercold 

environments. These are our undetermined multipliers - theories and methods which, when proved 

and put to use, multiply man's capabilities and leisure. * * If you would work in this algebra 

of human creativeness - in areas that may hold promise of fruition for future generations, as well 

as in fields where goals are much nearer - if you would do this, focus on Sylvania, now embarking 

on new programs of expansion enhanced by its recent merger with General Telephone Corporation. 
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Graduates at all degree levels in science & engineering 

will discover Administration, Research, Development, 

Manufacturing and Marketing careers at Sylvania in: 

LIGHTING • RADIO • TELEVISION • HI-FI • ECM 

• ELECTRONICS • SEMICONDUCTORS • PLASTICS 

• PHOTOGRAPHY • AIRBORNE DEFENSE • RADAR 

• COMMUNICATIONS & NAVIGATION SYSTEMS • 

MISSILES • COMPUTERS • CHEMICALS • METALS 

& WIRE• PHOSPHORS 

L--------------------------••••••••----~ 

Sylvania's laboratories and plants are situ
ated in 13 states across the nation. Salaries are 
excellent, benefits are intelligently broad and 
include wide opportunity for advanced schooling. 

To learn more about these opportunities, see 
your College Placement Officer or write us for a 
copy of "Today & Tomorrow with Sylvania." 

~SYLVANIA 
Subsidiary or 

GENERAL TELEPHONE & ELECTRONICS 

730 Third Avenue-New York 17, N. Y. 

LIGHTING• TELEVISION-RADIO• ELECTRONICS• PHOTOGRAPHY• CHEMISTRY• METALLURGY 
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Gift From Westinghouse 

New Lab Machine Donated 
RICHARD SCOTT, E.E. '61 

AGENERALIZED electrical 
machine laboratory set will 

be one of the new pieces of equip
ment that will be placed in the 
new University of Missouri Elec
trical Engineering building. This 
set, which is designed to permit 
the investigation of steady-state 
and dynamic characteristics of al
most all electromechanical energy 
conversion devices, is one of 150 
units donated to the major elec
trical engineering universities in 
the United States by the Westing
house Educational Foundation. 

The heart of the set is a gen
eralized machine, an assembly of 
standard and special components 
designed to provide complete ac
cessibility and flexibility. The 
stator has a two-pole, two-phase 
distributed winding. The rotor has 
a continuous lap winding with a 
communtator. The machine is 
coupled to a three horsepower d-c 
shunt motor which can also be 
used as a loading generator. This 
motor is connected to its own 
tachometer. A set of slip rings 
mountf,d on the rotor shaft and 
connected to four diametrically 
opposite communtator bars pro
vides rotor terminals for either 
synchronous or induction ma
chines. 

Four communtator brushes are 
symmetrically arranged on a 
specially designed rotating brush 
carriage which is coaxial with the 
rotor. It can be driven by a frac
tional horsepower d-c shunt motor 
which has its own tachometer. 
Slip rings mounted on the brush 
carriage shaft and connected to 
the brushes provide brush term-

OCTOBER, 1959 

inals. Either the rotor or the brush 
carriage may be locked in any po
sition relative to the frame. Angle 
indicators allow the measurement 
of displacement angles. 

Mounted between the rotor 
drive motor and the generalized 
machine is an instantaneously in
dicating torquemeter with its shaft 
connected to rotors of the two 
machines. This unit, specially de
signed and built by Westinghouse, 
operates on the principle of mag
netostriction and includes its own 
power supply and readout control. 

The entire set is mounted under 
a mobile instrument table de
signed to minimize v i b r a t i o n 
transmission. On the table top are 
the torquemeter power supply, 
terminals for all the electrical con
nections, and an etched aluminum 
schematic diagram for the entire 
unit. The table top also provides 
space for wiring, instruments, and 
note taking. 

Then the generalized machine 
and its auxiliaries can be con
nected to give the following modes 
of operation: 
A. Basic D-C Machines 

1. Separately-Excited Genera
tor 

2. Shunt Generator 
3. (a) Shunt Motor (with 

compensating windings) 
(b} Shunt Motor (without 
compensating windings) 

4. Series Motor 
B. Basic A-C Machines 

1. Polyphase Induction Motor 
2. (a) Single-Phase Induction 

Motor (Induction Run) 
(b) Single-Phase Induction 
Motor (Capacitor Run) 

C. Sychronous Machines 
1. Sychronous Generator (Al

ternator) 
2. Sychronous Motor 
3. Sychronous Rotary Con

verter 

(Continued on page 18) 
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A RESUM£ 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 aU 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 

fu 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 



Complete your library _ FREE I 
with this portfolio - • 

Your professional engineering library is part of 
your stock in trade. In the years ahead, you will draw 
on it-and heavily-to make the decisions that affect 
your future. 

Ask yourself: is your liorary complete? Is it perti
nent? It can be neither if it doesn't include 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. 

That's why we have put together a special student 
portfolio on Asphalt Technology. It covers the 
Asphalt story, origin, uses, how it is specified for 

Fill RULING PENS FAST 
WITH ONE HAND I 

paving ... and much more. It is a worthwhile, per
manent addition to your professional library. 

It's yours, free. Send for it today ••. make sure 
your library is complete in the vital subject of 
Asphalt Technology. 

........................................ . . 
: THE ASPHALT INSTITUTE 
• Asphalt Institute Building, College Park, Maryland 

• Gentlemen: 

• Please send me your free student portfolio on Asphalt 
• Technology. 

NAMc__ __________ CLASS ___ _ 

• ADDRESS---------- -----

• CITY _ ___________ STAT-~--

• SCHOO~---------------........................................ 

with new HIGGINS INK-A-MATIC , 
drawing ink dispenser 
Just a slight movement of your hand, and HIGGINS new drawing ink dis
penser fills ruling pens automatically - faster, easier, than ever before! 
SPEEDS UP INK TRACING BY 32%. Ink bottle sits securely on non-skid 
rubber base. Gentlest touch on lever lifts stopper, brings pen filler into 

position. No mess, no waste. 
Pen filler may be 

"'~~..-,, rotated for most 
convenient filling angle. 

Lever may be clamped 
down so bottle stays 

open when you use dip pen • 

.. ;::.~ ' l stores • 

HIGGIDS INK CO.INC. 
Brooklyn, New York This pretty Miss is taking M. U. by storm. She likes 

fhe bosic orf medium since 1880. singing and engineers. To find out who she is-turn the page . 
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On the campus of old M.U. is 
Barbara Brown, a singing Miss from 
Jefferson City, who transferred 
from Christian into the School of 
Music Education. A junior this year, 
Barbara is a Delta Gamma pledge 
and is a candidate for Miss Mizzou. 
She plans a singing career and has 
had audition offers from several re
cording companies. She's 5'6" tall 
and weight 115-if you're interest
ed. And who isn't. 
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RCA Electronics introduces the tube of tomorrow 
Called the Nuvistor, this thimble-size electron tube 
is likely to start a revolution in electronics. RCA 
engineers scrapped old ideas-took a fresh look at 
tube design. The result will be tubes that are far 
smaller, perform more efficiently, use less power, 
can take more punishment, are more reliable. De-

velopmental models now being tried out by de
signers will have a profound effect on the size, 
appearance, and performance of ~lectronic equip
ment for entertainment, communications, defense, 
and industry in the future : It is another example of 
the way RCA is constantly advancing in electronics. 

• RADIO CORPORATION OF AMERICA 
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The care and feeding of a missile system 

It takes more than pressing a button to send a giant rocket on its way. 

Actually, almost as many man-hours go into the design and construction 

of the support equipment as into the missile itself. A leading factor in the 

reliability of Douglas missile systems is the company's practice of including 

all the necessary ground handling units, plus detailed procedures for system 

utilization and crew training. This complete job allows Douglas missiles like 

THOR, Nike HERCULES, Nike AJAX and others to move quickly from test 

to operational status and perform with outstanding dependability. Douglas 

is seeking quqlified engineers §ind scientists for the design of missiles, 

space systems and their supporting equipment. Write to C. C. Lavene, 

Box 600-Z, Douglas. Aircraft Company, Santa Monica, California. 

Alfred J. Carah, Chief Design Engineer, discusses the, ground installation 

requirements for a series of THOR~boosted space l"\·ou· GLAS 
probes with Donald W. Douglas, Jr., President of U . _ 

MISSILE SYSTEMS ■ SPACE SYSTEMS ■ MILITARY AIRCRAF_T ■ JETLINERS ■ CARGO TRANSPORTS ■ AIRCOMB ■ GROUND-HANDLING EQUIPMENT 
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How to get steel tubes to harness highest 
steam pressures and temperatures 

IN constructing Philadelphia Electric Company's revolu
tionary new Eddystone power plant, engineers had to 

harness the highest combination of pressure and steam 
ever achieved in a central station with 5,000 psi at 1,200° F. 
This called for super heater tubes (see diagram above) of a 
special stronger steel never before used in steam power 
plants. No one had ever succeeded in piercing this tougher 
steel to make seamless steel tubing . . 

The problem was given to Timken Company metal
lurgists, experts at piercing steels for 40 years. And they 
turned the trick. They made the steel for the platen and 
finishing super-heaters with the alloying elements in just 
the right balance for perfect piercing quality. They pierced 
20 miles of tubes free from both surface and internal flaws. 

Timken Company metallurgists and Timken steels have 
solved all kinds of tough steel problems. They can help 
you on problems you may face in industry. 

And if you're interested in a 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 Manager of College Relations, 
The Timken Roller Bearing Company, Canton 6, Ohio. 

Creep-Stress Rupture Laboratory in our new Steel Research 
Center. Here we test the resistance of steels to deformation at 
temperatures as high as 1800°F. 

TIMKEN~:o:STEEL 
SPECIALISTS IN FINE ALLO-Y STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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Use Professional 

Tools 

NOW 

Society Officers 
Alpha Epsilon 

President ________________________________ DON McCOOL 

Vice-President ____ ____________ CHARLES NORRIS 

'( Secretary ___________________________________ RAY MEYER 

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, 
8B to lOH. Pick up 
some Castells at your 
convenient supply 
store today. 

A.W. FABER-CASTELL 
PENCIL CO., INC. NEW ARK 3, N. J. 
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NEW LAB MACHINE 
(Continued from page 11) 

D. Special Machines and Systems 

1. Rosenberg Generator 

2. Three-Wire D-C Generator 

3. D-C Induction Motor 

4. Rotary D-C Transformer 

5. Universal Motor 

6. Repulsion Motor 

7. Ward Leonard System 

E. Transient Measurements 

1. D-C Shunt Motor Tran 

sient 

2. Synchronous Motor Hunt-
ing Transients 

3. Rotary D-C Transformer 
Transients 

Because of this set's flexibility , 
it can be used in either the con
ventional study of a-c and d-c ro
tating machinery or in the newer 
generalized approach to the theo
retical concepts of electromechan
ical energy conversions. In either 
case its universality demonstrates 
the unity of rotating machine 
principles, thus allowing the stu
dent to relate all electrical ma
chines. 
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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 
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ALLIS-CHALMERS ~ .... 
Equipment 
Steam Turbines 
Hydraulic Turbines 
Switchgear 
Transformers 
Electronics 
Reactors 
Kilns 
Crushers 
Tractors 
Earth Movers 
Motors 
Control 
Pumps 
Engines 

Diesel 
Gas 

Fields 
Metallurgy 
Stress Analysis 
Process Engineering 
Mechanical Design 

High Voliage Phenomena 
Nucleonics 
Electronics 
Hydraulics 
Insulation, Electrical 
Thermodynamics 

f ram 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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1959-l00th Anniversary of the Oil Industry ... 70th Anniversary of Standard Oil Company 

whale oil lamps 
to space rockets 

How the oil industry helped the United States to become the world's most productive nation! 

_.J~ 
18 5 9 Colonel Drake discovers 
oil-and the decline of the great whaling 
industry is in sight as thousands of lamp 
users turn from whale oil to kerosene. 

·-

1\ll 
-,,.. 

~ 

• 
~t~~~-.f.. 

1889 The automobile is in its 
infancy-weak and unpromising. Standard 
Oil Company is born on June 18, 1889. The 
following year the company's first res.earch 
laboratory is opened at Whiting, Indiana, 

1903 Two bicycle ---:echanics 
named Wright fly an odd-looking machine 
at Kitty Hawk. Almost 33,000 autos are 
on the road, but the horse is still supreme. 
Standard Oil is building a new refinery at 
Sugar Creek, Missouri. 

1911 Almost 640,000 motor vehi• 
cles are on the road. Dr. William M. Bur
ton and Dr. Robert E . Humphreys, famous 
Standard Oil scientists, discover the secret 
of mass producing gasoline economically. 
The company becomes independent of all 
other Standard Oil companies. 

p -~ 
. f" . ' 9Kj - . -

•1923 The automobile is here to 
stay. More than 15 million motor vehicles 
are on the highways. Standard is the first 
major oil company to sell gasoline con
taining tetraethyl lead, anti-knock agent. 

STANDARD 
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1940 The greatest demand in 
history for aviation fuel is near. Standard 
Oil puts into operation the world's first 
catalytic reformer, which produces higher 
octane gasoline than was possible before. 

1959 The Space Age is dawn
ing. New fuels and lubricants for rockets 
and jets come from Standard Oil labora
tories to help make space exploration 
possible and to strengthen America's 
defenses. Standard · Oil marks its 70th 
anniversary. 

Here ere some Important-developments 
by Standard Oil, a leader and a pioneer 
in petroleum research. 

• How to mass produce gasoline econom• 
ically. This opened the way to modern 
automotive transportation. 

• How to recover more oil from almost
dry wells. This added billions of bar
rels to America's oil reserves. 

• How to eliminate gasoline gumming. 
This meant lower repair bills for car 
owners. 

• How to dewax motor oils efficiently. 
This meant better car performance 
and fewer trips to the repairman. 

• How to make clean burning solid fuels 
for rockets. This was a big step· for
ward in America's missile program. 

These, and many other Standard Oil de
velopments, have played an important part 
in man's progress from the horse-and-buggy 
age to the Space Age • 

~ 
(STANDARD) 

~IIIF 
....., OM PAN y THE SIGN OF PROGRESS ... 
'-.J THROUGH RESEARCH 
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It's About That Time 

So YOU Are Going to Interview 

ROBERT H. SMITH, E.E. '49 

YOU'VE now reached the last 
leg of the engineering cur

riculum and you must give some 
thought to a more concrete plan 
for the f u t u r e. We'll assume 
you've never experienced inter
viewing for employment before. 
It isn't as bad as you think, and 
you are at the same advantage as 
the company interviewer. Why 
not use the scientific approach? 
Define the problem, collect the 
facts, evaluate and decide-that 
would be definition, collation, 
evaluation and decision the four 
parts of the scientific approach. 

The problem is gainful employ
ment in a field that challenges 
your imagination, exploits your 
training in a congential atmos
phere and in a geographical area 
which appeals to your personal 
tastes. There should be a definite 
opportunity for growth, to in
crease your experience in a field 
that appeals to you; so you can 
feel you're making a real con
tribution to the betterment of 
yourself, the company and your 
family. You should expect to ob
tain the average income for grad
uating engineers, but don't look 
for money alone. High salaries are 
not offered without some strings. 
Either the area, living conditions, 
length of employment has serious 
limitations. Do not limit yourself 
by stating you wouldn't live or 
work in a certain geographical 
area unless you have actually 
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been there, or for health reasons 
can't comfortably live in the re
gion. You may be depriving your
self of a wonderful opportunity, 
new and valuable friends and a 
beginning in a field that would be 
impossible to obtain elsewhere. 

The facts regarding your pos
sible position would be type of 
work, depth of specialization, age, 
marital status, company financial 
status, type management, planned 
growth, future opportunities, ad
vanced training, and stability of 
employment, to name a few. 
Naturally if your training was in 
electrical engineering you would 
not normally expect to obtain em
loyment in a civil engineering or
ganization, etc. Some openings are 
for highly specialized positions 
which may or may not appeal to 
you. A company could be seeking 
a mechanical engineer as a tech
nical writer. This would require 
the mechanical engineering back
ground to understand and inter
pret mechanical assembly and de
tail drawings. To comprehend 
the mechanics of the mechanism 
shown on the drawings, to state 
in clear concise words what the 
drawings depicts so that. the per
son of average intelligence, who 
would be the user of the product, 
could read and understand the op
erating and maintenance manual 
the technical writer had prepared. 
This mechanical engineer would 
be required to appreciate and un
derstand the preventative main
tenance needed and required. He 

would be required to organize the 
manual in such a way that it 
would be easy to use and under
stand, and rugged enough to take 
the daily abuse it may suffer. This 
is a specialized talent that every 
mechanical engineer would not 
possess nor desire to pursue. You 
should then take an inventory of 
your talents, abilities and weak 
points. Only with this knowledge 
can you be a good salesman, for 
remember, you're selling your
self. 

In evaluating position openings, 
your age or marital status may be 

-important, investigate this and 
avoid wasting your time, unneces
sarily. Now look into this com
pany you're planning on joining. 
The corporate secretary of any 
concern will furnish you a copy of 
the latest annual report if you re
quest it. This report tells you of 
the latest profit and loss statement 
and will also give the previous 
year's, too, so you can compare. 
The company president or chair
man of the board also tell of their 
latest developments, their expan
sions, acquisitions, and future 
business. This affords you an in
sight into the growth, vitality, and 
aggressiveness of their manage
ment and the corporation. From 
this you can initially determine 
if you'd like to be associated with 
this organization. Don't depend on 
a well known name. The writer 
can remember when he inter
viewed companies for a position 
in his senior year. The company 

21 



he became associated with was un
known to everyone on the cam
pus. His parents had never heard 
of the company. It is now known 
as the originator and largest pro
ducer of the Automatic Pinspot
ter, for tenpin bowling, American 
Machine & Foundry Company. 
Although the author has left 
AMF, he still remembers the in
itial attitude of his relatives when 
he told them who his employer 
would be. Some old, well known 
companies, whose names were 
household "by words", are no 
longer in existence; therefore, do 
not always put too much faith in 
a company name. 

In your research, relative to the 
company you are · planning on in
terviewing, see where their facil
ities are located geographically. If 
you're not familiar with the town, 
go to the library and check the 
encyclopedias regarding the town. 
If the town is too small to be 
listed, check into nearby cities. 
This cduld be a good point to ex
plore_ further with the company 
representative when you meet. 
From the information gained re
garding the town, you can deter
mine if advance study is possible. 
Any literature sent in advance by 
the company would provide in
formation regarding company 
training programs. 

You would be amazed at the in
formation available on companies 
in any library. Moody's Industrial 
Manual, Poor's Registry, and 
Thomas Register all list comp
panies, their officers, facility lo
cation, financial status, principal 
products, and an abbreviated his
tory. You can also determine if 
any of the officers are listed in 
either "Who's Who In America" 
or "Who's Who In Engineering". 
Now you have made some prog
ress towards gathering facts. You 
can talk intelligently about the 
company you're interviewing, its 
products, and locations plus also 
ask some logical and thought pro
voking questions. 

You have some other planning 
to do too. You make an appoint-
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ment for the interview. Arrange 
this time so that you'll have free 
time to attend to your personal 
appearance. The old adage about 
the first impression being a last
ing one certainly has a lot of basis 
in fact. A neat, clean, well-ordered 
appearance indicates thorough 
planning, an orderly mind, a logi
cal approach, a good impression 
on the company's customers, and 
a respect for your personal pos
sessions, which can be translated 
to mean the respect of and pro
tection for the company's prop
erty. 

If you're prone to "stage fright", 
why not have a practice interview. 
You can do this without any
one knowing it but you. Its very 
simple, look at the schedule of 
company interviews which will 
occur prior to the interview which 
is the one you wish to be success
ful from your viewpoint. Select a 
company, any company, which is 
interviewing graduates in your 
field of engineering. Make an ap
pointment, as much preparation 
as you feel you can afford time
wise, and then go in for the "prac
tice run". This is an acceptable 

._ mode of operation. There's noth
. ing dishonest in the approach. 
Doesn't the major league baseball 
clubs play exhibition games in the 
spring with minor league clubs? 
Why-to practice before they start 

. the regular season where the out-
come of the game counts in the 
league standing. The same is true 
with you. You want to practice 
before the one that counts in your 
"league". This "practice inter
view" will give you confidence, 
experience, and poise, so that 
your first impression on the com
pany interviewer is the best and 
lasting ~me. 

It is extremely helpful to have 
a personal resume with you at the 
interview. This aids the company 
interviewer immeasurably. Maybe 
the school has a standard format 
for such informaton, if not, pre
pare our own. It should be con
cise, factual, and brief. If possible 
arrange it all on one side of an 

8" x 10" sheet of paper. It should 
contain your full name; home and 
/ or mailing address; phone num
ber; date and place of birth; mari
tal status; number of dependents; 
brief statement about physical 
condition or any limitations; name, 
date, and location of high school 
from which you graduated; name, 
dates, courses of other schools of 
higher education you've attended; 
name, dates, locations and type of 
employment; hobbies; member
ship in professional organizations;· 
and brief statement as to type or 
types of employment you're seek
ing. Have enough of these so you 
can leave one with the company 
representative. Suggest he use it 
to make any notes he wishes to 
retain regarding the interview. 

It is felt that a limited number 
of comments regarding style of 
dress should be made here. In all 
engineering positions, you will be 
required to meet representatives 
of other companies and your em
ployer's customers. As a general 
rule, it is not desired that you 
make a "flashy" appearance. The 
extremes of styles in clothes and 
hair ~s are not appreciated by 
the en{p}oyer. They tend to reflect 
a d v e rs e 1 y on other people's 
opinion of the future company you 
may represent. The interviewer 
seeks to discover those points of 
bad taste either in appearance or 
etiquette which could either en
hance or depreciate your value 
as an employee. 

We're now ready for the inter
view. Be prompt, but don't re
mind the interviewer if he isn't. 
He may have had to wait for the 
person who preceded your ap
pointment. Be courteous, it costs 
you nothing and pays big divi
dends. Smoke, only if you're in
vited. A good offense is a good 
defense, so don't start by making 
excuses for your grades. This only 
h i g h 1 i g h t s them, besides the 
grades are available to the inter
viewer anyway. You're selling a 
commodity - yourself - so don't 
start by emphasizing your weak 
points. Start asking about the 
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company the interviewer repre
sents. He is proud and familia; 
with this subject. The reason poli
ticians "kiss the babies" is because 
of the recognition it gives the par
ent. The latter is proud of their 
child and the politician by his 
action also recognizes this same 
feeling. In your research and 
preparation you will have dis
covered questions for which you 
desire an answer. Here is the per
son who is ready and willing to 
help. If you're interested in grad
uate study, experience in other 
fields, etc., this is the time and 
place to bring it up. When you've 
gotten the answers to your ques
tions, or the time allotted for your. 
interview is expired, make a cour
teous exit. Before leaving be sure 
to determine if there's any addi
tional information that you should 
furnish. 

After the interview, take time 
to privately review your perform
ance. Critically appraise your ac
tions to determine if you can im
prove yourself at your next inter
view, because there's always room 
for improvement. If you're to 
furnish additional data, start as 
soon as possible. Organize it in a 
neat manner, typing it if possible, 
insert in a suitable cover and mail 
it promptly. This addifamal .in- · 
!ormation also represents · you: 
Someone who has never seen you 
will review and evaluate your of
fering. Neatness, promptness, and 
orderliness all reveal traits desir
able in an employer. A good trick 
is · to attach the additional infor
mation to a covering letter. The 
letter confirms the interview and 
request for the attached informa
tion. Subtlety phrase a sentence 
which requests an early reply so 
that you can expect to learn your 
probably status. Do not sit back, 
start immediately to arrange an 
interview with another company 
which seems to offer opportunities 
to your liking. You are in a com
petitive market, contrary to what 
you may think. There is always 
room for a person with initiative, 
drive, and enthusiasm. but you 
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Ted Moore, 
Superi ntendent, 
Sewer & Water Dept. 
Bowling Green, Mo. 

"We stopped infiltration and 

minimized sewage pumping costs" 

Three-fifths of the sewage at Bowling Green, Mo., has 
to be pumped ... so infiltration could be a costly problem! 
But this city solved the problem by building the new 
sewers with Dickey Coupling/Pipe. The Dickey compres
sion-type Coupling makes every joint water-tight, root .. 
resistant...and the pipe is jointed in seconds. Immune 
to acids, alkalis anti sewer · gas, the Dickey Cou
pling is your assurance of minim~ cost operation. 

Send today For free lact-lilled Bulletin 718 

Providing improved sanitation for better living 

ICKEV ::~~t:1::zect, 
. clay pipe 

'VIT. S. DICKEY CLAY MFG. CO, 

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

9033 If it's made of clay it's good .. . if it's made by Dickey it's better 

must show your wares and only 
if you shop around with several 
companies will you be satisfied 
that you ultimately made the right 
choice. 

You can never tell, you may 
get a chance to practice this in
terviewing technique on the au
thor, it worked for me, maybe it 
will for you too. ti, 

Scientific instruments make 
possible industrial progress. In 
the steel industry, combustion, 
pressure, temperature, air distri
bution, the blending of hot and 
cold blasts, regulation of speed, 
gas cleaning and analysis are all 
done automatically with devices 
made by scientific apparatus 
makers. 
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Well, here we are back in the 
old brain mill again. 01' Flunkin' 
Frank (that's me) had to kick, 
scream, bite, and carry on some
thing awful before they'd let me 
back in ~chool this fall. The Dean 
and I had son:ie rip-snortin' fights 
but I finally won out. I also had 
a little trouble with the Shamrock 
staff. Since they're under a new 
administration, they had never 
heard of me before. They found 
out in a hurry, though. 

I took a running count of the 
freshman class, my old Alma 
Mater, and came up with approxi
mately 2,414 heads. That's quite 
a few new faces around here. 
That ain't half of it, either. Try 
standing on the corner of College 
and Broadway and note the turn
over. Nice! 

I got to snooping around the 
records the other day and found 
out something that will make you 
all very proud. We, that is, we the 
ENGINEERS, outnumber the Ag
riculturals. The figures prove it; 
Engineers, 1,306; Aggies, 1,215. 
How about that? That just goes to 
show you that pig farmers are on 
the way out. 

The records also show that at 
Rolla, there are 3,007 frustrated 
men, because undoubtedly the 32 
women down there are pigs. After 
seeing this, I don't believe I'll cry 
about the girl problem here. 

Engineers, arise! If the steel
workers can do it, so can we. 
Strike is the word! Instructors are 
unfair. With Engine Club, society 
meetings, S t e p h e n s, Student 
Union and I don't know what all, 
there's just no time for extra
curriculars like studying, home
work, quizzes, etc. Some consider
ation is due, for after all, you can 
take just so much of an extra
curricular load and get by. 

Very noticeable on campus this 
fall are the many new buildings 
that have sprung up everywhere. 
Even the Electricals rate high 
enough to get a new one. You've 
got to hand it to that young feller, 
Ellis. He's been in there swingin' 
pretty hard for all us peons. 
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Nasty things have been happen
ing in the land of old W azzou. 
They tell me that in these parts 
a new and cruel blow has been 
lowered upon the younger set. 
Seems like Whiskey Jim is seek
ing repentance, vengeance, glory, 
or something. I think it's cruel on 
these sweet little unpolished gems 
to lure them into the throes of 
teetotalism. I remember how bad 
it was back in the days of prohibi
tion. I must say that one thousand 
bucks and a hefty jail sentence is 
sure a grand enticement to stay 
dry. Man, like, dry is the word 
for the day. Very dry, on the 
rocks. Andy's will never be the 
same! 

I understand that there have 
been some pretty severe snow 
storms in the vicinity just west 
of the columns. One case in par
ticular is where the instructor has 
an impossible quiz every Friday. 
Like this could go on all night. 
It's a real funny feeling to wade 
snow clear up to here and then 
walk outside into the nice warm 
sunny breeze. There oughta be a 
law! 

The e d i t o r just staggered 
through and said that I might 
mention the fact that he would 
welcome all those who would like 
to rise to glory and fame by be
coming writers of literature to be 

by F.F. 

published in the SHAMROCK. I 
think what he means is that he 
would like to have some staff 
writers. If you're interested, you 
can probably find him either at 
Stephens, the Union, the "Shack", 
or in bed. If all else fails, drop a 
note in the SHAMROCK mailbox 
in the Dean's office. 

Every now and then I get to 
peek at the large volume of mail 
that comes to the SHAMROCK, 
but not one letter from anyone on 
how,they like the magazine. Since 
by self appointment it is my job 
to see how the magazine is re
ceived by its readers, I would 
like to hear from you all out there 
in magazine land. Whatever you 
say doesn't have to be intelligent, 
just readable. Address all fan mail 
and all other extraneous matter 
to: 

Flunkin' Frank 
c/ o Missouri Shamrock 
College of Engineering 
Columbia, Missouri 

Mail will be deeply appreciated. 
Same goes for money. 

The time has come for parting 
this month. Remember, in all that 
ye do, cheat like fury. It's the only 
way. Also, don't forget that mass 
individualism is here to stay. So 
be an individualist and conform. 
Adios, you all. 

F.F. 
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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 exciting frontiers 

at Western Electric 

If guided missiles, electronic switching systems and 
telephones of the future sound like exciting fields 
to you, a career at Western Electric may be just 
what you're after. 

Western Electric handles both telephone work 
and defense assignments ... and engineers are 
right in the thick of it. Defense projects include the 
Nike and Terrier guided missile systems ... 
advanced air, sea and land radar ... the SAGE 
continental air defense system ••• DEW Line and 
White Alice in the Arctic. These and other defense 
jobs offer wide-ranging opportunities for all kinds 
of engineers. 

In our main job as manufacturing and supply 
unit of the Bell System, Western Electric engineers 
discover an even wider range of opportunity. Here 
they flourish in such new and growing fields as 
electronic switching, microwave radio relay, min
iaturization. They engineer the installation of tele
phone central offices, plan the distribution of equip
ment and supplies . .. and enjoy, with their defense 
teammates, the rewards that spring from an engi
neering 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~st~,11 Electric 
MANUFACTURING AND SUPPLY@UNIT OF THE BELL SYSTEM 

Principal manufacturing locati?ns at Chicago, Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa .; 

Burlington, Gre~nsboro and WmsJon-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, N. Y. 

OCTOBER, 1959 25 



Metal quiz ... you might have to take one 
like it again when you design equipment. 
Try your hand at it now. But remember to 
take advantage of the help INCO can give 
you when really tough metal quizzes come 
your way in your future engineering jobs. 

□ 
Refinery valve- Needed: resist
ance to attack from petroleum 
products , thermal and hydrau
lic shock. Which alloy . • . 7 

□ Diesel manifold - Needed: 
scaling and oxidation resist
ance at 1200°F, resistance to 
thermal shock. Which alloy ? 

□ Turbojet afterburner shell -
Needed : strength plus corro
sion resistance at high temper
atures. Wh ich alloy .. . ? 

□ Heat treating retort - Needed: 
light weight, ability to endure 
destructive heating-cooling 
cycles. Which alloy. . . ? 

When you start to design equipment, you'll have to select 
the proper material to meet given service conditions ... a 
material that might have to resist corrosion, or wear, or 
high temperatures, or a combination of these conditions. 

Over the years, Inco Development and Research has 
gathered information on the performance of materials 

ANSWERS: • Diesel manifold .. . Ductile Ni-Resist 

□ Recovery tower-Needed: re
sistance to hot coke oven gases 
and aromatic chemicals, long 
service life. Which alloy ••• ? 

See if you can tell which of these 
nickel-containing alloys proved to be 
the answer to these problems. Put 
the right number in the right box. 

[I] Ductile Ni-Resist* 

[1] Nimonic "75"* nickel-
chromium alloy 

[1] Nickel-aluminum bronze 

rn Ductile iron 

rn Monel* nickel-copper alloy 

[ID lnconel * nickel-chromium 
alloy 

[I] Type 316 chromium-nickel 
stainless steel 

See answers below 

□ Ship's propeller - Needed: □ Regenerator pre-heater -
lighter weight and resistance Needed : trouble-free service 
to erosion and salt water cor- handling hot caustics, fabrl-
rosion. Which alloy . .. ? eating ease. Wh ich alloy •• • 7 . . 

in many such problems. Inco's List "A" and List "B" con
tain descriptions of 377 Inco publications which are 
available to you, covering applications and properties 
of Nickel and its alloys. For Lists "A" and "B", write 
Education Services. 
The International Nickel Company, Inc., New York 5, N. Y. 

•Registered trademark 

~~~> lnco Nickel • Refinery valve •.• Ductile iron • Heat treating retort ... I nconel alloy 
• Turbojet afterburner shell . . . Nimonic " 75" • Ship's propeller ••. Nickel-aluminum bronze 
• Recovery tower .•. Type 316 stainless • Regenerator pre-heater . •. Mone I alloy makes metals perform better, longer 
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• A missile's main engine runs only for a few 
seconds. To supply electric and hydraulic power for 
control during the entire flight a second power plant 
is necessary. The AiResearch APU (accessory power 
unit) which answers this problem is a compact, non 

air-breathing, high speed turbine engine. The unit 
pictured above develops 50 horsepower and weighs 
30 pounds. The acknowledged leader in the field, 
AiResearch has designed, developed and delivered 
more accessory power units than any other source. 

EXCITING FIELDS OF INTEREST 

FOR GRADUATE ENGINEERS 

Diversity and strength in a company offer the 
engineer a key opportunity, for with broad knowl
edge and background your chances for. responsibil
ity and advancement are greater. 

The Garrett Corporation, with its AiResearch 
Divisions, is rich in experience and reputation. Its 
diversification, which you will experience through 
an orientation program lasting over a period of 
months, allows you the best chance of finding your 
most profitable area of interest. 

Other major fields of interest include: 

• Aircraft Flight and Electronic Systems- pioneer and 
major supplier of centralized flight data systems 

and also other electronic controls and instruments. 

• Gas Turbine Engines - world's largest producer of 
small gas turbine engines, with more than 8,500 
delivered ranging from 30 to 850 horsepower. 

• Environmental Control Systems - pioneer, leading 
developer and supplier of aircraft and spacecraft air 
conditioning and pressurization systems. 

Should you be interested in a career with The 
Garrett Corporation, see the magazine "The Garrett 
Corporation and Career Opportunities" at your 
College placement office. For further information 
write to Mr. Gerald D. Bradley ... 

THE CORPORATION 

tliResearch Manufacturing Division 
Los Angeles 45, California 

Systems,PackagesandComponentsfor: AIRCRAFT, MISSILE, NUCLEAR AND INDUSTRIAL APPLICATIONS 

OCTOBER, 1959 27 



NEW STEREO AMPLIFIERS 
Two new stereophonic amplifi

ers featuring dual bass and treble 
controls have been introduced by 
G. E. The dual controls permit 
individual channel adjustment of 
bass or treble tones to compensate 
for room acoustics and for non
matching speaker systems. Other 
features include: a balance control 
to adjust channel volume levels; 
an input selector for tape, phono, 
tuner, auxiliary; a mode selector; 
a contour control to boost bass 
response at lower loudness levels, 
and a rumble filter. 

SALT SOAKED FILM STILL GOOD 
Motion picture film soaked in 

the salty South Atlantic for over 
half an hour developed successful
ly into the first movies of one 
space vehicle taken from another. 
Taken at altitudes approaching 
300 miles, the movies give a space
man's view of the booster snap
ping from the nose cone, then 
falling away below as the cone 
continues upward. In the back
ground, the earth and its cloud 
cover are a hazy white half-circle 
outlined against the black void of 
space. 

THERMOELECTRIC GENERATOR 
With at least a ten times greater 

electrical output than any similar 
device ever constructed in the 
U. S., a new 100-watt generator, 
known as TAP-100, was developed 
for ARDC (Air Research and De
velopment Command) by West
inghouse. 
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AUTOMATIC TRANSISTOR 
PRODUCTION 

A new method for growing ger
manium and other semiconductor 
materials, discovered by scientists 
at the Westinghouse research lab
oratories, may make the manufac
ture of transistors and similar 
semiconductor devices fully auto
matic. This "hand built" version 
shows how it might be done. The 
devices are formed as a contin
uous series of dots along the long, 
thin, mirror-flat surface of the 
crystal. (See photo) Electrical 
connections are then made to the 
dots, after which they are sepa
rated from the germanium strip. 
Placing the unit in a plastic or 
metal container completes the 
process. Westinghouse scientists 
see no reason why the whole 

JIM WHARTON, E.E. '64 

process cannot eventually be done 
automatically by machine at high 
speed and with high reliability. 

TRANSISTORIZED ELECTRON 
TUBES? 

Electronic tubes of the future 
may some day be "transistorized" 
according to Westinghouse scien
tists. It all depends on whether 
they can make practical use of an 
effect physicists have discovered 
by which it is possible to obtain a 
constant flow of electrons directly 
out of the surface of a certain 
semiconductor. The latest semi
conductor to yield this unique 
flow of electrons is silicon carbide 
- a hard crystalline solid best 
known for its use as an abrasive 
in grinding wheels. 
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DOUGHNUTS YOU CAN'T DUNK 

OCTOBER, 1959 

These bizarre-looking underpinnings have 
taken a lot of the risk out of ticklish over
water helicopter operations. Tough and 
lightweight, they can be inflated in a few 
seconds. They're made of neoprene-coated 
nylon fabric. 

This year nylon, product of Du Pont re
search, is 20 years old. Since its discovery, 
hundreds of new jobs have been created. To 
improve it in the laboratory. To make it in 
the plant. To find new uses. To advertise 
it across the nation. To sell it in world 
markets. These new jobs range from trainee 
to administrator. 

At Du Pont, our business is to discover 
the undiscovered. We don't find a nylon 
every year, but we come out with new prod
ucts often exciting in their degree of im
provement over the old. New plastics like 
•'Teflon"* fluorocarbon resins, new fin
ishes like "Lucite"* acrylic automotive 
finishes, new families of products like the 
polyesters - "Dacron"* polyester fiber, 
"Mylar"* polyester film, "Cronar"* poly
ester film base. 

How does all this affect you? 

When you join Du Pont you and your 
future are backed by research, and its prom
ise of growth. Each year more jobs are cre
ated, all the way to the top. 

At the bottom rung of the technical grad
uate's ladder, you are given an actual proj
ect assignment almost at once and begin to 
learn your job by doing it. All training is 
personalized- tailored to your background 
and interests. It permits periodic evalua
tion of your performance. Our promotion 
policies are based on the conviction that you 
should work at the top of your ability. It 
stands to reason, then, that the better your 
training, the more rapid your rise is likely 
to be ... and the brighter your future. 

If you would like to know more about 
career opportunities where growth through 
research has been the history and continues 
as the objective, see your placement officer 
for literature, or write E. I. du Pont de 
Nemours & Co (Inc.), 2420 Nemours Build
ing, Wilmington 98, Delaware. 

* Registered Du Pont Trademarks 

Better Things for Better Living . •. through Chemistry 
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The Lighter Side . . . 

Pardon M~ Madam 

My mother and • father couldn't 
afford a baby so they had me. 
Six days after I was born we 
moved out West. It was easier 
than explaining to the neighbors. 
We settled in a little town called 
Buffalo. It's on the other side of 
Indian Head. 

Our family had more trouble 
than a soap opera. They could 
never afford to buy me shoes, so 
they painted my feet black and 
laced my toes. But hardships 
have always plagued my life. 
Why at the age of two I was left 
an orphan!-and at the age of two 
what would I do with an orphan? 
And I can still remember the time 
I learned how to swim. I was one 
of a set of twins, and when we 
were born our father took one 
look at us and said, "Let's drown 
the ugly one." And that's how I 
learned to swim. 

It was soon after this that I 
lost my parents. What a crap 
game! I missed Dad in particular. 
He's the only one who really 
taught me how to save. All dur
ing my childhood he taught me 
how to put quarters in a little 
black box. I was 17 before I dis
covered it was the gas meter. But 
I soon won them back-my par
ents, not the quarters. 

Then I went to kindergarten. I 
didn't hate to go to kindergarten, 
but of course I was different from 
the other five year olds-I was 12. 
I was the only one who ever 
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flunked kindergarten. Well, as a 
baby the kitchen sink fell on my 
head, and that would be a drain 
on anyone. But what fun I had 
playing craps while the teacher 
called the roll. And it was even 
more fun fermenting my pablum. 
I became the boy bootlegger of 
Public School 17, but the teacher 
caught me at it and told my dad. 
I can remember how he said, 
"Listen stupid"-he always called 
me "Listen"-and then he took 
me up and introduced me to the 
Board of Education. 

Leaving public school, I went to 
City High; but they sent me home 
to sober up. It was at this time 
that my father told me not to go 
to burlesque shows because I'd 
see something I shouldn't, so at 
the first chance I got I went to 
one; and I did see something I 
shouldn't-my father. 

Finally I got out of High School. 
I had been in the twelfth grade so 
long that the pupils were begin
ning to think that I was the teach
er. So I enrolled in Arntwhee 
Normal. It was really sad the day 
I left - everyone crying - they 
thought they'd never get rid of 
me. And I'll never forget those 
last words my father said to me. 
"Rover," he said - he always 
wanted a dog instead of a son
You're going to go a long way" 
and to make sure he nailed the 
door of the boxcar shut. 

Then I entered college and soon 
I was rubbing shoulders with 

Ph.D.'s, LL.D.'s and B.V.D.'s in
fact I always had my nose stuck 
in a book. I couldn't afford a book
mark. I was a two letterman at 
college - then someone told me 
about chlorphyll. Some fellows 
got to be quarterback on the foot
ball team, but I was just nipping 
the bottle-then came six-packs. 
My biggest thrill came when I 
joined a fraternity. The first night 
they had a beer drinking contest. 
I didn't win but I came in sick
ened. Webster says that taut 
means tight. Well I guess I was 
taut quite a bit while in college. 

But an even greater thrill than 
joining a fraternity was my love 
life in college. It was there that 
I met my first girl-Liverlips Lat
our. I can see her now, sitting on 
the campus with a straw in her 
mouth, siphoning gasoline out of 
a lawnmower. I went right up to 
her and tried to kiss her, but all 
I got was a bang in the mouth. 
Everytime I tried to kiss her she'd 
slap my face. I broke her of that 
habit though. One day she slapped 
my face while I was chewing 
tobacco. 

What a girl! Her lipstick is kiss
proof; her stocking are runproof; 
and her breath is 96 proof. Some 
people just read the Kinsey re
port, she reminisces over it. One 
look at her and boys become men. 
Ten minutes with her and you 
can write your memoirs. 

But I had to forget my love 
affair. Dad had a problem at 
home. He was wanted by Alco
holics Annonymous, dead or alive! 
He could really hold his liquor. 
Why you couldn't get it away 
from him! So I quit school and 
went back home. Another time 
he put his false teeth in up-side
down and chewed up half his 
head before we could stop him. 
Then we tried to reason with 
him but he said if he gave up 
his liquor he would have to break 
himself of Sen-Sen. Then one 
night when we weren't watching, 
he sneaked out and drank a quart 
of shellac and died. What a lovely 
finish! 
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THE HUMAN FACTOR in today's technology 

Scientists have long been preoccupied with the techno
logical problems of Man and the Machine. The increas
ingly complex nature of advanced system~ has created 
an urgent need to enhance man's contribution to effective 
systems performance. The complicated nature of this 
relationship requires the skills of psychologists, social 
scientists, mathematicians, and engineers. 

At Ramo-Wooldridge, human engineering, personnel 
selection, individual and system training, display design, 
and communications are successfully integrated into 
systems design and development by the technique of 
large-scale simulation. 

Simulated inputs enable scientists to observe a system as 
it operates in a controlled environment and make possible 
the collection of data on performance, training, human 
engineering, maintenance, and logistics and support. 
Scientists and engineers use this data to assure the design, 
production, and delivery of a unified system capable of 
high performance and reliability. 

Expanding programs at Ramo-Wooldridge in the broad 
areas of electronic systems technology, computers, and 
data processing have created outstanding opportunities 
for scientists and engineers. For further information con
cerning these opportunities write to Mr. D. L. Pyke. 

+.t RAMO-WOOLDRIDGE 
P. 0. BOX 90534, AIRPORT STATION• LOS ANGELES 45. CALIFORNIA 

a division of Thompson Ramo Wooldridge Inc. 
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BUI.I.ARNEY 
During mock maneuvers an 

army commander ordered a notice 
to be displayed on a bridge stat
ing: "This bridge has been des
troyed by air attack." But to his 
chagrin, he noticed through his 
field glasses that a foot regiment 
was crossing the bridge despite 
his orders. He sent his adjutant 
to the officer in charge post
haste to find out how he dared to 
defy his orders. An hour later the 
adjutant was back. "It's all right, 
sir," he reported. "The troops are 
wearing signs saying, 'We are 
swimming!" 

A Ch.E. caught his girl in a 
fraternity brother's arms. To their 
startled expression he calmly re
joined: I don't mind if you neck 
with my girl, but there is going to 
be one hell of a fight if you don't 
take your hand off my frat pin. 

Engineer on the telephone: 
"Doctor, come quick, my little boy 
just swallowed my slide rule." 

Doctor: "Good heavens, man, 
I'll be right over. What are you 
doing in the mean time? 

Engineer: "Using log tables." 

I think that I shall never see 

A girl refuse a meal that's free; 

A girl who doesn't like to wear 

A lot of junk to match her hair; 

But girls are loved by guys like 
me 

Cause I don't like to kiss a tree. 
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"The editor just hanged himself." 
"Have they cut him down?" 
"Not yet. He isn't dead." 

And, of course, you have heard 
of the high salaried Hollywood 
director who is always trying to 
make a little extra. 

There are only two kinds of 
parking left on the campus
illegal and no. 

I once had an engineer class
mate named Guesser, whose 
knowledge grew lesser and lesser. 

It at last grew so small, he knew 
nothing at all, 

And now he's a Liberal Arts 
Professor. 

As one old engineer put it: 
"The old narrow trails where two 
cars could barely pass without 
colliding are happily being re
placed by six and eight lane high
ways where six or more can col
lide at one time." 

The guy was walking down the 
street dressed only in a barrel 
when a cop stopped him. 

"Are you a poker player?" ask
ed the law. 

"Not me," replied the character, 
"but I just left a couple of guys 
who are." 

Women's faults are many, 
Men have only two; 

Everything the say, 
And everything they do. 

MIKE HELTON, C.E. '61 

An old Indian visited the big 
city the first time in his life. He 
entered a building and watched a 
little old lady step into a small 
room. 

The doors closed behind her. 
Lights flashed and a dial above 
the door moved from one up to 
ten and back again. A bell tink
led. The door came open, and a 
beautiful young girl stepped out 
of the elevator. 

Blinking in amazement, the In
dian grunted, "Me should have 
brung um squaw." 

Guest: "Why does your dog 
keep watching me like that?" 

Host: "I guess its because 
you've got the plate he usually 
eats from." 

Truck driver stopped beside 
stalled Volkswagen on highway: 
"What's the matter buddy, need a 
new flint?" 

A kindhearted gentleman saw a 
little boy trying to reach a door
bell. He rang the bell for him, 
then asked, "What now, my little 
man?" 

"Run like hell," said the little 
boy. "That's what I'm going to 
do." 

A friend described a pink ele
phant as a beast of Bourbon. 
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Caterpillar D8 Tractor with ripper tearing through road material 

Rippers really rough it-
So radiography checks their stamina 

RPPER SHANKS and clevises at the business end of 
a high-powered tractor lead a torturous life as 

they tear through overburden and rock. 
No place here for a flaw to ruin performance! So 

Caterpillar makes sure of their stamina-has them 
radiographed at the foundry that casts them. This 
is the place for any imperfection to be shown up. 
For here Radiography can do two things. It can 
make sure that only sound castings go out. It can 
point the way to improving casting technique so 
that a consistently better yield can be had. 

Ripper shank being radiographed with cobalt 60 projector 

Radiography is but one branch of photography 
that is working day in-day out for the engineer. It 
is saving time and cutting costs in research and 
development, in production, in sales and in office 
routine. You will find that in whatever field you 
choose, photography will be ready to serve you too. 

EASTMAN KODAK COMPANY, Rochester 4, N. Y. 

CAREERS WITH KODAK 

As Radiography becomes more important 
in the business and industry of tomorrow, 
there are excellent opportunities for sci
entists who want to grow in this field. If 
you have a doctoral degree in physics and 

a desire to follow radiography as a career, 
write for information about careers with 
Kodak. Address: Business and Technical 
Personnel Department, Eastman Kodak 
Company, Rochester 4, New York. 



Q. Mr. Savage, should young engineers 
join professional engineering socie
ties? 

A. By all means. Once engineers 
have graduated from college 
they are immediately "on the 
outside looking in," so to speak, 
of a new social circle to which 
they must earn their right to be
long. Joining a professional or 
technical society represents a 
good entree. 

Q. How do these societies help young 
engineers? 

A. The members of these societies 
-mature, knowledgeable men
have an obligation to instruct 
those who follow after them. 
Engineers and scientists-as pro
fessional people-are custodians 
of a specialized body or fund of 
knowledge to which they have 
three definite responsibilities. 
The first is to generate new 
knowledge and add to this total 
fund. The second is to utilize 
this fund of knowledge in service 
to society. The third is to teach 
this knowledge to others, includ
ing young engineers. 

Q. Specifically, what benefits accrue 
from belonging to these groups? 

A. There are many. For the young 
engineer, affiliation serves the 
practical purpose of exposing his 
work to appraisal by other scien
tists and engineers. Most impor
tant, however, technical societies 
enable young engineers to learn 
of work crucial to their own. 
These organizations are a prime 
source of ideas - meeting col
leagues and talking with them, 
reading reports, attending meet
ings and lectures. And, for the 
young engineer, recognition of 
his accomplishments by asso
ciates and organizations gener
ally heads the list of his aspira
tions. He derives satisfaction 
from knowing that he has been 
identified in his field. 

One of a series* 

Interview with General Electric's 

Charles F. Savage 

Consultant- Engineering Professional Relations 

How Professional Societies 

Help Develop Young Engineers 

Q. What contribution is the young en
gineer expected to make as an ac
tive member of technical and pro
fessional societies? 

A. First of all, he should become 
active in helping promote the 
objectives of a society by prepar
ing and presenting timely, well
conceived technical papers. He 
should also become active in 
organizational administration. 
This is self-development at work, 
for such efforts can enhance the 
personal stature and reputation 
of the individual. And, I might 
add that professional develop
ment is a continuous process, 
starting prior to entering col
lege and progressing beyond 
retirement. Professional aspira
tions may change but learning 
covers a person's entire life span. 
And, of course, there are dues to 
be paid. The amount is grad
uated in terms of professional 
stature gained and should al
ways be considered as a personal 
investment in his future. 

Q. How do you go about joining pro
fessional groups? 

A. While still in school, join student 
chapters of societies right on 
campus. Once an engineer is out 
working in industry, he should 
contact local chapters of techni
cal and professional societies, or 
find out about them from fellow 
engineers. 

Q. Does General Electric encourage par
ticipation in technical and profes
sional societies? 

A. It certainly does. General Elec
tric progress is built upon cre
ative ideas and innovations. The 
Company goes to great lengths 
to establish a climate and in
centive to yield these results. 
One way to get ideas is to en-

courage employees to join pro
fessional societies. Why? Because 
General Electric shares in recog
nition accorded any of its indi
vidual employees, as well as the 
common pool of knowledge that 
these engineers build up. It can't 
help but profit by encouraging 
such association, which sparks 
and stimulates contributions. 

Right now, sizeable numbers of 
General Electric employees, at 
all levels in the Company, belong 
to engineering societies, hold re
sponsible offices, serve on work
ing committees and handle im
portant assignments. Many are 
recognized for their outstanding 
contributions by honor and 
medal awards. 

These general observations em
phasize that General Electric 
does encourage participation. In 
indication of the importance of 
this view, the Company usually 
defrays a portion of the expense 
accrued by the men involved in 
supporting the activities of these 
various organizations. Remem
ber, our goal is to see every man 
advance to the full limit of his 
capabilities. Encouraging him to 
join Professional Societies is one 
way to help him do so. 

Mr. Savage has copies of the booklet 
"Your First 5 Years" published by 
the Engineers' Council for Profes
sional Development which you may 
have for the asking. Simply write to 
Mr. C. F. Savage, Section 959-12, 
General Electric Co., Schenectady 
5,N. Y. 

* LOOK FOR other interviews dis
cussing: Salary • Why Companies 
have Training Programs • How to 
Get the Job You Want. 
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Under fire, the performance of men and machines depends on what they are made of. United States Steel 

makes the materials for the machines, whether it's a very tough armor plate, or heat-resistant alloy, or Stainless Steels. 

You might be interested in some of the USS steels developed specifically for aircraft and missiles: 

USS Strux, an alloy steel with close to 300,000 psi tensile strength primarily for aircraft landing gears; 

USS Airsteel X-200, an air-hardenable alloy steel with 230,000 psi yield strength for aircraft sheet and missile 

applications; USS 12MoV and USS 17-5 MnV Stainless Steels for high-speed aircraft and missiles; 

Stainless "W", a precipitation-hardenable Stainless Steel. 

New "exotic" metals, new methods for making them, present an exciting challenge. Men willing to accept this 

challenge-civil, industrial, mechanical, metallurgical, ceramic, electrical or chemical engineers have a future 

with United States Steel. Write to: United States Steel, Personnel Division, Room 2316, 

525 William Penn Place, Pittsburgh 30, Pennsylvania. 
USS is a registered trademark 

@ United States Steel 



DOW is tomorrow-minded 
people ... 

A chemist, with his mind on his own specialty exclu
sively, might say: "The chief raw materials for 
Dow products are sea water, brine, petroleum, coal, 
oyster shells." Up to a point he would be right. But 
in fact he would be overlooking the most important 
ingredient of all-people of a certain exceptional kind 
and quality of mind. 

Let's look at a quick profile of the kind of person Dow 
looks for. His mind and ambitions are not limited by 
the dimensions of the job he is doing. His horizons 
take in tomorrow, while he does his job well today. 
Problems appear to him in a dynamic context of both 
today and tomorrow. The "big picture" is not just a 
cynical phrase to him. 
This broader view makes him plan well-for his family 
as well as for his job. As the phrase goes, he is "a 
good provider." He owns his own car. Chances are he 
owns his own home. Along with some 80,000 others he 
has invested in Dow stock because he believes in his 

company and wants to back up. that belief with cash. 

He is a builder at work or in his community. He gets 
a kick out of creating new things. Such products as 
Saran Wrap*, Separan* for the mining industry, the 
new fiber Zefran*, and others. Making things that do 
some important job for the human community, better 
than it has ever been done before, gives him a real thrill. 

Not everyone who works for Dow, whether at Midland 
or the other 23 United States locations (plus 23 foreign 
and 5 Canadian), fits this profile. But by and large 
most of those who do well tend to. Though they have 
more than their share of "creative discontent," they 
have found a good place to grow, and work out their 
hopes, plans and ambitions. 

If you would like to know more about the Dow oppor
tunity, please write: Director of College Relations, 
Department 2427FW, THE DOW CHEMICAL COMPANY, 

Midland, Michigan. "'TRADEMARK 

THE DOW CHEMICAL COMPANY • MIDLAND, MICHIGAN ~ 
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Leonardo da Vinci ... on experiments 

"I shall begin by making some experiments before I pro

ceed any further; for it is my intention first to consult 

experience and then show by reasoning why that experi

ence was bound to turn out as it did. This, in fact, is the 

true rule by which the student of natural effects must pro

ceed: although nature starts from reason and ends with 

experience, it is necessary for us to proceed the other way 

around, that is - as I said above - begin with experience 

and with its help seek the reason. 

Experience never errs ; what alone may err is our judg

ment, which predicts effects that cannot be produced in 

our experiments. Given a cause, what follows will of 

necessity be its true effect, unless some external obstacle 

intervenes. When that happens, the effect that would 

have resulted from the cause will reflect the nature of the 

obstacle in the same proportion as the obstacle is more 

or less powerful than the cause." 
-Notebooks, circa 1500 

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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HOW LONG WILL IT STAY BRIGHT AND SHINY? 

NOVEMBER, 1959 

That depends, for the most part, on its 
finish. The most dazzling cars on the road 
today wear gleaming coats of Du Pont 
"Lucite"* acrylic lacquer. For "Lucite" 
stays bright and beautiful three times longer 
than the best conventional finishes. 

Like hundreds of other products de
veloped through Du Pont research, "Lucite" 
has created all kinds of new jobs. Jobs in 
the laboratory. Jobs in production. And 
jobs in sales and marketing. Good jobs 
that have contributed substantially to the 
growth of Du Pont and the prosperity of 
our country. 

It's an old story. But it's truer today 
than ever. For the very nature of our busi
ness makes research pay off, giving us the 
courage to "obsolete" products when better 
ones are found. This is probably why our 
sales have increased more than tenfold dur
ing the last twenty-five years. And for every 
dollar we have spent on research during 
these years, we have been able to invest 
three in new production facilities. 

What does all this have to do with you? 

For qualified bachelors, masters, doctors, 
career opportunities are greater today at 
Du Pont than ever before. There is an in
teresting .Du Pont future for metallurgists, 
physicists, mathematicians, electrical and 
mechanical engineers, and other technical 
specialists, as well as for chemists and chem
ical engineers. 

You probably won 't discover a "Lucite," 
nylon or neoprene, or develop a revolu
tionary new process, your first year. No
body expects you to. But you will be given 
responsibility from the very start, along 
with training that is personalized to fit your 
interests and special abilities. Our advance
ment policies are based on the conviction 
that you should work at or near the top of 
your ability. For as you grow, so do we. 

If you would like to know more about 
career opportunities at Du Pont, ask your 
placement officer for literature. Or write 
E. I. du Pont de Nemours & Co. (Inc.), 
2420 Nemours Building, Wilmington 98, 
Delaware. 

* 41Lucite" is DuPont's r egistered trademark for its acrylic lacquer. 

BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY 
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TOMORROW BEGINS TODAY AT CONVAIR SAN/ DIEGO 

CONV AIR/SAN DIEGO CONVAIR IS A DIVISION OF 

3302 PACIFIC HIGHWAY. SAN DIEGO, CALIFORNIA 

4 

As an engineering, mathematics or physics 

ma jor, you will soon be called upon to make 

one of the most important decisions of your life: 

Choice of Association. 

In making that decision, we hope you will choose 

the aerospace industry and Convair/ San Diego. But 

whatever your choice, the selection of association 

must be made with meticulous care and keen aware

ness of what that decision will mean, not only 

immediately, but in years to come. 

To arrive at such an important decision, you will 

need all the information available to you. That is 

why Convair/ San Diego is suggesting that you care

fully read a new booklet prepared for the express 

purpose of helping you make this vital decision. 

Within the twenty-four pages of this brochure, you 

will find detailed information about Convair, the 

General Dynamics Corporation, and the work of 

each group within the Convair/ San Diego engineer

ing Department. 

Whether or not you decide to discuss your career 

with us in more detail, we sincerely believe you will 

be better equipped to make your decision after 

reading this brochure. 

If your placement office does not have a copy, we 

will be pleased to mail you one. Simply write to 

Mr. M. C. Curtis, Industrial Relations Administra

tor, Engineering, 

THE MISSOURI SHAMROCK 
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Phillips Petroleum 
Offers Outstanding 
Career Opportunities 
in the Field 
of Your Choice 
Phillips Petroleum Company is one 
of America's largest and most widely 
diversified producers of petroleum, 
natural gas, natural gas liquids and 
petrochemicals. Having recently 
completed a billion-dollarexpansion 
program, Phillips is now entering a 
new period of growth. 

Phillips is a research and engi
neering-minded company, where 
one out of every eight employees is 
a technical graduate! These men 
are working on such broadly diver
sified projects as synthetic rubber, 
atomic energy, fertilizer, rocket 
fuels, plastics and new processes for 
improved motor fuels, lubricants 
and other petroleum products. 

Other Phillips scientists and en
gineers are specializing in the fields 
of geology, geophysics, computer 
programming, market develop
ment, refinery production and pipe
line construction. 

Phillips policy of promotion and 
transfer from within is creating op
portunities for young engineers and 
scientists who will be our key men 
of tomorrow. 

Write today to our Technical Man
power Division for our latest bro
chure ... and when the Phillips Rep
resentative visits your campus be 
sure to arrange for an interview 
through your Placement Office. 

PHILLIPS PETROLEUM COMPANY 
Bartlesville • Oklahoma 
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Air brake for a spaceliner 

The earth's atmosphere, one of the biggest obstacles to getting into outer 

space, can be one of our biggest assets coming -back. At Douglas we are 

investigating how we can use its braking effects on rockets returning from 

deep space trips at far faster than ICBM speeds. Success will allow us to 

increase payloads by reducing the weight of soft landing systems. This 

technique also will aid us in pinpointing landing areas. Current reports show 

real progress. Douglas is engaged in intensive research on every aspect of 

space planning, from environmental conditions on other planets to the 

destroyer-sized space ships necessary to get there. We invite qualified 

engineers and scientists to join us. Write to C. C. Lavene, Box 600-Z, Douglas 

Aircraft Company, Santa Monica, California. 

Arthur Shef, Chief, Advanced Design Section, Missiles and Space Sys

tems, irons out a problem with Arthur E. Raymooo, DO u GLAS 
Senior Engineering Vice President of 

MISSILE SYSTEMS ■ SPACE SYSTEMS ■ MILITARY AIRCRAFT ■ JETLINERS ■ CARGO TRANSPORTS ■ AIRCOMB ■ GROUND-HANDLING EQUIPMENT 
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People? 

According to the papers and the attitudes of many, now is the season 
to give thanks. In fact, one short day to give thanks, with about a week 
to prepare for the event. It is odd how a once eventful occasion can turn 
into a common, ordinary humdrum affair, the underlying motive completely 
lost. The trouble with the people of today is the lack in individual spirit, 
the will to do something just a little different, instead of merely following 
the leaders around like a bunch of lost sheep. The common attitude today is 
to say, "Well, here it comes. We had better prepare for it and do like the 
rest of the people so that they won't think that we aren't very much different 
than anyone else." Then the really amazing thing is to watch people become 
different. It sort of boils down to a state of "mass individualism," a situation 
where everyone is striving to become different-identically. It just gets back 
to the old race of trying to keep up with the Joneses. And if we woul<;l just 
take a close look at the Joneses, possibly we would find that they are not 
the most desirable people to be in a race with. 

Life should be a period of striving for individual fulfillment and .recogni
tion, not the goal of many of the various groups here on our campus, which 
is to be able to say, "Hey, hey, look at our nice little group. It is much, much 
cooler than your group. Don't you wish you could be as cool as we are?" 
Yes, it makes us want to run right out and sign up immediately, if not sooner. 

Then we have the so-called beat generation, with its following of 
pseudo-beats. The pseudos have to get their finger in the pudding too, even 
if they don't know what is happening. 

No need to become panicky, though. The world will survive, not suf
fering unduly. Maybe someday people will realize the true value of in
dividual individualists. One thing for sure, mass individualism is here to 
stay-for a little while, anyway. 

FRONTISPIECE 
Well on the way to completion at Bethlehem Shipbuilding 
Yards is the cruiser Long Beach, the first nuclear-powered 
U.S. Navy surface vessel. Westinghouse Electric Corporation 
designed and developed the nuclear reactors used in the ves
sel. The cruiser is about 721 feet long, has a beam of about 73 
feet and displaces about 14,000 tons. 

-Photo Courtesy Westinghouse 
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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 at 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 prograryi given right 
here at the IBM Laboratory." 

NOVEMBER, 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 Avent.1e, New York 22, N. Y. 
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Westinghouse mathematicians Burnham Moffat and Dr. Richard Durstine check on an electronic 

computer working out solutions to a heat transfer problem for the company's Atomic Power Division. 

The Mathematics Department helps you to use 
high-speed computers to solve your problem 

The Mathematics Department helps Westinghouse 
engineers take advantage of modern methods of mathe
matics and new developments in this field. If new tech
niques are needed to use a digital computer for solving 
an engineer's problem;;:..these men will develop them. 

This department, the second of its kind in American 
industry, is staffed by 15 Ph.D.'s, 3 M.S.'s, and 6 B.S. 
mathematicians. Among other accomplishments, it is 
credited with developing OPCON, an electronic brain 
for optimizing control of processing systems. OPCON 
won for Westinghouse the 1958 Industrial Science 
Achievement Award of the A.A.A.S. 

Supporting the work of about 150 other mathemati
cians with operating divisions, the Mathematics Dept. 
is actively studying industrial logistics (called OR or 
Operations Research by some), fatigue of metals (pio
neering work using statistical techniques), equipment 
and system design, and a variety of other challenging 
problems. 

The young engineer at Westinghouse isn't expected to 
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know all of the answers. Our work is often too advanced 
for that. Each man's work is backed up by specialists
like the men in this Mathematics Dept. Even tough 
problems are easier to solve with this kind of help. 

If you've ambition and real ability, you can have a 
rewarding career with Westinghouse. Our broad product 
line, decentralized operations, and diversified technical 
assistance provide hundreds of challenging opportuni
ties for talented engineers. 

Want more information? Write to Mr. L. H. Noggle, 
Westinghouse Educational Dept., Ardmore & Brinton 
Roads, Pittsburgh 21, Pa. 

YOU CAN BE SURE ... IF ITi; -
Westinghouse 

WATCH WESTINGHOUSE LUCILLE BALL-DESI ARNAZ SHOWS 

CBS-TV FRIDAYS 
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With Electroluminescence 

Lights On 

ANEW TYPE of lighting is 
now appearing on the mar

ket. Electrolurninescent phos
phors, which produce useful light 
when excited by an a-c field, are 
being used to make night lights 
that can be left on continuously, 
and to provide glare-free instru
ment lighting on some of the new 
cars. 

In the raw state these phosphors 
have the appearance and consis
tancy of cake flour, and they can 
be used to easily construct flat 
sheets which will emit light when 
plugged into 110 volt household 
circuits. However, this represents 
only a part of the phenomena as
sociated with these materials. If 
the phosphor layers are construc
ted to permit the passage of d-c 
currents, they will emit light 
when a d-c field is applied. Also, 
radiation in the near-ultraviolet 
and blue regions of the spectrum 
can cause photoluminescence in 
the same bands in which electro
luminescence occurs. The material 
also becomes highly photoconduc
tive under these circumstances. 

These effects have led to re
search into what happens when 
two of these three exciting agents 
(a-c fields, d-c fields, and radia
tion) are applied to the phosphors 
at a time. The Lamp Division of 
Westinghouse Electric has studied 
the three combinations: 
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1. radiation plus a-c field 
2. radiation plus d-c field 
3. combined a-c and d-c fields 

Each of these combinations 
leads to an enhancement, or lit
erally an "amplification" of the 
light emission. This interaction 
can be expressed by the ratio 

R LB 

where L 1 is the light emission 
from one exciting agent acting 
alone, L 2 is the emission due to 
the other agent acting alone, and 
Ln is the emission when both are 
applied simultaneously. If the ex
citing agents were completely in
dependent and there were no side 
effects, the ratio R would always 
be unity. However, proper com
binations of excitants in any of 
the three above pairs leads to 
values of R greater than unity 
and, in some cases, greater than 
100. In other words, the light out
put of the combination is far 
greater than the sum of the light 
outputs of the individual excitants 
operating individually. Of course 
this is still just a laboratory phe
nomenon, but there is consider
able promise for the future. Some 
of the more interesting effects, 
and some of the possible uses, are 
given below for each combination. 

Radiation Plus A-C Voltage 
The conventional a-c electro-

RICHARD SCOTT, E.E . '61 

luminescent lamp is constructed 
by mixing the phosphors with an 
equal weight of plastic binder, 
spraying this mixture on a sheet 
of conducting glass, and applying 
a back electrode of vaporized 
aluminum after the mixture has 
dried. When a lamp such as this 
is subjected to ultraviolet or deep 
blue light, it will glow due to 
photoluminescence in much the 
same manner as it would when 
an a-c voltage is applied. If both 
the voltage and the light are ap
plied and the magnitude of each 
is adjusted, the combined light 
is greater than the sum of the in
dividual lights, or the ratio R is 
greater than unity. This enhance
ment effect occurs over a wide 
range of frequencies, including 
60 cps, and a wide range of ultra
violet intensities. For each vol
tage there is an optimum frequen
cy and radiation intensity. One 
particular phosphor when excited 
with about 50 volts a-c at 10,000 
cps a n d one micro-watt per 
square centimeter of ordinary 
"black light", produces an R of 
about 1.3. This particular phos
phor emits blue with a-c excita
tion, and green with ultraviolet 
excitation. By using a spectro
meter the combined output can 
be sorted into its componets. 
When ultraviolet radiation that 

( Continued on page 22) 
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This huge research center at Whiting, Indiana, is only 
part of Standard Oil' s research facilities. A recently 
completed technical service and quality control lab-

oratory, not shown here, is the largest laboratory of 
its kind in the country. In addition, large research 
laboratories are operated by several affiliates. 

Where the fuels of the future are born! 
From time to time, we are asked if gasoline 
and oil today really are better than they were 
five or ten years ago. People can't see the 
difference, smell it, or feel it. 

The answer is an emphatic yes. And this 
aerial view of Standard Oil's research center 
at Whiting, Indiana, is graphic evidence of 
the extensive research work that goes on be
hind the scenes day in and day out. 

Thousands of research experts-chemists, 
engineers, and technicians-work together in 
Standard's modern laboratories, improving 
present fuels and lubricants and developing 
new ones for cars that will not be a reality 
until about 1965! Rocket fuels, too, are being 
developed. Standard's development of clean-

burning, highly-reliable solid fuels has been a 
realcontributiontoAmerica'smissileprogram. 

Since our first research laboratory opened 
69 years ago, research scientists of Standard 
Oil and its affiliated companies have been re
~ponsible for many major petroleum advances 
-from making a barrel of oil yield more gas
oline to discovering a way to revive almost-dry 
wells. Each process had the effect of adding 
billions of barrels to America's oil reserves. 

At Standard Oil, scientists have an oppor
tunity to work on a wide variety of challeng
ing projects. That is one reason why so many 
young men have chosen to build satisfying 
careers with Standard Oil. 

STANDARD OIL COMPANY e 
910 SOUTH MICHIGAN AVENUE, CHICAGO 80, ILLINOIS 

THE SIGN OF PROGRESS .•• 

THROUGH RESEARCH 
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Semiconductors Versatile 

Midgets Do Man's Work 

IN recent years semiconductors 
have been made to rectify, 

amplify, oscillate, switch, limit, 
count, and to do almost anything 
which vacuum tubes do. They 
have resulted in space saving as 
evidenced by the many transis
torized pocket radios on the mar
ket. In rectifiers, semiconductors 
have pushed allowable working 
temperatures up to 150 degrees C. 

A semiconductor is just what 
the name implies. It has some 
properties of conductors and other 
properties of insulators. One dis
tinguishing feature is its negative 
temperature coefficient of resistiv
ity. Another is the absence of free 
electrons common in conductors. 
In the semiconductor, the valence 
electrons are part of a stable bond 
between atoms. However, the 
semiconductor differs from the 
insulator, whose valence electrons 
also form a stable bond. The en
ergy r equired to break this bond 
in an insulator is quite large com
pared to the energy necessary in 
a semiconductor. The most com
monly known semiconductors are 
germanium and silicon. Of the 
two, germanium has been used 
extensively for transistors and 
low-voltage rectifiers. In th e 
power rectifier field some 100,000 
kilowatts of germanium in a-c to 
d-c power conversion have been 

Most applications of a-c to d-c 
power conversion indicate a de
cided advantage of silcon recti
fiers over other conversion means. 
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JIM WHARTON, E.E. '64 

- Photo Courtesy Westinghouse 

SILICON RECTIFIERS 

The permissible range of junction 
temperature operation is from 
-65 to 190 degrees C. Low for
ward drop and high reverse volt
age characteristics give practical 
equipment efficiencies up to 95 
or 96 percent. Higher allowable 
temperatures and low losses re
sult in a compact design with 
more power conversion per vol
ume of space than any other type 
of rectifier. Current densities are 
as high as 1200 amperes per 
square inch compared to about 1 
ampere per square inch for sel-

enium and 700 amperes per square 
inch for germanium. 

The manufacturing of semi
conductor devices at Westing
house is carried on in Youngwood, 
Pennsylvania. The plant contains 
165,000 square feet of manufac
turing and engineering area, and 
is located in the country where 
the cleaner air is a benefit in the 
manufacturing process. U 1 tr a 
cleanliness is required in all pro
cesses, which include the crystal 
growing, the fusion of the basic 

(Continued on page 26) 
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All-weather auditorium in Pittsburgh 
will be covered by a 415-foot 
diameter Nickel-containing stainless 

steel dome. Largest of its kind in 
the world, the dome will protect 
an audience of more than 13,000. 

For Pittsburgh's new auditorium ... 

A "push-button umbrella roof" of Nickel stainless steel 
... the roof design of tomorrow 

Here's the first of a revolutionary 
new type of roof design, destined to 
introduce a new concept in building. 

A simple concept, but a daring one. 
The domed roof of a building is 
divided into eight sections which 
nest together when opened. Push a 
button, and six of these sections 
glide quietly together around an out
side track. 

In Pittsburgh's new all-weather 
auditorium , the push-button 
umbrella roof can be closed at the 
first sign of bad weather without 
disturbing the show. In private 
homes, a roof design like this could 
bring the beauty of nature right into 
the home. 
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But what material is lasting 
enough for a dome like this? Archi
tects and designers of the audito
rium looked into all types of 
materials. They selected Nickel
containing stainless steel. They 
selected Nickel stainless because it 
has the best combination of proper
ties for this purpose. For example 
it is one of the most weather-resist
ing, corrosion-resisting metals. 

Naturally, this is just one example 
of how designers are taking advan
tage of the unique properties of 
Nickel-containing metals. In the 
future, however, you may be design
ing a machine-not a spectacular all-

weather push-button roof. You might 
need a metal that resists corrosion, 
or wear, or high temperatures. Or 
one that meets some destructive 
combination of conditions. Here, too, 
a Nickel-containing metal could be 
the answer. 

But, whatever your field of study, 
in the future you can count on Inco 
for all the help you need in metal 
selection. Right now, if you'd like to 
get better acquainted with Nickel 
Stainless Steel, why not write Inco 
for "Stainless Steel in Product 
Design." Write: Educational Serv
ices, The International Nickel Com
pany, Inc., New York 5, N. Y. 

<~~~> I n CO N i C k e I makes metals perform better, longer 
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• The small gas turbine is an important aircraft 

support item used primarily for starting jet engines 
and providing on-board auxiliary power. The high 

compressed air and shaft outputs for its small size 

and weight mark it as an important power source 
for common commercial use. AiResearch is the 
largest producer of lightweight gas turbines, ranging 
from 30 H.P. to the 850 H.P. unit pictured above. 

EXCITING FIELDS OF INTEREST 

FOR GRADUATE ENGINEERS 

Diversity and strength in a company offer the 
engineer a key opportunity, for with broad knowl
edge and background your chances for responsibil
ity and advancement are greater. 

The Garrett Corporation, with its AiResearch 
Divisions, is rich in experience and reputation. Its 
diversification, which you will experience through 
an orientation program lasting over a period of 
months, allows you the best chance of finding your 
most profitable area of interest. 

Other major fields of interest include: 

• Aircraft Flight and Electronic Systems- pioneer and 
major supplier of centralized flight data systems 

and other electronic controls and instruments. 

• Missile Systems-has delivered more accessory power 
uni ts for missiles than any other company. AiResearch 
is also working with hydraulic and hot gas control 
systems for missile accessory power. 

• Environmental Control Systems - pioneer, leading 

developer and supplier of aircraft and spacecraft air 
conditioning and pressurization systems. 

Should you be interested in a career with The 
Garrett Corporation, see the magazine "The Garrett 
Corporation and Career Opportunities" at your 
College placement office. For further information 
write to Mr. Gerald D. Bradley ... 

THE CORPORATION 

tliResearch Manufacturing . Divisions 
Los Angeles 45, California • Phoenix, Arizona 

Systems,PackagesandComponentsfor: AIRCRAFT, MISSILE. NUCLEAR AND INDUSTRIAL APPLICATIONS 
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_j(a,.en Sunchfrom 

It's too cold to think of water skiing right now but this pretty miss, with 

a name as Swedish as can be, would look as natural as can be skimming 
across the water, riding the wave of a hopped-up speedboat. Water skiing, 

in fact, is Karen Sundstrom's favorite sport. A senior in HomE! Economics, 

she hails from Webster Groves. She's got definite ideas on engineers, 
though. She thinks the man who carries his slide rule on his hip looks 
"stupid" and that beards are "for the birds"-except during Engine Week. 
Consider that as advice, men-Karen's sure worth listening to. Almost as 
much as she's worth looking at! (See more of Karen on page 33 .. ) 

THE MISSOURI SHAMROCK 



NOVEMBER, 1959 

!e"iV =~ 
:ft ✓ • Heat lost except at absolute zero? 
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Energy conversion is our bulthess " 

A measure of disorder? 

A statistical probability of state? 

The gradient of a scalar? 

Macrocosmic phenomenon or 
microcosmic, too? 

The fundamental concept of entropy 
is involved in many phases of our 
technology. Hence we have a funda
mental need to know everything we 
can about its significance. This 
knowledge is critical to our work of 
energy conversion. 

Thus we probe and inquire, search 
without wearying - call upon the 
talents of General Motors Corpora
tion, its Division&, and other indi
viduals and organizations - for a 
complete appreciation of all phases 
of scientific phenomena. By apply
ing this systems engineering con• 
cept to new research projects, we 
increase the effectiveness with 
which we accomplish our mission -
exploring the needs of advanced 
propulsion and weapons systems. 

Want to know about YOUR opportunities on 

the Allison Engineering Team? Write: Mr. R. C. 
Smith, College Relations, Personnel Dept. 

LISON 
Division of General Motors, 

Indianapolis, Indiana 
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Automatic systems developed by instrumentation 
engineers allow rapid simultaneous recording 

of data from many information points. 

Frequent informal discussions among analytical 
engineers assure continuous exchange of ideas 

on related research projects. 

Under the close supervision of an engineer, 
final adjustments are made on a rig for 

testing an advanced liquid metal system. 

and what they de 
The field has never been broader 
The challenge has never been greater 

Engineers at Pratt & Whitney Aircraft today are concerned 
with the development of all forms of flight propulsion 
systems-air breathing, rocket, nuclear and other advanced 
types for propulsion in space. Many of these systems are so 
entirely new in concept that their design and development, 
and allied research programs, require technical personnel 
not previously associated with the development of aircraft 
engines. Where the company was once primarily interested 
in graduates with degrees in mechanical and aeronautical 
engineering, it · now also requires men with degrees in 
electrical, chemical, and nuclear engineering, and in physics, 
chemistry, and metallurgy. 

Included in a wide range of engineering activities open to 
technically trained graduates at all levels are these four 
basic fields : 
ANALYTICAL ENGINEERING Men engaged in this 
activity are concerned with fundamental investigations in 
the fields of science or engineering related to the conception 
of new products. They carry out detailed analyses of ad
vanced flight and space systems and interpret results in 
terms of practical design applications. They provide basic 
information which is essential in determining the types of 
systems that have development potential. 

DESIGN ENGINEERING The prime requisite here is an 
active interest in the application of aerodynamics, thermo
dynamics, stress analysis, and principles of machine design 
to the creation of new flight propulsion systems. Men en
gaged in this activity at P&W A establish the specific per
formance and structural requirements of the new product 
and design it as a complete working mechanism. 

EXPERIMENT AL ENGINEERING Here men supervise 
and coordinate fabrication, assembly and laboratory testing 
of experimental apparatus, system components, and devel
opment engines. They devise test rigs and laboratory setups, 
specify instrumentation and direct execution of the actual 
test programs. Responsibility in this phase of the develop
ment program also includes analysis of test data, reporting 
of results and recommendations for future effort. 

MATERIALS ENGINEERING Men active in this field 
at P&W A investigate metals, alloys and other materials 
under various environmenta1 conditions to determine their 
usefulness as applied to advanced flight propulsion systems. 
They devise material testing methods and design special 
test equipment. They are also responsible for the determina
tion of new fabrication techniques and causes of failures or 
manufacturing difficulties. 

THE MISSOURI SHAMROCK 



tt Pratt & Whitney Aircraft ... 

Exhaustive testing of full-scale rocket engine thrust chambers is 
carried on at the Florida Research and Development Center. 

For further information regarding an engineer
ing 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 
Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS - East Hartford 
FLORIDA RESEARCH AND DEVELOPMENT CENTER - Palm Beach County, Florida 
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Use Professional 

Tools 

NOW 

Black Gold graphite, 

or LOCKTITE witb 

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, 
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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LIGHTS ON 
(Continued from page 13) 

produces one unit of green photo
luminescence is combined with an 
a-c voltage that produces two 
units of blue electroluminescence, 
the combined emission is made up 
of three units of blue electrolum
inescence and one unit of green 
photoluminescence. A more ef
ficient electroluminescent panel 
could be combined with the photo
luminescent fluorescent lamp to 
take advantage of this enhance
ment. This combination could be 
very practical and valuable. 

Radiation Plus D-C Voltage 
If the phosphor powder is mixed 

with a smaller amount of plastic 
binder so that the crystals are 
mostly in contact, the unit will 
respond to d-c voltages. When 
both d-c and radiation are applied, 
again there is enhancement. As 
was the case with a-c and radia
tion, when the output is sorted 
into its components, the electro
luminescence is found to be in
creased. However, in this case the 
increase is 12 to 15 times instead 
of just 50 to 60 percent as in the 
a-c case. Also there is actually 
light amplification. The power in 
visible light minus the output due 
to the d-c field acting alone is 
greater than the input ultraviolet 
radiation power. This, of course, 
would make an image amplifier 
that would produce strong output 
images from weak input images. 

Combined A-C and D-C Voltages 
By decreasing the amount of 

plastic binder even more, the cells 
can be made to respond to d-c 
in much the same manner as the 
conventional cells respond to a-c. 
If a d-c voltage is applied to a cell 
already excited with a-c, the 
brightness will increase as much 
as 250 times. When the d-c vol
age is held constant and the a-c 
voltage varied, the ratio R will 
rise to some maximum and then 
fall off and approach unity again. 
The same effect is noted when 
the a-c voltage is held constant 
and the d-c voltage varied. This 
peak R is about 125. In either 

case, at the peak, the emission due 
to d-c is approximately equal to 
the emission due to a-c. By apply
ing enough d-c voltage so that 
appreciable d-c electrolumines
cence occurs, the light output can 
be modulated by the application 
of a few millivolts of a-c. This 
could be used in conjunction with 
a phototube to make an audio or 
d-c amplifier. Since no electrical 
coupling is needed between input 
and output, the device would act 
as a decoupler. 

There are many possible appli
cations in addition to those men
tioned above. For example, the 
amplifier could be used as a re
lay. By adding more units to the 
input or output, a solid-state 
equivalent of a multi-pole or mul
ti-coil relay would result. Also, 
an on-off indicator could be built 
for use where only a small amount 
of a-c voltage or power is avail
able to trigger such an unit. With 
an ac-dc electroluminescent cell, 
the d-c would provide most of 
the power while the a-c voltage 
needed to trigger the unit would 
consume little additional power. 

Again, it should be noted that 
all the devices mentioned above 
are little more than laboratory 
curiosities. However, they show 
that these phosphor powders are 
more versatile than has been gen
erally realized in the past. It 
therefore seems probable that 
these devices, and many more 
that utilize these effects, will some 
day be practical. '-

NEW LANDING SYSTEM 
A new and revolutionary in

strument landing system for air
craft is under development by 
Boeing Airplane Co. It weighs less 
then ten pounds and costs only a 
fraction of the present systems in 
operation. 

According to a recent survey, 
only nine states -report a full-time 
state department of education 
science advisor or consultant. 
Practically all state education 
depts. report supervisors for 
school lunches, art, music and 
physical education. 
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: A Campus-to-Career Case History : 
I I I I 

Bill Burns (far right) reviews a plan for expanding Syracuse's toll-free calling area with some fellow supervisors. 

He wanted more than 
"just an engineering job" 

William G. Burns majored in Civil Engineering 
at Union College. But he had his own ideas about 
his engineering future. "I wanted a job with a 
'growth' company," he says, "where I could get 
diversified experience and have some adminis
trative responsibilities." 

Bill found his 'growth' company-and his man
agement opportunity. On graduating in June, 
1954, he started work with the New York Tele
phone Company. 

Six months of training and job assignments in 
Albany familiarized him with the Plant, Com
mercial, Accounting and Traffic functions of the 
telephone business. Then came 18 months as en
gineer in the Long Range Planning Group. 

In October, 1956, Bill was promoted to Super
vising Engineer. He was transferred to Syracuse 

in August, 1958, as Supervising Engineer-Fun
damental Plans, with a staff of four engineers 
and two clerks. In this job, he studies and fore
casts the future telephone needs of customers in a 
4800-square-mile area, planning from three to 20 
years ahead. He then co-ordinates the develop
ment of plans to meet future needs with the 
various engineering groups involved. Bill calls it 
"management engineering." 

Bill is married, has three youngsters and owns 
his own home. "A man has to build his own 
security," he says, "and finding the right place 
to do it can be mighty important. Choosing a 
Bell Telephone career was the best decision I ever 
made. I don't know where an ambitious young 
fellow can find more or better chances to move 
ahead in management." · 

Many young men, with degrees in the sciences, arts, engi
neering or business, are finding interesting and reward
ing careers with the Bell Telephone Companies. Look 
into career 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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A Trip To Israel 
MASON VAUGH,-B.S., A.E. '21 

H AVING spent some 36 years 
in agricultural engineering 

work in India, I was very glad 
when I was offered a chance to 
visit Israel in the summer of 1959, 
with short stopovers in Italy and 
Switzerland. The purpose of the 
visit to Isreal was to see what was 
being done to develop new or 
improved types of farm imple
ments for the Arab small farmers 
still living in Israel and to suggest 
any new or further development 
which my experience in India 
brought to mind. I had made a 
visit of about a week as a tourist 
in 1937 and this visit gave a 
chance to see what changes had 
occurred. 

My visit was concerned only 
with the Arab small farmers and 
did not concern the Kibbutzim 
(collective farms), the Moshavim 
(cooperative farm communities) 
or the Arab refugee problem, of 
which I saw nothing. 

Israel is a hill country for the 
most part, with some broad val
leys in the North and some fairly 
extensive rolling plains in the 
South Central part. The Arab 
farmers in Israel are for the most 
part hill farmers in the North and 
Central parts and desert graziers 
with limited cultivation in the 
desert South part of the Negev. 

The climate is varied ranging in 
temperature from mild temperate 
to semi-tropical. The North gets a 
rainfall of 35" to 40", almost 
wholly occuring in the winter 
four or five months. To the South, 
rainfall decreases to only a few 
inches in the Negev. This rainfall 
occurs as shortstorms for the most 
part and support only a very pre-

24 

MASON VAUGH 

Mason Vaugh was awarded the 
Missouri Honor Award for Dis
tinguished Service in Engineering 
on March 21, 1959 in recognition 
of his outstanding career as a 
pioneer agricultural engineer and 
educator in India. 

carious agriculture other than 
limited grazing. Israel has no large 
rivers for irrigation water sources 
and especially in the South, very 
little fresh ground water. 

The Government of Israel has 
an excellent "Ministry of Agri
culture" corresponding to our De
partment of Agriculture, with a 
"Division of Arab Farming". This 
Division arranged my tour and 
most of my contacts were with it 
and with the Agricultural Engi
neering Department of "Tech
nion", the Israel Institute of Tech
nology, which gives a degree 
course in agricultural engineer
ing. Visits to the fields with most 
of the specialists in the Division 
gave quite a comprehensive over
all view of the work. Though the 

visits had to be short, I was very 
fa v o r a b 1 y impressed with the 
training, ability and devotion to 
their jobs of the specialists. 

The Division is giving intensive 
attention to the major crops, such 
as olives, tobacco, vegetables and 
fruit as well as to the bread grain 
crops. Very intensive attention is 
being given to the utilization of 
all possible sources of irrigation 
water and the Division of Arab 
Farming is giving very special at
tention to improving the water 
supply of the Arab villages. The 
Division is trying to provide piped 
domestic water supply to all vill
ages and where possible to pro
vide at least some water for irri
gation. The D i v i s i o n officials 
investigate possible sources of 
water, arrange for reservoir sites, 
organize Cooperative Societies 
for managing the .water supply. 
Construction and initial operation 
is carried out by an All-Israel 
Water Development Corporation, 
a semi-government organization. 

The only distinctly agricultural 
engineering activity of the Divi
sion which was brought to my 
attention was work on soil and 
water conservation, mainly bench 
terracing, stone removal and run
off water control, in the North. 
Other agencies are doing an out
standing job of afforestation with 
tree planting along roads and on 
hills too barren of soil to be 
farmed. I was told that some 
5,000,000 trees were being planted 
annually with a survival of over 
90%. Unfortunately some areas 
will support only things giving 
cover, not economic timber. 

In the desert Negev, impound
( Continued on page 33) 
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RCA Electronics creates the "501" to streamline the paper work 

of business-it reads, writes, figures and remembers on tape 

Much of today's traffic jam in paper 
work is being eliminated by electronic 
data processing. But to build a system 
that would be practical and economical 
for even medium-sized organizations 
was a job for electronic specialists. 

To solve the problem, RCA drew on 
its broad experience in building com
puters for military applications and 
combed its many laboratories for the 
latest electronic advances that could 
help. The result was the RCA "501" 
high-speed electronic data processing 
system-the most compact, flexible, and 
economical ever built. It is a pioneer sys-

tern with all-transistor construction for 
business use. 

The "501" cuts out paper work bottle
necks for many government agencies 
and businesses, from stock brokerage 
firms to public utilities, banks, insurance 
companies, and steel mills. 

It "remembers" millions of letters, 
numbers, and symbols that are "read" 
onto its magnetic tapes by such things 
as punch cards and paper tapes. In a 
fraction of a second, it can do thousands 
of calculating, sorting, and comparing 
operations-and checks each step. 
Finally, it writes such things as bills, re-

G RADIO CORPORATION OF AMERICA 

ports, payrolls in plain English at 72,000 
characters per minute. 

This economical and practical answer 
to an acute business problem is another 
way RCA Electronics is helping to sim
plify the growing complexity of business. 
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SALES 
ENGINEERIN 
UNLIMITED 

ti'touNHA . 

DEANE KEUCH 
Purdue University ·53 

DEANE KEUCH, one of I 36 Dunham-Bush sales 
engineers, knows the advantages of being associated with a 
dynamic young company with extensive product lines. 

Following his engineering studies at Purdue, Deane joined 
Dunham-Bush as a trainee and soon became an application 
engineer. After a relatively short time he was assigned his own 
territory, working out of the Cleveland area sales office. 

In calling on consulting engineers, architects, plant engineers, 
wholesalers, contractors and building owners, Deane (like all 
Dunham-Bush sales engineers) finds it reassuring to be backed by 
his area office and the facilities of Dunham-Bush laboratories. 

Equally reassuring is the availability of complete lines. The range 
of Dunham-Bush refrigeration products runs from compressors 
to complete systems; the range of air conditioning products 
extends from motel room conditioners to a hospital's entire air 
conditioning plant. The heating line is equally complete: from a 
radiator valve to zone heating control for an entire apartment 
housing project. The Dunham-Bush product family even includes 
specialized heat transfer products applicable to missile use. 

If you'd like to know more about the company 
that offers "Sales Engineering Unlimited", send for a copy of 
"This is Dunham-Bush". 

AIR CONDITIONING, REFRIGERATION, 

HEATING PRODUCTS AND ACCESSORIES 

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

SALES OFFICES LOCATED IN PRINCIPAL CITIES ---------
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MIDGETS 
(Continued from page 15) 

cell, and the final assembly. 
The purity of the silicon itself 

may be illustrated if one imagines 
a freight train extending from At
lantic to Pacific coast, loaded with 
silicon. A layer of dust 0.01 inch 
thick on the last car would be the 
total allowable impurities in the 
train load. This impurity is as low 
as one part per 6 billion. 

One of the most colorful opera
tions in the manufacturing of semi
conductors is the crystal growing 
operation. Single crystals of ma
terials such as salt or sugar are 
common, but growing single crys
tals of germanium or silicon re
quires the greatest possible pre
cision in control of temperature 
and rate of growing. A seed crys
tal is lowered into molten ger
manium or silicon and gradually 
withdrawn. The temperature is 
maintained within plus or minus 
one degree at .about 900 degrees 
C for germanium and 1400 de
grees C for silicon. The seed is 
slowly rotated as it is withdrawn. 
Any small changes in withdrawal 
rate, turning rate, or temperature 
will produce undesirable qualities 
in the crystal. 

The crystal is sliced with a dia
mond wheel and following various 
lapping, etching, and cleaning 
processes it is combined with alloy 
material and fused into the basic 
cell. 

A variety of silicon rectifiers 
are presently being made to cover 
applications ranging from less 
than an ampere up to a maximum 
of 675 amperes from a single 3-
phase silicon bridge. 

The electrical characteristics of 
silicon rectifiers are quite dif
ferent from other types of metallic 
rectifiers and require special at
tention in their application. Since 
the reverse leakage is low the 
energy which can be absorbed in 
the reverse direction is low. 

The peak current is approxi
mately 3 times the average cur
rent per cell. Because the dynam

( Continued on page 28) 
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ELECTRIC SPACE VEHICLE 

Hypothetical Model 

1 Nuclear Reactor 

2 Propellant 

3 Turbo-Generator 

4 Radiator 

5 Crew Cabin for 8 

6 Landing Craft 

Length: 600 feet 

Gross Weight: 350,000 lbs_ 

Power: 12,600 KW 
Thrust: 58 lbs. 

• 

• 

• 

• • 
• • 

• 

MASTERY OVER SPACE s 

NASA's space efforts are directed toward two specific ob
jectives. First, to make it possible for man to achieve the 
same mastery over space he has already secured in every 
other region he has attempted to make his own . _ . on the 
surface of the earth, under it, or in the air above it. 
Second, to free man from one additional element of intel
lectual bondage-that is, to gain for all mankind additional 
knowledge about the cosmos. 
To accomplish these objectives NASA's broadly conceived 
programs encompass intensive work in the following areas: 

Scientific investigations in space by means of sounding 
rockets, scientific satellites, lunar probes, deep space 
probes. 

Research and development of spacecraft, missiles and 
aircraft_ 

Meteorological and communications satellite systems_ 
Space operations technology - Project Mercury and 

space rendezvous techniques. 
Space propulsion research, including solid propellant 

rockets, high energy propellant rockets, 1 ½-million-pound
thrust single-chamber rocket engine, nuclear and electric 
rocket engines. 

Orbiting space laboratories. 

Scientists 
and Engineers: 

Career opportunities for graduates at 
NASA are as unlimited as the scope of 
our organization. 

Please address your inquiry to the 
Personnel Director of any of the 
following NASA research centers: 

• Langley Research Center 
Hampton, Virginia 

• Ames Research Center 
Mountain View, California 

• Lewis Research Center 
Cleveland, Ohio 

• High-Speed Flight Station 
Edwards, California 

• Goddard Space Flight Center 
4555 Overlook Avenue, S.W. 
Washington 25, D. C. 

NASA National Aeronautics and Space Administration 
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Robert F. Lloyd, Florida Engineer says ... 

"Infiltration 91% below 
specified allowance" 

At Vero Beach, Florida, maximum allowable infiltration 
was 6,000 gal. per mi. per day. But tests proved infiltration 
averaged only 500 gallons ... 91 % below the allowance. 
That's because the new sewers are built with Dickey 
Coupling/Pipe. The Dickey compression-type Coupling 
locks sewage in .. . locks ground water out. By reducing 
infiltration to a minimum, pump stations handle only 
actual sewage flow. And, the Dickey plastisol Coupling is 
flexible, too . .. holds tight even under normal deflection. 

Send today lor lree lad-Ii/led Bulletin 718 

Providing improved sanitation for better living 

ICKEV ::~~t;l~zed 
clay pipe 

VIT. S. D:IOKEY OLAY MFO. 00. 

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

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

MIDGETS 
( Continued from page 26) 

ic resistance is small, slight varia
tions of the drop will present dif
ficulties in paralleling. For a given 
voltage across two cells in par
allel, there may be a difference in 
the current division. For this 
reason units must be specially 
matched or some means must be 
used to force the units to parallel. 
Similar trouble is encountered 
when units are connected in ser-

28 

ies. In most cases a resistor divi
der network is used to divide the 
reverse voltage. Because the re
verse leakage is low, this does 
not involve an appreciable in
crease in power losses. 

In all applications c u r r e n t 
surges must be considered. This is 
quite important in silicon recti
fiers because of the small thermal 
mass. The maximum allowable 
current for one cycle is only 4 
or 5 times the maximum continu-

ous current. This r e q u i r e s in 
many applications that the cell be 
applied at considerably less than 
the maximum allowable current. 
A larger ratio between the normal 
load rating and the maximum al
lowable fault current makes pro
tection simpler. One means of 
protection is the addition of re
actance to limit the fault currents 
to a safe valve until overload 
protection devices trip. Another 
means of protection is fast-acting 
current-limiting fuses. 

There are innumerable appli
cations for silicon rectifiers. They 
include aircraft applications, cath
odic protection, plating, electro
chemical supplies, circuit breaker 
closing, automotive applications, 
magnetic amplifier controlled d-c 
supplies, battery charger supplies, 
and general duty d-c supplies. 

It is presently felt that there 
is no upper limit to either voltage 
or current in applying silicon rec
tifiers. As many as 20 cells are 
operated directly in parallel in 
one electrochemical 3000 kw rec
tifier. Two hundred cells have 
been connected in series for elec
trical precipitation supplies. 

Research is continuing in all 
phases of the silicon semi-conduc
tor field, and recently higher 
power devices: silicon transistors 
as well as rectifiers have been de
veloped. 

BIGGEST GRAPHITE CYLINDER 
The biggest graphite cylinder 

ever made is a 7-ton giant meas
uring 61 inches in diameter and 
72 inches in length. One of five 
such giants produced by National 
Carbon Company, Division of 
Union Carbide Corporation, the 
cylinder will be cored to make 
sections for a large graphite tower 
in which elemental phosphorous 
will be burned for the production 
of phosphoric acid by a leading 
chemical firm. 

High - temperature p r o c es s 
equipment of essentially mono
lithic construction is made pos
sible by the production of fine
grained graphite in this unpre
cedented large size. 
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... a hand in things to come 

Probing the atom ... for you 
The boundless energy of the uranium atom means a brighter future 

Every day brings the benefits of atomic energy closer to our 
daily living. It presents a whole new field of exploration for scientists all 
over the world. 

A longer, healthier life is hopefully ahead as radiation is help
ing doctors learn more about the basic processes of life by revealing how 
certain elements are put to work by the body. The controlled rays of the 
atom ate also being used to pin-point malignant tissues for subsequent treat
ment. And radiation studies of how plants absorb nutrition from sun and 
soil are showing the way to improved food supplies. 

These are but a few of the vital jobs being done by radioisotopes 
-radioactive materials created in atomic reactors at Oak Ridge, Tennessee 
.. . the great atomic energy center operated by Union Carbide for the U. S. 
Atomic Energy Commission. The people of Union Carbide will continue 
their pioneering research in atomic energy - and in the vital fields of alloys, 
carbons, chemicals, gases and plastics-to bring you a brighter future. NOVEMBER, 1959 

Learn about the opportunities at Union Carbide in carbons, chemicals, gases, metals, plastics and nuclear energy . Literature is available at your placement office or write to V . 0. Davis, Union Carbide Corporation , 30 East 42nd Street, New York 17,N. Y. 

••. a hand 
in things to come 
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THE mad rush is on. Every
body is trying to sell his 

soul to the highest bidder. Or 
looking at it in another light, 
everyone is avoiding the lowest 
bidder. And the mad hassle for 
job-seekers is on. I have avoided 
interviewing because I don't want 
to give the rest of you spastics a 
hard time finding a job. With me 
around, the job standard would 
be raised so high that the rest of 
you wouldn't have a chance. I'm 
sure that with my superb wit and 
charming personality all the com
panies would fight over me and 
not even give the rest of you a 
run for your money. That just 
goes to show you how nice a 
guy I am. 

By the way, did anyone read 
the SHAMROCK last month? Fifty 
to one says that the only things 
seen were the pinup and the 
jokes. I hear from my incompetent 
predecessor, Flunkin' Frank, that 
he didn't get any response to his 
appeals last month. This drove 
him to drink (farther) and he 
wound up a complete w r e c k, 
totally crushed. What a loss to 
humanity! 

That reminds me, I haven't in
troduced myself yet. I'm sure that 
you all know me very well. I am 
especially (in)famous to all the 
laboratory instructors, and am 
looked upon with great envy by 
all the students in my lab sections. 
If by now you haven't guessed my 
name, I'll introduce myself as 
Mucho Drylabbing, often referred 
to as "Cheat" or "That - -," 
author of the best-seller, "Filing 
Made Easy," or "How to Take the 
Edge Off Studies." I'm looking 
forward to many more pleasant 
chats in class and on this page 
with all my avid followers. 

I hear that everybody hates lab. 
I never could understand why. 
With access to vast bodies of en
gineering knowledge, you can cut 
your write-up time to six hours 
or less. Since the lab instructors 
assume you have access to this 
knowledge, things work out very 
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cool. Personally, I never did sweat 
labs because they come naturally 
to me. 

Strange happenings. One very 
good friend of mine has flat aced 
every quiz in one subject he is 
taking, BUT, he has a deficiency 
in the course. Why? He hasn't 
taken the time to copy or work 
the daily problem assignments. 
Now that right there just shows 
that he is stupid and deserves to 
flunk the course. Any darn fool 
can ace a quiz, but it takes real 
intelligence to hand in daily 
problems. 

I think the various organiza
tions around the nation should 
consult the University pertaining 
to the problem of unemployment. 
Seemingly, the University has the 
problem licked. I took a daily sur
vey of one of the current projects 
being conducted by one of the 
local work details. I think they 
really have the system. Their 
problem, I think, was a steam 
pipe. Anyway, it took about six or 
seven men, two or three trucks, 
the same number of wheelbar
rows, an arc welder, and various 
pieces of pipe, lumber, etc, ap
proximately two weeks to dig a 
thirty-foot trench and a hole, then 
refilling same with assorted odds 
and ends, including dirt and con
crete. I'm still wondering if their 
mission is accomplished. One re
sult I have noticed is a small, 
steaming, bubbling pool of mud. 
It must be that we're starting on 
our own small Yellowstone Park. 

Old Faithful's next! Oh, yes, there 
were two shovels. They almost 
got worn out. The handles were 
just about shot. 

The Editor went to see the Rus
sians the other day. Believe it or 
not, but they are actually people. 
He said that he talked to one of 
them that could speak the com
mon language around here. He 
found the visitor quite intelligent 
and entertaining. And a Commu
nist. The greatest difference be
tween Soviet and American stu
dents is that the Soviets devote 
more of their time and attention 
toward their studies than the 
Americans do. This was the im
pression of the visitors. I know 
that it couldn't possibly be true! 
We all study like fiends, outdone 
by nobody. 

Getting back to the Commu
nists. A popular misconception is 
that everyone in Russia is a Com
munist. Ye Ed comes back and 
says that this is not so, that only 
four per cent of the total popula
tion actually belongs to the Com
munist Party. It's amazing what 
propaganda will do. 

Wham! The roof fell in. Here I 
thought that the semester was 
going along just fine, when all of 
a sudden, the mad rush is on. 
Well, that's where I came in, so 
with everyone permitting, I'll see 
you clods again next month. Oh, 
yes, the word for the month is 
grovel. So get in there and grovel 
with the best of them. 

M.D. 
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COlllNS ElECJRONICS- diversification 
These specialized electronics systems 

are an important part of Collins' con
tribution to advancements in military 
and commercial communication. 

Collins was selected over several com
panies because it could do the job -
economically, with excellent equipment, 
and provide capable engineering assist
ance for all phases. 

Collins needs engineers and physicists 
to keep pace with the growing demand 
for its products. Positions are challeng
ing. Assignments are varied. Projects 
currently underway in the Cedar Rap
ids Division include research and de
velopment in Airborne communication, 
navigation and identification systems, 
Missile and satellite tracking and com-

munication, Antenna design, Amateur 
radio and Broadcast. 

Collins manufacturing and R & D in
stallations are also located in Burbank 
and Dallas. Modern laboratories and re
search facilities at all locations ensure 
the finest working conditions. 

Your placement office will tell you 
when a Collins representative will be 
on campus. 

For all the interesting facts and fig
ures of recent Collins developments 
send for your free copies of Signal, pub
lished quarterly by the Collins Radio 
Company. Fill out and mail the at
tached coupon today. You'll receive 
every issue published during this school 
year without obligation. 

COLLINS RADIO COMPANY • CEDAR RAPIDS, IOWA • DALLAS, TEXAS • BURBANK, CALIFORNIA 

NOVEMBER, 1959 

• • ••••••••• • • ■ • 

i FREE i 
• C • I ■ 
• ■ 
■ ■ 
■ ■ 
■ Professional Placement, , ■ 

■ Collins Radio Company, ■ 
• Cedar Rapids, Iowa ■ 
■ ■ 
■ Please send me each Collins Signal published ■ 
■ during this school year. ■ 

■ ■ 
: Name : 

■ ■ 
■ Address ■ 

■ ■ 
: City State : 

• ■ 
• College or University ■ 
• ■ 

: Major degree Minor : 

■ ■ 
■ Graduation date ■ 
■ ■ •••••••••••••••••••••• 
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'New Kind of Missile with 
HIGGIDSIDK 

... carry it with you wherever you go! 

Good news for draftsmen! New HIGGINS 
AMERICAN INDIA INK Cartridge always feeds 
the right amount of ink into pens and drawing 
instruments. No mess, no waste! 

Compact, rigid, plas~ic cartridge fits easily in 
pocket, purse or drafting sets. 

Stands on table, shelf, desk - won't roll off 
inclined drafting boards! Most convenient way 
to fill pens - and so economical! 

FILLS 
PENS 

FASTER, 
EASILY, 
NEATLY! 

Ask your art or drafting 
supply dealer for this new item. 

HIGGIDS 
INR C:O., INC:. 

Brooklyn 15, New York 

The basic art medium 

ISRAEL 
(Continued from page 24) 

ing of storm water, spreading of 
s torm water runoff, and subsur
face storage of rainfall are being 
developed. Attempts are made to 
get some sort of vegetative cover 
where growing of crops is not 
possible, with an effort to get 
plants which will give grazing or 
browse f o r sheep and camels 
where possible. This work on a 
particularly difficult area seemed 
to me to be outstanding. 

As stated, intensive attention is 
being given to developing irriga
tion and to distribute it as widely 
as possible. Almost all irrigation 
w a t e r was being applied by 
sprinkler irrigation. The reasons 
given for the use of sprinklers 
were labor saving and the facil
ity with which unlevel land could 
be irrigated. The wisdom of this 
choice seems questionable. Some 
of the land could be levelled with
out much difficulty or expense; 
some of it could be irrigated by 
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since 1880 

surface methods of application 
which do not require level land; 
the amount of labor saved seemed 
to me to be offset by the loss of 
water particularly by evaporation. 
With a long dry season, low hu
midity and a severe shortage of 
water, the loss of as high as 60 % 
of the water applied, which was 
reported, seemed to justify use 
of some additional labor, which 
seemed not in particularly short 
supply. 

The position with regard to im
proved implements seemed con
fused. The Arab Farming Division 
seemed to have no particular pro
gram either of development or of 
rapid introduction of improved 
implements. Some encouragement 
is being given to the introduction 
of tractors and mechanized equip
ment. A need for . better equip
ment and methods for harvest
ing of olives, for interculturing 
tobacco and for the transport of 
fruits grown on hillsides were 
mentioned to me. The Agricul
tural Engineering Department of 

Technion is doing some research 
on improved implements. 

Technion has a full degree 
course in agricultural engineer
ing with specialization in farm 
machinery and power and in soil 
and water conservation and also 
provision for graduate work. At 
present, farm buildings and vill
age planning are combined with 
soil and water conservation but 
there are plans to make these a 
separate line of specilization. The 
College of Agriculture of the He
brew University at Rehovoth co
operates in instruction of engi
neers. Some research is also car
ried on by the department, some 
15 projects having been set up 
between 1-4-52 and 31-3-57. About 
half of these concerned imple
ments. 

A particularly urgent need is 
f o r harvesting a n d threshing 
equipment. On Arab hill farms, 
harvesting is mostly done by hand 
sickles. Threshing is done by 
r o u g h bottomed "toboggans" 

(Continued on ' page 34) 
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Screw Sizes 

Standardized 

GEORGE WARD, E.E. '61 

Tiny screws have been provid
ing king-sized headaches for 
space engineers and scientists. 
Thinner than a fine needle, they 
are vital components of the deli
cate instruments and controls in 
missiles and rockets. 

Until recently, there were no 
standard screw sizes at those Lil
liputian dimensions, and engineers 
had to design their own screws 
for every new instrument. 

Now, a solution has been reach
ed. A publication called "Ameri
can Standard Unified Miniijture 
Screw Threads, Bl.10-1958," has 
been approved by the American 
Standards Association and pub
lished by The American Society of 
Mechanical Engineers. Screws 
covered by this standard are so 
tiny that 75,000 of the smallest of 
them would fit in a thimble. The 
threads on these are invisible to 
the naked eye. 

The new standard was drawn 
up by subcommittee No. 4 on in
strument screw threads of ASA's 
sectional committee on screw 
threads, Bl, sponsored by The 
American Society of Mechanical 
Engineers and the Society of Au
tomotive Engineers. 

The screw series covers a dia
meter range from 0.30 to 1.40 mil
limeters, or 0.0118 to 0.0551 inch. 
It supplements the Unified and 
American Series, which begins at 
0.060 inch, number O of the ma
chine screw series. 
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There are 14 sizes distributed 
systematically through this range, 
providing a uniformly proportion
ed selection. A 60 degree thread 
angle, and a coefficient of 0.52 for 
thread height, were adopted over 
the entire range. This coefficient 
differs from that of the ISO 
Recommendation, which is estab
lished at 0.54127, but the differ
ence is expected to have no prac
tical effect on interchangeability 
of screws made to either standard. 
The 0.52 figure is based on prac
tical manufacturing considerations 
and on a plan evolved to simplify 
calculations and achieve more pre
cised agreement between metric 
and inch dimensional tables. 

The new standard also estab
lishes tolerances; ISO Recom
mendation 68 does not. 

Work on miniature screw 
thread standards dates back to the 
early 20's, when the Swiss estab
lished standard NHS 56100. Little 
was done in this country until 
World War II, when the war 
effort pointed up the need for 
both a national and an interna
tional standard. A committee was 
set up to study the problem; at 
the end of the war it continued 
its work and became subcommit
tee 4. 

American Standard Unified 
Miniature Screw Threads, Bl.10-
1958, is available at $1.50 a copy 
from the American Standards 
Association, 70 East 45th Street, 
New York 17, New York, or from 
The American Society of Me
chanical Engineers, 29 West 39th 
Street, New-York 18, New York. 

ISRAEL 
(Continued from page 33) 

drawn by horses, mules or cattle. 
Winnowing is done by tossing the 
crop into the air to let the wind 
blow the chaff aside. Where ma
chines can work, the harvest and 
threshing is done with combines, 
the straw is windrowed by side 
delivery rakes, picked up and 
baled by pickup balers, hauled to 
the village and the straw is then 
processed by the animal drawn 
equipment. 

The stopover in Italy and Swit
zerland was to investigate har
vesting m e t h o d s, particularly 
small power driven self-propelled 
binders. These seem quite suit
able for the harvest but a thresher 
to thrash and to process the straw 
is still needed. Where a combine 
can be used, one of the small 
self-propelled types fitted with a 
baler attachment would reduce 
the number of operations and the 
investment involved in the pres
ent procedure. 

The general impression one gets 
of Israel is of intensive activity 
and a progressive attitude. Israel 
seems to be one vast construction 
project. Residences, mostly apart
ments, are being constructed in 
large numbers. Numerous fac
tories seem to be under construc
tion or just getting into produc
tion. The predominating impres
sion is that almost everything is 
new or only a few years old. Resi
dences seem to be located mostly 
on hillsides and other uncultur
a ble land. Factories are often on 
levelled off sand dunes or hill 
land. Very little construction 
seems to occupy land suitable for 
cultivation. 

Israel has many and very dif
ficult problems, both technical 
and political. Some of the prob
lems are in process of solution, 
some not yet tackled, some 
tackled by what seems to a cas
usal visitor to be the wrong meth
od. However, the same casual 
visitor gets an impression of flex
ibility, courage and intelligence 
in tackling problems and of faith 
in and hope for the future . 
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ENGINEERS • PHYSICISTS 

Sylvania Encourages Scientific Heretics 
Who Can Utilize Unique and Unorthodox Thinking. in 

Making State-of-the-Art Advances in Electronics, Electronic 
Countermeasures, Metallurgy, Semiconductors, Radar, 
Communications & Navigation Systems, Airborne Defense, 
Missiles, Computers, Lighting, Radio, Television, Plastics, 
Photography, Chemicals, Wire, Phosphors. 

To the young engineer and scientist 
who questions present hypotheses and 
who can combine unorthodox percep• 
tion with imagination, Sylvania ex• 
t~Iids a climate of achievement. From 
these men, Sylvania foresees a number 
of tomorrow's breakthroughs. If your 
ambition is to attain your fullest pro• 
f.essional potential, these facts about 
Sylvania - one of the world's fastest 
growing industrial organizations -
merit your close attention. 

Started as a basement industry 
manufacturing incandescent lamps 
only 59 years ago, Sylvania today has 
23 laboratories and 46 plants located 
in 14. states across the nation. These 
69 modern facilities afford employ• 
ment to over 30,000 people. In the 
last 25 years sales have climbed from 
$6,000,000 to over ½ of a billion dol
lars. Strong as this industrial base is 
for the engineer and scientist, it was 
substantially reinforced in February 
1959 when Sylvania merged with 
General Telephone Corporation. The 
merger of these two growth com• 
panies will: 

• Increase ability to finance future 
growth and development 
• Add further diversification to al• 
ready broad commercial and.defense 
product lines 
• Measurably increase research and 
development facilities 
• Give Sylvania the benefit of 
General Telephone's wide experi
enc.e and background in foreign 
manufacturing and sales. 

Sylvania Prizes Individuality 

Sylvania's success· and reputation 
have long been based on the belief 
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that the success of the organization 
depends upon the personal success of 
the individual. The engineer/scientist
oriented man11gement has given much 
thought and study to provide an en• 
vironment that kindles self-expression 
and creativity. Here you are assigned 
to a position where you can direct 
your training toward its greatest po• 
tential. Promotion from within the 
company gives impetus to your pro• 
fessional progress; assignments are 
frequently reviewed. 

There is no predetermined pattern 
of orientation, for the speed with 
which this is accomplished is up to 
the graduate; you are given a number 
of assignments with increasing 
responsibilities. Working directly 
with a project leader or senior 
engineer, you quickly confirm your 
special abilities and aptitudes. 

Large-Organization Strength 
With Small-Company 
Flexibility 

Each laboratory or plant is similar 
to an independent business at Syl., 
vania. Important decisions are made 
on the operating level by technical 
managers familiar with the problem 
at hand, who appreci~te and acc~r
ately evaluate individual contributions. 

Whether your interests center on 
engineer management or scientific 
specialization, you will enjoy parallel 
paths for developme~t at Sylvania -
double opportunity to move forward 
with equal reward and status. Syl
vania encourages the publication of 
research articles, active participation 
in professional groups, attendance at 

meetings of engineering and profes• 
sional societies. It has long been 
Sylvania's philosophy that these "ex
tracurricular" activities are of im
measurable importance to both the 
company and the individual, for com
munication increases comprehension 
and scientific curiosity-which are the 
forces that spark experimentation and 
discovery. 

Continual Advances 
In State-Of-The-Art 

The success of Sylvania in the ad
vanced areas of electronics has been 
maintain~d over the years by scien
tific and engineering excellence. Syl
vania's encouragement of uninhibited 
technological thinking has led to a 
number of important breakthroughs 
across many technologies, such as: 
Data Processing Systems; Com
puters; Semiconductors; Electronic 
Flash Approach System; s ·pace Tech
nology; Ceramic Stacked Tube; 
Electroluminescence; Bonded Shield 
Television Picture Tubes; Sarong 
Cathode Coating; First 110° Televi
sion Set. 

Generous Benefits 

Sylvania's belief in the well-being of 
the individual has been amply dem
onstrated by liberal employee policies. 
Ranging from a savings and retire
ment plan to financial reimbursement 
for graduate study, these policies have 
helped set a standard for the elec~ 
tronics industry. 

To explore fully the career advantages 
you can find with Sylvania, see your 
College Placement Officer; or write 
us for a copy of "Today and Tomor• 
row with Sylvania." 

~SYLVANIA~ 
GENERAL TELEPHONE & ELECTRONICS 

730 Third Avenue, New York 17, New York 



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 months 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 chemist,s, for our Hall and 
Calgon Divisions, receive six months training, including: 
classroom work; 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. 

--------------------------7 
I I 
I HAGAN CHEMICALS & CONTROLS, INC. I 
I Hagan Building, Pittsburgh 30, Pennsylvania I 
I Divisions: Calgon Company, Hall Laboratories I 
I I 
I Name______ ______ _______ I 
I I 
I Addres,,______ _ _ ____ ________ I 
I City_ _ ___ _ _ _ :: : ate, _ _ _ _ ____ _ l 
L _________________________ J 
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DUAL REACTOR 
ATOMIC POWER PLANT 

Steam, signifying a land-based 
atomic-powered surface vessel 
"underway," is shown (see photo) 
pouring forth from a cooling tower 
at the sight of the prototype plant 
for the Navy's first nuclear
powered surface ship. Inside the 
building in the foreground, the 
engine room of a large ship's hull 
has been duplicated in actual size 
and simulated "at sea" operations 
are being conducted with two 
pressurized water reactors which 
comprise the power plant facility 
designated the AlW project. The 
nuclear propulsion plant was de
signed and developed by Westing
house Electric Corporation at the 
U.S. Atomic Energy Commission's 
Bettis laboratory, Pittsburgh, Pa., 
under the direction of and in tech
nical cooperation with the Naval 
Reactors Branch of the AEC. 
Westinghouse operates the Bettis 
laboratory for the AEC. 

EDISON RADIO 
AMATEUR AWARD 

The annual search has begun 
for the amateur radio operator 
who performs the most outstand
ing public service during the year. 
Nominations are now open for 
General Electric's 1959 Edison 
Radio Amateur Award-and this 
year candidates will be sought in 
the new states of Alaska and 
Hawaii as well as in the contin
ental states. 
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BOEING'S "MELTING POT" 
What might be called a small 

"melting pot" is being etablished 
at Boeing Airplane Company for 
the purpose of providing top en
gineering talent in the company's 
research and development pro
grams. 

Under a new Boeing recruiting 
plan, alien engineers with ad
vanced degrees are working on 
non-classified projects which some 
day could conceivably lead to 
technological break-throughs. 

The engineers, numbering four 
at the present, have all studied at 
various universities in the U. S. 
They are from Kashmir, India, 
East Pakistan and Canada. 

JIM WHARTON, E.E. '64 

-Photo Courtesy of Westinghouse 

NEW AERIAL CAMERA 
A camera that fits into the thin, 

leading edge of a Convair F-106 
wing to take 20 pictures every 
second during a target strike was 
described at the annual conven
tion of the Society of Photographic 
Scientists and Engineers in Chi
cago. 

The design of the camera in
cludes an optical system auto
matically directed toward the line 
of flight, resistance to G-loads, 
temperature extremes, and vibra
tion; and right and left hand ver
sions of the camera, so pictures 
taken from each wing combine to 
give a full, wide-angle view. 
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A DOOR IS OPEN AT ALLIED CHEMICAL TO 

Opportunities for professional recognition 
If you feel, as we do, that the publication of technical 
papers adds to the professional stature of the individual 
employee and his worth to his company, you will see why 
Allied encourages its people to put their findings in print. 
Some recent contributions from our technical staff are 
shown below. 

It's interesting to speculate on what you might publish 
as a chemist at one of our 12 research laboratories and 
development centers. The possibilities are virtually limit-

less, because Allied makes over 3,000 products-chemi
cals, plastics, fibers-products that offer careers with a 
future for chemists, chemistry majors and engineers. 

Why not write today for a newly revised copy of "Your 
Future in Allied Chemical." Or ask our interviewer 
about Allied when he next visits your campus. Your 
placement office can tell you when he'll be there. 

Allied Chemical, Department 119-Rl 
61 Broadway, New York 6, New York 

SOME RECENT TECHNICAL PAPERS AND TALKS BY ALLIED CHEMICAL PEOPLE 

"What is a Foam?" 
Donald S. Otto, National Aniline Division 

American Management Association Seminar on Polymeric 
Packaging Materials 

"Electrically Insulating, Flexible Inorganic Coatings on 
Metal Produced by Gaseous Fluorine Reactions" 

Dr. Robert W. Mason, General Chemical Research 
Laboratory 

American Ceramic Society Meeting, Electronic Division 

"Gas Chromatographic Separations of Closing Boiling 
Isomers" 

Dr. A. R. Paterson, Central Research Laboratory 
Second International Symposium on Gas Chromatography 

at Michigan State University 

"Correlation of Structure and Coating Properties of 
Polyurethane Copolymers" 

Dr. Maurice E. Bailey, G. C. Toone, G. S. Wooster, 
National Aniline Division; E.G. Bobalek, Case In
stitute of Technology and Consultant on Organic 
Coatings 

Gordon Research Conference on Organic Coatings 

"Corrosion of Metals by Chromic Acid Solutions" 
Ted M. Swain, Solvay Process Division 

Annual Conference of the National Association of 
Corrosion Engineers 

"Use of Polyethylene Emulsions in Textile Applications" 
Robert Rosenbaum, Semet-Solvay Division 
D. D. Gagliardi, Gagliardi Research Corporation 

American Association of Textile Colorists & Chemists 

"Isocyanate Resins" 
Leslie M. Faichney, National Aniline Division 

Modern Plastics Encyclopedia 

"Concentration of Sulphide Ore by Air Float Tables
Gossan Mines" 

R. H. Dickinson, Wilbert J. Trepp, J. 0. Nichols, 
General Chemical Division 

Engineering and Mining Journal 

"Urethane Foams" 
Dr. Maurice E. Bailey, National Aniline Division 

For publication in a book on modern plastics by 
Herbert R. Simonds 

"The Booming Polyesters" 
James E. Sayre and Paul A. Elias, Plastics and Coal 
Chemicals Division 

Chemical & Engineering News 

"7', 2', 4' -Trimethoxyflavone" 
Dr. Sydney M. Spatz and Dr. Marvin Koral, Na
tional Aniline Division 

Journal of Organic Chemistry 

"Physical Properties of Perfluoropropane" 
James A. Brown, General Chemical Research Lab
oratory 

Journal of Physical Chemistry 

"Sulfur Hexafluoride" 
Dr. Whitney H. Mears, General Chemical Research 
Laboratory 

BASIC TO 

AMERICA'S 

PROGRESS 

Encyclopedia of Chemical Technology 

N!ied 

DIVISIONS, BARRETT, GENERAL CHEMICAL• NATIONAL ANILINE• NITROGEN • 

PLASTICS AND COAL CHEMICALS• SEM ET-SOLVAY• SOLVAY PROCESS• INTERNATIONAL 

· Gemical 
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At last, after months of inten
sive searching, we have stumbled 
upon the vast underlying differ
ence between those two bitterly 
opposed factions of m o d e r n 
science, physics and engineering, 
and we hereby present to you the 
fruits of our untiring efforts in 
hopes of broadening your outlook 
on this phenomenal situation. 

The physicist claims that the 
inch, by definition, is that given 
length of thoriated tungsten wire 
.0563 mm. in diameter which when 
heated in argon,,to a temperature 
of 1535.35 C in an evacuated at
mosphere of 5.54 cm. of spectro
scopically pure mercury by a cur
rent of 1r amperes will emit ex
actly 8.965 x 1010 electrons per 
second, the measurements being 
taken under standard conditions. 
A renowned professor has deter
mined this length accurately to 
seventeen decimal places. 

The plodding engineer, on the 
other hand, defines his inch as 
the distance between the first and 
second joints of his left forefinger. 

• Then there was the cow that 
swallowed the bottle of ink and 
mooed indigo. 

• Last night I held a little hand, 
So dainty and so sweet. 
I thought my heart would surely 

break, 
So wildly did it beat. 
No other hand in all this world, 
Can greater solace bring, 
Than that sweet hand I held last 

night. 
Four aces and a king. 

NOVEMBER, 1959 

ODE TO A LAB REPORT 
When I grow old and even older, 
I'll never forget that m a n i 1 a 

folder, 
Bane of existence, object of hate 
And never less than three weeks 

late. 
Title, object, method, theory, 
The clock strikes one, my eyes 

are bleary 
If I could have my preference 
I'd never write a reference, 
Never compute efficiency 
For readings numbering eighty-

three, 
But many like that I have done, 
At least infinity plus one, 
Many to tell the dullest dullard 
That graphs are labeled and 

curves are colored. 
Engineers Arise-storm the fort; 
And a b o 1 i s h forever the lab 
report. 

• What They Mean When They Say: 
See me after class - (it has 

slipped my mind). 
Pop Quiz- (I forgot my lecture 

notes). 
I will derive - (formula has 

slipped my mind). 

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

Open book quiz - (Oil your 
silde rules and wind your watch). 

Honor system - ( a 1 t e r n a t e 
seats). 

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

Briefly explain-(not less than 
1000 words). 

MIKE HELTON, C.E. '61 

The Engineer's Psalm 
Professor Smith is my instruc

tor; I shall not pass. 
He maketh me to exhibit mine 

ignorance before the whole class. 
He telleth me more than I can 

write, 

He lowereth my grade. 

Yea, though I walk through the 
corridors of knowledge, I do not 
learn. 

He tries to teach me; 

He writeth the equations be
fore me in hopes that I will under
stand them. 

He bombardeth my head with 
integrations, My sliderule freezeth 
up. 

Surely enthalpies and entropies 
shall follow me all the days of my 
life. 

And I shall dwell in the Col
lege of Engineering forever. 

-Unanimous 

• 
The little child was sitting de-

murely on the couch, watching 
her mother smoking a cigarette. 
Her little nose was wrinkled and 
in her pale blue eyes was an 
expression o f disillusionment. 
Finally, unable to stand it any 
longer, she burst in her quaver
ing falsetto: 

"Mother, when the heck are you 
going to learn to inhale?" 

• 
ROTC Sergeant: "Does your 

uniform fit satisfactorily?" 
Frosh: "Well, the jacket is okay, 

Sir, but the pants are a bit snug 
under the armpits." 
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From research to finished product-

Photography works with the engineer 

Sparks fly 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. 

Today 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. 



Q. Mr. Savage, should young engineers 
join professional engineering socie
ties? 

A. By all means. Once engineers 
have graduated from college 
they are immediately "on the 
outside looking in," so to speak, 
of a new social circle to which 
they must earn their right to be
long. Joining a professional or 
technical society represents a 
good entree. 

Q. How do these societies help young 
engineers? 

A. The members of these societies 
-mature, knowledgeable men
have an obligation to instruct 
those who follow after them. 
Engineers and scientists-as pro
fessional people-are custodians 
of a specialized body or fund of 
knowledge to which they have 
three definite responsibilities. 
The first is to generate new 
knowledge and add to this total 
fund. The second is to utilize 
this fund of knowledge in service 
to society. The third is to teach 
this knowledge to others, includ
ing young engineers. 

Q. Specifically, what benefits accrue 
from belonging to these groups? 

A. There are many. For the young 
engineer, affiliation serves the 
practical purpose of exposing his 
work to appraisal by other scien
tists and engineers. Most impor
tant, however, technical societies 
enable young engineers to learn 
of work crucial to their own. 
These organizations are a prime 
source of ideas - meeting col
leagues and talking with them, 
reading reports, attending meet
ings and lectures. And, for the 
young engineer, recognition of 
his accomplishments by asso
ciates and organizations gener
ally heads the list of his aspira
tions. He derives satisfaction 
from knowing that he has been 
identified in his field. 

One of a series* 

Interview with General Electric's 

Charles F. Savage 

Consultant-Engineering Professional Relations 

How Professional Societies 

Help Develop Young Engineers 

Q. What contribution is the young en
gineer expected to make as an ac
tive member of technical and pro
fessional societies? 

A. First of all, he should become 
active in helping promote the 
objectives of a society by prepar
ing and presenting timely, well
conceived technical papers. He 
should also become active in 
organizational administration. 
This is self-development at work, 
for such efforts can enhance the 
personal stature and reputation 
of the individual. And, I might 
add that professional develop
ment is a continuous process, 
starting prior to entering col
lege and progressing beyond 
retirement. Professional aspira
tions may change but learning 
covers a person's entire life span. 
And, of course, there are dues to 
be paid. The amount is grad
uated in terms of professional 
stature gained and should al
ways be considered as a personal 
investment in his future. 

Q. How do you go about joining pro
fessional groups? 

A. While still in school, join student 
chapters of societies right on 
campus. Once an engineer is out 
working in industry, he should 
contact local chapters of techni
cal and professional societies, or 
find out about them from fellow 
engineers. 

Q. Does General Electric encourage par
ticipation in technical and profes
sional societies? 

A. It certainly does. General Elec
tric progress is built upon cre
ative ideas and innovations. The 
Company goes to great lengths 
to establish a climate and in
centive to yield these results. 
One way to get ideas is to en-

courage employees to join pro
fessional societies. Why? Because 
General Electric shares in recog
nition accorded any of its indi
vidual employees, as well as the 
common pool of knowledge that 
these engineers build up. It can't 
help but profit by encouraging 
such association, which sparks 
and stimulates contributions. 

Right now, sizeable numbers of 
General Electric employees, at 
all levels in the Company, belong 
to engineering societies, hold re
sponsible offices, serve on work
ing committees and handle im
portant assignments. Many are 
recognized for their outstanding 
contributions by honor and 
medal awards. 

These general observations em
phasize that General Electric 
does encourage participation. In 
indication of the importance of 
this view, the Company usually 
defrays a portion of the expense 
accrued by the men involved in 
supporting the activities of these 
various organizations. Remem
ber, our goal is to see every man 
advance to the full limit of his 
capabilities. Encouraging him to 
join Professional Societies is one 
way to help him do so. 

Mr. Savage has copies of the booklet 
"Your First 5 Years" published by 
the Engineers' Council for Profes
sional Development which you may 
have for the asking. Simply write to 
Mr. C. F. Savage, Section 959-12, 
General Electric Co., Schenectady 
S,N. Y. 

*LOOK FOR other interviews dis
cussing: Salary • Why Companies 
have Training Programs • How to 
Get the Job You Want. 

GENERAL. ELECTRIC 





1st Award-$4,000-Student Class 
Niels Jorgen Gimsing, Hattensens Alie 11, Copenhagen, Denmark 
Technical University of Copenhagen (Graduate) 

\ . l 
and 

Hans Nyvold, Ulrikkenborg, Alie 62, Lyngby, Denmark 
Technical University of Denmark (Graduate) 

l 
. 

' 
'<;; .· . -' 

These students won $9,000 for bridge designs 
America n Bridge Division of United States Steel 
recently awarded $44,000 in world-wide competition 
for the best designs of small steel bridges. Professional 
engineers and college engineering students partici
pated. Designs came in from 50 states and 40 foreign 
countries. From these entries, 15 winners were chosen, 
eight professional awards and seven student awards. 
They were selected under the supervision of the 
American Institute of Steel Construction. The judges 
were prominent consulting engineers and architects. 
They judged the designs on the basis of originality, 
economy, appearance and the utilization of steel. The 
bridges had to carry two-lane traffic over a four-lane 
interstate highway in accordance with AASHO stand-

ards. In addition to the winners, many of the designs 
entered were so outstanding that they will be pub
lished later. 

Bridge design is a good example of what can be 
done with steel and imagination. But, it's only one 
example. There are thousands of other uses for steel 
• .. and it takes thousands of men to make and sell 
steel. If you want to know about engineering oppor
tunities at U.S. Steel, write to United States Steel, 525 
William Penn Place, Pittsburgh 30, Pennsylvania. 

USS is a registered trademark 

@ United States Steel 

2nd Honorable Mention-$1,000-Student Class 

1st Honorable 
Mention-$2,000 
Student Class 
James C. Costello 

21 Leeson Park, Dublin, 
Ireland University 
College, Dublin, 
of the National 
University of Ireland 

: 3rd Honorable 
: Mention-$500 
: Student Class 
: Troy R. Roberts 

• Route 5, Neosho, 
: Missouri 
• University of Missouri 
: School of Mines and 

James A. Wood Jack A. Berridge William 0. Evers : Metallurgy (Graduate) 

Graduates of California State Polytechnic College, 
San Luis Obi spo, Calif . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3rd Honorable 
Mention-$500 
Student Class 
Harland C. Zenk 

Truman, Mi nnesota 
South Dakota State 
College (Graduate) 

3rd Honorable 
Mention-$500 
Student Class 
Albert C. Knoell & ; 
Rodger K. Gieseke: 

Drexe l Institute of 
Tech. (Graduates) 
Philadelphia, Pa. 

3rd Honorable 
Mention-$500 
Student Class 
Joseph A. Yura 

629 North 23rd St., 
Allentown, Penna. 
Duke University 
(Graduate)
Durham, N.C, 



When a jet lancis, wheel bearings undergo tem
perature changes from -40° up to 450°. 
Above, Dr. Richard H. Leet, who helped de
sign a grease that could withstand such pun
ishment, is shown working in the Standard 
Oil research laboratory. 

w, 

Rockets and missiles have moving parts that 
must be lubricated at temperatures from -65° 
to 450°. Another special Standard Oil grease 
can do this job without breaking down. 

D~CEMBER, 1959 

At one time, grease used in wheel bearings of supersonic jet planes would melt during landings-would even 
catch fire! Now this has been solved by a revolutionary new grease developed by Standard Oil research. 

Meet the man who put the grease 
in greased lightning! 

When men started probing into space and flying used in industry, serving more efficiently and 
at speeds faster than sound, they met a new more economically than previous greases under 
and baffling l1.1brication problem. conditions of extreme heat and extreme cold. 

Existing greases were good either in cold or 
heat, but not in both. A grease was needed that 
would not break down under extreme changes 
in temperature-from bitter cold one minute to 
blow-torch heat the next. 

Lubrication experts in the research labora
tories of Standard Oil, headed.by Dr. Richard 
H. Leet, had foreseen the need for such a grease. 
And when America's future jet growth hinged 
on the development of a revolutionary new 
grease, it was ready-as the result of a five-year 
research project. 

Because of the unique qualities and great 
versatility of this new grease, it is also being 

It is another example of a major contribu
tion to progress from Standard Oil's research 
laboratories. Other examples of the same thor• 
ough and painstaking research are the gaso
lines and oils millions of motorists buy daily at 
Standard service stations throughout the 
Midwest and Rocky Mountain region. 

What Makes A Company A Good Citizen? 

One gauge is a company's usefulness ... its con
tribution to the general welfare. Through re
search, Standard constantly strives to develop 
products that will strengthen America's defenses 
and help millions of people in their work, in their 
homes, and on the road-today and in the future. 

STANDARD OIL COMPANY 
THE SIGN 0 .F PROGRESS,., 

THROUGH RESEARCH 
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Sir James Jeans ... on t1e quest for I~nowledge 

"Yet we may reRect that physics and philosophy are at 

most a few thousand years old, but probably have lives 

of thousands of millions of years stretching away in front 

of them. They are only just beginning to get under way, 

and we are still, in Newton's words, like children playing 

with pebbles on the sea-shore, while the great ocean of 

truth rolls, unexplored, beyond our reach. It can hardly 
t' 

be a matter for surprise that our race has not succeeded 

in solving any large part of its most difficult problems in 

the first millionth part of its existence. Perhaps life would 

be a duller affair if it had, for to many it is not knowledge 

but the quest for knowledge that gives the greater interest 

to thought - to travel hopefully is better than to arrive." 

-Physics and Philosophy, 1942 
( 

THE RAND CORP ORATION, SANTA MONICA, CALIFORNIA 

A nonprofit orga-n,zation engaged in resea rch on problems related to national security and the public interest 
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NEW PRODUCTS LEAD TO BETTER JOBS AT DU PONT 

COULD YOU MAKE A BETTER BATHING SUIT? 

DECEMBER, 1959 

The suits these girls are wearing are 
made of nylon, the first truly synthetic 
fiber. It is a product of Du Pont re
search. Pure research. Applied research. 
And research in manufacture, research 
in product improvement. All require 
many types of skills. 

You may not discover a new fiber, but 
as a technical man you can profit well 
anyway. For once a product-any prod
uct-is discovered, hundreds of technical 
men go to work. Pilot plants are de
signed. Operating procedures are devised. 
New plants are built. Manufacturing 
methods are improved. Product quality 
is worked on, backed by DuPont's policy: 
Let's make it better ... still better ... 
even better. Discovery is but the start
ing shot; these later activities are the 
game. The players? Men of every tech
nical specialty. 

You'll find a teamwork atmosphere at 

~ 
ltlG, U.S.PAT,Off. 

Du Pont. Others have. Maybe that's 
part of the reason half of DuPont's 
profits today come from products un
heard of twenty-five years ago. 

If you join Du Pont, the men who have 
worked on new products and ways to 
make them are the men who will teach 
you. You will be given an actual project 
assignment almost at once, and you will 
begin to learn your job by doing it. Ad
vancement will come as rapidly as your 
abilities permit and opportunities de
velop. For Du Pont personnel policy is 
based firmly on the belief in promotion 
from within the company strictly on a 
merit basis. 

For more information about career 
opportunities at Du Pont, ask your place
ment officer for literature. Or write us. 
E. I. du Pont de Nemours & Co. (Inc.), 
2420 Nemours Building, Wilmington 98, 
Delaware. 

Better Things for Better Living . .. through Chemistry 
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How to put wings on a warehouse 

Giving overseas air bases what amounts to local warehouse service on 
important parts is an Air Force objective. Its present system has slashed 
delivery schedules up to 20 times .. . saved taxpayers several billion dollars 
over the past decade. To improve it further, Douglas has been selected to 
develop specifications for a comprehensive Material Handling Support 
System involving better communications, control, cargo handling and 
loading, packaging and air terminal design. Douglas is well qualified for 
this program by its more than 20 years in all phases of cargo transport. Air 
logistics is only one area of extensive Douglas operations in aircraft, missile 
and space fields in which outstanding openings exist for qualified scientists 
and engineers. Write to C. C. LaVene, Box 600-Z, Douglas Aircraft Company, 
Santa Monica, California. 

Schuyler Kleinhans and Charles Glasgow, Chief Engineers of the Santa 
Monica and Long Beach Divisions, go over air transport needs relating 

to advanced cargo loading techniques with o· OU GLAS 
Donald W. Douglas, Jr., President of 

MISSILE AND SPACE SYSTEMS ■ MILITARY AIRCRAFT ■ DC-8 JETLINERS ■ CARGO TRANSPORTS ■ AIRCOMB ■ GROUND SUPPORT EQUIPMENT 
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Here's an engineer's-eye 
view of a handy little piece of 
machinery-a gear cutter. It's 

another one of the many things 
designed by engineers to make 
life a little easier and more 
enjoyable. 
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Retrospect 

We have noticed during our stay here at the University for the past 
few years that things just aren't what they're cracked up to be. At least in 
our fair Alma Mater, the College of Engineering, things don't run in the pure 
methodical way we were told they would . Eons ago, when we first came 
here to preregister in the summer months preceding the fall term, we were 
told the facts of life by one kindly gentleman who arranged our schedule 
for the following term. During this session, we innocently stated that the 
proposed schedule indicated a pretty heavy load. This statement had been 
prompted by several conversations with various acquaintances who had had 
college experience, unfortunately, of a non-engineering nature. These con
versations had all yielded approximately the same conclusion, viz., that the 
first year would have the lightest load, and as the years passed, the load 
would increase; and also, once a person got through the first year, he had 
the remainder knocked. Bearing this in mind, we were wondering what to 
expect in the following years, especially with the heavy load for the first 
semester staring at us. The kindly gentleman gave an excuse for the heavy 
load by simply stating that it is better to spend four years of Hell rather than 
to spend it for the rest of your life. At the time, this sounded very forebod
ing, but as the years passed, the truth of the statement has become more and 
more apparent. Also, we have found that each semester presents as much or 
more of a challenge than the preceding one. So, let this be a fair warning 
for those uninitiated, that they may not be disillusioned by false information. 

FRONTISPIECE 

Shown is Westinghouse's 16,000 pound canned motor pump 
volute, being made for the Yankee Atomic Electric Com
pany's 134,000 kilowatt nuclear power plant at Rowe, Mass. 
The finished canned motor pump will be over 11 feet high, 
wiM weigh 39,000 pounds, is rated at 1600 horsepower, and 
will circulate radioactive water at 496 degrees F at a rate of 
gallons per minute at a system pressure of about 2000 pounds 
per square inch. · 

-Photo Courtesy Westinghouse 
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E. E. R. 

7 



Westinghouse Metallurgists, Dr. M. J. Fraser (foreground) and Dr. H. W. Wea rt, prepare to photograph a molten alloy sample as one step 
in the determination of liquid-solid interfacial energy. These direct experimental measurements are the first of their kind ever attempted. 

The Metallurgy Lab helps when you need a 
new alloy to make your idea practical 

The Metallurgy Lab helps Westinghouse engineers solve 
problems involving the need for special alloys and other 
new materials. If an engineer's idea requires a new kind 
of material to withstand high temperatures or one with 
unusual magnetic or thermoelectric properties, the men 
in the Metallurgy Lab may be able to develop it for him. 

This laboratory, one of the largest of its kind in the 
country, uses both basic and applied research to come 
up with a spectrum of new materials with a variety of 
properties. One typical activity is the development of 
alloys of high melting point metals like tungsten, tan
talum and niobium for use in reactors. Another is a study 
of deformation and fracture, which will add to the store 
of metallurgical knowledge engineers in other depart
ments can call on to solve their specific problems. 

The young engineer at Westinghouse isn't expected 
to know all of the answers. The work we do is often too 
advanced for that. Instead, each man's abilities and 
knowledge are backed up by that of specialists like those 

8 

in the Metallurgy Laboratory. Even the toughest prob
lems are easier to solve with this kind of help. 

If you have ambition and real ability, you can have a 
rewarding career with Westinghouse. Our broad prod
uct line, decentralized operations, and diversified tech
nical assistance provide hundreds of challenging 
opportunities for talented engineers. 

Want more information? Write to Mr. L. H. Noggle, 
Westinghouse Educational Department, Ardmore & 
Brinton Roads, Pittsburgh 21, Pennsylvania. 

YOU CAN BE SURE ... IF ITS 

Westinghouse 
WATCH WESTINGHOUSE LUCILLE BALL- DESI ARNAZ SHOWS 

CBS-TV FRIDAYS 
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• Flight data systems are essential equipment for 
all modern, high speed aircraft. In the AiResearch 
centralized system, environmental facts are fed to a 
central analog computer (above), which in turn indi
cates to the pilot where the aircraft is, how it is 
performing, and makes automatic control adjust-

men ts. Pioneer in this and other flight and electronic 
systems, AiResearch is also working with highly sen
sitive temperature controls for jet aircraft, autopilot 
systems, submarine instrumentation, transistorized 
amplifiers and servo controls for missile application, 
and ion and radiation measuring devices. 

EXCITING FIELDS OF INTEREST 

FOR GRADUATE ENGINEERS 

Diversity and strength in a company offer the engi
neer a key opportunity, for with broad knowledge 
and background your chances for responsibility and 
advancement are greater. 

The Garrett Corporation, with its AiResearch 
Divisions, is rich in experience and reputation. Its 
diversification, which you will experience through 
an orientation program lasting over a period of 
months, allows you the best chance of finding your 
most profitable area of interest. 

Other major fields of interest include: 

• Missile Systems-has delivered more accessory 
power units for missiles than any other company. 

AiResearch is also working with hydraulic and hot 
gas control systems for missiles. 

• Environmental Control Systems-pioneer, leading devel
oper and supplier of aircraft and spacecraft air con
ditioning and pressurization systems. 

• Gas Turbine Engines-world's largest producer of small 
gas turbine engines, with more than 8,500 delivered 
ranging from 30 to 850 horsepower. 

Should you be interested in a career with The 
Garrett Corporation, see the magazine "The Garrett 
Corporation and Career Opportunities" at your Col
lege placement office. For further information write 
to Mr. Gerald D. Bradley ... 

THE CORPORATION 

?liResearch Manufacturing Divisions 
Los Angeles 45, California • Phoenix, Arizona. 

Systems, Packages and Components for: A I R c RAFT. M I s s I LE , N u c LE A R A N D I N Du s T R I A L App LI c AT Io N s 
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Tape Makes Good 

MAGNETIC tape provides 
an inspiring example of 

the rewards in store for the inven.: 
tor of a simple usable product. 
This tape, which has only one ex
ploitable property-the ability to 
become magnetized, has provided 
a rapid advancement in many 
phases of our technology. It is the 
basis for computer data process
ing, high fidelity music recording, 
and rapid, accurate television re
production. We seldom read a 
newspaper without seeing some 
mention of a particular tape used 
in a satellite or missile. This mul
titude of uses suggests the advan
tages of magnetic tape: It is easy 
to use, it is relatively inexpensive, 
and it can record, store, and re
produce amazingly large amounts 
of information in a small space. 
Unlike films, computer punch 
cards, and photographic disks, 
magnetic tape can be used, clear
ed, and reused without any detri
mental effects. 

The tape industry has been 
bucking the recession with 1958 
sales of over 21 million dollars-a 
sizeable increase over the 18 mil
lion dollar sales of 1957. Sales are 
forecasted to increase 25% during 
1959. 

Magnetic tape is a simple prod
uct, even though extreme refine
ments sometimes cause production 
problems. It is composed of two 
parts, a base made of Mylar of 
cellulose acetate, and a coating of 
iron oxide in a binder solution. 

Throughout the industry, the 
basic composition is unchanging, 
but many refinements are occur
ing. Some military tapes now re
quire a thickness of 1 mil. As the 
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BOB RIGDON, E.E. '60 

TINY RECORDER 

technological demands b e c o m e 
more rigid, greater mechanization 
results. Greater mechanization is 
also geared to meet increased pro
duction requirements. 

Information is carried on the 
tape by magnetizing the iron ox
ide coating. Hence any informa
tion which can be converted into 
electrical impulses can be re
corded. Information, or signals, 
are fed into a machine which gives 
an output voltage that varies with 
the input information. Hence, a 
particular bit of information gives 
a particular output voltage. This 
varying output voltage causes a 
changing magnetic field around 
the head of the tape recorder, 
which in turn causes magnetic 
patterns to be impressed on the 
oxide particles as the tape moves 
through the recorder. These pat
terns ' are retained, and when the 
tape is played back, they recreate 
the same varying voltages, and 

the same information, as was or
iginally fed into the recorder. 

The military uses for tape pro
vide some of the most exacting 
and interesting applications. As 
each Cape Canaveral launched 
missile streaks from view-or ex
plodes into oblivion-magnetic tape 
takes encyclopedic notes on vi
bration, rotation rates, voltages, 
fuel flow, hydraulic pressures, 
temperatures and kindred phen
omena. A five and one-half inch 
recorder is now famous as the 
lyarynx of man's first "talking 
missile"-the Atlas communica
tions satellite launched over a 
year ago which sent President 
Eisenhower's voice to earth from 
outer space. 

This recorder was designed and 
fabricated to withstand the ex
treme vibration and shock associ
ated with the high acceleration 
forces and flight of its carrier 
from blast-off to orbiting position 
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in outer space. It also had to op
erate reliably under conditions of 
very low pressure and extreme 
variations in temperature en
countered. 

The disc shaped recorder feat
tures an endless tape cartridge 
containing 75 feet of magnetic tape 
which is sufficient for the four 
minutes of recording possible 
while the satellite is in range. 
The cartridge functions by un
winding the tape from the inner 
wrap and winding it up on the 
outer wrap of a two-inch wide 
supply spool. It plays through a 
combination record-playback head 
and an erase head as 3-¾ inches 
per second. 

The endless loop cartridge is 
considered particularly desirable 
for satellite recorders because it 
eliminates the need for rewind, 
thus requiring a less complicated 
mechanical structure. 

The heart of the Atlas system 
was a 35-½ pound package of 
transmitting, receiving and re
cording equipment designed to 
receive, store, or relay messages 
from ground stations. When in 
range of these stations, the orbit
ing relay received and transmitted 
seven written messages or one 
voice message. 

To obtain stored messages from 
the communications relay in the 
satellite, a ground station trig
gered off the relay transmitter 
by electronic command. As long 
as the satellite courier was in 
range the ground station could 
also transmit its own message for 
relay to another station. Messages 
could be relayed from one station 
to another without storage. 

Messages destined for the com
munications relay in the satellite 
were fed to ground stations over 
standard links. Teletypewriter 
dispatches and a voice message 
were transmitted to the satellite 
courier when it came within 
range. 

Each of four stations through
out the United States consisted 
essentially of five standard trucks, 
in which the communications and 
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other equipment was mounted. 
The antennae array was a sepa
rate unit. Equipment at the sta
tions handled up to 60 words a 
minute on each teletypewriter 
channel, or a total of 420 words a 
minute. The recorder in the com
munications relay could store 
about 1680 telegraphic words in 
its four-minute storage capacity. 

Due to a limited battery supply, 
all moving parts of the recorder 
are mounted on instrument pre
cision ball bearings. This reduces 
friction to a minimum, cutting 
down on the amount of power re
quired for an ordinary flashlight 
bulb. 

The transmitter in the Atlas 
communications package produced 
eight watts of power and used 
zinc-silver oxide batteries with 
an estimated life of about three 
weeks. The batteries had a capa
city of 960 watt hours, and 
weighed 20 pounds. 

The total Atlas communication 
relay system weighed about 150 
pounds. 

The future of magnetic tape is 
bright indeed. Among the long 
range uses predicted are the fol
lowing: 

1. A computer machine-tool 
combination that would not only 
solve a production problem, but 
make the revised part. The pro-

duction problem could be fed into 
a computer which would solve the 
problem and record the answer 
on a tape. Then the tape could be 
fed into the machine tool and pro
duce the part. "We'll never make 
or see a drawing-or know what 
the computer is going to recom
mend," predicts an engineer. 

2. A satellite post office sys
tem that might link the United 
States and Great Britain at a 
lower cost and greater speed than 
present air mail. The words could 
be converted into microwave radio 
signals by an electronic scanning 
device. 

3. When the satellite passed 
over Washington, the signals 
would be flashed to it and re
corded on magnetic tape. When 
the satellite passed over London, 
the tape would relay its messages 
to a ground station, where they 
would again be converted to letter 
form. 

4. And, a little more down to 
earth, an attachment for present 
home television sets which will 
t a p e record television shows. 
When a bridge game might inter
fere with watching "Gunsmoke", 
for instance, you would snap on 
the attachment before you left 
home, and when you got back 
watch the show by running the 
tape through this attachment. 
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Direct Conversion 

Calories and Quanta to Amperes 

I N most present-day power 
generating units, heat or po

tential energy is changed into the 
kinetic energy of a rotating ma
chine and thence to electrical 
power. Losses in the mechanical 
system, such as windage and fric
tion, are quite appreciable, and 
much designing is aimed at their 
reduction. 

Perhaps a more promising ap
proach is presented by devices 
which transform heat or radiant 
energy directly to electrical 
power. Such a converter, if rea
sonably efficient, would be a boon 
especially to the budding nuclear 
power field, where heat is avail
able in plenty but circulating 
fluids for its transfer pose many 
large-scale headaches. 

One forward-looking innovation 
is presented by MIT's Hatsopoulos 
and Kaye in the September, 1958 
PROCEEDINGS OF THE IRE. 
Dubbed a "Thermoelectron En
gine" by its inventors, the device 
converts heat to electrical energy 
with thermal efficiencies of 12 to 
13 7,, . 

H & K's "engine" (and by the 
way, it is an engine, as we'll see 
below) is a diode vacuum tube, 
the electrodes separated by a mere 
0.001 inch or less, and so designed 
that a considerable difference in 
temperature may be maintained 
bet.ween them without undue heat 
loss . 

As the cathode is heated, more 
and more electrons acquire enough 
energy to overcome both the po
tential barrier at the surface of 
the cathode and the space charge 
between cathode and anode. Since 
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the anode is maintained at a much 
lower temperature than the cat
hode, anode-to-cathode current is 
less than cathode-to anode cur
rent. If an external load is con
nected across anode and cathode, 
a current will thus flow in it. In 
their treatment, Hatsopoulos and 
Kaye develop the interesting re
sult that this net current is inde
pendent of the work function of 
the heated cathode, and depends 
only upon the temperature differ
ential, space charge barrier, and 
work function of the cooler anode. 
Ultra-small separation of cathode 
and anode in the working model 
makes the space charge effect 
negligible, so output current for a 
given tube becomes a function 
solely of the anode work function. 

The device is truly a heat en
gine in the thermodynamic sense, 
because the working fluid ( elec
tron gas) absorbs heat at a high 
temperature, reject heat at a 
lower temperature, and delivers 
useful ( electrical work to an ex
ternal load. 

Power outputs in the order of 1 
watt per square centimeter have 
been attained with the feasability 
models constructed at MIT. Based 
on these results, and the theory of 
the engine, power outputs of 10 to 
30 watts per square centimeter 
with thermal efficiencies greater 
than 15% may be attained. 

Output voltage of the thermo
electron engine is one volt or less 
for current densities in the neigh
borhood of one amp per square 
centimeter. Several tubes could 
be connected in series to obtain 
higher voltages, while multiplate 

designs may greatly increase the 
current available from each unit. 

In addition to their potential 
use as primary generating units, 
thermoelectron engines could be 
employed with existing machines 
to convert heat now wasted into 
useful energy. 

Much the same, physical prin
ciples form the basis for a con
verter with emission originating 
from photoelectric rather than 
thermionic effects. Such a device 
was demonstrated recently by 
scientists of the Westinghouse 
Electric Corporation as the basis 
for a power station designed for 
use on the moon. 

A working model of the station 
was operated to show how the 
revolutionary generating unit 
would be powered by light from 
the sun. A modified vacuum tube, 
containning the same elements 
that would be used in a full scale 
station on the moon, absorbed a 
beam of light from a nearby sun 
lamp generating enough power to 
drive a small motor . 

Guiding the space technology 
work within Westinghouse is the 
newly formed Astronautics Insti
tute, headed by Dr. Peter Cas
truccio, of the Company's air arm 
division in Baltimore. 

While demonstrating the model, 
Dr. Castruccio, an authority in 
space guidance and communica
tions problems, explained the con
struction and operation of the 
moon power station. First, he 
pointed out that the sun at zenith 
pours upon the lunar surface 
something like 6000 kw of power 

(Continued on page 17) 
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COMPUTERS, CAREERS and YOU 
after you join Western Electric 

■ ■ ■ 

Interested in computers, computer technology and ap
plications? Then you should investigate Western Elec
tric as a place to build your career. Telephony today is 
built around computers. The telephone cross-bar switch 
is basically a computer. Electronic switching gear uses 
computer principles. 

At its new engineering research center and at most 
of its 25 manufacturing locations, Western is relying 
more and more on computers in doing its main job as 
manufacturing and supply unit for the Bell Telephone 
System. In its other major field-Defense Communica
tions and Missile systems - the use of computers and 
computer technology is widespread. 

You'll discover quickly that opportunities with 
Western Electric are promising indeed. Here company 
growth stands on a solid base, and your own growth, 
too. We estimate that engineers will find 8,000 super
visory jobs open to them in the next ten years. There 

will be corresponding opportunities for career building 
within research and engineering. Progress is as rapid as 
your own individual skills permit. And Western Electric 
maintains both full-time all-expenses-paid graduate 
engineering training and tuition refund plans to help 
you move ahead in your chosen field. 

Opportunities exist for electrical, mechanical, indus-
trial, civil and chemical engineers, as well as in the 
physical sciences. For more information get your 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 be sure to arrange for a Western 
Electric interview when the Bell System team visits your 
campus 

MANUFACTURING AND 5UPPLY ~ UNIT OF THE lfll SYSTEM 

Principal manufacturing locations at Chicago, Ill.: Kearny, N. J.: Baltimore, Md.: Indianapol is. Ind.: Allentown and Laureldale, Pa.: Burlington. Greonsboro 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 14, Ill. and Little Rock, Ark. 
Also Western Electric Distribution Centers in 32 cities and Installation headauarters in 16 cities. General headauarters: 195 Broadway. New York 7, N. Y. 
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Automatic systems developed by instrumentation 
engineers allow. rapid simultaneous recording 

of data from many information points. 

Frequent informal discussions among analytical 
engineers assure continuous exchange of ideas 

on related research projects. 

Under the close supervision of an engineer, 
final adjustments are made on a rig for 

testing an advanced liquid metal system. 

and what they dJ 
The field has never been broader 
The challenge has never been greater 

Engineers at Pratt & Whitney Aircraft today are concerned 
with the development of all forms of flight propulsion 
systems-air breathing, rocket, nuclear and other advanced 
types for propulsion in space. Many of these systems are so 
entirely new in concept that their design and development, 
and allied research programs, require technical personnel 
not previously associated with the development of aircraft 
engines. Where the company was once primarily interested 
in graduates with degrees in mechanical and aeronautical 
engineering, it now also requires men with degrees in 
electrical, chemical, and nuclear engineering, and in physics, 
chemistry, and metallurgy. 

Included in a wide range of engineering activities open to 
technically trained graduates at all levels are these four 
basic fields: 

ANALYTICAL ENGINEERING Men engaged in this 
activity are concerned with fundamental investigations in 
the fields of science or engineering related to the conception 
of new products. They carry out detailed analyses of ad
vanced flight and space systems and interpret results in 
terms of practical design applications. They provide basic 
information which is essential in determining the types of 
systems that have d~velopment potential. 
DESIGN ENGINEERING The prime requisite here is an 
active interest in the application of aerodynamics, thermo
dynamics, stress analysis, and principles of machine design 
to the creation of new flight propulsion systems. Men en
gaged in this activity at P&WA establish the specific per
formance and structural requirements of the new product 
and design it as a complete working mechanism. 

EXPERIMENTAL ENGINEERING Here men supervise 
and coordinate fabrication, assembly and laboratory testing 
of experimental apparatus, system components, and devel
opment engines. They devise test rigs and laboratory setups, 
specify instrumentation and direct execution of the actual 
test programs. Responsibility in this phase of the develop
ment program also includes analysis of test data, reporting 
of results and recommendations for future effort. 

MATERIALS ENGINEERING Men active in this field 
at P&W A investigate metals, alloys and other materials 
under various environmental conditions to determine their 
usefulness as applied to advanced flight propulsion systems. 
They devise material testing methods and design special 
test equipment. They are also responsible for the determina
tion of new fabrication techniques and causes of failures or 
manufacturing difficulties. 
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Lt Pratt & Whitney Aircraft ... 

Exhaustive testing of full-scale rocket engine thrust chambers is 
carried on at the Florida Research and Development Center. 

For further information regarding an engineer
ing 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 
Division of United Aircroft Corporotion 

CONNECTICUT OPERATIONS - East Hartford 
FLORIDA RESEARCH AND DEVELOPMENT CENTER - Palm Beach County, Florida 
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The new Ramo-Wooldridge Laboratories in Canoga 
Park, California, will provide an excellent environment 
for scientists and engineers engaged in technological 
research and development. Because of the high degree 
of scientific and engineering effort involved in Ramo
Wooldridge programs, technically trained people are 
assigned a more dominant role in the management of 
the organization than is customary. 

The ninety-acre landscaped site, with modern build
ings grouped around a central mall, contributes to the 

academic environment necessary for creative work. The 
new Laboratories will be the West Coast headquarters 
of Thompson Ramo Wooldridge Inc. as well as house 
the Ramo-Wooldridge division of TRW. 

The Ramo-Wooldridge Laboratories are engaged in 
the broad fields of electronic systems technology, com
puters, and data processing. Outstanding opportunities 
exist for scientists and engineers. 

For specific information on current openings write 
to Mr. D. L. Pyke. 
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Corrosion-proof Dickey Clay Pipe 
assures long-life, trouble-free sewers 

That's why the new sewers at Sweetwater, Texas, are built 
with Dickey Vitrified Clay Pipe. These sewers will give low
cost service for generations no matter how corrosive the 
wastes become. Immune to acids, alkalis and sewer gas, 
Dickey Pipe cannot rust, rot or corrode. It's self-scouring, 
too. The pipe retains its original smooth interior ... never 
scratches or wears to provide places for wastes to collect. 
For long-life sewers that outlast the bond issue that pays for 
them, specify Dickey Clay Pipe. 

Providing improved sanitation for better living 

ICKEV ::~~t;l~zed 
clay pipe 

VV-. S. DJ:CKEY CLAY MFO. CO. 

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

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

NEW INSULATION 
A thin coat of a new compound, 

applied like paint, kept Sam the 
Rhesus monkey at a comfortable 
90 degrees on his recent trip to 
space and back despite friction 
heat of more than 2,000 degrees 
(F) on the outside of his Little 
Joe capsule. 

The disclosure was made by 
C. H. S. Murphy, Research Vice 
President of Emerson Electric 
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Manufacturing Company, whose 
company developed the new com
pound, called Thermo-lag. 

Preliminary analysis of data 
recorded on the historic flight in
dicates that the outside tempera
tures may have reached as high 
as 3,000 degrees. Maximum tem
perature inside the capsule were 
between 80 and 100 degrees, he 
said. This is well within the range 
of human endurance and well 

CALORIES AND QUANTA 
(Continued from page 12) 

for every acre, and that the pro
posed lunar power station would 
use this light or radiant energy to 
generate electrical power. 

Basic components of the actual 
power station consist only of wire 
mesh and a chemically coated 
plastic. Giant sheets of a thin 
plastic material will be stretched 
and supported over several acres 
of the moon's surface. Coated on 
these sheets would be an extreme
ly thin layer (about one micron 
thick) of photosensitive material. 

A thin wire mesh will then be 
placed parallel to, but slightly 
separated from the plastic sheet 
and insulated from it. The photo
electroc generator would then be 
ready to produce electric power. 

As the sun's rays strike the 
plastic sheet, the coated surface 
will emit electrons. These will 
strike the wire mesh generating a 
voltage. Upon closing the circuit 
between the wire grid and the 
coated surface through a suitable 
load, current will flow. 

This type of electric power plant 
is the lightest known to man. The 
total weight of required material 
would amount to about three 
pounds per kilowatt. 

"In practice," Dr. Castruccio, 
"since the voltage generated by 
each cell is only a few volts, sev
eral cells need be connected in 
series. This can be done quite 
easily by separating the sheets 
into several sections with insulat
ing strips, and connecting the sec
tions in series. Doing this, prac
tically any voltage, including 110 
volts de, can be obtained. 

A key factor in the operation of 
such a power supply is that a 
vacuum must exist as in an elec
tronic tube. Happily, the moon 
has a negligible atmosphere, so 
this condition is present. 

under temperatures limits for per
formance of internal electronic 
equipment and systems, he point
ed out. 
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Structural Analysis Dept. 

Strapless Evening Gowns 

SINCE the beginning of record
ed history, the human being 

was worn some type of clothing 
either for protection or warmth. 
However, the present trend among 
the "fair sex" is to wear clothing 
not for protection or warmth, but 
solely to attract the attention of 
the opposite sex. To be more spe
cific, it is through the use of 
clothing that the female most ef
fectively catches the eye of the 
very appreciative but totally un
suspecting male. 

A variety of methods are em
ployed to bring about this libido 
awakening infliction on the poor 
male. One very popular method 
employed by the female is to wear 
transparent, or seemingly trans
parent, cloth to good advantage 
in certain areas. A common ex
ample of this type of clothing is 
the transparent nylon blouse. An
other powerful attention-gather
ing device is the tightly fitting 
garment. A well-known example 
of this type of weapon is the 
sweater. Yet another provoking 
method is by actually reducing the 
amount of body area covered by 
cloth. A good example of this 
method is the modern bathing 
suit. A delightful device which 
has sufficiently aroused the no
tice and curiosity of the masculine 
sex is the use of durable but frag
ile appearing clothing which gives 
the impression that at any mo
ment the garment will slip down 
or that, better yet, certain parts 
might slip out of place. The best 
example of this method of attract-
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ing the attention of the weak and 
susceptible male is the strapless 
evening gown. 

Effective as the strapless even
ing gown is in attracting attention, 
it presents tremendous engineer
ing problems to the structural 
engineer. He is faced with the 
problem of designing a dress 
which appears as if it will fall off 
at any moment and yet actually 
keeping it up with some small fac
tor of safety. Some of the prob
lems faced by the engineer read
ily appear from the following 
structural analysis of strapless 
evening gowns. 

If a small elemental strip of 
cloth from a strapless evening 
gown is isolated as a free body in 
the area of plane A of Fig. 1, it 
can be seen that the tangential 
force F 1 is balance by the equal 
and opposite tangential force F 2 . 

Also the downward vertical force 
W caused by the weight of the 
dress below plane A is balanced by 
the force F acting vertically up
ward due to the stress in the cloth 
above plane A. Therefore, since 
the algebraic summation of ver
tical and horizontal forces is zero, 
and no moments are acting, the 
elemental strip is in equilibrium. 
But consider an elemental strip of 
cloth isolated as a free body in 
the area of plane B of Fig. 1. The 
two tangential forces F 1 and F 2 

are equal and opposite as before, 
but the force W due to the weight 
of the dress below plane B is not 
balanced by an upward force F 
because there is no cloth above 

CHARLES E. SEIM, C.E. 
From California Engineer 

plane B to supply this force. The 
algebraic summation of horizontal 
forces is zero but the algebraic 
summation of vertical forces is 
not. Therefore, this elemental 
strip is not in equilibrium-but it 
is imperative, for social reasons, 
that this elemental strip be in 
equilibrium. If the female is na
turally blessed with sufficient 
pectoral development, she can 
supply this very vital force and 
thereby place the elemental strip 
in equilibrium. If she is not, the 
engineer has to supply this force 
by artificial methods. 

In some instances the engineer 
has made use of friction to supply 
this force. The friction force is 
expressed by F = fN where F is 
the frictional force, f is the coeffi
cient of friction and N is the nor
mal force acting perpendicularly 
to F. Since for a given female and 
a given dress, f is constant; then 
to increase F, the normal force N 
has to be increased. One obvious 
method of increasing the normal 
force is to make the diameter of 
the dress at line C, Fig. 1, smaller 
than the diameter of the female at 
this point. This has, however, the 
disadvantage of causing the fibers 
along line C to collapse and if too 
much force is developed the wear
er will experience undue discom
fort. 

As if the problem were not com
plex enough, some females require 
that the back of the gown be low
ered to increase the exposure and 
correspondingly attract more at
tention. In this case the horizontal 
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forces F 1 and F 2 are no longer act
ing horizontally, but are acting 
downward at an angle a with the 
horizonal as shown by T 1 and T 2 

of Fig. 1. Therefore, there is a 
total downward force equal to the 
weight of the dress below plane B 
plus the vector summation F' of 
the two inclined forces T' and T 2 • 

But this vector sum F' increases 
in magnitude as the back is lower
ed because F' = 2T 1 sin a and 
the angle a increases as the back 
is lowered. Thus the vertical up
ward force F, which has to be 
supplied for equilibrium is great
ly increased for low-back gowns. 
Also since there is no cloth around 
the back of the wearer, the force 
acting through the elemental strip 
B, perpendicular to the vertical 
axis of the female , is greatly re-

Figure 1 

duced and it is this force which 
keeps the evening gown from fall
ing forward, away from the wear
er-attracting attention by this 
method is considered unfair tactics 
among females. Therefore, for 
very low-back evening gowns the 
engineer has to resort to bone or 
wire frameworks to supply suffi
cient vertical and perpendicular 
forces. 

If the actual force supplied is 
divided by the minimum force 
that is required to hold the dress 
up, the resulting quotient defines 
a factor of safety. This factor of 
safety should be as large as pos
sible, but here the engineer runs 
into the difficulty of keeping the 
frameworks light and inconspicu
ous. Therefore, a compromise 
must be made between a heavy 
framework and a low factor of 
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safety. With ingenious use of 
these frameworks, the backs of 
strapless evening gowns may be 
lowered until cleavage is impend
ing. 

Figure 2 

Assuming the female is na
turally endowed to supply the 
vertical force F still leaves the 
problem incomplete unless an 
analysis is made of the structures 
supplying this force. These struc
tures are of the nature of canti
lever beams. Fig. 2 shows one of 
these cantilever beams (minus 
any aesthetical details) removed 
as a free-body (and indeed many 
such beams can be, in reality, re
moved as free-bodies) . Since the 
vertical force F of Fig. 1 is equal
ly divided between two such 
beams, the force acting on any 
one beam is F / 2. This force is dis
tributed over the beam from A to 
C of Fig. 2. More exposure and 
correspondingly more attention 
can be had by moving the dress 
line from A toward B. Unfortu
nately there is a limit to the dis
tance it can be moved. If, S = 
bearing stress, P = vertical force 
F / 2, and A = area over which the 
bearing stress acts, then 

F 1 
S = P / A = - · -

2 A. 
Since F / 2 is constant, if the area 
A is decreased, the bearing stress 
S must increase. The limit of 
exposure is reached when the 
area between B and C is reduced 
to a value which causes the bear
ing stress to increase to the 
"danger poi~t." 

A second condition exists which 
also limits the amount of expos-

ure. The vertical force, F / 2, 
is balanced by a shear force S act
ing on the area from D to E and 
by an internal moment M, Fig. 2. 
The moment M causes tension in 
the fibers of the beans between E 
and A and compression in the 
fibers between C and D . As the 
dress line is moved from A toward 
B, the moment M is increased 
thereby increasing the tension 
and compression in the fibers. The 
second limit of exposure is reach
ed when the tension and compres
sion stresses in these critical areas 
reach the "danger point." 

Since these evening gowns are 
worn to dances, an occasional hori
zontal force F ,, shown in Fig. 2, is 
accidentally delivered to the end 
of the beam causing impact load
ing. This impact loading causes 
compression in all the fibers of 
the beam. This compression tends 
to cancel the tension in the fibers 
between E and A but it increases 
the compression in the fibers be
tween C and D. The critical area 
is at point D, as the fibers here 
are subjected not only to com
pression due to moment and im
pact, but also to shear due to the 
force S. With the combination of 
a low, heavy dress and impact 
loading, the fibers at point D can 
be stressed to the "danger point." 

Little is known about the elastic 
properties of the fibers in these 
beams. Such properties as the 
elastic limit, ultimate strengths in 
tension and compression, and the 
modulus of elasticity, E, have 
never been determined. That is 
why the critical stresses above 
have been referred to as "the 
danger point." 

There are several reasons why 
these properties have never been 
determined. For one, there is a 
scarcity of these beams for experi
mental investigation. Many fe
males have been asked to volun
teer for experiments along these 
lines in the interest of science, but 
unfortunately there have been no 
cooperative subjects. Also there 
is the difficulty of the investigator 
having the strength of mind to as
certain purely the scientific facts . 
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NEW TYPE OF BUILDING 

Artist's rendering of the nation's 
first all Calsi-Crete industrial 
building (see photo) on which 
construction has begun in Edens 
Industrial Park, Inc., Skokie, Ill. 
The modern 17,300 square foot, 
one-story building was designed 
by the Chicago architectural firm 
of Samuelson & Sandquist. It will 
be of steel frame construction 
using Calsi-Crete panels for both 
curtain walls and roof deck, ac
cording to Harold J. Rosen, execu
tive vice president of the 67-acre 
Edens Industrial Park. The en
tire front of the building will fea
ture a new type of decorative 
colored stone-textured panel made 
with granite facing. The new 
structure is being built for the 
Ogden Loomis Co. by R-W Con
struction Co., for sale or lease. 
Completion is scheduled for 
March 1, 1960. 
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HEAT TO COOL YOU 

When Stephen Foster wrote 
"The sun so hot I froze to death," 
he may have been forecasting the 
truth. 

An experiment using the sun's 
heat to power air conditioning 
units was described today at the 
Annual Meeting of The American 
Society of Mechanical Engineers 
in Atlantic City. 

In a paper presented at the 
meeting, Melvin M. Eisenstadt, 
The Martin Company, Orlando, 
Florida, and Frank M. Flanigan 
and Erich A. Farber of the Uni
versity of Florida, said that using 
sunshine to power an air condi
tioning unit is a logical idea, since 
the hotter the sunshine, the more 
power it provides and the more 
heat a solar air conditioning sys
tem could remove. This provides 
peak efficiency when most need
ed. 

JIM WHARTON, E.E. '64 

NEW PROJECTOR CONVERSION 
UNIT DESIGNED BY KODAK 

A simple and inexpensive meth
od for converting a standard 
35mm movie projector to televis
sion use was described recently by 
Dr. Jasper S. Chandler of Kodak 
Research Laboratories at a meet
ing of the Society of Motion Pic
ture and Television Engineers in 
New York. 

Dr. Chandler said the method 
essentially changes the film "pull
down" sequence of a movie pro
jector so it can be used with a 
Vidicon television storage tube. 

The conversion method costs 
only a fraction of the price of more 
complex systems for showing 
standard 35mm films on TV, Dr. 
Chandler said. The conversion, 
which uses an %-horsepower 
motor for projector power, mounts 
on the side of a standard projector 
with no special fittings. 
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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 
Agricultu're 
Cement 
Chemical 
Construction 
Electric Power 
Nuclear Power 
Paper 
Petroleum 
Steel 
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ALLIS-CHALMERS ~ 
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Equipment 
Steam Turbines 
Hydraulic Turbines 
Switchgear 
Transformers 
Electronics 
Reactors 
Kilns 
Crushers 
Tractors 
Earth Movers 
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 "VI P11 

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 I, Wisconsin. 
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Scientifu Notes One of the first developments 
in "automation" occurred in 1784 
when an early scientific apparatus 
maker, Oliver Evans, invented a 
flour mill in which the grain was 
unloaded from a boat or wagon 
and processed to finished flour 
without the aid of human hands. 

Philosopher Alfred North 
Whitehead once observed that 
"the advance of instrument de
.sign" has raised our scientific 
levels of imagination in the last 
40 years, rather than an increase 
in our imaginative abilities. 

• 
A scientific apparatus maker 

has developed an automatic gear 
inspection device used in a Gen
-eral Motors plant to test 14,000 
gears on every work shift. The 
.system matches gears to each 
other and automatically discards 
defective gears. 

• 
A scientific apparatus maker 

has developed an automatic gaug
ing and sorting machine which 
checks bearings and small parts 
to three-millionths of an inch 
tolerance, handling them as fast 
as 7,000 an hour. 

A survey conducted by the Sci
entific Apparatus Makers Asso
ciation reveals that only 9 per 
cent of the country's high school 
vocational counselors have a 
background in science. 

• 
According to the Scientific Ap

paratus Makers Association, many 
of our ablest high school gradu
ates do not go on to college. A 
recent survey shows only 53 per 
cent of those who rank in the top 
fifth of their high school classes 
continue their education. 

• 
Scientific instruments make 

possible economic progress. Sci
entific apparatus makers have de
veloped controls enabling the gen
eration of electricity to increase, 
while the consumption of power
producing coal has decreased. 

• 
There are some 1,506 different 

scientific and technical profes
sional groups and societies in the 
United States and Canada. Each 
represents a separate field of sci
entific specialization. 

• 
The power industry is expected 

to double its size in the next 10 
years. It relies heavily on sci
entific control instruments . 

• 
Quality control of manufac-

tured products has become im
portant to American business
big and small. A small industrial 
laboratory for use in quality con
trol can be established in a plant 
for less than $5,000. 

Starting Salaries 

This ladder climbing beauty is 

Carol Posner, a Junior in Elemen

tary Eoducation and a member of 

Sigma Delta Tau sorority. She 

hails from the swingin' town of 

Kansas City. Interested in campus 

activities with an emphasis on the 

political scene, she also agrees 

that engineers are people, con

trary to popular opinion . Looks 

like we are converting more 

people to our point of view all 

the time. 

The Engineers and Scientists of America 
has conducted a further study of the 
trends of starting salaries for newly grad
uated engineers. From the data available 
we have prepared recommended mini
mum starting salaries for various levels 
of experience and class standing. 

Copies of this recommended minimum 
standard have been sent to your Dean of 
Engineering, Engineering Library, Place
ment Director, and Chairmen of the 
Student Chapters of the various Tech
nical Societies. 

We would be happy to send you a com
plimentary copy upon request. 

Engineers and Scientists of America 

DECEMBER, 1959 

Munsey Building 
Washington 4, D. C. 
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SHAMROCK 

I N spite of the Thanksgiving 
feast and traffic fatalities, it 

seems that a goodly number of 
the oppressed have returned to 
the number one oppressor, gold 
old Orange Bowl bound Wazzou. 
It's kinda nice to come back, no 
matter how bad we hate the grind 
of early classes, late classes, Sat
urday classes, classes, quizzes, 
classes, etc. 

According to the latest count, 
the University of Missouri ranks 
seventeenth among all the col
leges and universities in the na
tion in number of full-time resi
dent students enrolled. This is 
from a survey which covers 995 
accredited universities and four
year colleges representing more 
than 1,000 separate campuses. The 
sixteen institutions ahead of us 
are, in order, California, State U. 
of New York, College of the City 
of New York, Minnesota, Michi
gan, Illinois, Wisconsin, Michigan 
State, Ohio State, Penn State, 
Indiana, Purdue, New York U., 
University of Washington, and 
Harvard. 

Also, the survey showed that 
the enrollment is up more in state 
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controlled schools than in the 
private schools. 

Great guns! The University did 
it again! It was announced De
cember 10 that Tesco, Inc., of St. 
Louis, was awarded a $6,107.75 
contract for furnishing and in
stalling record playing and public 
address systems in the three large 
student cafeterias here at the 
University. This ought to make 
the cafeterias even nicer. This 
seems like an awful lot of money. 
Maybe they are planning to ride 
first class. Let's hope they work 
decent after installation, at least 
for a whole month. 

Well, ol' Mucho, the Drylabbin' 
kid hasn't much real nasty to say 
this month. I thought, with the 
Christmas season, and all, that 
I'd try to be real extra special 
nice. Besides, who can think when 
he has a feeling like the morning 
after the night before? I do think 
it's real nice of everyone to give 
these wonderful going-away gifts 
of quizzes and homework. And 
these wishes of a Happy New Year 
and all that rot. If we took these 
wishes to heart, we'd never come 
back after the vacation. 

All is not lost. Some of the in
structors we know have a wonder
ful sense of humor, sadistic though 
it may be, Typical comments by 
one such instructor are as follows. 

"One part of this last quiz was a 
bit too rough. Ha, ha, ha. This 
made the class average pretty 
low. Ha, ha, ha. That's alright, 
though. You are all going to 
flunk, anyway. Ha, ha, ha." Ho, 
ho, arrgh! Yes, amazingly amus
ing. It gives you that unloved, un
wanted feeling. 

Oh, yes. The time is drawing 
nigh. Best ye draw in an extra 
supply of that proverbial liquid, 
the good old midnight oil. Trim 
thy lamps and dig in. If you don't 
want to get all rushed about this 
evil thing, just wait awhile longer. 
The longer you wait, the better 
chances you have on getting out of 
Engine School-on your ear, yet! 

It may not look like it but the 
time is coming when we will be 
blessed by the arrival of our. one 
and only love, St. Patrick himself. 
We must all pitch in and help for 
this grand and festive occasion. 
After all, we do have the tradi
tion of being the founders of the 
jolly old fellow to keep alive. So 
we mustin' let him down. Rumor 
has it that the chairman of St. 
Pat's Board could use some extra 
help, especially in the queen cate
gory. With so much royalty run
ning amuck in Engine School, 
there surely are a few who would 
be willing to aid with the queenly 
end of the job. See Bill Rigdon. 
He won't bite-hard. 

I still haven't received any 
cards and letters from you all out 
there in the land of enchantment. 
What's the matter? Can't you 
write? Don't worry about it. I 
can't either, and look where I am. 
I am not trying to put myself up 
as another Ann Landers or 
Dorothy Dix, but I would appre
ciate hearing from my vast public. 

Go have yourself a swingin' 
New Year. Remember, the word 
for the month is plagiarize, being 
careful, always, to call it research. 
Adios. M. D. 

THE MISSOURI SHAMROCK 
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IT'S an anti-friction bearing that's geometrically de

signed to give true rolling motion- and precision
made to live up to that design. Here's how you, as an 
engineer, can benefit from Timken® bearings: 

A Tapered design enables a Timken roller bearing 
• to take any combination of both radial and 

thrust loads. You'll often find that one Timken bearing 
does the load-carrying job of two ball or straight 
roller bearings. 

B Full line contact between rollers and races gives 
• Timken bearings extra load-carrying capacity. 

This enables a design engineer to cram maximum 
capacity into minimum space. And Timken bearings can 
be pre-loaded for accurate gear or spindle alignment. 

C Case carburization makes the steel of Timken 
• bearing races and rollers hard on the outside 

BETTER-NESS rolls OD 

TIM 
DECEMBER, 1959 

What is a 
Timken® 
tapered 
roller 
bearing? 

----
to resist wear, tough on the inside to resist shock. 
This prolongs the life of Timken bearings. And the 
steel we start with is the best. It's nickel-rich for 
toughness. 

What is Better-ness? It's our word for the 
result of the ceaseless American urge to make machines 
that do more, do better, do faster. Our engineers help 
make Better-ness possible. They've pioneered every 
major tapered roller bearing advance. And they work 
right at the drawing board with engineers of every 
major industry. It's exciting, rewarding work with a 
future. 

If you would like to help create Better-ness on our 
engineering team, write Manager, College Relations, 
The Timken Roller Bearing Company, Canton 6, Ohio. 

® 

tapered roller bearings 
First in bearing value for 60 years 
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BUI.I.ARNEY 

Police Sergeant: "College stu
dent, eh?" 

Prisoner: "Yes, sir." 
Patrolman: "It's a stall. I 

searched his pockets and found 
money in them." ... 

The professor who comes in 15 
minutes late is rare; in fact, he is 
in a class by himself. ... 
God made a machine, the machine 

made men. 
Doctors, lawyers, priests, and then 
The Devils got in and stripped the 

gears 
And turned out the first bunch of 

engineers. ... 
Angry Father: What do you 

mean by bringing my daughter 
in at this hour of the morning? 

Student: Have to be at class 
at eight. 

A preacher recently announced 
that there are 735 sins. 

He is being besieged with re
quests for the list, mostly from 
college students who think they're 
missing something. ... 

Overheard at Cafeteria: 
First Cook: "Hey, the garbage 

man is outside." 
Dietician: "OK., tell him to 

leave three cans today." ... 
An old maid is a gal who knows 

all the answers but is never 
asked the question. 
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Typist: "But professor, isn't 
this the same exam you gave last 
year?" 

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

... 
If it's funii.y enough to tell, it's 

been told; if it hasn't been told it's 
too clean; and if it's dirty enough 
to interest an engineer, ,the editor 
gets kicked out of school. ... 

Lecturer: If I talk too long, it's 
because I forgot my watch and 
there's no clock in this hall. 

Vocie fr om the audience: 
There's a calendar behind you. ... 

A bored cat and an interested 
cat were watching a game of 
tennis. 

"You seem very interested in 
tennis," said the bored cat. 

"It's not that," said the inter
ested cat, "but my old man's in 
the racket." 

... 
I had sworn to be a bachelor; 

She had sworn to be a bride. 
You already know the answer; 

She had nature on her side. ... 
Coed: "Oh, professor, whatever 

do you think of me now that I've 
kissed you?" 

Professor: "You'll pass." ... 
The editor of this column points 

with pride to the clean, white 
spaces between these jokes. 

MIKE HELTON, C.E. '61 

Coroner: "And what were your 
husband's last words?" 

Widow: "He said: 'I don't see 
how they can make any profit 
on this stuff at a dollar and a 
quarter a quart.'" ... 

A toast to that prehistoric 
genius who took two logs and 
made the first log-log slide rule. ... 

They laughted at Watt, too, until 
he invented the Watt Schmacallit. ... 

The E. E.'s Lament 
Through the smoke and ozone 

fumes 
The student slowly rises. 

His hair is singed, his face 1s 
black, 

His partner he despises. 
He shakes his head and says to 

him 
With word so softly spoken, 

"The last thing you said to me 
'I'm sure the switch is open'." ... 
Frosh: "My roommate says 

there are some things a girl 
shouldn't do before twenty." 

Soph: "Well, personally, I don't 
like a large audience either." ... 

Two young collegians were 
parked along a country lane. The 
moon was shining beautifully. 

She: "You remind me of Don 
Juan." 

He: "What do you know about 
him? He's dead." 

She: "Yeah, I know." 

THE MISSOURI SHAMROCK 



Atlas mi ssile, built by Convair (Astronautics ) Di vision of Genera l Dynamics Corporation as prime contractor. 

DECEMBER, 1959 

RCA ELECTRONICS 
CUTS DOWN 
THE C 

0 
u 
N 
T 
D 
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To our missile experts, "is it ready" is al
most as important as "how far can it go." 
For retaliatory power, missile crews must 
be able to launch a maximum number of 
missiles in rapid fire order. 

America's intercontinental ballistic mis
sile, the Atlas, had already proved itself 
for distance on a 5500-nautical-mile range. 
But checkout and launching took several 
hours. So the next step in turning the mis
sile into an operational weapon was to 
make it ready for quick action. RCA was 
selected to build an electronic system that 
would radically reduce the countdown 
time at the Atlas Operational Bases now 
under construction. 

Now, in a matter of minutes, this elabo
rate electronic system can determine if 
any part needs attention-or signals that 
the missile will be ready to go. 

This automatic checkout equipment 
and launch control system for the Atlas is 
one more of the many ways in which RCA 
Elec tronics works to strengthen our 
national defense. 

RADIO CORPORATION 
OF AMERICA 
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Photography 

works for 

the Engineer 

There's hardly a spot in business and 
industry today where photography does 
not play a part at simplifying or easing 
work and routine. It works in research , 
on the production line, in the engineer
ing and sales departments , in the office. 
And everywhere it saves time and costs. 
You wi ll find it valuable in whatever 
you do. So be sure to look into al l the 
ways it can help. 

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, electronics, design , sa les, 
and production. 

If you are looking for such an inter
es ting opportunity , write for informa
tion about careers with Kodak . Address: 
B usiness and Technical Personnel 
Department, Eastman Kodak Company, 
Rochester 4, N. Y. 

IN DEVELOPMENT 

Design problems a re studi ed a nd so lutions 
sugges ted by hi gh-speed motion pictures that 
slow down motion so that it can be stud ied . 

IN PRODUCTION 

Production lin e assemble rs, working 
from photogra phi c color transparencies, 
quickly a nd accurate ly co nn ect the 
intricat e m aze of multi-colored wires. 

IN SALES 

Photographs play a major ro le in providing 
manageme nt with an up-to-date record of 
physical faci lities - plants, branches a nd 
sales offices. 



Q. Mr. Savage, should young engineers 
join professional engineering socie
ties? 

A. By all means. Once engineers 
have graduated from college 
they are immediately "on the 
outside looking in," so to speak, 
of a new social circle to which 
they must earn their right to be
long. Joining a professional or 
technical society represents a 
good entree. 

Q. How do these societies help young 
engineers? 

A. The members of these societies 
-mature, knowledgeable men
have ap obligation to instruct 
those who follow after them. 
Engineers and scientists-as pro
fessional people-are custodians 
of a specialized body or fund of 
knowledge to which they have 
three definite responsibilities. 
The first is to generate new 
knowledge and add to this total 
fund. The second is to utilize 
this fund of knowledge in service 
to society. The third is to teach 
this knowledge to others, includ
ing young engineers. 

Q. Specifically, what benefits accrue 
from belonging to these groups? 

A. There are many. For the young 
engineer, affiliation serves the 
practical purpose of exposing his 
work to appraisal by other scien
tists and engineers. Most impor
tant, however, technical societies 
,enable young engineers to learn 
of work crucial to their own. 
These organizations are a prime 
source of ideas - meeting col
leagues and talking with them, 
reading reports, attending meet
ings and lectures. And, for the 
young engineer, recognition of 
his accomplishments by asso
ciates and organizations gener
ally heads the list of his aspira
tions. He derives satisfaction 
from knowing that he has been 
identified in his field. 

One of a series* 

Interview with General Electric's 

Charles F. Savage 

Consultant-Engineering Professional Relations 

How Professional Societies 

Help Develop Young Engineers 

Q. What contribution is the young en• 
gineer expected to make as an ac
tive member of technical and pro
fessional societies? 

A. First of all, he should become 
active in helping promote the 
objectives of a society by prepar
ing and presenting timely, well
conceived technical papers. He 
should also become active in 
organizational administration. 
This is self-development at work, 
for such efforts can enhance the 
personal stature and reputation 
of the individual. And, I might 
add that professional develop
ment is a continuous process, 
starting prior to entering col
lege and progressing beyond 
retirement. Professional aspira
tions may change but learning 
covers a person's entire life span. 
And, of course, there are dues to 
be paid. The amount is grad
uated in terms of professional 
stature gained and should al
ways be considered as a personal 
investment in his future. 

Q. How do you go about joining pro
fessional groups? 

A. While still in school, join student 
chapters of societies right on 
campus. Once an engineer is out 
working in industry, he should 
contact local chapters of techni
cal and professional societies, or 
find out about them from fellow 
engineers. 

Q. Does General Electric encourage par
ticipation in technical and profes
sional societies? 

A. It certainly does. General Elec
tric progress is built upon cre
ative ideas and innovations. The 
Company goes to great lengths 
to establish a climate and in
centive to yield these results. 
One way to get ideas is to en-

courage employees to join pro
fessional societies. Why? Because 
General Electric shares in recog
nition accorded any of its indi
vidual employees, as well as the 
common pool of knowledge that 
these engineers build up. It can't 
help but profit by encouraging 
such association, which sparks 
and stimulates contributions. 

Right now, sizeable numbers of 
General Electric employees, at 
all levels in the Company, belong 
to engineering societies, hold re
sponsible offices, serve on work
ing committees and handle im
portant assignments. Many are 
recognized for their outstanding 
contributions by honor and 
medal awards. 

These general observations em
phasize that General Electric 
does encourage participation. In 
indication of the importance of 
this view, the Company usually 
defrays a portion of the expense 
accrued by the men involved in 
supporting the activities of these 
various organizations. Remem
ber, our goal is to see every man 
advance to the full limit of his 
capabilities. Encouraging him to 
join Professional Societies is one 
way to help him do so. 

Mr. Savage has copies of the booklet 
"Your First 5 Years" published by 
the Engineers' Council for Profes
sional Development which you may 
have for the asking. Simply write to 
Mr. C. F. Savage, Section 959-12, 
General Electric Co., Schenectady 
5,N. Y. 

* LOOK FOR other interviews dis
cussing: Salary • Why Companies 
have Training Programs • How to 
Get the Job You Want. 

GENERAL. ELECTRIC 
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Energy conversion is our business 

JANUARY, 1960 

A method of doing work? 

A change of state? 

Regimentation of random motion? 

Organized degradation of matter? 

Is it reversible? 

Because we are constantly preoccupied 
with energy conversion, we are interested 
in energy in all its forms - solar, nuclear, 
thermal, mass, magnetic, electrical, me
chanical and radiant. 

And in our attempts to convert one form of 
energy into any other form, we search for 
methods which will give us the greatest 
amount of energy output from the smallest 
possible input. 

To aid us in our efforts, we call on a myriad 
of talents and capabilities: General Motors 
Corporation, its Di visions, other individuals 
and organizations. By applying this sys
tems engineering concept to new projects, 
we increase the effectiveness with which 
we accomplish our mission - exploring 
the needs of advanced propulsion and 
weapons systems. 

LISON 

Want to know about YOUR opportunities on 
the Allison Engineering Team? Write: Mr. R. C. 
Smith, College Relations, Personnel Dept. 

Division of General Motors, Indianapolis, Indiana 
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Karl Pearson ... on mystery versus ignorance 

"Does science leave no mystery? On the contrary. 

it proclaims mystery where others profess knowl

edge. There is mystery enough in the universe 

of sensation and in its capacity for containing 

those little corners of consciousness which project 

their own products, of order and law and reason, 

into an unknown and unknowable world. There 

is mystery enough here, only let us clearly distin

guish it from ignorance within the field of possible 

knowledge. The one is impenetrable, the other 

we are daily subduing." 

,......Grammar of Science, 1892 

THE RAND CORPORATION, SANTA MONICA, CALIFORNIA 

A nonprofit organization engaged in research on problems related lo national security and the public interest 
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Some pollen isn't 
to be sneezed at 

... it may be clue to oil! 

One of nature's most 
closely-guarded secrets 
is being unraveled to
day by the painstaking 
efforts of research 
scientists working 
with clues millions of 
years old, some dating 
back as far as 500 mil-What a 500-million-year--old 

spore looks like magnified. lion years. 

Scientists feel certain that vast supplies of oil lie 
undiscovered beneath the earth's surface. Only a few 
scattered and skimpy clues to its whereabouts exist. 
Fossils of plant and animal life are among the most 
important. But with the skill of an expert, nature has 
covered the trail well. In many areas, the better known 
fossils can't be found! 

Constantly searching for new clues, science "detec
tives" in the laboratories of Pan American Petroleum 
Corporation, a Standard Oil affiliate, have turned to 
the invisible pollen and spores that fill the air to the 
discomfort of hay fever sufferers. (Spores are similar 
to pollen and also can cause hay fever symptoms.) 
But these pollen and spores no longer peril allergy 
victims, for they have been embedded in rock for 
millions of years. 

These microscopic traces of plant life form the 
missing link, telling scientists the same story they 
normally get from the larger plant and animal fossils. 
Because of this new study, extensive areas, once 
passed over, have been opened to re-exploration. 
Scientists expect new oil discoveries will be made. 

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

WHAT MAKES A COMPANY A GOOD CITIZEN? 

Responsibility for the future is inherent in good citizen
ship. One way a company can discharge this obligation 
is through research aimed at expanding America's 
resources and assuring future generations the benefits 
we enjoy today. 

~" '~\.RS,l.,RY Of THco,, l,t, 

{ J1959) 
.+-,,,,,,,,VfNSARvorsT.t..l'll~i~t:>~ 

STANDARD OIL COMPANY 

JANUARY, 1960 

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 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 RAD I O CORPORATION • 

LABORATORIES AND MANUFACTURING PLANTS IN 20 FREE-WORLD COUNTRIES 

THE MISSOURI SHAMROCK 



ATOMS IN YOUR FUTURE? 

JANUARY, 1960 

You are looking at a photograph recently 
released by the Atomic Energy Commission. 
It shows the Commission's heavy water plant 
near the banks of the Savannah River in 
South Carolina. It is but one unit of an 
atomic energy project that covers more 
ground than the entire city of Chicago. 

This vast installation was built by Du Pont 
at government request in 1950 for cost plus 
$1. Still operated by Du Pont, it stands as a 
bastion of strength for the free world. Equally 
important, here are being expanded horizons 
of nuclear engineering which will eventually 
lead to better living for all of us. 

Like hundreds of other Du Pont research 
projects, probing the mysteries of the atom 
has led to all kinds of new jobs. Exciting 
jobs. In the laboratory. In production. In 
administration. Good jobs that contribute 
substantially to the growth of Du Pont and 
our country's security and prosperity. 

What does all this have to do with you? 

For qualified bachelors, masters and doc
tors, career opportunities are today greater at 

Du Pont than ever before. There is a bright 
future here for metallurgists, physicists, math
ematicians, electrical and mechanical engi
neers, and other technical specialists, as well 
as for chemists and chemical engineers. 

Perhaps you will work in the field of atomic 
research and development. But that is only a 
small part of the over-all Du Pont picture. 
Your future could lie in any of hundreds of 
areas, from the development of new fibers, 
films or plastics to the exploration of solar 
energy. Or in the sale and marketing of new 
products developed in these and many other 
areas. In any case, you will be given respon
sibility from the very start, along with train
ing that is personalized to fit your interests 
and special abilities. We'll help you work at 
or near the top of your ability. For as you 
grow, so do we. 

If you would like to know more about 
career opportunities at Du Pont, ask your 
placement officer for literature. Or write E. I. 
du Pont de Nemours & Co. (Inc.), 2420 
Nemours Building, Wilmington 98, Delaware. 

~ BETTER THINGS FOR BETTER LIVING .•. THROUGH CHEMISTRY 

Rl(o, U.S. PAT OfJ. 
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W. J. Burnham of Wes+inghouse's Electronics Lab controls the evaporation of germanium metal in a low pressure atmosphere. The 
germanium smoke collects on a glass disk producing a thin film semiconductor of the type to be used in telemetering systems. 

Is a semiconductor film the answer? 
Ask the men in the Electronics Lab 

The Electronics Laboratory helps the Westinghouse en
gineer use the latest tools in the electronics field and 
works to develop new ones for his special projects. If a 
Westinghouse engineer needs a new semiconductor film 
for a satellite telemetering system, or a highly sensitive 
tube for a new kind of TV camera, he can call on this 
group of experts for help. 

The lab is currently doing work with infrared imaging 
devices, molecular electronics, sound transmission in 
water and air, parametric amplification of microwaves, 
plasma physics, thermionic power conversion and light 
emission. Nearly all of its work is in support of engineers 
and scientists in other departments of the company. 

At Westinghouse the young engineer isn't expected to 
know all the answers. Our work is often too advanced 

6 

for that. Instead, each man is backed up by specialists, 
like those in the Electronics Lab. 

If you have ambition and real ability, you can have a 
rewarding career with Westinghouse. Our broad product 
line, decentralized operations, and diversified technical 
assistance provide hundreds of challenging opportunities 
for talented engineers. 

Want more information? Write to Mr. L . H. Noggle, 
Westinghouse Educational Department, Ardmore & 
Brinton Roads, Pittsburgh 21, Pennsylvania. 

YOU CAN BE SURE •.• IF ITS -
Westinghouse 

THE MISSOURI SHAMROCK 
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Management Engineers 

According to many experts, the man with an engineering degree has 
better executive capabilities than those with other types of education. The 
engineering education provides the study of science and the basic humanities 
background which provide for the executive judgment, foresight and objec
tivity needed for a good executive. The reason "for this switch is that many 
of the top-level decisions that are made today in the management field are 
of a technological nature. When millions of dollars are at stake in a decision, 
it pays to have someone at the top who is familiar with the nature and 
technicalities involved in the decision. So, with this so-called "managerial 
revolution," many more job openings are available for engineering gradu
ates in the field of management, thus providing an escape for those engi
neers who may not want to spend their time in an entirely engineering 
position. This comes as a welcome relief to those who have an engineering 
knowledge but hate to spend their time lost in a maze of data and research. 
So the day is coming when corporations will be headed by a so-called hybrid 
engineer, one who has augmented his engineering skill with leadership 
and managerial abilities in order that he might cope with the ever-increas
ing problems and complexities of the modern world . 

FRONTISPIECE 

These vertical steel vanes decrease turbulence in the air flow 
as its direction is altered at the corners of the supersonic wind 
tunnel at Tullahoma, Tenn. The diameter of the tunnel is 47 
feet at this point, and it ranges from 62 to 32 feet at other 
sections. 

JANUARY, 1960 

E . . E. R. 
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D. J. Durnin (E. E. '57) earned his degree at Johns Hopkins. An Associate Engineer at IBM, he is doing original work in the 

design and testing of thin film circuits. Two of his ideas in this field have been filed upon for patents. 



HE'S WORKING TO GIVE OLD 
METALS A NEW FUTURE 
The metals now being utilized in thin film development have 
been known and used for centuries. But dormant within these 
metals has been their quality of superconductivity at extremely 
low· temperatures. Only when researchers were able, with 
great ingenuity, to create certain relations between metals 
and changes in their basic structures, could these supercon
ducting qualities be utilized. But much remains to be done 
at this moment, especially in the application of thin metallic 
films to practical working devices. 

Development Engineers at IBM are at work daily on the 
problem. They envision the replacement of today's electronic 
logic elements with modules of amazing responsiveness, dura
bility, and simplicity. The extremely small size of these modules 
and their low power requirements will be important factors 
in shaping the electronic systems of the future. 

Closely allied on this work are engineers of practically every 
specialty. Only by bringing the talents and abilities of people 
of many fields to bear on the unique problems of thin film devel
opment, will progress be consistent with objectives. Engineers 
at IBM expect to obtain these objectives, and once they are 
obtained, to set new ones. 

If you think you might be interested in undertaking such truly 
vital and interesting work, you are invited to discuss your 
future with IBM. 

Our representative will be visiting your campus soon. He will 
be glad to talk with you about the many opportunities in vari
ous engineering and scientific fields. Your Placement Director 
can give you the date when our representative will next visit 
your campus. 

INTERNATIONAL BUSINESS MACHIN£$ CORPORATION 

For further information about opportunities at IBM, write, outlining your 
background and interests, to: Manager of Technical Employment, Dept. 
844, IBM Corporation, 590 Madison Avenue, New York 22, New York. 
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Guided tour 
of the 

solar system 
The new NASA Thor-boosted research rocket, DELTA, now being con
structed by Douglas, will set up big signposts for further space explorations. 
Combining elements already proved in space projects with an advanced 
radio-inertial guidance system developed by the Bel IT elephone Laboratories 
of Western Electric Company, DELTA will have the versatility and accuracy 
for a wide variety of satellite, lunar and solar missions. Douglas insistence 
on reliability will be riding with these 90 foot, three-stage rockets on every 
shoot. At Douglas we are seeking qualified engineers to join us on this and 
other equally stimulating projects. Write to C. C. LaVene, Box 600-Z, Douglas 
Aircraft Company, Santa Monica, California. 

Maxwell Hunter, Asst. Chief Engineer-Space Systems, goes over a 

proposed lunar trajectory with Arthur E. Raymond, Dou GLAS 
Senior Engineering Vice President of 

MISSILE AND SPACE SYSTEMS ■ MILITARY AIRCRAFT ■ DC-8 JETLINERS ■ CARGO TRANSPORTS ■ AIRCOMB ■ GROUND SUPPORT EQUIPMENT 
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Industry Speaks 

The Other Half 

THE engineer in modern busi
ness performs one of two 

functions : He either builds 
"things"-or he builds "sales." 

In my opinion, each is as im
portant as the other. 

I consider sales engineering 
"the other half" of the successful 
movement of a product from the 
drawing boards and research labs 
to the man who uses it. No matter 
how precisely-engineered a prod
uct is, no matter how thorough 
the research, the product cannot 
really serve its purpose until it 
is purchased and properly put to 
use. 

I think the greater opportunity 
for the engineer today-and the 
greater challenge - lies in the 
field of sales engineering. This has 
been brought about by the in
creasing complexity of the many 
new products which are now 
being marketed. A sales engineer 
adds the final, vital touches to 
the movement of technical prod
ucts in modern industry. 

Building a successful sales ter
ritory offers as much personal 
satisfaction as constructing a ma
chine or building- and it's not 
nearly so confining. As a sales 
engineer, you're dealing with 
people, and you're solving prob
lems not only on the drawing 
boards but also in the field of 
human relations. 

Look ahead 20 years from now. 
Which job would you rather 
have? That of Chief Engineer or 
General Sales Manager? The two 
most important things for you to 
consider-and in this order-are: 
Which will give you more per
sonal satisfaction, and which will 
bring you more material benefits. 

JANUARY, 1960 

MONTE E. PENDLETON, C.E. '52 

SUN-X BEING APPLIED TO WINDOWS 

When I received· my degree in 
1952, I became a sale~ engineer 
for a building materials company, 
selling insulation. Why? Simply 
because I knew my income would 
be based on my personal produc
tion. 

After selling insulation for three 
years, I discovered the relatively 
new glass tinting industry. Its 
tremendous possibilities fascin
cated me. 

In my sales job with the build
ing materials company, I had been 
proving how insulation retarded 
the passage of heat through walls, 
ducts and pipes, thereby effecting 
considerable savings in air con
ditioning and heating costs. 

When I first learned about glass 
tinting, I realized that windows 
were a much greater source of 
heat gain and heat loss-and that 
therein lay a chance to make 
additional s a v i n g s, especially 

through lower air conditioning 
costs. Every building that had 
windows was a market. 

I founded American Glass Tint
ing Corp. in 1955, distributing 
Sun-X Glass Tinting, a liquid 
plastic which we applied directly 
to existing windows of all types 
to filter the sunlight controlling 
sun fading, heat and glare. Sun
X is an alkyd-based plastic avail
able in 14 different tints. It pro
vides all the advantages of fac
tory-tinted glass at a fraction of 
the cost. 

I had plans of expanding the 
young company to an interna
tional distributorship, but at the 
start, this was mostly a dream. I 
had only one dealer and two em
ployees. 

The product proved itself. By 
the end of our second year, we 
had established 17 dealers, with 

(Continued on page 22) 
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Thermo-Lag 

Real Cool Paint 

ONE of the biggest problems 
facing today's missle de

signers is temperature control. 
Tremendous amounts of heat are 

produced by the combustion in 

the rocket motors, convection 
from the high temperature gases 

in the rocket nozzles, and by aero
dynamic heating. This heat must 

be controlled for several reasons. 
Most important, at higher temper
atures most metals lose strength. 
Strain and tolerance problems oc

cur because no two metals expand 
at the same rate when heated. 
Also the payload, be it sensitive 
instruments or human beings, 
must be protected. 

The most publicized heating 

problem is that of re-entry. The 

transient heating under these cir
cumstances is intense. A typical 
heating rate is 2500 BTU / ft. 2-sec. 
-enough to boil and vaporize 

2½ pounds of water from each 
square foot every second. The 
temperature near the rocket may 
be in excess of 15,000-20,000° F . 
High temperature gradient, as 
well as high surface shear, pro

mote very high rates of heat 

transfer into and through the skin 
and into the payload. Essential 
missle components may be des

troyed unless this heat is re
moved or absorbed into some 
medium. A similar situation ex
ists in rocket motors and motor 
nozzles which are subjected to 
high pressures and temperatures 
internally. 

Large quantities of time and 

money have been spent in the 
search for a solution to these 
problems. Many methods have 
been tried without any real suc
cess. Most have turned out to be 
too heavy, too costly, too hard to 
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apply , or subject to failure under 
unusual conditions. 

One proposed solution to these 
problems that shows considerable 
promise for the future was an
nounced recently by Emerson 

Electric Company. They have de

veloped a family of paint formula
tions, given t h e trade name 
"Thermo-lag", that sublime. These 

compounds dissipate heat by va
porizing in the same manner that 

dry ice does, that is, they evapo
rate directly from a solid into a 

gas. This process takes place at a 
constant temperature regardless 
of the rate of heating encountered. 

Thermo-lag compounds have 

many interesting characteristics. 
Those under development at pres

ent include a temperature range 

of 220 ° F. to 1200° F., although 
higher and lower temperatures 
are believed obtainable. The tem
perature can be controlled by 
varying the mixture and applica

tion thickness, and it can be pre
dicted to plus or minus 10° F. 
Vaporizing time can be similarily 

controlled. Not only do these com

pounds absorb heat, but they also 
have good insulating qualities. 
T h e y remain undamaged by 

shock, either physical or thermal. 
Many advantages are claimed 

for Thermo-lag besides constant 
temperature. It can be applied by 
conventional spraying, brushing, 
or dipping methods, and it cures 
essentially at room temperature. 
Like any other paint it follows 

the contours of the surface it is 
applied to. Another important fea
ture is that is disappears as it 
works. In large rockets, even 
though half of the layer may have 
to be retained for re-entry, this 
weight saving can be tremendous 

RICHARD SCOTT, E.E. '6 l 

and important. The precise tem
perature control that it provides 
may make it feasable to substi
tute lighter materials in some 

cases, thus bringing about more 
weight savings. 

The National Aeronautical and 

Space Administration has selected 
Thermo-lag to provide thermal 
protection for the "Little Joe" 

capsule, the fore-runner of the 
"Mercury" man-in-space vehicle. 

In addition it is being tested on 
the Minute Man ICBM, the Po
laris, and the X-7 hypervelocity 
research vehicle. Other areas of 
application include the Honest 
John program where Thermo-lag 

is used- to protect the powerplant 
nozzle and resonance suppressor. 

In the nozzle Thermo-lag T-230-G, 
which sublimes at 230 ° F., is used 

in the same manner as a water 
jacket except that no jacketing 
is required. This has resulted in 
reduced metal temperature which 
means improved strength charac
t eristics and the elimination of 
possible dimensional distortion. 

The substitution of Thermo-lag 
T-450 coated aluminum for steel 

has proven practicable in the res
onance suppressor. This means a 
60 '/4 weight reduction. 

Emerson has not yet developed 
t h e commercial properties of 
Thermo-lag, but the compounds 
would have widespread applica
tions in high temperature proces
ses and in time could replace 
many conventional insulating ma

terials. At present an intensive re
search program is under way to 
determine more of the properties 
of Thermo-lag and to discover 
further applications and to hasten 
the utilization of these com

pounds. 

THE MISSOURI SHAMROCK 



• Shown above is a freon refrigeration system for manned flight environmental control systems, Garrett 
the Boeing 707. Through its unique design, a 10-ton designs and produces equipment for air-breathing 
cooling capacity is provided at one-tenth the weight aircraft as well as the latest space vehicles such as 
of commercial equipment. The leading supplier of Project Mercury and North American's X-15. 

DIVERSIFICATION IS THE KEY TO YOUR FUTURE 

Company diversification is vital to the graduate engi
neer's early development and personal advancement 
in his profession. The extraordinarily varied experi
ence and world-wide reputation of The Garrett 
Corporation and its AiResearch divisions is supported 
by the most extensive design, development and pro
duction facilities of their kind in the industry. 

This diversification of product and broad engineer
ing scope from abstract idea to mass production, 
coupled with the company's orientation program for 
new engineers on a rotating assignment plan, assures 
you the finest opportunity of finding your most profit
able area of interest. 

Other major fields of interest include: 

• Aircraft Flight ond Electronic Systems-pioneer and 

major supplier of centralized flight data systems and 
other electronic controls and instruments. 

• Missile Systems- has delivered more accessory 
power units for missiles than any other company. 
AiResearch is also working with hydraulic and hot 
gas control systems for missiles. 

• Gos Turbine Engines-world's largest producer of 
small gas turbine engines, with more than 8,500 
delivered ranging from 30 to 850 horsepower. 

See the magazine, "The Garrett Corporation and 
Career Opportunities," at your college placement 
office. For further information write to Mr. Gerald 
D. Bradley in Los Angeles ... 

THE 
~ 

GARRETT ..... CORPORATION 

~iResearch Manufacturing Divisions 
Los Angeles 45, California• Phoenix, Arizona 

Systems, Packages and Components for: A I R c RAFT • M I s s I LE , N u c LE AR A N o I N o u s T R I AL A p p LI c AT Io N s 
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Automatic systems developed by instrumentation 
engineers allow rapid simultaneous recording 

of data from many information points. 

Frequent informal discussions among analytical 
engineers assure continuous exchange of ideas 

on related research projects. 

Under the close supervision of an engineer, 
final adjustments are made on a rig for 

testing an advanced liquid metal system. 

and what. they do 
The field has never been broader 
The challenge has never been greater 

Engineers at Pratt '& Whitney Aircraft today are concerned 
with the development of all forms of flight propulsion 
systems-air breathing, rocket, nuclear and other advanced 
types for propulsion in space. Many of these systems are so 
entirely new in concept that their design and development, 
and allied research programs, require technical personnel 
not previously associated with the development of aircraft 
engines. Where the company was once primarily interested 
in graduates with degrees in mechanical . and aeronautical 
engineering, it now also requires men witli degrees in 
electrical, chemical, arid nuclear engineering, and in physics, 
chemistry, and metallurgy. 
Included in a wide range of engineering activities open to 
technically trained graduates at all levels are these four 
basic fields.,: 
ANALYTICAL ENGINEERING · Men engaged in this 
activity are concerned with fundamental investigations in 
the fields of science or engineering related to the conception 
of new products. They carry out detailed analyses of ad
vanced flight and space systems and interpret results in 
terms of practical design applications. They provide basic 
information which is essential in determining the types of 
systems that have development potential. 
DESIGN ENGINEERING The prime requisite here is an 
active interest in the application of aerodynamics, thermo
dynamics, stress analysis, and principles of machine design 
to the creation of new flight propulsion systems. Men en
gaged in this activity at P&W A establish the specific per
formance and structural requirements of the new product 
and design it as a complete working mechanism. 

EXPERIMENT AL ENGINEERING Here men supervise 
and coordinate fabrication, assembly and laboratory testing 
of experimental apparatus, system components, and devel
opment engines. They devise test rigs and laboratory setups, 
specify instrumentation and direct execution of the actual 
test programs. Responsibility in this phase of the develop
ment program also includes analysis of test data, reporting 
of results and recommendations for future effort. 
MATERIALS ENGINEERING Men active in this field 
at P&W A investigate metals, alloys and other materials 
under various environmenta1 conditions to determine their 
usefulness as applied to advanced flight propulsion systems. 
They devise material .testing methods and design special 
test equipment. They are also responsible for the determina
tion of new fabrication techniques and causes of failures or 
manufacturing difficulties. 

THE MISSOURI SHAMROCK 



~t Pratt & Whitney Aircraft ... 

) 

Exhaustive testing of full-scale rocket engine thrust chambers is 
carried on at the Florida Research and Development Center. 

For further information regarding an engineer
ing 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 
Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS- East Hartford 
FLORIDA RESEARCH AND DEVELOPMENT CENTER - Palm Beach County, Florida 

JANUARY, 1960 17 
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Look beyond lhe obvious •• Iii 

~ 
___ 

-,_ 
... as you consider your first professional job. 
At Melpar, we believe that all young engineers 
and scientists should develop the habit of looking 
beyond the obvious. 

First, what is the obvious? It's obvious that 
you're in demand. You don't have to worry about 
getting your material wants satisfied. And you 
don't have to worry about getting opportunities 
for professional growth. Since you are in demand, 
you can expect to get the things you want from 
any number of potential employers. 

But, if you look beyond the obvious, you'll real ... · 
ize now that you're going to want something more 
than "want satisfaction" out of your career. 
You're going to want pride-pride in your per
sonal, individual contribution. 

At Melpar, where we are now working on 120 
advanced defense and space exploration projects, 
we are interested only in young men who realize 
that pride is a r eward that extends much beyond 
the obvious. Because Melpar is a proud Company. 
We're proud of our IMAGINEERING approach 
to the solution of electronic problems; we're proud 
of our uninterrupted growth and controlled expan
s ion; we're proud of the communities that sur
round our laboratories and plants in Northern 
Virginia and Boston, and we're proud of our cre
ation, des ign, and production of electronic prod
ucts destined for universal application. 

If you want an opportunity to be proud of your 
contribution and your Company, we're interested 
in hearing from you. Tell us about yourself. 
Either ask your college's Placement Director to 
arrange a personal interview with the Melpar 
representative who will be visiting your campus, or 
write to our Professional Employment Supervisor. 
Tell him if you would like to hear from one of 
your college's graduates who is now progressing 
at Melpar. 

""'ru'i -~-
MELPAR \/ INC 

' 
A SUBSIDIARY OF WESTINGHOUSE AIR BRAKE COMPANY 

3401 Arlington Boulevard, Falls Church, Virginia 

In Historic Fairfax County 

(10 miles from Wash ington, D. C.) 
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complete instrumentation for NASA's Project Mercury 

COLLINS ELECTRONICS 
The reality of McDonnell's manned sat

ellite will be a great milestone in NASA's 
exploration of space. Collins Radio Com
pany is proud to participate in Project 
Mercury by supplying the complete elec
tronics system, including orbital radio 
voice communication, a command system 
for radio control, a telemetry data system, 
a Minitrack beacon system, a transponder 
beacon system for precision tracking, and 
a rescue radio voice and beacon system. 

Collins needs engineers and physicists to 
keep pace with the growing demand for its 
products. Positions are challenging. Assign
ments are varied. Projects currently under
way in the Cedar Rapids Division include 
research and development in Airborne 
communication, navigation and identifica-

tion systems, Missile and satellite tracking 
and communication, Antenna design, Ama
teur radio and Broadcast. 

Collins manufacturing and R & D in
stallations are also located in Burbank 
and Dallas. Modern laboratories and re
search facilities at all locations ensure the 
finest working conditions. 

Your placement office will tell you when 
a Collins representative will be on campus. 

For all the interesting facts and figures 
of recent Collins developments send for 
your free copies of Signal, published quar
terly by the Collins Radio Company. Fill 
out and mail the attached coupon today. 
You'll receive every issue published during 
this school year without obligation. 

§cos~ 

COLLINS RADIO COMPANY • CEDAR RAPIDS, IOWA • DALLAS, TEXAS • BURBANK, CALIFORNIA 
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SHAMROCK 

Sez 
W ELL, dear hearts, how's 

the scene? With the ad
vent of the new year, there should 
be many, many things to holler 
about. If not for, then against. 
Besides, hollering is good for the 
lungs, and with lung cancer com
ing in as the big rage, it's good 
to have healthy lungs. Say, by the 
way, who's winning, cancer or 
cigarettes? I haven't heard the 
latest results. It's kinda like the 
Democrats and Republicans; both 
are no good, but which of the two 
is worse. That is the beeg, beeg 
question. 

Here's a sure-fire winner. One 
day a math professor walked into 
his classroom wearing this huge, 
flamboyant, outrageous, etc., neck
tie. You know the kind, a derelict 
from the way gone bygones. Any
hoo, some unfortunate slob on 
the back row had the stupidity to 
utter a suppressed snicker. This 
immediately caught the prof's ear, 
and his eye caught the student. 
Upon interrogation it was found 
(naturally) that the student ac
tually liked the color and style 
of the tie, in spite of the outburst. 
The poor clod had no other choice! 
So, the prof proceeded to ask the 
fellow what he thought the tie 
was worth. The kid, hoping to ap
pease the honorable prof, quoted 
five dollars as a good starting bid. 
Immediately thereupon, the prof 
jumped at this offer and cried, 
"Sold!" 

Ha, ha. Very humorous until 
the prof demanded that the kid 
fork over the money then and 
there. That boy was definitely 
talking when he should have been 
listening. 
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Hear ye, hear ye! All good 
scientists and engineers take heed. 
The International Committee on 
Weights and Measures has taken 
action and has given us some new 
prefixes ( or prefices, as the case 
may be) for denoting multiples 
and sub-multiples of units. On the 
big end formerly the largest pre
fix was mega, meaning million. 
They have added two more, giga 
and tera, meaning billion and tril
lion, respectively. On the small 
end, two more also have been 
added after micro, meaning one 
millionth. They are, nano, for one 
billionth, and pico, for one tril
lionth. Now ain't that jes' fine? 
So next time you have some very 
large or small number to use, be 
sure you use the new prefices 
and have everyone else wonder
ing what the heck you're talking 
about. That makes a good thought 
for the month. Fool 'em. Ah, so. 

Say, how are things over around 
Steve's Place? I've been so busy 
drylabbing (that's me!) that I just 
haven't found the time to get over 
and see how the girls are getting 
along, if such a thing is possible 
without my illustrious presence. 
I don't care what anyone says 
about the little dears over there, 
they just have a certain little 
something extra that just isn't 
found elsewhere. It must be the 
rules and hours they keep that 
does it. Plus money. Actually, 
you'd be surprised how poor some 
of the Susies are. A few are in 
such bad shape that they are 
really scraping the bottom of the 
barrel just to get by. That is 
barrel number seventeen out of 
the hundreds of barrels of oil 

that their wells are producing 
each day. 

And then some people have the 
audacity to say that farming is 
rough. It sure as thunder is, but 
why do the Agriculturals have to 
show everyone else up with the 
biggest and newest cars? One 
thing about the Aggies can be 
said for sure, though. They are 
certainly among the few of the 
populace which are outstanding 
in their field (s) . 

Why is it that this studying 
kick is such a bore? It looks like 
eventually t h a t some painless 
method of assimilating knowledge 
could be found. But until a better 
way is found, I guess that we'll 
have to stick with the old conven
tional method of becoming smart, 
doing our feeble best to stay ahead 
of the Russians. Always the Rus
sians. Gain prestige. Beat the Rus
sians. It's really funny to me to 
read in the papers that the United 
States' prestige soared with the 
successful firing of the new Pluto 
rocket, or Soviet supremacy was 
clinched with their invention of 
a successful double frammis with 
an intermittent whammy, ad nau
seam. It's a crying shame that in
ternational relations are of such a 
schoolboy nature. "If you don't 
leave me alone, I'll drop a bomb 
on you," is the typical cry, with 
nobody trusting nobody. Everyone 
has a chip on their shoulder, dar
ing the other fellow to knock it 
off. But wait! You say that there 
is a formidible power from outer 
space threatening our planet? 
Wow! Are we ever friends, and 
have been since the beginning of 
time. That just might be how the 
cookie would crumble if the Bug
Eyed Monsters from Infinity sud
denly showed up on the scene. 
It's a shame that it would take 
something of that magnitude to 
bring around a family reconcilia
tio,n. Oh, well, that's enough 
dreaming for awhile. In the mean
time this is your little inner space 
monster bidding you all a fond 
adieu. M. D . 
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AND DICK MASLOWSKI 
They're transmission engineers with Michigan Bell 
Telephone Company in Detroit. Burnell graduated 
from Western Michigan in 1951 with a B.S. in 
Physics, spent four years in the Navy, then joined 
the telephone company. His present work is with 
carrier systems, as they relate to Direct Distance 
Dialing facilities. 

Dick got his B.S.E.E. degree from Michigan 
in 1956 and came straight to Michigan Bell. He 
is currently engineering and administering a pro
gram to utilize new, transistorized repeater (ampli
fier) equipment. 

Both men are well qualified to answer a ques
tion you might well be asking yourself: "What's 
in telephone company engineering for me?" 

SAYS DICK: 

"There's an interesting day's work for you every 
day. You really have to use your engineering train
ing and you're always working with new develop
ments. Every time Bell Laboratories designs a new 
and more efficient piece of equipment, you are 
challenged to incorporate it in our system effec
tively and economically. For example, I have been 
working on projects utilizing a newly developed 
voice frequency amplifier. It's a plug-in type
transistorized- and consumes only two watts, so it 
has lots of advantages. But I have to figure out 
where and how it can be used in our sprawling 
network to provide new and improved service. 
Technological developments like this really put 
spice in the job." 

SAYS BURNELL: 

"Training helps, too-and you get the best. 
Through an interdepartmental training program, 
you learn how company-wide operations dovetail. 
You also get a broad background by rotation of 
assignments. I'm now working with carrier sys
tems, but previously worked on repeater (ampli
fier) projects as Dick is doing now. Most 
important, I think you always learn 'practical engi
neering.' You constantly search for the solution 
that will be most economical in the long run." 

There's more, of course- but you can get the 
whole story from the Bell interviewer. He'll be 
visiting your campus before long. Be sure to sit 
down and talk with him. 

BELL TELEPHONE COMPANIES 
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OHM'S LAW? 

Inspector Shellac O h m s of 
Standard Prototype Yard was 
rolling down Friction Drive in his 
International Maxwell, trying to 
remember Ava Gadro's number, 
so he could phone and data for 
the Policemen's Ball, when sud
denly his tire went "Baume." 
"OH Nernst," said Shellac, " that's 
an optical flat, all right, and I 
don't have anion with me. But, 
ogee, ammonia sh o r t distance 
from the Ideal Gas Station, run 
by my good friend, Sol Vent, who, 
at this moment, is freon bail." 

Two Ideal Gas mechanics quick
ly changed Ohm's tire, and just 
as he left the station, a rubber 
policeman whizzed by, his Carnot 
cycle going at fuel speed, and 
making a rawinsome. Ohms knew 
he was deuteride Bi, but won
dered watt made him rush SO4. 
He shouted atom, but the copper 
was gone. "O Gauss," said Ohms." 
His reaction was instantaneous as 
he set out behind with aurora. 

By radio activity, Shellac 
learned that Mike Rofared, Re
cipro City's top-rankine rookie, 
was chasing a suspected Joule 
thief. 

Ohms raced down Elect Road 
past the carbons, narrowly miss
ing a conductor, around the Dex
tro Rotary, through Chi Square, 
back over Wheatstone Bridge, 
and up into Fahren Heights. He 
swung left at the old Ball Mill, 
slowed down for the Mono Clinic, 
zipped past the Palladium, where 
a mathematical convention was 
adjourning, and roared all the way 
to the liquid junction at the endo
thermic street. Shellac saw the 
quarry ahead. They had raced 
nearly to the city limits when he 
swerved to avoid A Vander W aal 
that was out of gas and crashed 
into a sine, slightly grazing a tan 
gent. The Raman effect r uined 
his differential, so he couldn't go 
beyond th~ limits. Volting out of 
his buss, he took up the chase on 

22 

foot. Soon he came across Mike 
Rofared holding a couple at gun 
in a magnetic field. 

"HOH, Mike, what did you ces
ium4 ?" Ohms roared. Mike tossed 
him a snappy salute and ex
plained: "Well, sir, I stopped in 
at the Invar Bar, a local dyne and 
dance joint, for a couple of quartz 
of Lamvert Beer. There I saw 
Ann Hydrate, a touch Chlorine 
and mol, sitting alone at a two
place log table. I knew some Joule 
thieves had made a raid on Ethyl 
Benzine's country estate, and I 
xenon Ann one of the Benzine 
rings, and a para Ethyl's earrings. 
I zinc anode an explanation, but I 
saw anion me, and Be4I could 
torque dewar, she galvanized into 
activity, and Van't Hoff like a 
shot. True to the Kopps Rule , I 
was quick to follow, but when I 
saw her jump into her Mercury 
190 eight, I knew I was infra tuff 
chase, for these Mercuries are too 
Phosphorous. However, her en
gine started Fehling at the city 
limits, and that was the solution. 
She had lead me to the missing 
Joules, and to her accomplice, 
Eddy Current, who was about to 
barium under the square roots 
of a common log here in this mag
netic field." 

"Okay, you're invert sugar," 
Ohms snarled at Ann Hydrate. 
"You're of with Ed ta prism! 
Keep anion them, Mike, if they 
move Coulomb! I'm off to call the 
wagon and phone the papers. I 
spectroscope the whole country. 
"Son," he beamed, "I'll transfer 
you to niton Tuesday, for this." 
This was, in effect, a beta rays 
than usual for in Recipro City, 
nitrates are much Mohr than those 
Faraday man. 

"Gosh, Chief," Mike said, "it 
was your training that taught me 
how. I owe it all to you!" Which 
just proves that, be he ever so 
humble, thert;'s no police like 
Ohms! • 

THE OTHER HALF 
(Continued from page 13) 

3 of them in Europe, and our busi
ness was gathering momentum 
every month. 

Now, Sun-X is manufactured 
by E. I. du Pont de Nemours and 
Company, Inc. Our sales this year 
will exceed $1 million, and we 
have 106 dealers in the U. S., and 
37 in Europe, Africa, South Am
erica, Central America, Canada 
and the Philippines. 

Building a business like this 
was a sales engineering problem. 
I had to prove how the material 
solved problems caused by the sun. 

I really didn't try to sell the 
material itself. I concentrated on 
selling the service it performed, 
the benefits it brought. I sold 
Sun-X as a means of reducing 
fade, heat, and glare-as a cure 
for sun problems. 

By reducing heat, Sun-X cuts 
down substantially on air con
ditioning costs. This is an impor
tant factor in selling buildings 
that have existing air conditioning 
systems or those that h a v e 
scheduled installation of air con
ditioning. Sun-X could cut costs 
on both the installation of the 
units and the monthly operating 
expenses, because less tonnage 
was required. 

Sun-X also solves glare prob
lems without reducing working 
light or distorting vision. This 
was an important selling point for 
schools, hospitals, and factories. 

Another feature of Sun-X is 
that it filters and absorbs ultra
violet rays, which cause fade. This 
is important to display managers 
who are confronted with the prob
lem of fading merchandise in 
their store windows. Millions of 
dollars are lost every year through 
fade damage. Tests have shown 
that Sun-X will reduce sun fade 
up to 99 per cent. 

In organizing a dealer network 
and promoting sales for American 
Glass Tinting Corp., I found that 
nothing could have been more 
helpful than my engineering back-

( Continued on page 28) 
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Engine Week 

Queen Candidates 

From left to right: Ellen Thomas, Kappa Alpha Theta; Carolyn Ann Bear, Zeta Tau Alpha; 
Johnnie Sandra Deer, Dormitory A; Marjorie Boss Irwin, McHaney Hall; and Dusene Alee 
Vunovich, Dormitory A. 

Five girls have been chosen 
finalists in the annual Engineers' 
Queen contest held by the Engi
neers' Club at the University of 
Missouri. 

The finalists are: Ellen Thomas, 
daughter of Mr. and Mrs. Lloyd B. 
Thomas, 832 Virginia Avenue, Co
lumbia, a junior in the College of 
Arts and Science, representing 
Kappa Alpha Theta sorority; Car
olyn Ann Bear, daughter of Mr. 
and Mrs. David V. Bear, 603 
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Medavista Drive, Columbia, a 
freshman in the College of Arts 
and Science, representing Zeta 
Tau Alpha sorority; Johnnie San
dra Deer, daughter of Oren C. 
Deer, Buffalo, a freshman in the 
College of Arts and Science, rep
resenting Dormitory A; Marjorie 
Boss Irwin, daughter of Maj. and 
Mrs. Donald S. Irwin, Scott Air 
Force Base, Ill., formerly of Co
lumbia, Ill., a freshman in the 
School of Nursing, representing 

McHaney Hall; and Dusene Alee 
Vunovich, daughter of Mr. and 
Mrs. Duke Vunovich, 6018 Holmes 
Street, Kansas City, a freshman 
in the College of Education, rep
resenting Dormitory A. 

The five were selected from 55 
candidates by a vote of the Engi
neers' Club. The winner will be 
elected at the regular March 
meeting of the Club and will be 
announced at the annual St. Pat's 
Ball March 19. 
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LANGUAGE TRANSLATOR 
Delivery of a Computer Lan

guage Translator s y s t e m for 
speeding the handling of electron
ic data from tests of the North 
American A via ti on "Hound Dog" 
missile was announced by the 
Electronic Engineering Company 
of California which designed and 
manufactured the data proces
sing system tool. 

The Computer Language Trans
lator was delivered to North Am
erican Missile Division, Downey, 
California, at a total purchase 
price in excess of $140,000. It is 
the first Model ZA-100 Computer 
Language Translator system to be 
delivered to a Southern California 
missile manufacturer, and the 
second system to be delivered to 
a missile manufacturer in the 
Western United States. 

The CLT system enables dif
ferent computers or data process
ing systems which use different 
"languages" to interchange data 
at high speeds and without going 
through a punched card transla
tion process. 

HIGH TEMPERATURE 
THERMOMETERS 

The National Bureau of Stand
ards has been investigating the 
properties and characteristics of 
Platinum resistance thermometers 
for use at temperatures above 
630.5°C. A successful thermom
eter designed for this range has 
been developed, and experiments 
have been performed to determine 
the stability of this thermometer 
when subjected to high tempera
ture environments f o r 1 o n g 
periods of time and when sub
jected to mechanical shock. 
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Sylvania's Tiny Lamp 

DEFENSE TIED TO CHEMISTRY LAMP THRE·A1>S NEEDLE 

The chemical industry and the 
nation's defense have been insep
arable ever since Paul Revere 
supplied gunpower to Continental 
troops. Today, nearly ever prod
uct of the industry can find its 
own special role in U.S. defense. 

Of the 226 "survival" items 
listed by the Office of Defense 
Mobilization as necessary to sus
tain civilian and military person
nel in the event of attack, 62 are 
direct products of the chemical 
industry. 

During the Korean conflict, the 
industry not only met the needs 
of the civilian economy, but also 
made available many new military 
items, such as rockets and nylon 
armor. 

Current contributions include 
plastics for artillery shell casings, 
polyester fiber for blimp skins 
and new techniques to improve 
photographic results of aerial re
connaissance. 

An incandescent lamp, so small 
it can be passed through the eye 
of a darning needle, has been 
placed in production by Sylvania 
Lighting Products, a division of 
Sylvania Electric Products, Inc. 
The new lamp, the smallest mass 
produced incandescent lamp in 
the world, is expected to open new 
frontiers in many phases of micro
miniature transistor circuitry. 

"PAINT ON" INSULATION 
Westinghouse engineers have 

developed a new insulation that 
can simply be painted or sprayed 
on electrical equipment subject 
to high-voltage discharges that 
cause the rapid breakdown of 
conventional insulating materials. 
The new insulation dries to form 
a smooth and attractive painted 
surface and, at the same time, 
gives standard insulating materi
als as much as 300 times more re
sistance to breakdown by elec
trical arching or "tracking." 
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.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 fums 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 choice. 

What's ahead for you? I:Iagan 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--------------------------

HAGAN CHEMICALS &CONTROLS, INC. 
Hagan Building, Pittsburgh 30, Pennsylvania 

Attention Personnel Department 

D ivisions: Calgon Company, Hall Laboratories 

Na m e _ ________________ _ 

Address ____ ___ ___ _ _____ _ 

City _ _ _________ Zone ___ _ _ _ 

Sta t e ________________ _ _ L _________________________ J 
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Tau Beta Pi Contest 

Engineers In Government 

ACCORDING to the constitu
fl_tion of the United States, the 
power of the government is to be 
derived from the people. Even 
our local governments, s t a t e, 
county and city, are based on this 
democratic principle. Yet do the 
people of the United States really 
govern themselves? One merely 
has to read the papers after elec
tion day and determine what per
cent of the population went to the 
polls and voted. Usually, it is a 
small percentage, at any rate, 
smaller than it should be. This 
display of apathy toward our gov
ernment should cause concern for 
everyone especially the educated 
people with no exception made 
for engineers. 

There are many reasons why 
engineers should take part in 
governmental affairs. But, taking 
part means more than just voting. 
It means attending meetings and 
conventions, running for a n d 
holding offices, advising your rep
resentatives and most important 
encouraging your friends, neigh
bors and fellow citizens to take 
part in governmental affairs. 

Although the engineer, during 
his education, receives the larger 
part through technical courses, a 
portion of his education is devoted 
to a liberal education with usual-

ly one course in American History 
or American Government or both. 
Also, the engineer is well ac
quainted with many natural laws 
that govern the universe. Accord
ing to some theories, governments 
should be based on certain natural 
laws, some of which are, that all 
men are created equal, everyone 
should have the right to govern 
themselves and every man should 
be free. It is the duty of the gov
erning body to pass laws to up
hold these natural laws and the 
duty of all the people to see that 
these laws are enforced. 

Our government today is a 
highly complex organization con
tinually taking on projects to 
preserve our freedom, provide 
protection to health and property, 
improve social and economic 
conditions and to improve and 
maintain good relations with 
other countries of the world. All 
of these projects, existing and 
new ones will involve problems, 
moral and social, economic and 
technical problems. During the 
course of an engineer's education 
and training, he will have ac
quired a skill of analyzing and 
solving many different types of 
problems. The engineer is also 
trained to make improvements, 
discover new ideas and try to 
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make o p e r a t i o n s run more 
smoothly with less cost. Thus he 
would be qualified to take part 
in governmental affairs. 

The engineer has economic rea
sons to take part in governmental 
affairs. Although new discoveries 
made by engineers have played a 
large part in improving our na
tional economy, so has the gov
ernment played a large part in 
maintaining the economy. An en
gineer owes it to himself, his pro
fession and to his community to 
assist the government in this 
project. 

The engineer has professional 
reasons to take part in govern
mental affairs. In doing so, he is 
complying with the "Canons of 
Ethics" and the "Rules of Profes
sional Conduct". By showing an 
interest in government, the engi
neer is gaining recognition and 
respect for the engineering pro
fession as well as for himself as 
an individual. 

In taking part in governmental 
affairs the engineer will also be 
serving himself through self-sat
isfaction by having an improved 
government. All engineers should 
take advantage of every oppor
tunity to take part, it can prove 
interesting and the rewards will 
be high. 

And what a dream she is, too! This sweet little editor's helper is Barbara 
Bolen, a freshman in the School of Education. Barbara comes from the river 
town of Jefferson City, where they make the laws and break the law 
breakers. She has pledged Delta Gamma sorority but is spending her fresh
man days in the Hall of Johnston. The picture on the opposite page just goes 
to show that the life of the editor is not always a dull drag . With her around 
things aren't at all boring. Petitions for editorship are now available! 
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SALES 
ENGINEERIN 
UNLIMITED 

ti(;DUNHA 

DEANE KEUCH 
Purdue University ·53 

DEANE KEUCH, one of 136 Dunham-Bush sales 
engineers, knows the advantages of being associated with a 
dynamic young company with extensive product lines. 

Following his engineering studies at Purdue, Deane joined 
Dunham-Bush as a trainee and soon became an application 
engineer. After a relatively short time he was assigned his own 
territory, working out of the Cleveland area sales office. 

In calling on consulting engineers, architects, plant engineers, 
wholesalers, contractors and building owners, Deane (like all 
Dunham-Bush sales engineers) finds it reassuring to be backed by 
his area office and the facilities of Dunham-Bush laboratories. 

Equally reassuring is the availability of complete lines. The range 
of Dunham-Bush refrigeration products runs from compressors 
to complete systems; the range of air conditioning products 
extends from motel room conditioners to a hospital's entire air 
conditioning plant. The heating line is equally complete: from a 
radiator valve to zone heating control for an entire apartment 
housing project. The Dunham-Bush product family even includes 
specialized heat transfer products applicable to missile use. 

If you'd like to know more about the company 
that offers "Sales Engineering Unlimited", send for a copy of 
"This is Dunham-Bush". 

AIR CONDITIONING, REFRIGERATION, 

HEATING PRODUCTS AND ACCESSORIES 

Dunham-Bush, Inc. 
WEST HARTFORD 1 0, • CONNECTICUT, • U. S. A. 

SALES OFFICES LOCATED IN PRINCIPAL CITIES ---------
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THE OTHER HALF 
( Continued from page 22) 

ground. It was a tremendous boost 
to be able to talk to architects 
and engineers as one professional 
to another. 

In working with Du Font's re
search people, I would have been 
lost without my engineering train
ing. A background in business ad
ministration would not have been 
nearly as helpful as my studies 
in engineering. 

Engineering graduates should 
carefully consider the growing op
portunities in sales engineering
the other half of modern industry. 
The sales and management field 
is challenging, and it is highly 
profitable. 

ALCOHOL IN CATTLE FEED 
A liquid fed supplement in

troduced in the Midwest only two 
year ago is expected to tally its 
millionth contented consumer this 
year. The unusual feature of the 
new feed for cattle and other 
ruminants is its six per cent con
tent of ethyl alcohol. 

Delivered by tank truck to local 
farms, the feed supplement con
sists of 67 per cent molasses, 10 
per cent urea, 6 per cent ethyl al
cohol, 3 per cent phosphoric acid, 
4 per cent trace minerals and vi
tamins, and 10 per cent water. It 
is used mainly in feeding live
stock, dairy cattle and sheep to 
supplement feeding with low-cost 
roughages; however, it is also 
used with full grain rations. 

Results of feeding with the al
cohol-spiked supplement speak 
for themselves. Progressive farm
ers and livestock feeders using it 
report striking improvements in 
animal nutrition and health. Their 
cattle gain weight more rapidly, 
eat more low-cost feeds, and, best 
of all, produce meat that is more 
tender and flavorful with less 
cover fat and more of the desired 
marbling of fat in the meat itself. 
Feed costs are 10 to 20 per cent 
less for beef cattle fed this sup
plement, tests show. Average 
weight gains go up from 15 to 25 
per cent. 

THE MISSOURI SHAMROCK 



ANOTHER WAY RCA 
SERVES BUSINESS 

THROUGH 
ELECTRONICS 

Princeton, N. J, Today the area around this historic educational center is one of the country's foremast communities of scientific research. 

RCA Electronics helps build a new capital of science 
at Princeton, N. J. 

Explorers once loeked for new opportunities beyond 
the mountains and the oceans. Today, our frontiers 
are somewhere out in space or deep inside the 
atom. The modern explorer is the research scientist. 
He seeks new ideas, new knowledge. 

Research has been an important activity at RCA 
ever since it was founded in 1919. And eighteen 
years ago many scattered operations were united 
in the RCA David Sarnoff Research Center, which 
set the pattern for a new capital of industrial re
search at Princeton, N. J. Here, RCA provided 
gifted men with fine facilities-and created a di-

mate in which research thrives. Since then, many 
other institutions dedicated to research in a variety 
of fields have been erected in the area. 

From RCA's vision' has grown a reservoir of 
scientists and research men whose achievements 
put electronics into service on an ever-broadening 
front, and with such success that RCA means elec
tronics-whether related to international communi
cations, to the clearest performance of television in 
color or black-and-white, radio and stereophonic 
music or to national defense and the electronic 
conquests in space. 

RADIO CORPORATION OF AMERICA 

The RCA David Sarnoff Research Center, dedicated in 1942, was one 
of the first industrial laboratories established in the Princeton area 



30 

NASA LEADS 

U.S. VENTURES 

INTO 

OUTSTANDING PROFESSIONAL OPPORTUNITIES AVAILABLE 

TO GRADUATING SCIENTISTS AND ENGINEERS 

NASA plans, directs and conducts the Nation's 
aeronautical and space activities for peaceful pur
poses and the benefit of all mankind. 

NASA's efforts are directed toward discovering 
new knowledge about our universe and formu
lating new concepts of flight within and outside 
the earth's atmosphere. Through the application 
of the resulting new knowledge and supporting 
technology, we will gain a deeper understanding 
of our earth and nearby space, of the moon, the 
sun and the planets, and ultimately, of inter
planetary space and the distant galaxies. 

NASA is now engaged in research, development, 
design, and operations in a wide variety of fields, 
including: 

Spacecraft • Aircraft • Boosters • Payloads 
Flight dynamics and mechanics • Aeroelasticity 
Launching and impact loads • Materials and struc
tures • Heat transfer • Magnetoplasmadynamics 
Propulsion and energy systems: nuclear, thermal, 
electrical, chemical • Launching, tracking, naviga
tion, recovery systems• Instrumentation: electrical, 
electronic, mechanical, optical • Life support sys
tems • Trajectories, orbits, celestial mechanics 
Radiation belts • Gravitational fields • Solar and 
stellar studies • Planetary atmospheres • Lunar 
and planetary surfaces • Applications: meteor
ology, communications, navigation, geodesy. 

Career Opportunities 
At NASA career opportunities for graduates 

with bachelor's or higher degrees are as unlimited 
as the scope of our organization. Because of our 
dynamic growth and diversified operations, ex
cellent opportunities for personal and professional 
advancement are available for graduates with 
majors in: 

Engineering: Aeronautical, Mechanical, Electronic, 
Electrical, Chemical, Metallurgical, Ceramic, Civil, 
Engineering Mechanics, Engineering Physics 
Science: Astronautics, Physics, Electronics, Chem
istry, Metallurgy, Mathematics, Astronomy, Geo
physics 

For details about career opportunities, write 
to the Personnel Director of any of the 
NASA Research Centers listed below or 
contact your Placement Officer. 

NASA Research Centers and their 
locations are: 
• Langley Research Center, Hampton, Va. 
• Ames Research Center, Mountain View, Calif. 
• Lewis Research Center, Cleveland 35, Ohio 
• Flight Research Center, Edwards, Calif. 
• Goddard Space Flight Center, Washington 25, D.C. 

NASA National Aeronautics and Space Administration 

THE MISSOURI SHAMROCK 



BULLARNEY 

Guided Missile - Das Sientifiker 
Geschtenwerkes Firenkrakker. 

Rocket Engine - Firenschpitter 
mit Smokenund Schnorten. 

Liquid Rocket - Das Skwirten 
Jucenkind Firenschpitter. 

Guidance System - Das Sch
teerenwerke. 

Celestial Guidance - Das Sch
ruballische Schtargazen Peep
englasser mit Komputerattach
en Schteerenwerke. 

Pre-Set Guidance - Das Senden 
Offen mit ein Pattenbacker und 
Finger Gekrssen, Schteeren
werke. 

Control System - Das Pullen
und-Schoven Werke. 

Warhead - Das Lauden boomer. 
Nuclear Warhead - Das Earge

schplitten Laudenboomer. 
Hydrogen Device - Das Earge

schplitten Laudenboomer mit 
ein Grosse Holengraund und 
Alles Kaput. 

Management - Das Ultzerenbal
den Groupe. 

Engineering - Das Aufguefen 
Grupe. 

Project Engineer - Das Schwet
tennoudter. 

Windtunnel - Das Huffenpuffen 
Grupe. 

Computing - Das Schlidenruler 
Grupe. 

Structural Test - Das Pullen
parten Grupe. 

Security - Das Schnoopen 
Bunche. 

Contract Administrator - Das 
Tablegepaunder Grupe. 

JANUARY, 1960 

Planning - Das Schemen Grupe. 
Nuclear Research - Das Whiz

kid den Grupe. 
Facilities - Das Daskgeschoven 

Bunche. 
Support Equipment - Das Gar

terbelten Grupe. 

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

"'" Boarder: It's disgraceful, ma-
dam. I'm sure two rats were fight
ing in my bedroom last night. 

Madam: What do you expect 
for $25 a month? Bull fights? 

"'" The psychiatrist was testing the 
intelligence of a hopeful candidate 
for discharge from the asylum. 

Doc: "What would happen if I 
cut off your ear?" 

Joe: "I couldn't hear." 
Doc: "And if I cut off the other 

ear?" 
Joe: "I couldn't see." 
Doc: "Why?" 
Joe: "Because my hat would 

fall over my eyes." 

"'" Of course you've all read the 
immortal words of Benjamin 
Franklin: "Kid, keep your damn 
hands off my kite." 

"'" He: "Whisper those three little 
words that will make me walk on 
air." 

She: "Go hang yourself." 

MIKE HELTON, C.E. '61 

Said the rooster as he put the 
ostrich egg in front of the hen: 
"I'm not complaining, but I just 
want you to see the kind of work 
they do in some places." 

"'" 
"Hey, Dad. I'm home from 

school again." 
"What the devil did you do this 

time?" 
"I graduated." 

"'" 
In a chemistry class at Rutgers 

the students were being orally 
tested. 

Th e profesor asked several 
questions, and then it was one of 
the "hep cats" turn to answer. 

"You . . ." said the professor 
pointing to this fellow, "what is 
steam?" 

'Steam? Why professor, that's 
water that's crazy with the heat!" 

"'" 
A preacher at the close of his 

sermon discovered one of his dea
cons asleep. He said, "We will 
now have a few minutes of prayer. 
Deacon Brown, you lead!" 

"Lead?" cried Brown, suddenly 
awakening, "I just dealt!" 

"When you were courting me," 
Mrs. Recentwed complained, "you 
used to catch me in your arms 
every night." "Yeah," bassoed her 
disillusioned husband, "and now, 
I catch you in my pockets every 
night." 
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Photographs of parts, assemblies 
and models help both speed and 
accuracy in drafting. 

At Rohr Aircraft photog
raphy provides accurate in
structions for the intricate 
assembly of an 880 jet engine. 

From drafting board to final assembly ... 

Photography works for the engineer 

Today photography has become an accepted, 
important tool in business and industry. It 
helps in product design, in engineering and 
development, in production, in quality control 
and in sales. 

Whatever your work in whatever field, you 
will find all along the line that photography 
will provide quicker, more accurate, and more 
economical methods of getting a job done. It 
will save you time. It will reduce costs. 

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. 



Q. Mr. Savage, should young engineers 
join professional engineering socie
ties? 

A. By all means. Once engineers 
have graduated from college 
they are immediately "on the 
outside looking in," so to speak, 
of a new social circle to which 
they must earn their right to be
long. Joining a professional or 
technical society represents a 
good entree. 

Q. How do these societies help young 
engineers? 

A. The members of these societies 
-mature, knowledgeable men
have an obligation to instruct 
those who follow after them. 
Engineers and scientists-as pro
fessional people-are custodians 
of a specialized body or fund of 
knowledge to which they have 
three definite responsibilities. 
The first is to generate new 
knowledge and add to this total 
fund. The second is to utilize 
this fund of knowledge in service 
to society. The third is to teach 
this knowledge to others, includ
ing young engineers. 

Q. Specifically, what benefits accrue 
from belonging to these groups? 

A. There are many. For the young 
engineer, affiliation serves the 
practical purpose of exposing his 
work to appraisal by other scien
tists and engineers. Most impor
tant, however, technical societies 
enable young engineers to learn 
of work crucial to their own. 
These organizations are a prime 
source of ideas - meeting col
leagues and talking with them, 
reading reports, attending meet
ings and lectures. And, for the 
young engineer, recognition of 
his accomplishments by asso
ciates and organizations gener
ally heads the list of his aspira
tions. He derives satisfaction 
from knowing that he has been 
identified in his field. 

One of a series* 

Interview with General Electric's 

Charles F. Savage 

Consultant-Engineering Professional Relations 

How Professional Societies 

Help Develop Young Engineers 

Q. What contribution is the young en
gineer expected to make as an ac
tive member of technical and pro
fessional societies? 

A. First of all, he should become 
active in helping promote the. 
objectives of a society by prepar
ing and presenting timely, well
conceived technical papers. He 
should also become active in 
organizational administration. 
This is self-development at work, 
for such efforts can enhance the 
personal stature and reputation 
of the individual. And, I might 
add that professional develop
ment is a continuous process, 
starting prior to entering col
lege and progressing beyond 
retirement. Professional aspira
tions may change but learning 
covers a person's entire life span. 
And, of course, there are dues to 
be paid. The amount is grad
uated in terms of professional 
stature gained and should al
ways be considered as a personal 
investment in his future. 

Q. How do you go about joining pro
fessional groups? 

A. While still in school, join student 
chapters of societies right on 
campus. Once an engineer is out 
working in industry, he should 
contact local chapters of techni
cal and professional societies, or 
find out about them from fellow 
engineers. 

Q. Does General Electric encourage par
ticipation in technical and profes
sional societies? 

A. It certainly does. General Elec
tric progress is built upon cre
ative ideas and innovations. The 
Company goes to great lengths 
to establish a climate and in
centive to yield these results. 
One way to get ideas is to en-

courage employees to join pro
fessional societies. Why? Because 
General Electric shares in recog
nition accorded any of its indi
vidual employees, as well as the 
common pool of knowledge that 
these engineers build up. It can't 
help but profit by encouraging 
such association, which sparks 
and stimulates contributions. 

Right now, sizeable numbers of 
General Electric employees, at 
all levels in the Company, belong 
to engineering societies, hold re
sponsible offices, serve on work
ing committees and handle im
portant assignments. Many are 
recognized for their outstanding 
contributions by honor and 
medal awards. 

These general observations em
phasize that General Electric 
does encourage participation. In 
indication of the importance of 
this view, the Company usually 
defrays a portion of the expense 
accrued by the men involved in 
supporting the activities of these 
various organizations. Remem
ber, our goal is to see every man 
advance to the full limit of his 
capabilities. Encouraging him to 
join Professional Societies is one 
way to help him do so. 

Mr. Savage has copies of the booklet 
"Your First 5 Years" published by 
the Engineers' Council for Profes
sional Development which you may 
have for the asking. Simply write to 
Mr. C. F. Savage, Section 959-12, 
General Electric Co., Schenectady 
5,N. Y. 

* LOOK FOR other interviews dis
cussing: Salary • Why Companies 
have Training Programs • How to 
Get the Job You Want. 

GENERAL. ELECTRIC 





THIS IS THE WORLD'S BIGGEST TRUCK 

Your first impulse is to dive for the 
ditch when you see this mastodon of 
trucks roaring down the road. But if 
you were a contractor, you'd soon de
termine that this world's-largest
truck is an 18-wheel, 750-horsepower 
monster that can haul 165 tons of pay
load each trip. 

The box and frame are built from a 
remarkable United States Steel grade 
called USS "T-1" Constructional 
Alloy Steel. It's more than three times 
stronger that standard steel, so they 
could use thinner, lighter sections. 
Result: They shaved 12½ tons of 
dead weight from the trailer by de
signing with the new steel, a net 
weight savings of 25%. The savings 
went into extra payload capacity. 

Unlike most ultra-strong alloy 
steel, "T-1" Steel can be easily 
formed, and it can be welded in the 
field without fancy heat treating 
equipment. "T-1" Steel resists impact, 
corrosion, abrasion. And it retains its 
strength down to a hundred degrees 
below zero. "T-1" Steel's only one of 
the amazing high-strength metals pro
duced by U. S. Steel. 

U.S. Steel is constantly working on 
newer and stronger metals for the 
important jobs of the future. The suc
cess of this research and the applica
tion of these steels depends upon engi
neers. If you would like details of the 
many engineering opportunities in the 
steel industry, send the coupon. 

USS and "T-1 are registered trademarks 

United States Steel 

United States Steel Corporation 
Personnel Division 
525 William Penn Place 
Pittsburgh 30, Pennsylva_nia 

~ 
Please send me the booklet, "Paths of Opportunity." 

Name ________ ~--------

Schoo~----------------
Address ________________ _ 

CitY--------~one __ State ___ _ 

---------------------~ 



Going up for "good seeing." Un
manned balloon-observatory starts its 
ascent to take sunspot photos. "Project 
Stratoscope" is a continuing program 
of the Office of Naval Research and 
the National Science Foundation. 

FEBRUARY, 1960 

One of the sharpest photos ever taken of 
sun's surface. It, and hundreds of others 
taken by stratoscope, may answer mystery 
of violent magnetic disturbances on earth. 

Exact position of photograph in relation 
to the total sun surface is shown here. Plotting 
and photography of precise areas was made 
possible by airborne RCA television. 

RCA REPORTS TO THE NATION: 

REMARKABLE NEW PHOfOS UNLOCK 
MYSTERIES OF SUN'S SURFACE 
Special RCA Television, operating from stratosphere, 
helps get sharpest photos of sun's surface ever taken 

Scientists recently took the first, 
sharp, searching look into the center of 
our solar system. It was achieved not 
by a missile, but by a balloon posted 
in quiet reaches of the stratosphere. 

The idea was conceived by astrono
mers at the Princeton University Ob
servatory. They decided that a floating 
observatory-equipped with a tele
scope-camera-would offer a stable 
"work platform" from which sunspots 
could be photographed free of the distor
tion caused by the earth's atmosphere. 

But "Project Stratoscope" encoun
tered an unforeseen and major obstacle 
on its initial flight. A foolproof method 
was needed for aiming and focusing 
the telescope of the unmanned observ
atory. Princeton asked RCA to help. 

A special RCA television system was 
devised which enabled observers on the 

ground to view exactly what the tele
scope was seeing aloft. This accom
plished, it was a simple matter to 
achieve precise photography-directed 
from the ground by means of a separate 
RCA radio control system. 

The resulting pictures reveal sun
spot activities in unprecedented detail. 
They provide the world with important 
information regarding the magnetic 
disturbances which affect navigation 
and long-range communications. 

The success of "Project Stratoscope" 
is another example of RCA leadership 
in advanced electronics. This leader
ship, achieved through quality and 
dependability in performance, has al
ready made RCA Victor the most trusted 
name in television. Today, RCA Victor 
television sets are in far more homes 
than any other make. 

RADIO CORPORATION OF AMERICA 
THE MOST TRUSTED NAME IN ELECTRONICS 
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William Whewell ... on mind and matter 

" ... these metaphysical discussions are not to be put in 

opposition to the study of facts; but are to be stimulated, 

nourished and directed by a constant recourse to experi- · 

ment and observation. The cultivation of ideas is to be 
conducted as having for its object the connexion of facts; 
never to be pursued as a mere exercise of the subtlety of 
the mind, striving to build up a world of its own, and 
neglecting that which exists about us. For although man 

may in this way please himself. and admire the creations 
of his own brain, he can never, by this course, hit upon 

the real scheme of nature. With his ideas unfolded by 

education, sharpened by controversy, rectified by meta
physics, he may understand the natural world, but he 
cannot invent it. At every step, he must try the value 
of the advances he has made in thought by applying his 
thoughts to things." 

.-Phil-0sophy of the Inductive Sciences, 1847 

THE RA ND CORP OR A TIO N, SA NT A M ON IC A, CA LIFO RN I A 
A nonprofit organization· engaged in research on problems related to national security and the public interest 
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Energy conversion is our business 

FEBRUARY, 1960 

Earth's attraction for a 
lightning bolt? 

+or-, which is up? 

A resonant phenomenon? 

A singularity in a field? 

What is the nuclear "glue" 
for like charges? 

A better comprehension of charge 
is important to Allison because 
energy conversion is our business 
and charge is one keystone for this 
conversion work. Thus we have a 
deep and continuing interest in elec
trons, protons, positrons, neutrons, 
neutrinos-charge in all its forms . 

In its investigations, Allison calls 
upon the capabilities within General 
Motors Corporation and its Divisions, 
as well as the specialized talents 
of other individuals and organ
izations. By applying this systems 
engineering concept to new re
search projects, we increase the effec
tiveness with which we accomplish 
our mission-exploring the needs 
of advanced propulsion and weap
ons systems. 

Want to know about YOUR opportunities on 
the Allison Engineering Team? Write:Mr. R. C. 

lie:====~ Smith, C.,Jlege Relations, Personnel Dept. 

LISON 
Division of General Motors, 

Indianapolis, Indiana 
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Westinghouse scientist Robert Sampson analyzes a special photoelastic model under polarized light to calculate 
the stresses which would be built up in an atomic reactor component now in the design stage. 

If your design must resist severe stress and 
shock, the Mechanics Lab can help you 

Engineers at Westinghouse can count on the Mechanics 
Lab for expert advice and help on problems involving 
static or dynamic mechanics. If an engineer's design 
must withstand the shock of a missile blast, or the stress 
in an atomic reactor, the men in the Mechanics Lab will 
analyze it for him and point out ways to improve it. 

This laboratory supplements the work of engineers in · 
all departments at Westinghouse. Its typical activities 
include studies of flow and combustion, heat transfer, 
lubrication, stress, and vibration ... studies aimed at 
solving today's specific problems, as well as building a 
store of knowledge for tomorrow. 

The young engineer,at·Westinghouse isn't expected to 
know all the answers ... our work is often too advanced 
fo, that. Instead, his abilities and knowledge are backed 
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up by specialists like those in the Mechanics Laboratory. 
If you have ambition and ability, you can have a 

rewarding career with Westinghouse. Our broad product 
line, decentralized operations, and diversified technical 
assistance provide hundreds of challenging opportunities 
for talented engineers. 

Want more information? Write today to Mr. L. H . 
Noggle, Westinghouse Educational Department, 
Ardmore & Brinton Roads, Pittsburgh 21, Pennsylvania. 

YOU CAN BE~ ••• IF ITS 

Westinghouse 
THE MISSOURI SHAMR.OCK 
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Changing Times 

In looking back over the years we have been here at the University, 
we have noticed many, many changes in the University from just about all 
points of view. We have seen buildings being razed and new, large ones 
replacing them; additions to already existing buildings; and even construc
tion on land formerly occupied by nothing save grass, weeds, and trees. 
Also, to keep pace with the tremendous building program, the teaching staff 
has been increased and courses of study have been revised . All this growth 
has been caused by the annual increase in enrollment here at the University . 
This, to us, is a most impressive thing. It makes us feel that we are a member 
of a fine educational institution which is constantly striving for improvement. 
If the pace of improvement continues in the future as it has in the past few 
years that we have been here, who knows what the place will look like or 
who of us will be able to recognize it, say, in ten or twenty years hence? 
Little did we know that the place would be built up as it is now when we 
first came here, and even then we thought that the place was pretty large 
and imposing . Now look at it. Our one hope is that the University will be 
able to continue this growth and not slack off on any of the important 
aspects of the quality of the educational essentials. E.E .R. 

FRONTISPIECE 

Shown here is one of the fuel element assemblies built for 
the Yankee Atomic Electric Company's power plant at 
Rowe, Mass. The completed 134,000 kilowatt plant will 
have 76 of these elements within its pressurized water 
reactor. Each assembly is about eight feet long and about 
eight inches square and is comprised of 304 stainless steel 
tubes, each containing 150 pellets of enriched uranium 
oxide. 

-Photo Court<>•-- Westinghouse 
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Robert M. King (B. S. E., Princeton '57, M. S., Carnegie Tech) is investigating applications of the electronic computer in advanced computer 
design. A skilled pomputer programmer, he has done original work in organizing programs that make possible computer self-diagnosis. 



HE GETS COMPUTERS TO 
DIAGNOSE THEIR OWN FAULTS 

·with the increasing size and complexity of modem computers, one 
of the most interesting problems that engineers face is the rapid 
and efficient location of failures within the system. 

The method which they have found most practical is to use the 
speed and logical abilities of the computer itself to make the 
diagnosis. Programming computers to perform this function is the 
job of Robert M. King. 

The Diagnostic Technique 
He prepares programs for the computer which actually simulate 
the deductive processes of a man investigating the faults of the 
machine. Each program instructs the computer to exercise various 
segments of its circuitry in a logical order. 

The result of each test is checked against the correct result, stored 
in the computer memory, of previous tests of the same circuitry 
when in proper working order. If the results do not agree, a mes
sage is automatically typed which indicates the failure and which 
component caused it. 

A computer is particularly adept at this job. It can take into con
sideration simultaneously a large number of factors. It can also 
work at very high speeds. Once a program is properly written, the 
computer makes no errors. Appropriately enough, diagnostic pro
gramming often aids in designing better computers. 

A Programmer's Background 
Computer programs are the result of ingenious applications of 
many intellectual qualities. Computer design and language are 
based on sound laws of logic. Therefore an important prerequisite 
is the ability to analyze complex problems and to deduce from them 
useful methods of solution consistent with machine requirements. 

If you think you might be interested in working in one of the many 
fascinating areas of computer programming, you are invited to 
talk it over with an IBM representative. The future can be as un
limited as the future of the computer itself. 

IBM 
INTERNATIONAL BUSINESS MACHINES CORPORATION 

Your Placement Officer can tell you when an IBM representative 
will visit your campus. Or write, outlining briefly your back
ground and interests, to: Manager of Technical Employment, IBM 
Corporation, Dept. 845,590 Madison Avenue, New York 22, N. Y. 



The Dean Speaks 

I WAS LOOKING through the 
Post Dispatch the other day 

and there were several stories 
that were interesting to me-for 
example, the Missouri Senate 
Amendment proposing a constitu
tional amendment for state wide 
prohibition was called up in the 
House. 

Women's hats puzzle the job
bers as milliners in convention say 
that women of the Mississippi Val
ley spend $60,000,000 annually for 
hats-mostly of the coal scuttle 
variety. 

There was also a story concern
ing mileage tests on automobiles, 
explaining that a single cylinder 
10-hp Cadillac obtained 42 miles 
per gallon of gas, and a single 
cylinder 16-hp Buick obtained 28 
miles per gallon of gasoline; and 
Will Rogers and his troupe of 
lariat throwers, including a train
ed horse, were featured on the 
vaudeville bill at Forest Park 
Highlands. 

I am sure you will also be inter
ested i1,1 some of the advertise
:nents appearing in the Post Dis
Jatch. For example, Annie Oak
ley was recommending Herpicide; 
women's shoes were selling at 
$4.00 and $4.50; men's blue serge 
suits were advertised at from 
$9.00 to $20.00, and beef roasts 
sold at llc per pound. The Balti
more & Ohio was advertising a 
return trip ticket to New York 
for $29.50, and the Chicago & 
Alton "Red Flyer" left St. Louis 
at 9: 00 o'clock in the morning and 
arrived in Kansas City at 6: 30 
PM-and was finished completed 
with electric lights! 
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Feedback 
HUBER 0. CROFT, Dean 

College of Engineering, Universi ty of Missouri 
Before St. Louis Electr ical Board of Trade Luncheon Meeting, 

St. Louis, Missouri on February 23 , 1960 

The Union Electric Company 
was advertising the motto "Keep 
Cool"-"Use electricity at home 
during hot weather-60-day trial 
proposition - Hold your summer 
business-200 candle-power Tung
sten Clusters will do it!" 

A further headline news item 
was: "President supports corpo
rate and income taxes." 

In sports, there was a quarter
page picture of Ty Cobb getting 
away from homeplate. Both St. 
Louis teams were at the bottom 
of their respective leagues. And a 
further news headline: "Ex-Presi
dent Roosevelt killed six lions." 

I was looking at the Post Dis
patch the other day, but it just 
happened to be the issue of May 8, 
1909. This date was chosen be
cause of the important fact that 
the St. Louis Electrical League 
was organized on that date, and I 
am sure to most of us it will be 
interesting to consider the many 
wondrous changes that have 
occurred since that date. 

This feedback is historical in 
character rather than in realm of 
electronics, but it may be interest
ing to continue to examine the 
record of the year 1909. As re
corded in the magazine "Electrical 
World": "The electrical industries 
in the St. Louis area employed 
some 2500 people with a total in
vestment of $15,000,000, of which 
$5,000,000 was manufactured lo
cally. 

The principal companies manu
facturing electrical products and 
located in St. Louis were the 
Wagner Electric Manufacturing 
Company, the Emerson Electric 

Manufacturing Co., the Columbia 
Incandescent Lamp Company, the 
Century Electric Company, the 
Maloney Electric Company, the 
Frank Adams Electric Company, 
the St. Louis Electric Heating 
Company, the Central Telephone 
& Electric Company, the William 
Wurdock Electric Manufacturing 
Co., the U . S. Incandescent Lamp 
Company, and the American Car
bon & Battery Company. 

A further story in the "Electri
cal World" was as follows: "The 
electrically propelled automobile 
for pleasure service or commer
cial purposes has been in exis
tence for twenty years. During 
that time, it has developed from a 
mere curiosity to the foundation 
of a business which supports num
erous important factories and 
which turned out perhaps 4,950 in 
1909. The electrical vehicle has 
made good-and it is here to 
stay!" A further statement in
dicated that the principal electric 
automobiles were those made by 
Baker, Studebaker, Columbia, 
Babcock, Woods, Columbus, 
Rauch & Lane, and Broe. 

Another story of interest from 
Richmond, Virginia, was that the 
city fathers were considering 
changing the basis of rates of 
Tungsten lamps from kilowatt 
hours to candle power because of 
the reduction in current consump
tion of Tungsten lamps and the 
resulting reduced income. 

Again, the Quarry Street sta
tion boasted of two 14,000 kilo
watt vertical turbines operating 

(Continued on page 16) 
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Summer jobs often lead to rewarding careers at Du Pont 

THIS SUMMER ... 

FEBRUARY, 1960 

ON-THE-JOB TECHNICAL TRAINING AT DU PONT 

Pictured are a few of the many Du Pont 
plants and laboratories across the country 
where selected technical students roll up 
their sleeves during summer vacation and 
put their college training to practical use. 

Most of the assignments are similar to 
work the employees are likely to do after 
graduation. Next summer, for example, a 
chemical engineering student may go to 
work on a catalyst recovery project. A 
mechanical engineering trainee may be
come engrossed in a challenging hydraulic 
study. A promising young chemist may 
tackle a problem in organic chemistry. 

In short, each man is given a regular 
plant or laboratory assignment commen
surate with his education to date. And, as 
with permanent employees, the student's 
training is personalized and tailored to fit 
his background and interests ... even to 
the location he prefers, as far as practical. 

This program has proved of benefit both 
to students and to Du Pont. It gives stu-

dents an opportunity to increase technical 
knowledge and to learn how to put college 
training to use in industry. It gives 
Du Pont a chance to observe men who will 
soon be graduating in science and engi
neering. Many of these summer associa
tions are stepping stones to rewarding 
careers with this company. 

Juniors, seniors and graduate students 
will be given technical assignments. Op
portunities are in chemical, mechanical, 
electrical and metallurgical engineering; 
also in physics and mathematics. Candi
dates should write at once to E. I. du Pont 
de Nemours & Co. (Inc.), 2420 Nemours 
Building, Wilmington 98, Delaware. Open
ings are, of course, limited. 

There are opportunities also for men 
who have completed their freshman and 
sophomore years, as laboratory assistants 
or vacation relief operators. They should 
apply direct to the Du Pont plant or 
laboratory location of their choice. 

BETTER THINGS FOR BETTER LIVING •• ; THROUGH CHEMISTRY 
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New Construaion 

Building for the Electricals 

THE CONSTRUCTION of 
new buildings always pro

vides interesting watching, par
ticularily for engineers. During 
the past few years the University, 
with its large expansion program, 
has been a good place for an engi
neer to be a sidewalk superinten
dent. Some of these construction 
projects, such as the new addition 
to the Civil and Chemical Engi
neering labs that was opened last 
year and the new Electrical Engi
neering Building that has just 
been put into use, have been of 
special interest to engineers. The 
latter, a $1,300,000 reinforced con
crete structure with red brick and 
limestone trim, represents a sig
nificant stride forward, not only 
for the College of Engineering but 
for the University as well. 

The building is divided into two 
parts. On the north side of the 
glass enclosed lobby is the main 
part of the building, a 122 by 190 
foot three story structure devoted 
to classroom, laboratories, and of
fices. On the south side of the 
lobby is the auditorium. 

In the main part of the building, 
the center of each floor is taken 
up by a rectangular block of four 
rooms. On the top floor these 
rooms are laboratories. On the 
other two floors, they are used for 
design and drafting classes, al
though provisions have been made 
so that they may be converted into 
laboratories when it becomes 
necessary. 

A tier of rooms runs along the 
outside walls on each floor except 
the first. On this floor the tier 
runs across the front of the build
ing and about two-thirds of the 
way back on each side. Broad 
corridors separate this - tier from 
the center group of rooms. These 
corridors go all the way around 
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the center group on the second 
and third floors. 

The rear one-third of the first 
floor is taken up by the machinery 
laboratory. This room has its own 
power distribution board that is 
connected to the terminal boxes 
which are located on columns and 
in the floor. By connecting the 
proper terminals on the supply 
section of the board to the proper 
terminals on the distribution sec
tion, the required type of power 
can be supplied to any of the 
terminal boxes. All of the termi
nals are the plug-in type and are 
insulated so that there is no ex
posed metal. An instrument room 
provides storage space for the 
smaller pieces of equipment. 

Both the second and third floors 
have small rooms containing simi
lar boards that distribute power 
to the various labs on that par
ticular floor. Each lab has a small 
terminal board that includes cir
cuit breakers for the 125/ 250 volt 
d-c and 110 volt, three phase a-c 
supplies. These labs are allocated 
as follows: 

4 General circuits labora
tories 

1 Micro-wave laboratory 
1 Control circuit (Servo me-

chanisms) laboratory 
1 Illumination laboratory 
1 Acoustics laboratory 
1 Distributed networks 

(Transmission Lines) 
laboratory 

3 Electronics and electronic 
circuits laboratories 

1 Analog computer labora
tory 

These are small equipment stor
age rooms located between the 
labs. 

The departmental offices are 
located on the east and north 
sides of the second and third 

RICHARD SCOTT, E.E. '61 

floors. There are classrooms along 
the south side of the second and 
third floors, and along the east 
side of the first floor. Three rooms 
on the northwest corner of the 
second floor are set aside for the 
network analyzer. On the third 
floor there is provision for a dark 
room and an electronic shop that 
will be available for student use. 
There are two conference rooms 
on the first floor and a faculty con
ference room on the second floor. 
In addition, both the second and 
third floors have several small 
rooms set aside for offices and re
search. 

A row of windows runs around 
the south, east, and north sides of 
each floor. These windows have 
aluminum frames and are of a 
special heat-resistant glass. All 
rooms have high-level flourescent 
lighting. The floors are all asphalt 
tile except the machinery lab, 
which has a cement floor. The 
heating system is designed so that 
air conditioning can be added in 
the future. 

The basement contains storage 
space and the maintenance shop. 
All of the heavy laboratory ma
chinery will be stored here, and 
taken up on the elevator when it 
is needed. One room in the base
ment contains the transformer 
bank that supplies the a-c power 
and the motor generator set that 
supplies the d-c power. 

The most outstanding feature of 
the building is the auditorium 
which seats 300. There is a pro
jection room equipped for slide 
or 16mm movie projection. The 
stage has blackboards and a 
screen for movies or slides. Spe
cial consideration was given in 
the design of the room so that it 

(Continued on page 28) 
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HE MAKES HIS ENGINE STALL 

Charles Domke (right) is one of the few men we know who takes a positive delight in having his engine stall in sub-zero weather. He and Mechanic Verland Stout change gasoline blends frequently. When the engine stalls, they try another blend. Their objective, of course, is to find the perfect gasoline under various climatic and road conditions-and the true test is on the road itself! 

The gasoline that performs best in icy conditions will cause 
engine difficulty in hot weather. Standard gasoline formulas are 

changed twelve times a year to assure peak performance in every 
season. Mixtures also differ from one geographical location to another in order to offer customers more gasoline value for their dollar. 

... so yours 
won't! 

Charles Domke has one of the world's most un
usual jobs. He tries to have engine trouble! 

He's a Project Automotive Engineer at 
Standard Oil. In all kinds of weather-hot, cold, 
wet, dry, low barometer, high barometer-he 
goes driving. First thing you know, he'll stop 
and change fuel, put in a different blend of 
gasoline to see what happens. If it stalls, he 
doesn't call a tow truck. He just puts in an
other blend of gasoline. 

You might say he makes his engine stall ... so 
yours won't! 

What Mr. Domke and other automotive en
gineers learn from these constant experiments 
is used to give you gasoline that is blended es
pecially for the region of the country in which 
you live and also for the season. 

It may surprise you to learn that 12 or more 
seasonal changes m-e ,made in Standard gasoline 
every year! It is adjusted for temperature, 
humidity, altitude and other factors that affect 
gasoline performance in your area. 

A pioneer in petroleum research, Standard 
Oil is famous for its "firsts" in petroleum prog
ress. Since our first research laboratory opened 
70 years ago, our scientists have been respon
sible for many major petroleum advances-from 
making a barrel of oil yield more gasoline to dis
covering a way to get more oil out of the earth. 

Charles Domke and other scientists at 
Standard Oil and its affiliated companies are 
searching continually for ways to make oil 
products serve you better ... to make petroleum 
more useful to more people than ever before! 

What makes a company a good citizen? 
For a company, good citizenship is more than 
obeying the law and paying taxes. It is looking 
ahead, planning for the future, making im
provements. America has grown to greatness 
on research conducted by private business for 
the benefit of all. 

STANDARD OIL COlUPANY e 
THE SIGN OF PROGRESS.,. 

THROUGH RES'EA.RCH 
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Automatic systems developed by instrumentation 

engineers allow. rapid simultaneous recording 

of data from many information points. 

Frequent informal discussions among analytical 

engineers assure continuous exchange of ideas 

on related research projects. 

Under the. close supervision of an engineer, 

fin?I ad1ustments are made on a rig for 

testing an advanced liquid metal system. 

and what they dci 
The field has never been broader 

The challenge has never been greater 

Engineers at Pratt & Whitney Aircraft today are concerned 
with the development of all forms of flight propulsion 
systems-air breathing, rocket, nuclear and other advanced 
types for propulsion in space. Many of these systems are so 
entirely new in concept that their design and development, 
and allied research programs, require technical personnel 
not previously associated with the development of aircraft 
engines. Whe.re the company was once primarily interested 

in ~rad~ates :,vith degrees in m_echanical a~~ aeronautic~} 
engmeermg, 1t now also reqmres men ~ 1tfi degrees m 
electrical, chemical, and nuclear engineering, ;ind in physics, 
chemistry, and metallurgy. ,, , 

Included in a wide range of engineering acti · ies open to 
technically trained graduates at all levels are these four 
basic fields: 

ANALYTICAL ENGINEERING Men· engaged in this 
activity are concerned with fundamental investigations in 
the fields of science or engineering related to the conception 
of new products. They carry out detailed analyses of ad
vanced flight and space systems and interpret results in 
terms of practical design applications. They provide basic 
information which is essential in determining the types of 
systems that have development potential. 

DESIGN ENGINEERING The prime requisite here is an 
active interest in the application of aerodynamics, thermo
dynamics, stress analysis, and principles of machine design 
to the creation of new flight propulsion systems. Men en
gaged in this activity at P&W A establish the specific per
formance and structural requirements of the new product 
and design it as a complete working mechanism. 

EXPERIMENT AL ENGINEERING Here men supervise 
and coordinate fabrication, assembly and laboratory testing 
of experimental apparatus, system components, and devel
opment engines. They devise test rigs and laboratory setups, 
specify instrumentation and direct execution of the actual 
test programs. Responsibility in this phase of the develop
ment program also includes analysis of test data, reporting 
of results and recommendations for future effort. 

MATERIALS ENGINEERING Men active in this field 
at P&W A investigate metals, alloys and other materials 
under various environmenta1 conditions to determine their 
usefulness as applied to advanced flight propulsion systems. 
They devise material testing methods and design special 

t~st equipment. !he1 are also responsible for the determiilll• 
t1on of new fabncat10n techniques and causes of f ·1 
manufacturing difficulties. ai ures or 
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at Pratt & Whitney Aircraft ... 

Exhaustive testing of full-scale rocket engine thrust chambers is 
carried on at the Florida Research and Development Center. 

For further information regarding an engineer
ing 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 
Division of United Aircroft Corporotion 

CONNECTICUT OPERATIONS - East Hartford 

FLORIDA RESEARCH AND DEVELOPMENT CENTER - Palm Beach County, Florida 
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FEEDBACK 
(Continued from page 10) 

at 750 rpm with eight boilers per 
turbine, with a working pressure 
of 225 lbs. per sq. inch and chain 
grate stokers. 

A business review from the 
1909 "Electrical World" sounds 
strangely familiar: 

"It will doubtless be agreed 
that the trade and commerce of 
the United States were not car
ried to any new high levels in the 
past year. So far from expansion 
being the case, the data are known 
in regard to many lines of indus
try and with great uniformity they 
reveal restriction. Unquestion
ably, there has been a revival 
since the uncertainties of the 
Presidential election passed away, 
but it has not gone so far as ex
pected being checked by the tariff 
agitation. The year began in great 
gloom, but, while recovery was 
noted as the months advanced, not 
infrequently has there been felt 
the sickening sense of hope de
ferred. What can be said is that 
the tendency is now all one way 
toward normal activities in every 
branch, . and the stock exchanges 
are busy, as usual, discounting 
the return of prosperity by a brisk 
advance in the price of securities. 
Trade has been stimulated more
over by somewhat lower prices for 
raw materials, although these held 
their own in an extraordinary 
manner through the period of dull 
demand." 

Of particular interest to this 
group is an article in the "Elec
trial World" for June 24, 1909: 

"On May 8 a preliminary meet
ing was held in St. Louis to dis
cuss the organization of the elec
trical interests of that city, at 
which the character of bodies 
formed elsewhere for a similar 
purpose was considered, with the 
final conclusion that an organiza
tion of the nature of a league is 
better for the purpose than the 
establishment of a club. At a 
meeting held June 15 definite 
action was taken, and a body 
known as the League of Electrical 
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Interests was formed. Among the 
purposes of the new body is to 
bring together in a fraternal and 
cooperative spirit all those inter
ested in or identified with the 
electrical industry in the city of 
St. Louis; to make the scope of 
the organization such as to inter
est not only those engaged on the 
commercial side, but also those 
interested in the legal, patent, pro
fessional and financial sides; to 
establish a channel and means 
through and by which questions 
of public interest affecting the 
welfare of the city of St. Louis 
may receive the considerations of 
the united electrical industries of 
the city." 

"The meeting was presided over 
by Mr. W. A. Layman, of the 
Wagner Electric Manufacturing 
Company, and was opened by an 
address from Mr. C. A. Houts, one 
of the leading attorneys of the 
city; who was followed by Mr. 
Jewett, who dwelt on the benefit 
to be derived by the formation of 
such an organization as that pro
posed. A committee, as follows, 
was then appointed to complete 
the plans for the organization: 
Capt. Robert McCulloch (vice
president and general manager of 
the street-railway system of St. 
Louis), chairman; Messrs. S. A . 
Hobson, H. H. Humphrey and 
F. E. Newbury; Mr. W. Robbins, 
secretary." 

So much for this historical feed
back to the year 1909 as reported 
in the press of that day. 

Now look about you! So many 
gasoline automobiles that the 
electric car may come back; com
plete air conditioning without the 
aid of tungstem lamps; Diesel 
locomotives and modern trains 
make the trip to Kansas City in 
half the time of the romantic 
steamer, while the airplane over
head does this trip in twenty 
minutes. Power plant steam pres
sures have risen from 225 pounds 
per square inch to 3500. Turbine 
generators have increased from 
14,000 KW to 300,000 KW. From 
the Gish sisters in the faltering 
flickers to the big "M" (Marilyn 

Monroe) in three dimensional 
color. From giving phone num
bers- and incidentally exchanging 
plesantries with sweet-voiced cen
trals-to dialing long distance 
numbers. From day dreams of 
exotic places to colored television. 
From two-foot Fourth-of-July 
skyrockets costing a dollar and 
landing majestically on the neigh
bor's roof to fifty-foot beauties 
that cost a million, and land-we 
know not where. From adding 
machines to electronic computers; 
from rotating armatures to mag
neto-hydrodynamic generators; 
from fluid mechanics to plasma 
mechanics, and from a total gross 
electrical manufacturing business 
of $5,000,000 in 1909 for all of St. 
Louis to a sum four times that for 
only one of the many St. Louis 
companies now. 

Thus time passes quickly and 
the things we have and use-and 
enjoy - pass away even more 
quickly; but while your name has 
changed from "The St. Louis 
League of Electrical Interests'' to 
the "St. Louis Electrical Board of 
Trade" in 1919, one of your major 
purposes - that is, considering 
"questions of public interest af
fecting the welfare of the City of 
St. Louis"- has not been .un
chaged because you have commit
tees on adequate wiring, electrical 
codes, and scholarships-all of 
which I am sure are active and 
virile. 

This week has been proclaimed 
"Engineers Week" by President 
Eisenhower. It is apparent to you 
gentlemen that most of these 
changes mentioned have been due 
to literally thousands of unnamed 
engineers who through the use of 
unusual imagination. stimulated 
by a rigorous training, have made 
possible the health, comfort, mo
bility, and shorter working hours, 
which most of us enjoy. 

We all know that we are in an 
international contest of living 
standards. It is my studied opin
ion that this nation will remain as 
the leader in this contest as long 
as our engineering is in the fore
front. We plan to keep it there. 
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What's ahead for you ... 
after you join Western Electric? 

Anywhere you look - in engineering and other profes
sional areas - the answer to that question is progress. 
For Western Electric is on a job of ever-increasing 
complexity, both as the manufacturing and supply unit 
of the Bell System and as a part of many defense 
communications and missile projects. 

These two assignments mean you'll find yourself in 
the thick of things in such fast-breaking fields as micro
wave radio relay, electronic switching, miniaturization 
and automation . You may engineer installations, plan 
distribution of equipment and supplies. Western also 
has need for field engineers, whose world-wide assign
ments call for working with equipment we make for 
the Government. The opportunities are many - and 
they' re waiting! 

You'll find that Western Electric is career-minded ... 
and you-minded! Progress is as rapid as your own indi
vidual skills permit. We estimate that 8,000 supervisory 
jobs will open in the next ten years - the majority to be 
filled by engineers. There will be corresponding oppor-

tunities for career building within research and engi
neering. Western Electric maintains its own full-time , 
all-expenses-paid engineering training program. And 
our tuition refund plan also helps you move ahead in 
your chosen field. 

Opportunities exist for electrical, mechanical, indus
trial, civil and chemical engineers, as well as in the 
physical sciences. For more information get your copy 
of Consider a Career al Western Electric from your 
Placement Officer. Or write College Relations, Room 
200D, Western Electric Company, 195 Broadway, New 
York 7, N. Y. Be sure to arrange for a Western Electri< 
interview when the Bell System team visits your campus. 

MANUFACTURING AND SUPPLY@UNIT OF THE BELL SYSTEM _ 

Principal manufacturing locations at Chicago, 111.: 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.; Engineering Research Center, Princeton, N. J.: Teletype 
Corp., Chicago 14, Ill. and Little Rock, Ark. Also W. E. distribution centers in 32 cities and installation headquarters in 16 cities. General headquarters: 195 Broadway, New York 7, N. Y. 
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Progress in sanitation 

Dickey Coupling joints pipe 
lhe modern way ... fast, easy 

and compression tight 
Because of human error in pipe jointing, very few 
cities thus far have built sanitary sewerage systems 
with tight joints. But many cities have now reduced 
infiltration to as much as 90% below specified allow
ances by building sewers with Dickey Coupling/ 

Pipe. Made of resilient plastisol, the Dickey Cou
pling forms a compression-type joint that literalli 
locks in sewage, locks out infiltration. For long ti~t 
sewers with minimum infiltration, specify Dickey 
Salt-Glazed Clay Pipe and the Dickey Coupling. 

0226 
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Providing improved sanitation for better living 

ICKEV sanitary salt-glazed clay pipe 

VV". S. DICKEY CLAY MFG. CO. 
Birmingham, Ala. Chattanooga, Tenn. Kansas City, Mo. Meridian, Miss. 
St. Louis, Mo. San Antonio, Tex. Texarkana, Tex.-Ark. · 

If it's made of clay it's good ••• if it's made by Dickey it's better 
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NASA LEADS 

U.S. VENTURES 

INTO 

OUTSTANDING PROFESSIONAL OPPORTUNITIES AVAILABLE 

TO GRADUATING SCIENTISTS AND ENGINEERS 

NASA plans, directs and conducts the Nation's 
aeronautical and space activities for peaceful pur
poses and the benefit of all mankind. 

NASA's efforts are directed toward discovering 
new knowledge about our universe and formu
lating new concepts of flight within and outside 
the earth's atmosphere. Through the application 
of the resulting new knowledge and supporting 
technology, we will gain a deeper understanding 
of our earth and nearby space, of the moon, the 
sun and the planets, and ultimately, of inter
planetary space and the distant galaxies. 

NASA is now engaged in research, development, 
design, and operations in a wide variety of fields, 
including: 

Spacecraft • Aircraft • Boosters • Payloads 
Flight dynamics and mechanics • Aeroelasticity 
Launching and impact loads • Materials and struc
tures • Heat transfer • Magnetoplasmadynamics 
Propulsion and energy systems: nuclear, thermal, 
electrical, chemical • Launching, tracking, naviga
tion, recovery systems• Instrumentation: electrical, 
electronic, mechanical, optical • Life support sys
tems • Trajectories, orbits, celestial mechanics 
Radiation belts • Gravitational fields • Solar and 
stellar studies • Planetary atmospheres • Lunar 
and planetary surfaces • Applications: meteor
ology, communications, navigation, geodesy. 

Career Opportunities 
At NASA career opportunities for graduates 

with bachelor's or higher degrees are as unlimited 
as the scope of our organization. Because of our 
dynamic growth and diversified operations, ex
cellent opportunities for personal and professional 
advancement are available for graduates with 
majors in: 

Engineering: Aeronautical, Mechanical, Electronic, 
Electrical, Chemical, Metallurgical, Ceramic, Civil, 
Engineering Mechanics, Engineering Physics 
Science: Astronautics, Physics, Electronics, Chem
istry, Metallurgy, Mathematics, Astronomy, Geo
physics 

For details about career opportunities, write 
to the Personnel Director of any of the 
NASA Research Centers listed below or 
contact your Placement Officer. 

NASA Research Centers and their 
locations are: 
• Langley Research Center, Hampton, Va. 
• Ames Research Center, Mountain View, Calif. 
• Lewis Research Center, Cleveland 35, Ohio 
• Flight Research Center, Edwards, Calif. 
• Goddard Space Flight Center, Washington 25, D.C. 

NASA National Aeronautics and Space Administration 
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E E Students: 

Hear what successful Electrical Engineers 

Forecast for Your Future ... 

JOIN 

_American !J.n6lilule o/ f:feclricaf , f:ngineer6 

!J.n6lifufe o/ f<aJio f:ngineer6 

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 new 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. It is 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 send me your free student portfolio on Asphalt 
• Technology. 

NAM ~ - --------CLASS, ___ _ 

ADDRESS _ ____________ _ 

• C ITY _ _ _________ STATc.....---

• SCHOO~-------------
• ....... .... ..... .......... ............ .. 
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For the man 
who likes to make 

his own 
career decisions 

The Allis-Chalmers Graduate Training Course 
is based on freedom of opportunity. You will 
have up to two years of practical training to 
find the right spot for yourself. At the same 
time, you enjoy a ,steady income. You can ac
cept a permanent position at any time - when
ever you can show you are ready. 

You help plan your own program, working 
with experienced engineers, many of them grad
uates of the program. Your choice of fields is 
as broad as industry itself-for Allis-Chalmers 
supplies equipment serving numerous growth 
industries. 

A unique aspect of the course is its flexibility. 
You may start out with a specific field in mind, 
then discover that your interests and talents lie 
in another direction. You have the freedom to 
change your plans at any time while on the 
course. 
Types of jobs: Research • Design • Development • Monufoc, 
luring • Application • Soles • Service. 

Industries: Agriculture • Cement • Chemical • Construction • 
Electric Power • Nuclear Power • Poper • Petroleum • Steel. 

Equipment: Steam Turbines • Hydraulic Turbines • Switchgear 
• Transformers • Electronics • Reactors • Kilns • Crushers • 
Tractors • Earth Movers • Motors • Control • Pumps • Engines; 
Diesel, Gos. 

Freedom of Opportunity opens the doors to chal
lenging and interesting careers. Among them is 
our Nuclear Power Division, with an engineering 
staff in Washington, D. C., a new research and 
development center in Greendale, Wis., and an 
important research effort at Princeton University 
involving power from the hydrogen atom. For de
tails on the opportunities available, write to Allis
Chalmers, Graduate Training Section, Milwaukee 
1, Wisconsin. 

A-1192 

ALLIS-CHALMERS~ 
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Biggest thirst in the universe 

Each 6,000,000 pound thrust rocket ship now being planned for manned 
interplanetary exploration will gulp as much propellant as the entire capac
ity of a 170 passenger DC-8 Jetliner in less than 4 seconds! It will consume 
1,140 tons in the rocket's approximately 2 minutes of burning time. Required 
to carry this vast quantity of propellant will be tanks tall as 8 story buildings, 
strong enough to withstand tremendous G forces, yet of minimum weight. 
Douglas is especially qualified to build giant-sized space ships of this type 
because of familiarity with every structural and environmental problem 
involved. This has been gained through 18 years of experience in producing 
missile and space systems. We are seeking qualified engineers and scien
tists to aid us in these and other projects. Write to C. C. LaVene, Box 600-Z, 
Douglas Aircraft Company, Santa Monica, California. 

Dr. Henry Ponsford, Chief, Structures Section, discusses valve and 
fuel flow requirements for space vehicles with o Q u GLAS 

Donald W. Douglas, Jr., President of 

MISSILE ANO SPACE SYSTEMS ■ MILITARY AIRCRAFT ■ DC-8 JETLINERS ■ CARGO TRANSPORTS ■ AIRCOMB ■ GROUND SUPPORT EQUIPMENT 
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THESE MEN 
HA VE ONE THING IN COMMON 

... BESIDES SUCCESS 

KENT R. VAN HORN, Director of 
Research, Ph.D., Yale University 

RICHARD C. WILSON, Assistant 
Manager of Distribution, B.S. in 
Aeronautical Engineering, Uni-

• versity of Kansas 

THOMAS R. GAUTHIER, Cleve
land Works, Chief Metallurgist, 
B.S. in Chemical Engineering, 
Iowa State University 

These men have a faith. An abiding 

HARRY SUMNER, Sales Engineer, B.S. in Business 
Administration, University of South Carolina 

LAWRENCE M. DUNN, Manager of 
Automotive Engineering Sales, B.S. in 
Mechanical Engineering, Iowa State 
University 

GUSTAV 0. HOGLUND, Division Chief of Alcoa Process Development Labora
tories, B.S. in Aeronautical Engineering, University of Michigan 

faith . It's in the future of a metal. Aluminum. 

They all are department heads at Aluminum Company of America. They all started with Alcoa as young men fresh 
out of college. They all have prospered as Alcoa has prospered. 

They all have received their promotions on merit ... the same merit which has contributed signally to Alcoa's status 
as the Twentieth Century's outstanding corporate success story. 

Today, the prospects for a new employee at Alcoa are even brighter, even more challenging than they were when these 
men first went to work. This is because the prospects for Alcoa and for aluminum are brighter. 

If a dynamic future in this kind of corporate environ
ment interests you, contact your placement officer to 
arrange an interview. For more details, write for our 
free booklet, A Career For You With Alcoa. Write 
Aluminum Company of America, 810 .Alcoa Building, 
Pittsburgh 19, Pa. 

Your Guide to the Best in Aluminum Value 

For exciting drama watch "Alcoa Presents" every 

Tuesday. ABC-TV, and the Emmy Award winning 

' ' Alcoa Theatre" alternate Mondays, NBC-TV 



W ELCOME back, big kids. 
The time has come for 

01' Mucho Drylabbing to ramble 
for about another page full. The 
problem is, I don't have a whole 
lot to ramble about this time. For 
some strange reason, I have gone 
literately kaput. It must be the 
weather. Speaking of the weather 
-wha hoppen? It looks like we 
all havent's been living clean 
enough. Or else winter has just 
forgotten where it belongs. May
be things will come out cool-or 
not so cool as the case may be. At 
least the Agriculturals should love 
all the additional moisture that 
we've been getting. 

We seem to remember 'way 
back a long time ago when we in
vited letters from our listening 
audience. We have gotten practi
cally response none. What in the 
heck do you all think I asked you 
all to write to me for? It definite
ly wasn't to hear my head rattle. I 
thought that the power of sugges
tion would work well enough that 
we might get an idea or two of 
how you all felt toward us here 
in Room 233, but no, zilch words 
did we hear. What in thunder are 
we to think? We have a hell of a 
time trying to rack our brains 
as to what you'd like to read, and 
then we don't even get any com
ments-good or bad. We feel 
greatly rewarded. We do get 
copies of our magazine back from 
the critic for the Engineering Col
lege Magazine Association, and by 
Grab, he at least reads 'em and 
lets us know what he thinks about 
them. And we're not writing to 
specifically please him, we're writ
ing for you, yeah, you out there 
with the slide rule sticking out of 
your mouth and with visions of 
log tables dancing through your 
sweet little heads. Forty to one 
says that the first thing in this 
magazine that you read was the 
joke page, in which we are limited 
to a grade school level because of 
problems here and there. Don't 
get us wrong. We do get com
ments. But they all come from in
structors and alumni who actually 
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sit down and read the whole maga
zine, serious articles and all. So 
don't be afraid to write to us, or 
even for us. It'll do you good to 
be able to do something in the 
literary sense besides scrawling 
your name atop a quiz or assign
ment paper. 

On the cover is supposed to be 
a view of the new Electrical build
ing (providing the editor didn't 
goof!) The Electricals should real
ly be proud of this imposing struc
ture. I was over there the other 
day and it sure is a nice place, 
even if we do have to take E. E. 
119, etc., over there. If you aren't 
fortunate enough to have a class 
over there, you should take a 
little of your valuable time and 
take a quick jaunt through the 
place. Really nice. 

I wonder what the City of 
Columbia is mining for this time? 
They sure have some real fierce 
pits and trenches around in the 
streets. I know the weather has 
when dry weather comes, the City 
shall surely come through. It 
really makes it hard on the dang 
fools that drive these ridiculous 
little foreign jobs around. If they 
aren't careful, they could drop 
one of their cars into one of these 
fierce holes and never again be 
heard from by relatives, friends, 
or enemies. Veritable bottomless 
pits. 

How's the job seeking getting 
along? If everyone is getting the 
response that several of my 
friends have been getting, there 
will be lots of us on the unem-

ployed list. All the time some of 
us are getting these bug letters 
from various companies saying 
ever so sweetly that at this time 
there are no openings where back
ground and training can be used 
to advantages mutual to both the 
company and the student, or at 
least the equivalent of the afore
mentioned statement. We must 
be pretty dog-goned undesirable. 
I guess the best thing for us to do 
is to become old bare-foot fisher
men and sit along some cool river 
bank and take life slow and easy. 

We remember some short time 
ago that we had real vicious snow 
on the ground and then all of a 
sudden the warm breezes began 
to blow and the sun began to 
shine and the girls began to look 
ever so beautiful and whoooosh
who wants to go to school? This 
combination of the basic elements 
is very detrimental to the morale 
of ,m;iy · good engineer. If one can 
be a stoic and hold off the lure 
and temptation of this conglomera
tion, he surely is a fine, upstand
ing and studious person, on top 
of being a sterling person-and a 
clod who is indubitably sick in the 
head. Seriously, when a man gets 
hit in the face with such such 
tempations so non-conducive to 
studying and then is good enough 
to put these worldly pleasures out 
of mind, he shall surely not flunk 
out with the rest of us. 

Speaking of flunking out, I'd 
best quit this ridiculous jabber 
before I too become a flunkee. 
Later for you all. M. D. 

THE MISSOURI SHAMROCK 



• A missile's main engine runs only for a few 
seconds. To supply electric and hydraulic power for 
control during the entire flight a second power plant 
is necessary. The AiResearch APU (accessory power 
unit) which answers this problem is a compact, non 

air-breathing, high speed turbine engine. The unit 
pictured above develops 50 horsepower and weighs 
30 pounds. The acknowledged leader in the field, 
AiResearch has designed, developed and delivered 
more accessory power units than any other source. 

EXCITING FIELDS OF INTEREST 

FOR GRADUATE ENGINEERS 

Diversity and strength i:n a company offer the 
engineer a key opportunity, for with broad knowl
edge and background your chances for responsibil
ity and advancement are greater. 

The Garrett Corporation, with its AiResearch 
Divisions, is rich in experience and reputation. Its 
diversification, which you will experience through 
an orientation program lasting over a period of 
months, allows you the best chance of finding your 
most profitable area of interest. 

Other major fields of interest include: 
• Aircraft Flight and Electronic Systems- pioneer and 
major supplier of centralized flight data systems 

and also other electronic controls and instruments. 

• Gas Turbine Engines - world's largest producer of 
small gas turbine engines, with more than 8,500 
delivered ranging from 30 to 850 horsepower. 

• Environmental Control Systems - pioneer, leading 
developer and supplier of aircraft and spacecraft air 
conditioning and pressurization systems. 

Should you be interested in a career with The 
Garrett Corporation, see the magazine "The Garrett 
Corporation and Career Opportunities" at your 
College placement office. For further information 
write to Mr. Gerald D. Bradley ... 

THE CORPORATION 

tliResearch ManufacturingJ)ivisions 
Los Angeles 45, California• Phoenix, Arizona 

Systems, Packages and Components for: A I R c RAFT • M Is s I LE , N u c LE AR A N D I N Du s T R I AL AP P LI c AT Io N s 
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AVERAGE PERSONAL INCOME PER FAMILY 

.... 

--~ 

$10,000 

~ 

~ 
9,000 

8,000 

-~ 7,000 

6,000 

-- t..,o -- 5,000 

~~~~~~~~~~~~~~ ~ ~ ~ 
Estimates: 1959--$6,480; 1960-$6,500; 1965-$7,300; 1970-$8,300; 1975-$9,400. 

UNIQUE 15 YEAR 
ECONOMIC FORECAST 

On the average, the American 
family now earns $6,480 a year. 
By 1975, this average will have 
increased at least 50 per cent-to 
an average of $9,400 a year, again 
measured in terms of today's dol
lar. In 15 years, a full third of 
the 70 million American families 
will earn $10,000 or more a year. 

These are some of the broad 
dimensions of the U.S. economy 
by 1975, according to one of the 
nation's major corporations. They 
are highlights of some startling 
projections in a significant and un
usual economic study, "The Years 
Ahead: 1960 to 1975," recently 
prepared for the American-Mari
etta Company. 

In all measures of output, the 
economy of 197 5 will be nearly 
the equivalent of two American 

· economies of today. The value of 
all goods and services produced
the gross national product-now 
totals approximately $480 billion 
a year. By 1975, the gross na
tional product will reach $925 
billion, ··:,m increase of nearly 100 
per cent. 
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TYPEWRITER - SIZED PRECISION 
MACHINE LATHE 

A 16-inch long precision ma
chine lathe that combines up to 
ten power tools in one small unit, 
enabling laboratories to make 
emergency repairs and their own 
replacement parts, in addition to 
its value to the model shop, was 
displayed at the Pittsburgh Con
ference on Analytical Chemistry 
and Applied Spectroscopy by 
Chicago Apparatus Company. 

Called the UNIMAT, the ma
chine combines in itself a lathe, 
drill press, tool and surface grind
er, vertical milling machine, de
tachable hand drill and a polish
ing and grinding machine. Change
overs for different uses can be 
made easily and quickly. 

Chicago Apparatus officials said 
the UNIMAT is already in use in 
a number of scientific labora
tories. 

MORE POWERFUL LIGHTING 
A compact lighting system with 

a brightness level 338 per cent 
greater than any fluorescent unit 
commercially available has been 
introduced by Sylvania Electric 

BOB INSLEE, I.E. '60 

Products Inc. The unit (called 
the Sylvania Controlled Power
beam System) will have exten
sive use in low-mounted highway 
lighting, bridge and tunnel light
ing, expressway turn-offs, service 
stations, and edge lighting for 
signs. One of the potential appli
cations will be its use as a linear 
florescent automobile headlight. 
This system, which has a mini
mum amount of glare, will be 
ideal for high speed driving and 
gives the advantages of the floure
scent lamp's greater efficiency and 
longer life. 

THE "STEREO-MONAURAL" 
RECORD IS HERE 

Owners of monaural systems 
will be able to purchase records 
now and not worry about having 
to replace them when they later 
switch to stereo. This new devel
opment will enable records to be 
played on a single-channel or a 
dual-channel (sterophonic) system 
without harming the record or its 
qualities. A small company (De
sign· Records) is first with the new 
type of record, big companies are 
sure to follow. 

THE MAIL MUST GO THROUGH 
Engineers are working on a 

device that will "read" mail ad
dresses for 40 destinations, pro
vided the addresses are printed or 
typed. Another proposal is to 
have the sender add a code num
ber to every address, written with 
magnetic ink and corresponding 
to the number assigned the letter's 
destination. An electric eye would 
scan the code and in a flash dis
patch your letter to the proper 
pouch. All this for 4 cents? 

THE MISSOURI SHAMROCK 



Reaching into a lost world 

•.. Jor a plastic you use every day 

... a hand in things to come 

Massive creatures once sloshed through endless swamps, feeding on 

huge f&ns, luxuriant ,Ushes and sh-ange pulp-like frees_ Aft« ru!IDg fo, 100 million 

years, the giant animals and plants vanished forever beneath the surface with 

violent upheavals in the earth's crust. Over a long period, they gradually turned into 

great deposits of oil and natural gas. And today, Union Carbide converts these vast 

resources into a modern miracle-the widely-used plastic called polyethylene. 

Mil1ions of feet of tough, transparent polyethylene film are used each 

year to protect the freshness of perishable foods such as fruits and vegetables. Scores 

of other useful things are made from polyethylene ... unbreakable kitchenware, alive 

with color .. . bottles that dispense a fine spray with a gentle squeeze ... electrical 

insulation for your television antenna, and even for trans-oceanic telephone cables. 

Polyethylene is only one of many plastics and chemicals that Union 

Carbide creates from oil and natural gas. By constant research into the basic ele

ments of nature, the people of Union Carbide bring new and better products into 

your everyday life. 

L earn about the exciting work 

going on now in plastics, car

bons, chemicals, gases, metals, 

and nuclear energy. Write for 

"Products and Pro cesses" 

Booklet H, Union Carbide 

Corporation, 30 E. 42nd St., 

N ew Yorkl7, N. Y. In Canada, 

Union Carbide Canada Limited, 

Toronto. 

... a hand 

in things to come 



E. E. BUILDING 
(Continued from page 12) 

would have good acoustics. The 
lights over the stage can be turn
ed on or off or dimmed indepen
dently of the lights over the seats, 
which also have dimmers. There 
are also spot lights focused on the 
stage. 

BULLARNEY 

The west entrance to the lobby 
opens onto a limestone terrace, 
which has a wide stairway leading 
to the parking lot. Adjoining the 
terrace in the main portion of the 
building is the student lounge. 
This room, complete with kitchen
ette, was furnished through the 
donations of electrical engineer
ing alumni. 

All of these features tend to 
glamorize the building and dis
guise its real purpose. It was de
signed to be, and is, a functional 
addition to the College of Engi
neering. When the excitement of 
its newness has worn off, these 
features will only do their part in 
helping it fullfill this purpose. 

A woman approached a famous 
psychiatrist and said, "I do wish 
you'd see my husband. He blows 
smoke rings through his nose and 
it frightens me." 

"I can see nothing wrong with 
that," said the doctor. "I don't 
know that it's so terribly unusual 
for someone to blow smoke rings 
through his nose." 

"But," complained the woman, 
"my husband doesn't smoke." 

• 
A bored cat and an interested 

cat were watching a game of 
tennis. 

"You seem very interested m 
tennis," said the bored cat. 

"It's not that," said the inter
ested cat," but my old man's in 
the racket." 

New Kind of Missile with 
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HIGGIDS IRK 
.•. carry it with you wherever you gol 

Good news for draftsmen! New HIGGINS 
AMER ICAN INDIA INK Cartridge always feeds 
the right amount of ink into pens and drawing 
instruments. No mess, no waste! 

Compact, rigid, plastic cartridge fits easily in 
pocket, purse or drafting sets. 

Stands on table, shelf, desk - won't roll off 
inclined drafting boards! Most convenient way 
to fill pens - and so economical! 

Ask your ort or drafting 
supply dealer for this new item. 

HIGGIDS 
INK CO., ING. 

Brooklyn 15, New York 

The basic art medium 
since 1880 

FILLS 
PENS 

FASTER, 
EASILY, 
NEATLY! 

MIKE HELTON, C.E. '61 

"You can't beat the system," 
moaned a student after looking at 
his semester grades. "I took a 
course in basket weaving for a 
snap elective and then two Nava
ho's enrolled and raised the curve 
so that I flunked." 

• 
The little moron's watch had 

stopped ticking and he tried to 
find out the trouble. Finally, he 
took the back off and found a 
dead bug in it. "No wonder it 
doesn't tick," he said, "the engi
neer is dead." 

• 
E.E.: "I know all about elec-

tricity. A politically minded ion 
hears that there is going to be an 
electron, so he goes to the poles 
and volts." 

RATS! 
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By setting templates of standard 
components on photo-sensitive 
paper and exposing it, hours of 
hand drafting are saved. 

With this plotter, stereo aerial 
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. 

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). 

l~ro1n dra,ving board 
to shipping platforn1. .. 

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, 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 Department, 
Eastman Kodak Company, 
Rochester 4, N. Y. 



Q. Why does your company have train

ing programs, Mr. Abbott? 

A. Tomorrow's many positions of major 
responsibility will necessarily be filled by 
young men who have developed their 
potentials early in their careers. General 
Electric training programs simply help 
speed up this development process. 

In addition, training programs provide 
graduates with the blocks of broad ex
perience on which later success in a 
specialization can be built. 

Furthermore, career opportunities and 
interests are brought into sharp focus 
after intensive working exposures to 
several fields . General Electric then gains 
the valuable contributions of men who 
have made early, well-considered deci
sions on career goals and who are con
fidently working toward those objectives. 

Q. What kinds of technical training pro

grams does your company conduct? 

A. General Electric conducts a number 
of training programs. The G-E programs 
which attract the great majority of 
engineering graduates are Engineering 
and Science, Manufacturing, and Tech
nical Marketing. 

Q. How long does the Engineering and 

Science Program last? 

A. That depends on which of several 
avenues you decide to take. Many gradu
ates complete the training program dur
ing their first year with General Electric. 
Each Program member has three or four 
responsible work assignments at one or 
more of 61 different plant locations. 

Some graduates elect to take the Ad
vanced Engineering Program, supple
menting their work assignments with 
challenging Company-conducted study 
courses which cover the application of 
engineering, science, and mathematics to 
industrial problems. If the Program mem
ber has an analytical bent coupled with a 
deep interest in mathematics and physics, 
he may continue through a second and 

One of a series 

Interview with 
General Electric's Earl G. Abbott, 
Manager-Sales Training 

Technical Training Programs 
at General Electric 

third year of the Advanced Engineering 
Program. 

Then the.re· is . the two-year Creative 
'Engineering Program for those graduates 
vtho have completed their first-year 
assignments and who are interested in 
learning creative techniques for solving 
engineering problems. 

Another avenue of training for the 
qualified graduate is the Honors Program, 
which enables a man to earn his Master's 
degree within three or four semesters at 
selected colleges and universities. The 
Company pays for his tuition and books, 
and his work schedule allows him to earn 
75 percent of full salary while he is going 
to school. This program is similar to a 
research assistantship at a college or 
university. 

Q. Just how will the Manufacturing 

Training Program help prepare me for 

a career in manufacturing? 

A. The three-year Manufacturing 
Program consists of three orientation 
assignments and three development 
assignments in the areas of manufacturing 
engineering, quality control, materials 
management , plant engineering, and 
manufacturing operations. These assign
ments provide you with broad, funda
mental manufacturing knowledge and 
with specialized knowledge in your 
particular field of interest. 

The practical, on-the-job experience 
offered by this rotational program is sup
plemented by participation in a manu
facturing studies curriculum covering 
all phases of manufacturing. 

Q. What kind of training would I get 

on your Technical Marketing Program? 

A. The one-year Technical Marketing 
Program is conducted for those graduates 
who want to use their engineering know!-

edge in dealing with customers. After 
completing orientation assignments in 
engineering, manufacturing, and market
ing, the Program member may specialize 
in one of the four marketing areas: appli
cation engineering, headquarters market
ing, sales engineering, or installation and 
service engineering. 

In addition to on-the-job assignments, 
related courses of study help the Program 
member prepare for early assumption of 
major responsibility. 

Q. How can I decide which training 

program I would like best, Mr. Abbott? 

A. Well, selecting a training program is 
a decision which you alone can make. You 
made a similar decision when you selected 
your college major, and now you a re 
focusing your interests only a little more 
sharply. The beauty of training programs 
is that they enable you to keep your 
career selection relatively broad until you 
have examined at first hand a number of 
specializations. 

Furthermore, transfers from one Gen
eral Electric training program to another 
are possible for the Program member 
whose interests clearly develop in one 
of the other fields. 

Personalized Career Planning 
is General Electric' s term for the 
selection, placement, and pro
fessional development of engi
neers and scientists. If you would 
like a Personalized Career Plan
ning folder which describes in 
more detail the Company's train
ing programs for technical gradu
ates, write to Mr. Abbott at Sec
tion 959-13, General Electric 
Company, Schenectady 5, N. Y. 

Progres~ Is Ovr Mosf lmporle1nf Protlve.f 
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Under fire, the performance of men and machines depends on what they are made of. United States Steel 
makes the materials for the machines, whether it's a very tough armor plate, or heat-resistant alloy, or Stainless Steels. 

You might be interested in some of the USS steels developed specifically for aircraft and missiles: 

USS Strux, an alloy steel with close to 300,000 psi tensile strength primarily for aircraft landing gears; 

USS Airsteel X-200, an air-hardenable alloy steel with 230,000 psi yield strength for aircraft sheet and miss ile 

applications; USS 12MoV and USS 17-5 MnV Stainless Steels for high-speed aircraft and missiles; 

Stainless "W", a precipitation-hardenable Stainless Steel. 

New special metals, new methods for making them, present an 
exciting challenge. Men willing to accept this challenge- civil, 

industrial, mechanical, metallurgical, ceramic, electrical or chemi
cal engineers- have a future with United States Steel. For details, 

just send the coupon. 

uss;,,ro,,.,.,.,,,.,,m.,,@United States Steel 

r------------------------
United States Steel Corporation 
Personnel Division 
525 William Penn Place 
Pittsburgh 30, Pennsylvania 

Please send me the booklet, "Paths of Opportunity." 

Nam~----------------

Schoo~----------------

Add res,._ ______________ _ 

City ________ zone _ _ state ___ _ 
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ergy conversion is our business 

MARCH, 1960 

An orientation to home? 

Domain orientat-i-on? 

The secret of a lodestone? 

The cosmic ray accelerator? 

An aspect of a unified field? 

Fundamental to Allison's business 
- energy conversion - is a complete 
familiarity with magnetism in all 
its forms. This knowledge is essen
tial to our conversion work. 

Thus we search for a usable defini
tion of magnetism-not only what it 
is, but why it is. And to aid us in our 
search, we call upon the capabilities 
within General Motors Corporation 
and its Divisions, as well as the spe
cialized talents of other organiza
tions and individuals. By applying 
this systems engineering concept to 
new research projects, we increase 
the effectiveness with which we ac
complish our mission-exploring the 
needs of advanced propulsion and 
weapons systems. 

Want to know about YOUR opportunities on 
the Allison Engineering Team? Write: Mr. R. C. 
Smith, College Relations, Personnel Dept. 

LISON 
Division of General Motors, 

Indianapolis, Indiana 

1 



Space wagons 
with nuclear horses 

Space exploration will really come of age when manned rockets can leave 
earth, accomplish their missions and return without disposing of parts of 
themselves en route. This breakthrough depends on the rapid development 
of both nuclear rocket engines and the space vehicles capable of using 
them. Douglas is putting forth a major research effort in the area of manned 
nuclear space ships. Every environmental, propulsion, guidance and struc
tural problem is being thoroughly explored. Results are so promising that 
even if the nuclear engine breakthrough comes within the next five years, 
Douglas will be ready to produce the vehicles to utilize this tremendous new 
source of space power! Douglas is seeking qualified scientists and engineers 
for this and other vital programs. Write to C.C. LaVene, Box 600-Z, Douglas 
Aircraft Company, Santa Monica, California. 
Elmer Wheaton, Engineering Vice President, Missiles and Space Systems, 
goes over new space objectives that will be made possible by nuclear 

propulsion with Arth~r E._ Ray'.11ond, ~enior DOUGLAS 
En_gineenng Vice President of 

' MISSILE ANO SPACE SYSTEMS ■ MILITARY AIRCRAFT ■ DC-8 JET LI NERS ■ CARGO TRANSPORTS ■ AIRCOMB ■ GROUND SUPPORT EQUIPMENT 
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F. Kelly, W. J. Miller, and J. P. Tobin of the Westinghouse Atomic Power Department lift the "core plate" 
off the nuclear core for the first U.S.-built power reactor designed for use abroad (Mol , Belgium). 

Waltz Mill Experimental Reactor helps 
Westinghouse engineers solve problems 

The new Westinghouse Testing Reactor at Waltz Mill, 
Pa., provides engineers with complete facilities for an
alyzing the effect of nuclear radiation on various mate
rials, processes and designs. If a Westinghouse engineer 
is working on development of atomic fuels or the design 
of reactor components for an atomic power plant, he 
can count on help from the men at Waltz Mill. 

The Westinghouse Testing Reactor is one of only two 
such privately owned reactors in the country. It pro
vides a high radiation field comparable to that of a 
working reactor, and in addition has special controlled 
environment loops for the study of radiation effects at 
high temperatures and pressures. Work presently being 
carried out here for other departments of the company 
includes studies of thermionics, crystal structure, and 
thermoelectric effects as well as the work on atomic 
reactor designs and fuels. 
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The young engineer at Westinghouse isn't expected 
to know all the answers ... our work is often too ad
vanced for that. Instead, his abilities and knowledge are 
backed up by specialists like those at Waltz Mill. 

If you have ambition and ability, you can have a 
rewarding career with Westinghouse. Our broad product 
line, decentralized operations, and diversified technical 
assistance provide hundreds of challenging opportuni
ties for talented engineers. 

Want more information? Write today to Mr. L. H. 
Noggle, Westinghouse Educational Department, Ard
more & Brinton Roads, Pittsburgh 21, Pennsylvania. 

YOU CAN BE SURE ... IF ITS -
Westinghouse 
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cts lead to 
at Du Pont 

BLUBBER OR RUBBER? 

MARCH, 1960 

It looks like a whale, but it's actually a 
king-size collapsible container for carry
ing liquids and powders. Bags like this 
are made of fabric woven with Du Pont 
"Super Cordura"* high-tenacity rayon 
yarn, coated with Du Pont neoprene syn
thetic rubber; capacity: 3,000-20,000 
gallons. They are among the most dra
matic and practical advances in indus
trial packaging. 

Du Pont has made many contributions 
to this field and to practically every kind 
of business or industry you can name. 
Naturally, all this diversified activity 
creates many interesting jobs. Jobs in 
research. Jobs in production. And jobs 
in sales and marketing. Good jobs that 
contribute substantially to the steady 
growth of Du Pont and the people who 
are the company. 

For qualified bachelors, masters and 
doctors, career opportunities are today 
greater at Du Pont than ever before. 
There is an interesting future in this 
vigorous company for metallurgists, phys
icists, mathematicians, and electrical 
and mechanical engineers, as well as for 
chemists and chemical engineers. 

If you join Du Pont, you will be given 
a project assignment almost at once, and 
you will begin to learn your job by doing 
it. Advancement will come as rapidly as 
your abilities permit and opportunities 
develop. Du Pont personnel policy is 
based on our belief in promotion from 
within the company on a merit basis. 

If you would like more information 
about opportunities at Du Pont, see your 
placement officer or write E. I. du Pont de 
Nemours & Co. (Inc.), 2420 Nemours 
Building, Wilmington 98, Delaware. 

* "Super Cordura" is DuPont's registered trademark for its high.tenacity rayon yarn 

~ .,,. u. s. ,AT, orr-

Better Things for Better Living ... through Chemistry 
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- Photo Courtesy Westin gh ouse 

Frontispiece 
This artist's sketch shows the U. S. Navy's nuclear powered aircraft 

carrier, the USS Enterprise, which will represent the most modern of a 
long series of attack carriers, starting with the USS Langley in 1922. Westing
house Electric Corporation is operating the land-based prototype nuclear 
power plant for the carrier at the Naval Reactors Facility near Idaho Falls, 
Idaho, under contract with the Atomic Energy Commission. Actual design of 
the nuclear portion of the propulsion plant was carried on by Westinghouse 
under the direction of and in technical cooperation with the Naval Reactors 
Branch, AEC, at the Bettis Laboratory near Pittsburgh which Westinghouse 
operates for the AEC. 

In addition to the nuclear plant, Westinghouse has a $3,000,000 contract 
to design and build four giant deck-edge elevators, each of which will he 
capable of lifting a 40-ton plane from hanger to flight deck in a matter of 
14 seconds. 

One of the more important features of the carrier will he almost unlimited 
steaming endurance at high speed. Operational flexibility will be increased 
also as a result of this capability since high speeds can be maintained without 
regard to conserving fuel oil. Offensive and defensive capabilities will be 
improved and replenishment requirements greatly reduced. 

The aviation fuel supply will be almost double that of the USS Forrestal, 
and an additional 4000 square feet of flight deck space will permit operation 
of additional and larger aircraft. The carrier will he able to operate more 
efficiently during unfavorable weather conditions. The nuclear-powered 
carrier will not require smokestacks or "up-takes" to carry smoke from her 
boilers. 
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March, Etc. 

March, the month of winds, income tax and St. Patrick. The annual 
Engineers' Week Celebration here on campus has come to a close with the 
corwning of our beautiful queen, Miss Dusene Vunovich. Yet in spite of all 
the gay festivities and multi-colored events, only a small percentage of 
the total enrollment of Engine School has participated in what we shall say 
is a very unique celebration . It seems as though there would be a little 
pride instilled into the hearts of all from the fact that the birthplace of 
Engineers' Week and the University of Missouri are one in the same. With 
this in mind, we should all try to become a very active part of this more 
than fifty-year-old tradition, instead of merely sitting back and watching 
the parade go by. In a situation such as this, one reaps benefits which far 
exceed the efforts put forth into it. Sure, the effort may not get you the 
good grade in that class you're worried about, or get you the job that will 
permit you to retire at an early age, but it will 9ive you a satisfaction that 
all the grades, jobs, or money in the world could never attempt to obtain . 
After all, in spite of what has been written or said, engineers are people, 
and if they are not, they had better try their darnedest to become people, 
for the world is looking for intelligent people, not intelligent machines. 
Machines can be built, but people cannot be-they are a product of their 
own individual effort, which, incidently, doesn't have to occur in vast 
quantities, just as long as it is concentrated in the proper direction. The 
point is, don't become a laggard and don't look at everything with a 
lackadaisical attitude. Train yourself to pitch in and make life for yourself-
and others-a little more enjoyable. E. E. R. 
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Miniatur"ation Plus 

Molecular Electronics 

THE design and development 
of advanced electronic gear, 

such as that used to improve the 
capabilities of air and space craft, 
has been greatly complicated by 
a two-fold problem. As a particu
lar piece of electronic equipment 
becomes more and more complex, 
it becomes larger and heavier. In 
addition the probability of fail
ure in this more sophisticated 
electronic system becomes much 
greater. Better quality control 
cannot invalidate the laws which 
say that the probability of a de
vice working properly is the prod
uct of the individual probabilities 
of the component parts working 
properly. On the 6th~r hand, 
when the emphasis is placed on 
miniaturization, the components 
and internal connection become so 
critical that they must be built 
with extreme precision if their 
failure rate is to be acceptable. 

Lately the Westinghouse Elec
tric Company has focused a large 
part of their research and develop-

ment program on a new and quite 
different approach to these prob
lems. This approach exploits the 
new, broader concept of electronic 
systems as being dependent on 
phenoma occuring within or be
tween domains of molecules in 
solid state materials. Specific ob
jectives of this research program 
were to determine if this "mo
lecular electronics" concept could 
be used to perform complex func
tions in various systems, to de
velop subsystems for use in these 
systems, and to develop new ma
terials to make this concept use
ful. 

As a result of this program, 
Westinghouse is now producing 
eight classes of molecular elec
tronic "function blocks" that dem
onstrate the feasibility of this con
cept at frequencies ranging from 
direct current to infared. These 
function blocks are: (1) a 5-watt 
directly coupled audio amplifier, 
(2) a two stage video amplifier, 
(3) a frequency selective ampli-

POWER TRANSFORMATION 
I 
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RICHARD SCOTT, E.E . '61 
-Photos Courtesy Westinghouse 

fier containing a notch filter in its 
fedback loop, (4) a variety of 
multivibrators, (5) a variable po
tentiometer based on logarithmic 
addition of two inputs, (6) a va
riety of multiposition electronic 
switches, (7) an analog-to-digital 
converter employing a relaxation 
oscillator, and (8) a two stage 
cooler that uses the Peltier effect 
to cool infared detectors to proper 
operating temperatures over a fre
quency range from less than 1 
cycle to 3 megacycles. These func
tion blocks are solid state elements 
that achieve, entirely within them
selves, results that previously 
have been obtainable only by 
combining many, varied electronic 
components. Thus, these elements 
are not actually "components" like 
transistors or tubes, but "sub
systems". 

Since there are no internal con
nections or components, and the 
only external connections needed 
are for the inputs and outputs, 
the risk of failure of these sub
systems is about the same as that 
of some of the more familiar solid 
state devices and perhaps about 
one-thousandth of that for a sim
ilar subsystem built of many parts. 
A comparison of three designs for 
a light telemetering system illus
trates the ability of molecular 
electronics to reduce the number 
of components and connections 
required. When tubes are em
ployed, this subsystem requires 16 
components and 18 soldered con
nections; when transistors are em
ployed, it requires 14 components 
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and 15 connections. The molecular 
electronic subsystem, on the other 
hand, has only one component and 
two connections. In addition, be
cause these function blocks per
form their functions within dis
tances on the order of a few atom
ic spacings, they are virtually 
weightless and almost microscop
ically small. Thus the light tele
metering subsystem which 
weighed about one ounce and oc
cupied about four cubic inches 
as a tube circuit, and weighed 
about one-fourth ounce and oc
cupied about one cubic inch as a 
transistor circuit, can be replaced 
by an element that weighs less 
than seven ten-thousandths of an 
ounce and occupies less than one 
thousandth of a cubic inch. 

These molecular subsystems 
are based on .the knowledge of 
solid state phenomena developed 
over the past 30 years. Effects of 
the general type that occur in 
transistors are used in these 
trucks by creating, usually in one 
crystal, a number of distinct op
erating domains, each of which 
will subtain a desired electronic 
occurance. The domains border 
each other at boundaries called 
interfaces, which have the ability 
to initiate phenomena different 
than those occuring inside the do
mains. Consider a simple ele
ment that consists of two domains 
and their common interface. One 
of the domains is designed to pre
sent a resistance R 1 to the flow of 
current, and the other domain is 
designed to present another resist
ance R 2 • The interaction of these 
two domains causes a capacitive 
effect. So this tiny element has 
the characteristics of a R-C time 
delay circuit. 

Another illustration of the use 
of domains and interfaces is the 
function block designed to con
vert 110-volt a-c to 9-volt d-c. 
The conventional circuit for this 
would require a transformer, a 
diode, and an L-C filter network. 
The molecular electronic couter
part is a function block consisting 
of three domains. When a-c power 
is supplied to the resistive domain, 
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At left, an audio amplifier, at center, a free running multivibrator, 
and at right, a two-stage video amplifier. 

neat is generated. This heat 
passes through the center domain, 
which is an electrical, but not 
thermal, insulator; and into the 
thermoelectric domain where elec
tricity is generated by the See
beck effect. Proper control of the 
materials used results in the re
quired 9-volt d-c output, and since 
the heat flow is practically con
stant, no filtering is necessary. 

Obviously, the molecular elec
tronics concept makes no use of 
the traditional circuit-and-com
ponent approach to problems. In
stead, a knowledge of the struc
ture of matter is used to build 
monolithic function blocks that 
perform various electronic duties. 
Various effects and phenomena of 
the solid state, such as Seebeck 
generation, Peltier cooling, and 
Hall-effect multiplication are 
used, along with PN semiconduc
tor junctions, and, when neces
sary, the actual fabrication of cir
cuit elements within the block. 
Although generally used to con
trol electrical signals, these phe-

nomena are obviously useful in 
providing for other types of in
puts or outputs. The only firm 
limitations on choice of effects to 
be used is that it must not ad
versely affect the system's reli
ability and it must lend itself to 
consistant results when included 
in a block. Therefore the design 
of a subsystem consists of an an
alysis of the requirements to de
termine the functions to · be per
formed and the physical effects 
necessary for the block. Then a 
topologist, a mathematician who 
works with shapes, determines the 
structure of the block that will 
give the correct arrangement of 
domains and interfaces. The 
block is then produced by the 
techniques used to make conven
tional semiconductors, such as dif
fusion, plating, etching, cutting, 
etc. The block is then encapsu
lated to protect it against shock 
and vibration, and treated to 
make it stable under the expected 
operating conditions. 

( Continued on page 22) 
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Nosing its way down to earth, X-15's skin of a high-Nickel-containing alloy will glow with the dull cherry red of a tossed rivet. 

loco-developed alloy to help X-15 
carry first man into space 

Alloy perfected by Inco's continuing research program 
will help new rocket plane withstand destructive heats 

When the first manned rocket plane 
streaks in from space, temperatures 
may build up to as high as twelve 
hundred degrees. 

The ship's nose and leading edges 
heat to a dull glowing red in seconds. 
At this destructive temperature, 
X-15's metal skin could weaken, 
could peel off. 

stands even higher temperatures 
than 1200°F ! 

Remember this dramatic example 
if you're faced with a metal problem 
in the future. It may have to do with 
product design, or the way you make 
it. In any event, there's a good chance 
Inco Research may help you solve it 
with a Nickel-containing alloy. 

Over the years, Inco Research has 
successfully solved a good many 

metal problems, and has compiled a 
wealth of information to help you. 
You may be designing a machine 
that requires a metal that resists 
corrosion, or wear, or high tempera
tures. Or one that meets some 
destructive combination of condi
tions. Inco Research can help supply 
the answer. Help supply the right 
metal, or the right technical data 
from its files. 

When you are in business, Inco 
Nickel and Inco Research will be at 
your service. 
The International Nickel Company,lnc., 
New York 5, N. Y. 

Aircraft research personnel found 
the answer to this high-temperature 
problem in one of a family of heat
treatable nickel-chromium alloys 
developed by Inco Research. It with- • lnco Nickel makes metals perform better longer 
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Interior of Soron Wrap* plant. 

DOW is tomorrow-minded 

Publishing a complete list of Dow products-all 700 
odd of them-is an elusive project. By the time such 
a list was off the press, new 'names would have to be 
added to bring the list up to date. The reason: develop
ment of new products is the order of the day at Dow, 
every day of the working year. 

These new products are developed to meet the needs 
of the many industries Dow serves. Today's problems 
in manufacturing and processing must be solved, and, 
as these industries advance, new chemicals and materials 
will be needed to implement tomorrow's technology. At 
Dow, research and development aim at anticipating 
these future needs . . . thus a "tomorrow-minded" 
attitude toward products is always evident. 

The product group of Dow Agricultural Chemicals, for 
example, has expanded manyfold in recent years 
through a vigorous research and developmental pro
gram. In the early '50's it consisted of two or three 
products. Today it includes many varieties of weed 
killers, fertilizers, fumigants, insecticides, feed additives 
and animal health aids. A new crab grass killer has 
recently made its debut, first in a series of new "ag 
chem" products slated for the homeowner -market. 

Dow's work in automotive chemistry is typical of the 

produ.ct 
"tomorrow-minded" attitude. Dow currently supplies 
a number of chemicals and plastics materials to auto 
makers-latex-based metal primers, antifreeze, uphol
stery materials and brake fluids, to name a few. But a 
quick tour through Dow's two Automotive Chemicals 
Laboratories would reveal that Dow will be ready with 
the right chemicals and plastics for the job, no matter 
which way future automotive design goes! One under 
development, for example, is a chemical that cools the 
engine by continuous boiling. 

One of the most outstanding success stories at Dow is 
that of Separan®, a product developed to fit into 
industry's future. This chemical is a flocculant, or 
"settler" of solids in solution. Perhaps "super floc
culant" would be a better description because Separan 
takes minutes to do jobs that formerly took days. 
Introduced in 1955, it has gained widespread recognition 
in mining, pulp and paper and other industries. 
In such a climate of creativity and tomorrow-minded
ness, new opportunities at Dow are constantly opening 
up for people who have their eyes-and their thoughts 
-on the future . If you'd like to know more about the 
Dow opportunity, please write: Director of College 
Relations, Department 2426FW, THE DOW CHEMICAL 
COMPANY, Midland, Michigan. •TRA DEM A RK 

THE DOW CHEMICAL COMPANY • MIDLAND, MICHIGAN ~ 
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Free Power 

Solar Batteries 

I N the last several years de
velopments in the field of 

electrochemistry have opened the 
possibility of using the sun as a 
direct source of electrical power. 
It has been estimated that the 
total radiation reaching the earth 
is 18,000,000,000,000,000 watts. 
This would mean that in only 40 
hours the sun provides us with 
as much energy as is available in 
our total oil reserves. So, we see 
that the sun is an almost un
limited source of free power that 
can now be directly converted into 
electricity. The purpose of this 
report has been to collect and 
present the published facts of the 
result of these developments, the 
solar battery. 

There are two types of solar 
batteries that have been pro
duced: the semi-conductor bat
tery and the chemical reaction 
battery. Research which suc
ceeded in developing the batteries 
was conducted for different rea
sons, but the results obtained, at 
least with one semi-conductor bat
tery, have been" of enough impor
tance that the batteries are now 
being produced commercially. 

The Bell Telephone laboratories 
developed the first solar battery 
in 1954 for the purpose of boost
ing power in rural telephone 
lines. The cell is a slice of silicon 
about one twenty-fifth of an inch 
thick. It is generally square in 
shape with a surface area of one 
square inch. 

The battery is manufactured by 
purifying silicon until the ratio 
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of non-silicon atoms to silicon 
atoms is 1 to 10,000,000. The sili
con is then cut into small slices. 
It is then purposely contaminated 
with a small amount of arsenic. 
The arsenic causes the silicon slice 
to become an n or negative con
ductive material. The silicon next 
undergoes a heat treatment in the 
presence of vaporized boron. The 
boron diffuses into the surface to 
a depth of .0001 inch. This causes 
the surface to become a p or pos
itive conductor. When the slice is 
exposed to light, photons cause 
the surface to become positively 
charged and the interior to be
come negatively charged. Since 
silicon is a semi-conductor, no 
charge will flow between the two 
layers unless the layers are con
nected by a conductor. By con
necting wires to the interior and 
exterior of the silicon slice, a 
voltage potential is then available 
and the slice may be used as a 
battery. 

The efficiency of the cell de
pends to a large extent upon 
whether the junction of the p and 
n layers is a good non-conductor. 
Obviously, the less current loss 
there is through the junction, the 
more current there is available 
to be used. 

The first slicon batteries pro
duced by the Bell Laboratories 
had efficiencies of 6% or less. 
That figure is now doubled, and 
commercially available cells have 
efficiencies of up to 12% . A great 
deal of research has been done 
to improve the efficiency of the 
silicon b;:ittery, and better efficien-

GORDON L. MARTIN, C.E. '62 

cies may be expected. The maxi
mum theoretical efficiency is 
about 23% . 

A solar cell in full sunlight will 
generate an open-circuit voltage 
of about 0.6 volts. For a cell hav
ing an active area of one square 
inch, a current of well over .1 
amperes may be produced. By 
connecting a number of cells in 
various series - parallel connec
tions, practically any desired vol
tage or current may be obtained 
for any specific application. 

For boosting the power of tele
phone lines, 432 cells were used 
to provide one half ampere at 22 
volts in full sunlight. The silicon 
batteries charged a nickel-cad
mium storage battery which in 
turn powered the transistorized 
carrier telephone equipment. 

The uses found for the silicon 
battery range from the field of 
research, a power source in the 
Vanguard rocket, to the novel, 
hearing aids powered by the sun. 
The current output is very sensi
tive to brightness; thus the cell 
may be used as a light meter. It 
has been integrated into machines 
for highspeed counting and sort
ing, since it can follow as many as 
50,000 light interruptions per sec
ond. For safety purposes it may 
be used as a fire or flame detector. 

The lifetime of a solar battery 
has been estimated at 10,000 years, 
if operated under normal condi
tions. Since silicon is a hard, solid 
material, the cells are essentially 
rugged in construction. 

(Continued on page 29) 

THE MISSOURI SHAMROCK 



This huge research center at Whiting, Indiana, is only 
part of Standard Oil's research facilities. A recently 
completed technical service and quality control lab-

oratory, not shown here, is the largest laboratory of 
its kind in the country. In addition,. large research 
laboratories are operated by several affiliates. 

Where the fuels of the future are born! 

From time to time, we are asked if gasoline 
and oil today really are better than they were 
:five or ten years ago. People can't see the 
difference, smell it, or feel it. 

The answer is an emphatic yes. And this 
aerial view of Standard Oil's research center 
at Whiting, Indiana, is graphic evidence of 
the extensive research work that goes on be
hind the scenes day in and day out. 

Thousands of research experts-chemists, 
engineers, and technicians-work together in 
Standard's modern laboratories, improving 
present fuels and lubricants and developing 
new ones for cars that will not be a reality 
until about 1965 ! Rocket fuels, too, are being 
developed. Standard's development of clean-

burning, highly-reliable solid fuels has been a 
real contribution to America' smissileprogram. 

Since our first research laboratory opened 
69 years ago, research scientists of Standard 
Oil and its affiliated companies have been re
sponsible for many major petroleum advances 
-from making a barrel of oil yield more gas
oline to discovering a way to revive almost-dry 
wells. Each process had the effect of adding 
billions of barrels to America's oil reserves. 

At Standard Oil, scientists have an oppor
tunity to work on a wide variety of challeng
ing projects. That is one reason why so many 
young men have chosen to build satisfying 
careers with Standard Oil. 

STANDARD OIL COMPANY 
THE SIGN OF PROGRESS .•. 

910 SOUTH MICHIGAN AVENUE, CHICAGO 80, ILLINOIS THROUGH RESEARCH 
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AND HER ROYAL COURT 

~ ~~~ 
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Carolyn Bear Sandy Deer 

Dee Dee Irwin Ellen Thomas 

Dusene Vvnovich 
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Automatic systems developed by instrumentation 
engineers allow rapid simultaneous recording 

of data from many information points. 

Frequent informal discussions among analytical 
engineers assure continuous exchange of ideas 

on related research projects. 

Under the close supervision of an engineer, 
final adjustments are made on a rig for 

testing an advanced liquid metal system. 

and what they do-
The field has never been broader 
The challenge has never been greater 

Engineers at Pratt & Whitney Aircraft today are concerned 
with the development of all forms of flight propulsion 
systems-air breathing, rocket, nuclear and other advanced 
types for propulsion in space. Many of these systems are so 
entirely new in concept that their design and development, 
and allied research programs, require technical personnel 
not previously associated with the development of aircraft 
engines. Where the company was once primarily interested 
in graduates with degrees in mechanical and aeronautical 
engineering, it now also requires men with degrees in 
electrical, chemical, and nuclear engineering, and in physics, 
chemistry, and metallurgy. 
Included in a wide range of engineering activities open to 
technically trained graduates at all levels are these four 
basic fields : 
ANALYTICAL ENGINEERING Men engaged in this 
activity are concerned with fundamental investigations in 
the fields of science or engineering related to the conception 
of new products. They carry out detailed analyses of ad
vanced flight and space systems and interpret results in 
terms of practical design applications. They provide basic 
information which is essential in determining the types of 
systems that have development potential. 
DESIGN ENGINEERING The prime requisite here is an 
active interest in the application of aerodynamics, thermo
dynamics, stress analysis, and principles of machine design 
to the creation of new flight propulsion systems. Men en
gaged in this activity at P&WA establish the specific per
formance and structural requirements of the new product 
and design it as a complete working mechanism. 
EXPERIMENTAL ENGINEERING Here men supervise 
and coordinate fabrication, assembly and laboratory testing 
of experimental apparatus, system components, and devel
opment engines. They devise test rigs and laboratory setups, 
specify instrumentation and direct execution of the actual 
test programs. Responsibility in this phase of the develop
ment program also includes analysis of test data, reporting 
of results and recommendations for future effort. 
MATERIALS ENGINEERING Men active in this field 
at P&W A investigate metals, alloys and other materials 
under various environmental conditions to determine their 
usefulness as applied to advanced flight propulsion systems. 
They devise material testing methods and design special 
test equipment. They are also responsible for the determina
tion of new fabrication techniques and causes of failures or 
manufacturing difficulties. 
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at Pratt & Whitney Aircraft ... 

Exhaustive testing of full-scale rocket engine thrust chambers is 
carried on at the Florida Research and Development Center. 

For further information regarding an engineer
ing 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, 1960 

Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS - East Hartford 
FLORIDA RESEARCH AND DEVELOPMENT CENTER - Palm Beach County, Florida 
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HERE IS Carolyn Bear, from 
Columbia town and a Zeta Tau 
Alpha pledge. Blond haired, 
blue eyed Carolyn is a Fresh
man in the School of Arts and 
Science and plans to go into 
Journalism at a later date . 
What a wonderful scoop! 

ABOVE RIGHT-Queen Dusene Vunol 
vich hails from Kansas City and rep
resents Dorm A. With brown hair, 
greenish gray eyes and a winning smile, 
Dusene plans her Freshman year by --4-
going into Distributive Education, with 
ideas of a career in this later on . ◄ ~ 

BELOW RIGHT-Originally from San t 
Antonio, Tex., and representing Dorm 
A, is brown haired, brown eyed Dee 
Dee Irwin. This serious looking little '( 
live wire is a Freshman in the School of 
Nursing. Since her father is in the Air t 
Force, she is wise to the ways of the 
world having traveled and lived all 
over the world . 



ANOTHER GIRL from Dorm A is 
Sandy Deer, a Freshman in Arts and 
Science, ma1oring in Speech and 
Dramatics. Her brown hair and green 
eyes were cultivated in Buffalo, Mo., 
a town she says exists but is not as 
swingin' as good old Columbia . 

A CLOSE RELATIVE of a man known 
by all engineers is Ellen Thomas, a 
member of Kappa Alpha Theta soror
ity from Columbia . She is a Mathe
matics major in her Junior year, has 
brown hair, hazel eyes, and the 
prettiest smile you ever saw in your 
whole ever-lovin' blue-eyed life. 



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 his 
day that man was born, a man 
known and reknowned through
out the world as Saint Patrick. 

The exact day and even the 
exact year of this great event are 
unknown. However, it is thought 
to have happened in the latter 
part of the fourth century. It is 
known that St. Patrick was born 
in the little village of Bannaventa, 
of parents who were middle class 
Roman citizens. The Roman name 
Patricius was the given name of 
this child who was destined to be 
revered and followed by a multi
tude of Engineers as their patron 
saint. 

Childhood Days 

During his childhood days, St. 
Patrick was educated in the Chris
tian faith and was instilled with a 
deep reverence for the bulwark 
of the world-the Roman Empire. 
In his seventh year, St. Patrick 
was carried to captivity in Ireland 
by a fleet of Irish freebooters who 
had come seeking plunder and 
captives. Very little is known of 
St. Patrick's life during his cap
tivity except that he was forced 
to herd swine in the valley of 
Braid, near Slemmish, After six 
years St. Patrick managed to 
escape his captors and return to 
his home where he resumed his 
studies. 

After a few years he returned 
to Ireland to spread Christianity. 
From this time on, St. Patrick 
traveled the hills of Ireland lead
ing the life about which a legend 
was built and passed down 
through the centuries. It was dur
ing this period of his life that St. 
Patrick was given credit for the 
astonishing feat of engineering 
by driving the many ~nakes from 
the shores of Ireland, thus the 
first engineer. 

Now let us make a quick jour
ney from the distant past to the 
near past. The year is 1903 and 
the place is the University of Mis
:s'luri, Columbia, Missouri. 
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Erin Go Braugh! 

The remarkably discovery that 
"St. Patrick was an Engineer" 
was made by a group of engineer
ing students at this university in 
March, 1903. Out of this discovery 
has grown the St. Pat tradition 
on this campus, a tradition which 
has since spread to all parts of the 
United States. 

The celebration which began in 
1903 as an unscheduled student 
frolic has become, over the years, 
an elaborate program of events in 
the course of which old St. Pat
rick himself appears to dub cer
tain of his devotees "Knights of 
Saint Patrick" and to crown a 
local college girl as Engineer's 
queen for the coming year. 

Fact and Fiction 
As well as is possible, fact and 

fiction were separated and the 
following narrative of the evolu
tion of St. Pat's week has been 
assembled: 

In the spring of 1903 a group of 
engineers with that overworked 
feeling decided that a holiday 
was much needed. At this time 
the edict came forth that as St. 
Patrick had engineered the snakes 
out of Ireland, he, therefore, was 
an engineer and it was more than 
fitting that his birthday be ob
served as an engineers' holiday. 
This idea was immediately rec
ognized as an inspired one, so the 
assembled engineers spread the 
word and gathered a following. 
The result was that the 17th of 
March was declared to be for
evermore a holiday on which all 
classes were to be cut, and they 
were. 

BILL RIGDON, E.E. '60 

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 ,m.v~stigation 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 of our most 
beloved disciple, and it is further 

RESOLVED, That every engineer, 
senior, junior, sophomore, and 
freshman, do each year on the day 
of St. Patrick restrain from all 
duties and attendance upon classes 
and spend the day in observing the 
memory of our pioneer brother. It 
is therefore 

RESOIVED, 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-
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tion (now known as the Edict), a 
document supposely written by 
St. Patrick himself, and contain
ing the official announcement of 
St. Pat's Week along with a 
quaintly phased schedule of the 
events to occur during this week. 

The year 1905 was the actual 
birth of St. Pat's week as we 
know it today. This was the year 
in which all of the individual 
efforts and ideas were consoli
dated into one organized master
plan. This planning resulted in 
several new ceremonies which 
have since become traditions to 
be faithfully followed. These 
events were: A parade, the ap
pearance of St. Patrick, the grand 
Kowtow to St. Patrick, and the 
beginning of the engineers song, 
"St. Patrick Was An Engineer." 

The year 1906 was another mo
mentous year in the development 
of St. Pat's Week as several more 
new ideas were introduced at this 
time. The new ideas were The 
"Blarney Stone," the knighting 
ceremony and the degrees of St. 
Patrick, the Campus Stunt, the 
St. Pat's Ball, and the first issue 
the THE SHAMROCK. 

In the ensuing years, very few 
deviations were made from the 
then established pattern of St. 
Pat's or Engineers' Week. A few 
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 
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THERE'S NO BLARNEY about the Blarney Stone. Held in esteem and high reverence 
by all Engineers, it made its appearance in 1906. At the left is the front of 
the Stone, at the right is the back. All translations will be gladly received. 

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
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 
folowing: "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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MOLECULAR ELECTRONICS 
( Continued from page 9) 

Much research has gone into 
the actual production of these 
blocks. Many of the developments 
in the production of semiconduc
tor devices can be applied to these 
function blocks. For example, 
take the dendrite process an
nounced several ·months ago, in 
which germanium crystals in the 
form of ribbons can be produced 
by drawing them from a molten 

Progress in sanitation 

mass. In addition to drastically 
cutting the amount of handling 
necessary, this process in advan
tageous because it provides sur
faces that are always correctly 
orientated, optically flat, and 
immediately useful as working 
surfaces. Naturally this process 
is made to order for the produc
tion of function blocks, but even 
more promising are some modifi
cations to this basic process. 

One of these modifications 

Today Dickey Pipe is longer .•• 
stronger ... and joints faster 

You save time, cut costs and build 
better sewers with today's Dickey 
Vitrified Clay Pipe. Longer lengths 
mean fewer pieces to handle. Pipe 
joints in seconds with the Dickey 
flexible, compression-type Coupling. 

This shuts out infiltration. Because 
it is stronger and immune to disin
tegration, Dickey Pipe assures gen
erations of trouble-free sewer service. 
Specify it by name ... Dickey 
Salt-Glazed Vitrified Clay Pipe. 

Providing improved sanitation for better living 

ICKEV 
sanitary salt-glazed clay pipe 

~. S. DICKEY CLAY MFG. CO, 
Birmingham, Ala. Chattanooga, Tenn. Kansas City, Mo. Meridian, Miss. 
St. Louis, Mo. San Antonio, Tex . Texarkana, Tex .-Ark. 

02ss If it's made of clay it's good . . . if it's made by Dickey it's better 
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makes it possible and practical to 
carry out the diffusion, plating, 
and evaporation processes direct
ly on the crystal as it grows. This 
process creates semiconductor de
vices ready for the attachment of 
leads. Lengths of ribbon can be 
produced with small multiple
junction subsystems along them. 
Since these ribbons can be pro
cessed to becomes a series of 
amplifiers, it is not at all facetious 
to say that this ribbon can be cut 
into lengths to give amplifiers of 
whatever gain is required. 

Another recent and extremely 
significant achievement is the 
ability to grow multizoned cry
stals in the dendrite process, thus 
thus making it unnecessary to 
perform many operations to create 
this type of element. When this 
ability can be combined with the 
ability to perform operations on 
the crystal as it grows, the pro
duction of semiconductor devices 
will be nearly automatic. Even
tually, this process may be re
fined to where it will be possible 
to "grow" from a pool of molten 
materials items of electronic 
equipment on the order of com
plexity of today's radio receivers 
and amplifiers. 

Westinghouse is confident that 
the application of the molecular 
electronic concept will answer the 
need for light, small, and highly 
reliable electronic systems. Due 
to cost considerations, application 
will probably be limited at first to 
places where these characteristics 
are needed most, such as airborne 
defense systems. Later Westing
house expects applications will be 
found in land-based military 
equipment, and finally in com
mercial and industrial systems. 
They expect that within three to 
five years this concept will have 
found widespread application in 
air/ space electronic systems such 
as telemetering, fire control guid
ance, communications, counter 
weapons, and flight control. Per
haps in the not too distant future 
even Dick Tracy's wrist radio may 
be viewed as being old-fashioned 
and unnecessarily bulky. 
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• The small gas turbine is an important aircraft 
support item used primarily for starting jet engines 
and providing on-board auxiliary power. The high 
compressed air and shaft outputs for its small size 

and weight mark it as an important power source 
for common commercial use. AiResearch is the 
largest producer of lightweight gas turbines, ranging 
from 30 H.P. to the 850 H.P. unit pictured above. 

EXCITING FIELDS OF INTEREST 

FOR GRADUATE ENGINEERS 

Diversity and strength in a company offer the 
engineer a key opportunity, for with broad knowl
edge and background your chances for responsibil
ity and advancement are greater. 

The Garrett Corporation, with its AiResearch 
Divisions, is rich in experience and reputation. Its 
diversification, which you will experience through 
an orientation program lasting over a period of 
months, allows you the best chance of finding your 
most profitable area of interest. 

Other major fields of interest include: 

• Aircraft Flight and Electronic Systems- pioneer and 
major supplier of centralized flight data systems 

..... 

and other electronic controls and instruments. 
• Missile Systems-has delivered more accessory power 
units for missiles than any other company. AiResearch 
is also working with hydraulic and hot gas control 
systems for missile accessory power. 
• Environmental Control Systems - pioneer, leading 
developer and supplier of aircraft and spacecraft air 
conditioning and pressurization systems. 

Should you be interested in a career with The 
Garrett Corporation, see the magazine "The Garrett 
Corporation and Career Opportunities" at your 
College placement office. For further information 
write to Mr. Gerald D. Bradley ... 

THE GARRETT ..... CORPORATION 

tliResearch Manufacturing Divisions 
Los Angeles 45, California • Phoenix, Arizona. 

Systems,PackagesandComponentsfor: AIRCRAFT, MISSILE. NUCLEAR AND INDUSTRIAL APPLICATIONS 
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ERIN Go Braugh! St. Pat. 
Whee! Engine Week, queens, 

everything. Ah, yes, but let us 
reflect on just how much work 
went into this thing. Arrggh! Ole 
Mucho here has just about had it. 
I thought I'd take a big part in 
Engine Week this year just to see 
what it was like. It's really amaz
ing to know how many little 
things are required to make a 
week's success. Actually, it is a_· 
year-round job, but in too many 
instances some of the jobs are put 
off until the last minute. Then is 
when you really wish school 
would stop and let you catch up. 
But then with the finish of the 
big week, you're really glad that 
the whole thing happened and 
that you were an active member 
of it. I do think you all out there 
should give Bill Rigdon, the rest 
of St. Pat's Board, and everyone 
else connected a real big pat on 
the back for making Engine Week 
such a smashing success. This in
cludes me, too. The drylabbing 
Kid here always enjoys praise. 

Well, well. Old U of Mo. has 
scared a bunch off already, it 
looks like. According to the latest 
figures there are only 9,336 en
rolled at the University here at 
Columbia; compared with a total 
of 9,502 enrolled at the close of 
last semester. But I thought 
school was easy. Why would that 
many leave? Are there too many 
students being flunked out? The 
only answer that I can come up 
with in this respect is that maybe 
about 500 or 600 students gradu
ated. Of course a few enroll at the 
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on us. But it sure removes the 
start of the winter term, but not 
enough to make up for the gradu
ates. So, it's not really as bad as 
all that. I'll bet I had you all wor
ried for awhile. As any fool can 
plainly see, the courses are not 
getting harder, they're getting 
easier. Ha, ha! The enrollment by 
divisions runs as follows: Arts and 
Science, 2,635; Education, 1,521; 
Graduate, 1,227; Engineering, 
1,123; Agriculture, 1,100; Busi
ness, 657; Medicine, 262; Journal
ism, 223; Law, 222; Nursing, 200; 
Forestry, 136; and Vet Medicine, 
115. 

Hey, this little bit about the 
Easter Vacation-Spring Recess un
correlation is too much. I think 
somebody on top goofed. It seems 
to be a very bad show. I have 
wondered why, since it was 
brought to my attention, the two 
periods didn't coincide. It looks 
like the schedule-makers would 
have just a little more considera
tion in this matter. After all, 
there are those who do want to 
be home on Easter without any 
undue strain on their part caused 
by a hasty weekend. Of course, 
the solution to this is applying an 
already existing vacation period 
at the Easter point, thus solving 
the problem neatly. Petitions for 
this type of action are possibly 
the answer. Who knows? 

Rumor has it that there is a prof 
who has a rubber stamp that he 
uses when grading papers. I guess 
he got tired of writing the same 
explanation on all the papers, so 
he decided to go production line 

personal touch. After seeing the 
rubber stamp mark, you wonder 
what kind of machine has been at 
your paper. That's progress. 

It seems that one just doesn't 
know what to believe anymore. 
In a course that some of my 
friends take, the instructor as
signs various problems from the 
book to be handed in. This is just 
fine, but, when a problem is 
worked out according to instruc
tions and explanations from the 
instructor and then is checked 
wrong when being graded-well, 
this is too much. Also, another 
cool move in the same course, 
same instructor. Problems are 
returned with notes stating that 
the work is not neat and orderly. 
But, these notes are written in 
some highly unintelligible hand, 
possibly Sanskrit, and with big 
smudges and smears all over the 
paper, like maybe some big ape 
with dirty hands had done the 
grading. Be neat. That's the word 
for the month. 

Best be careful these days. 
EspeciaHy when the sun gets out 
~nd warms things up a mite. This 
type of • weather seems to do 
strange things to the girls that 
live over in the vicinity of College 
and Broadway. They start laying 
their snares and trap lines and are 
sure to run them at least twice a 
day. So if you are one of those 
types that has not much resistance 
and maybe have been sick all 
winter, you'd better stay clear. 
They'll get you if you don't watch 
out! Even if you are one of the 
strong, athletic types, caution is 
the word. I've noted some real 
Amazons running loose, too. Just 
let this be a fair warning to you. 
Don't say I didn't try to help you 
out. Oh yes, in case you would 
happen to need some help from 
me, you'll be able to find me on 
the corner of College and Broad
way! 

Now is the time for all good 
men to come to the end of their 
column, me included. So until the 
next time, this is Mucho Drylab
bing warning you to watch out for 
spring fever and all other bad 
things. Adios. M. D. 
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Dick Ernsdorff studies a microwave site-layout chart atop a moun
tain near Orting, in western Washington state. On assignments like 
this, he often carries $25,000 worth of equipment with him. 

Here, Dick checks line-of-sight with a distant repeater station by 
mirror-flashing and confirms reception by portable radio. Using this 
technique, reflections of the sun's rays can be seen as far as 50 miles. 

He wears two kinds of work togs 
For engineer Richard A. Ernsdorff, the "uniform of the 
day" changes frequently. A Monday might find him in a 
checkered wool shirt on a Washington or Idaho mountain 
top. Wednesday could be a collar-and-tie day. 

Dick is a transmission engineer with the Pacific Tele
phone and Telegraph Company in Seattle, Washington. He 
joined the company in June, 1956, after getting his B.S.E.E. 
degree from Washington State University. '·I wanted to 
work in Washington," he says, "with an established, grow
ing company where I could find a variety of engineering op
portunities and could use some imagination in my work." 

Dick spent 2½ years in rotational, on-the-job training, 
doing power and equipment engineering and "learning the 
business." Since April, 1959, he has worked with micro
wave radio relay systems in the Washington-Idaho area. 

When Dick breaks out his checkered shirt, he's headed 
for the mountains. He makes field studies involving micro-

Dick stops by the East Central Office building in Seallle lo look 
at some microwave terminating equ ipment. It's involved in a 4000 
megacycle radio relay system between Seattle and Portland, Oregon. 
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wave systems and SAGE radars and trouble-shoots any 
problem that arises. He also engineers "radar remoting" 
facilities which provide a vital communications link be
tween radar sites and Air Force Operations. 

A current assignment is a new 11,000 me radio route 
from central Washington into Canada, utilizing reflectors 
on mountains and repeaters (amplifiers) in valleys. It's a 
million-dollar-plus project. 

"I don't know where an engineer could find more inter
esting work," says Dick. 

* * * You might also find an interesting, rewarding career with 
the Bell Telephone Companies. See the Bell interviewer 
when he visits your campus. 

BELL TELEPHONE COMPANIES 

In the Engineering Lab in downtown Seattle, Dick calibrates and 
aligns transmitting and receiving equipment prior to making a path
loss test of microwave circuits between Orting and Seattle. 
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WORLD'S MOST POWERFUL 
SILICON RECTIFIER 

Westinghouse and Alcoa have 
developed a compact ac-to-dc con
verter rated at 10,000 amperes at 
600 volts. 

The converter delivers 6,000 
kilowatts of power from only 312 
silicon rectifier cells-consider
ably more power per cell than 
ever before obtained in large 
silicon rectifiers. By using high
efficiency rectifying devices ( thus 
eliminating the need for elaborate 
apparatus to discharge heat gen
erated by the ac-to-dc conversion) 
with a corresponding reduction in 
the number of devices needed to 
build the new converter, West
inghouse was able to contain the 
equipment in an aluminum cubicle 
nine feet wide by five feet deep 
by ten feet high. The unit re
quires about one-third the floor 
space of other types of rectifying 
equipment having a similar rat
ing, and it is comparable in physi
cal size to previous silicon recti
fying equipment having only half 
the output. 

SOLID-STATE 
ELECTRONIC TUBES? 

During the past decade, solid
state semiconductor devices have 
taken over many of the functions 
previously performed by electro
nic tubes. Recent discoveries may 
make possible a marriage of the 
two devices-in the form of a 
"solid-state electronic tube." 

The idea is based on the fact 
that physicists have discovered 
how to obtain a constant flow of 
electrons from the surface of cer
tain semiconductor materials. Last 
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-Photo Courtesy of Westinghouse 

Transistorized Electron Tube · 

year, Westinghouse scientists dis
covered this effect in silicon car
bide, and importantly, the density 
of electron flow is equal to that in 
the average electron tube. 

Using this principle, it is pos
sible that an electron tube can be 
built, in which the heated cathode 
is replaced by a small semicon
ductor crystal. The crystal, un
like the conventional cathode, 
would require a small amount of 
power and would yield electrons 
instantly and indefinitely when a 
small voltage was applied across 
it. 

SOUND CLEANS PARTS 

Ultrasonic sound is used to 
clean the delicate coil assembly of 
the exposure meter used in the 
Kodak Brownie Starmatic Cam
era. Other methods might dam
age hair-fine electrical wire or 
tiny springs in the mechanism. 

Ultrasonic cleaning is also fast 
-about 30 seconds per coil-and 
uses··plain water with a little de
tergent as a cleaning agent. 

Ultrasonic cleaners work by 
cavitation. In this little-under
stood phenomenon, pressure poc
kets, formed by sound waves tra
veling at high frequency through 
the water in the cleaning tank, 
implode against any solid surface 
in the water, loosening the dirt. 
A detergent counteracts the acid 
chemicals washed off the coils, 
and the assemblies are rinsed in 
another tank. 

A typical ultrasonic unit at 
Kodak consists of a tank filled 
with solution, usually water, a 
source of high frequency electri
city, and a transducer. The trans
ducer is a ceremic slab, or a 
laminated combination of metals 
in a magnetic field, that vibrates 
when electricity is passed through 
it. 
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NEW INFARED "EYE" 
DEVELOPED 

A new infrared system sensitive 
enough to see moving objects near 
_room temperature solely by means 
of the invisible heat rays they 
emit has been developed by West
inghouse scientists. Known as 
the photothermionic image con
verter, the all-electric device 
changes the infrared radiation 
emitted by an object into a visible 
picture on a television screen. The 
speed with which it responds to 
infrared is roughly equal to that 
of the human eye to visible light. 

The Westinghouse photother
mionic image converter operates 
on infrared radiation of relatively 
long wavelengths. Such radia
tion is emitted by comparatively 
cool objects such as the human 
body. Hotter objects, for example 
those that actually glow red hot, 
emit more energetic radiations of 
shorter wavelengths in the "near" 
infrared, and are easier to detect. 

The unique infrared-sensitive 
detector, or retina, of the device is 
a three-layer sandwich only a few 
millionths of an inch thick. The 
center layer of the sandwich is an 
ultra-thin support of aluminum 
oxide about one millionth of an 
inch thick. The front surface of 
the oxide support film is coated 
with an even thinner layer of 
nickel, deposited in such thick
ness that it strongly absorbs in
frared radiation. The back sur
face of the film is coated with a 
thin layer of a photoemitting 
material called cesium bismuth
a chemical compound capable of 
releasing electrons when light 
shines upon it, the electron emis
sion being directly related with 
the temperature. 

In use, the infrared radiation 
from an object is focused on the 
heat-absorbing layer of the retina, 
forming a temperature pattern of 
the scene. This temperature pat
tern transfers though the thin 
support layer to the photoemitting 
surface, where it can be perceived 
simply by scanning a spot of light 
across the surface. As the light 
spot scans the surface, many or 
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few electrons flow from the sur
face in exact conformity to the 
heat pattern on it. These electri
cal signals are then amplified and 
fed to a standard television pic
ture tube, where a visible picture 
appears. 

NEW TV TUBE DEVELOPED 

General Electric has developed 
a new super-sensitive television 
camera tube which has outmoded 
conventional types now in use. 
Requiring only one tenth the 
amount of light needed by con
ventional camera tubes, the new 
GL-7629 image orthicon tube 
makes possible many television 
innovations in both black-and
white and color. 

The new tube has been hailed as 
one of the most significant ad
vances in television since the ad
vent of color. It does not require 
complete base-light flooding of a 
scene and offers advantages in 
resolution and depth of field. 

The key to the unusual per
formance of the new tu be lies in 
the fact that General Electric sci
entists have been able to devise a 
method of manufacturing an ultra
thin film of magnesium oxide only 
two millionths of an inch thick
so thin that if 1,500 of these were 
stacked, they would about equal 
the thickness of a human hair. 
This "target," as the film is called, 
is an integral part of the camera 
tube required to transform light 
impulses into electrical energy in 
a manner suitable for television 
broadcasting. 

"HOT WATER" FILM 

New film is being made from 
plastic and plastic compounds in
stead of silver halide particles. 
Projection slides and negatives 
can be made simply by placing 
the film against a negative, ex
posing it to fluorescent light for 
about a minute, then dropping the 
exposed film into boiling water. 
All of this is done in broad day
light. 

This "physical system" of photo
graphy employs a plastic base 
coated with a special compound 
that is sensitive only to ultravio
let light. When exposed the com
pound releases small quantities of 
nitrogen gas. Developing with 
heat softens the outside covering 
layer, permitting the gas to form 
bubbles. The bubbles serve to dif
fuse light that passes through 
them, producing shadows and 
tones to make an image. 

When I was but a little lad 
Upon my Mother's knee, 

She used to ask me, "Son of 
mine-

What will you one day be?" 
And I, with my slide rule in my 

hand-
The Toy I loved so dear
Would answer, "Mamma, you will 

know 
I'll be an engineer!" 
While other little boys my age 

Were reading fairy tales, 
I'd bug my little eyes out 
Over books of logs and scales. 
The formulae they stuffed me 
Was not sweet milk and meal-
1' d eat quotation X times Y
How good they make me feel! 
And so it was that pi to me 
Was nothing that I ate. 
I knew it equalled three one four 
So I'd leave it on my plate. 
The calculus and algebra 
Became my bone and point. 
What difference did it really 

make 
If my head came to a point? 
Then as it is in every life 
A kindred soul I spied-
I wooed her with exponents 
And with fractions she replied. 
Her figure hyperbolic , 
Her smile was quite symbolic 
Our wedding was a joining 
Of two mathematical wizards. 
We knew all calculations 
From Alpha to the izzards. 
Yet with all this wealth of knowl-

edge 
No matter how we try, 
The operations we do best 
Is just to multiply! 
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io11ex 
ID double communication capacity 

COlllNS ElECJRONICS- diversification 
These specialized electronics systems 

are an important part of Collins' con
tribution to advancements in military 
and commercial communication. 

Collins was selected over several com
panies because it could do the job -
economically, with excellent equipment, 
and provide capable engineering assist
ance for all phases. 

Collins needs engineers and physicists 
to keep pace with the growing demand 
for its products. Positions are challeng
ing. Assignments are varied. Projects 
currently underway in the Cedar Rap
ids Division include research and de
velopment in Airborne communication, 
navigation and identification systems, 
Missile and satellite tracking and com-

munication, Antenna design, Amateur 
radio and Broadcast. 

Collins manufacturing and R & D in
stallations are also located in Burbank 
and Dallas. Modern laboratories and re
search facilities at all locations ensure 
the finest working conditions. 

Your placement office will tell you 
when a Collins representative will be 
on campus. 

For all the interesting facts and fig
ures of recent Collins developments 
send for your free copies of Signal, pub
lished quarterly by the Collins Radio 
Company. Fill out and mail the at
tached coupon today. You'll receive 
every issue published during this school 
year without obligation. 

COLLINS RADIO COMPANY • CEDAR RAPIDS, IOWA • DALLAS, TEXAS • BURBANK, CALIFORNIA 
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FREE 
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• • • • • • • • • • Professional Placement, , ■ 

Collins Radio Company, • 

• Cedar Rapids, Iowa • • • 
• Please send me each Collins Signal published • 
• during this school year. • 

• • 
: Name : 

• • 
■ Address ■ 

• • 
• c· • • ,ty State • 

• ■ 
• College or University ■ 
• ■ 

: Major degree Minor : 

• ■ 
• Graduation date • • • •••••••••••••••••••••• 
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Proud of your School? 

~J~ 
I J • -~ 

A.W.FABER 
CASTELL 

helps the hand that 
shapes the future 

#9000 CASTELL Pencil 
with world's finest 
natural graphite that 
tests out at more than 
99% pure carbon. 
Exclusive microlette 
mills process this 
graphite into a drawing 
lead that lays down 
graphite-saturated, 
non-feathering lines of 
intense opacity. Extra 
strong to take needle
point sharpness without 
breaking or feathering. 
Smooth, 100% grit
free, consistently 
uniform, SB to lOH. 

#9800 SG LOCKTITE 
TEL-A-GRADE Holder, 
perfectly balanced, 
lightweight, with new 
no-slip functional grip. 
Relieves finger fatigue. 
Unique degree 
indicating device. 

#9030 imported Refill 
Leads, matching 
exactly #9000 pencil 
in quality and grading, 
7B to lOH, packed in 
reusable plastic tube 
with gold cap. 

A man advancing in 
his career just 
naturally gravitates to 
CASTELL, world's finest 
drawing pencil. You'll 
be wise to begin now. 

A. W .FABER · CASTELL 
Pencil Co., Inc., Newark 3, N. J. 
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SOLAR BATTERIES 
(Continued from page 12) 

Although silicon is the most 
common element on the earth, it 
is chemically active and is never 
found in a completely pure state. 
Purification is expensive, espec
ially when it is desired to produce 
the degree of purity needed for 
solar battery construction. With 
better production methods and in
creased demand, the price has 
dropped from the original $25 per 
cell, and should continue to go 
down. 

Pravda announced last year that 
silicon solar batteries were used 
in Sputnik III. Work was begun 
in the Soviet Union in 1955 after 
the Bell Laboratories published 
their reports. Each silicon cell on 
Sputnik III reportedly produces 
about 0.5 volts, with the coeffi
cient of transformation of solar 
energy at nine to eleven percent. 

Other types of semiconductor 
solar batteries are possible. There 
is very little information available 
about such batteries, probably be
cause they have not been made 
commercially or because they are 
classified as secret. However, the 
Air Force has announced that 
cadimum sulfide solar batteries 
are being used in the Explorer 
satellite. 

The cadmium sulfide solar cells 
will continue to produce elec
tricity up to a temperature of 
750 °C, according to the Wright 
Air Development Center. The 
temperature limit for silicon cells 
is given as 300°C. 

Two cadmium sulfide cells have 
been made by Harshaw Chemical 
Company and Eagle-Pitcher Com
pany. They measure 1/s by 1½ by 
5½ inches and produce 0.150 watts 
at 17 volts when wired in a series. 
The batteries produce more than 
enough electricity to run the satel
lite's two transmitters. 

The cadmium sulfide semi-con
ductor is produced by crystallizing 
extremely pure cadmium sulfide 
and injecting it with an impurity. 
The impurity used is apparently 

iodine. The crystal may be grown 
in a gaseous solution of highly 
purified nitrogen gas. 

A great deal of work is probably 
being done in Russia with respect 
to the uses of cadmium sulfide as 
a semi-conductor since quite a 
few of the papers on this subject, 
listed by Chemical Abstracts, 
were by Russian authors. 

An organic solar battery was 
discovered by David Kearns and 
Dr. Melvin Calvin of the Univer
sity of California. Following a sug
gestion that photosynthesis is pos
sible because of an electric charge 
separation in plants, they studied 
model systems as semi-conductors 
with a view to creating an organ
ic photovoltaic junction. 

It was found that magnesium 
phthalocyanine d i s k s, covered 
with a thin film of air-oxidized 
tetramethyl phenylenediamine, 
show a photovoltaic effect. How
ever, the maximum power was ex
tremely small, being only 0.000,-
000,000,003 watts. The low power 
seems to be due to a large internal 
resistance in the cell. 

The problem of producing an 
organic solar battery has been ap
proached in another direction. Dr. 
Gerald Oster of the Polytechnic 
Institute of Brooklyn, New York, 
discovered a storage battery that 
operates from energy absorbed 
from sunlight. The life of the bat
tery in indefinite since it is based 
on reversible chemical reactions. 

Certain organic dyes ( called 
acridine dyes) , on exposure to 
sunlight and in the presence of a 
reducing agent, react t o form 
other chemical products. These 
products return to their original 
form and produce electricity when 
taken from the light source. The 
electrical potential produced is 
from 1.2 to 1.5 volts. 

Thus we see that the research 
and work needed to produce a 
solar battery is long, but the final 
product is worth the effort. What 
lies in the future is, of course, un
known; but each success in this 
field gives us another source for 
converting the sun's energy into 
electricity. 
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MECHANICAL, ELECTRICAL, CHEMICAL ENGINEERS-AND CHEMISTS: 

BE ONE OF JUST 

SELECT TRAINEES AT HAGAN CHEMICALS Be 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: 
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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, Pittsburgh 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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BUI.LARNEY 

Verily, I say unto you, "Marry 
not an Engineer" for an engineer 
is a strange being possessed of 
many devils. 

Yea, he speaketh eternally in 
parables which he called "Formu
lae". 

And he wieldeth a big stick which 
he calleth a "slide rule" and he 
hath one bible-a "Hand Book". 

He talketh always of "stresses and 
strains" and without end of 
"Thermodynamics". 

He showeth always a serious as
pect and seemeth not to know 
how to smile. 

And he picketh his seat in the car 
by the springs thereof and not by 
the maiden beside him. 

Always he carrieth his books with 
him and entertaineth his maiden 
with "steam tables" . 

Verily though she expecteth 
chocolates when he calleth, she 
opens the package to discover 
samples of iron ore. 

Yea! Though he holdeth his dam
sel's hand but only to measure the 
friction and he kisses only to test 
the "viscosity". 

For in his eyes shineth a far-away 
look, which is neither love nor 
longing, but a vain attempt to re
call a formula. 

There is but one key dear to his 
heart, and that is a "Tau Beta Pi" 
key, and one love letter for which 
he yearneth, a "C". 

MARCH, 1960 

And when he, to his damsel, 
writeth of love and signeth with 
"X's", mistake not these symbols 
for kisses, for they are only un
known quantities. 

When a boy, he pulleth a girl's 
hair to test the elasticity, but as a 
man he discovers different de
vices. 

For he would count the vibrations 
of her heartbeat and he reckoneth 
her strength of materials. 

For he seeketh ever to pursue the 
scientific investigation, even his 
heart flutterings he counteth as a 
vision of beauty and inscribeth his 
passion in a formula. 

And his marrigae is a simultane
ous equation, involving _two un
knowns and yielding diverse ans
wers. 

A tramp knocked on the door of 
an inn known as "George and the 
Dragon." When the landlady open
ed the door, the tramp asked 
"Could you spare a poor hungry 
man a little bite to eat?" 

"No!" said the woman as she 
slammed the door. 

The tramp knocked again. As 
the woman opened the door, he 
asked: "Could I have a few words 
with George?" 

... 
"Beg your pardon, but aren't 

you an engineering student?" 
"No, it's just that I couldn't 

find my suspenders this morning, 
my razor blades were gone, and a 
bus ran over my hat." 

MIKE HELTON, C.E. '61 

It seems that an irate woman 
recently complained to the tele
phone company that she had 
heard some men in its employ
ment use vile language while 
working in front of her home. 

The powers-that-be immediate
ly checked to see who was in 
that location, and upon finding 
the culprit demanded an explana
tion in writing. ... 

A note was returned that went 
like this . . . "Well, me and Tim, 
we was in the neighborhood that 
day allright. I was up the pole in 
front of this lady's house and just 
happened to pour some molten 
lead down Tim's neck-now hon
estly, all Tim said was-'really Al, 
you must exercise more care in 
the future! ' " ... 

Some people have read so much 
about the harmful effects of smok
ing that they have decided to give 
up reading. ... 

He smiled at her across the 
candlelit table. She affectionately 
smiled in return. 

"Smile like that again ," he 
whispered. 

She blushed and again cutely 
displayed her dimples. 

"Just as I thought," he said 
"You look like a chip-munk." 

oTe 
And as they say in Mechanics: 

"Every couple has its moment." ... 
Then there's the fellow who 

bred his parakeet to a tiger. He 
doesn't know what he's got, but 
when it talks, h e listens. 
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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 uview"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. 

CAREERS 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. ___ .-......... 



Q. Why does your company have train

ing programs, Mr. Abbott? 

A. Tomorrow's many positions of major 
responsibility will necessarily be filled by 
young men who have developed their 
potentials early in their careers. General 
Electric training programs simply help 
speed up this development process. 

In addition, training programs provide 
graduates with the blocks of broad ex
perience on which later success in a 
specialization can be built. 

Furthermore, career opportunities and 
interests are brought into sharp focus 
after intensive working exposures to 
several fields. General Electric then gains 
the valuable contributions of men who 
have made early, well-considered deci
sions on career goals and who are con
fidently working toward those objectives. 

Q. What kinds of technical training pro

grams does your company conduct? 

A. General Electric conducts a number 
of training programs. The G-E programs 
which attract the great majority of 
engineering graduates are Engineering 
and Science, Manufacturing, and Tech
nical Marketing. 

Q. How long does the Engineering and 

Science Program last? 

A. That depends on which of several 
avenues you decide to take. Many gradu
ates complete the training program dur
ing their first year with General Electric. 
Each Program member has three or four 
responsible work assignments at one or 
more of 61 different plant locations. 

Some graduates elect to take the Ad
vanced Engineering Program, supple
menting their work assignments with 
challenging Company-conducted study 
courses which cover the application of 
engineering, science, and mathematics to 
industrial problems. If the Program mem
ber has an analytical bent coupled with a 
deep interest in mathematics and physics, 
he may continue through a second and 

One of a series 

Interview with 
General Electric's Earl G. Abbott, 
Manager-Sales Training 

Technical Training 
at General Electric 

Programs 

third year of the Advanced Engineering 
Program. 

Then there is the two-year Creative 
Engineering Program for those graduates 
who have completed their first-year 
assignments and who are interested in 
learning creative techniques for solving 
engineering problems. 

Another avenue of training for the 
qualified graduate is the Honors Program, 
which enables a man to earn his Master's 
degree within three or four semesters at 
selected colleges and universities. The 
Company pays for his tuition and books, 
and his work schedule allows him to earn 
75 percent of full salary while he is going 
to school. This program is similar to a 
research assistantship at a college or 
university. 

Q. Just how will the Manufacturing 

Training Program help prepare me for 

a career in manufacturing? 

A. The three-year Manufacturing 
Program consists of three orientation 
assignments and three development 
assignments in the areas of manufacturing 
engineering, quality control, materials 
management, plant engineering, and 
manufacturing operations. These assign
ments provide you with broad, funda
mental manufacturing knowledge and 
with specialized knowledge in your 
particular field of interest. 

The practical, on-the-job experience 
offered by this rotational program is sup
plemented by participation in a manu
facturing studies curriculum covering 
all phases of manufacturing. 

Q. What kind of training would I get 

on your Technical Marketing Program? 

A. The one-year Technical Marketing 
Program is conducted for those graduates 
who want to use their engineering know!-

edge in dealing with customers. After 
completing orientation assignments in 
engineering, manufacturing, and market
ing, the Program member may specialize 
in one of the four marketing areas: appli
cation engineering, headquarters market
ing, sales engineering, or installation and 
service engineering. 

In addition to on-the-job assignments, 
related courses of study help the Program 
member prepare for early assumption of 
major responsibility. 

Q. How can I decide which training 

program I would like best, Mr. Abbott? 

A. Well, selecting a training program is 
a decision which you alone can make. You 
made a similar decision when you selected 
your college major, and now you are 
focusing your interests only a little more 
sharply. The beauty of training programs 
is that they enable you to keep your 
career selection relatively broad until you 
have examined at first hand a number of 
specializations. 

Furthermore, transfers from one Gen
eral Electric training program to another 
are possible for the Program member 
whose interests clearly develop in one 
of the other fields. 

Personalized Career Planning 
is General Electric's termfor the 
selection, placement, and pro
fessional development of engi
neers and scientists. If you would 
like a Personalized Career Plan
ning folder which describes in 
more detail the Company's train
ing programs for technical gradu
ates, write to Mr. Abbott at Sec
tion 959-13, General Electric 
Company, Schenectady 5, N. Y. 

~gress Is Ovr Most lmporl;,nf Protlvcf 

GENERAL. ELECTRIC 





Under fire, the performance of men and machines depends on what they are made of. United States Steel 
makes the materials for the machines, whether it's a very tough armor plate, or heat-resistant alloy, or Stainless Steels. 

You might be interested in some of the USS steels developed specifically for aircraft and missiles: 
USS Strux, an alloy steel with close to 300,000 psi tensile strength primarily for aircraft landing gears; 
USS A irsteel X-200, an air-hardenable alloy steel with 230,000 psi yield strength for aircraft sheet and missile 
applications; USS 12MoV and USS 17-5 MnV Stainless Steels for high-speed aircraft and missi les; 
Stainless "W", a precipitation-hardenable Stainless Steel. 

New special metals, new methods for making them, present an 
exciting challenge. Men willing to accept this challenge-civil, 
industrial, mechanical, metallurg ical, ceramic, electrical or chemi
cal engineers-have a future with United States Steel. For details, 
just send the coupon. 

USS;,. ro,,.,,,., ,,.,,m~,@united States Steel 

r--------------. --------

United States Steel Corporation 
Personnel Division 
525 William Penn Place 
Pittsburgh 30, Pennsylvania 

Please send me the booklet, " Paths of Opportunity." 

Name _ _______________ _ 

School _ ________ ___ ___ _ 

Add res,._ __________ ____ _ 

CitY- - - ------one __ state ___ _ 
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ENGINEERS 

CHEMISTS 

PHYSICISTS 

MATHEMATICIANS 

LOOK TO DU PONT! 

Today is a time of rapid growth and expansion at 
Du Pont. Development activities are being accel
erated, and new processes are being installed at 
plants new, old and under construction. 

This creates need for technical graduates: chemists 
(all specialties), physicists, mathematicians; engi
neers of almost every specialty-chemical, mechan
ical, industrial, electrical, metallurgical. 

LOCATIONS: Eastern half of U. S. primarily 

REQUIREMENTS: Recent Bachelor's, Master's or 
Doctor's degree 

Write to ..• 

2420-4 Nemours Building 
E. I. du Pont de Nemours & Company (Inc.) 
Wilmington 98, Delaware 

BETTER THINGS FOR BETTER LIVING ••• THROUGH CHEMISTRY 

? 
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Engineer C. A. Booker and Technician L. G. Szarmach run an Optimizing control test 

to achieve the highest profit rate for a simulated chemical distillation process. 

The New Products Laboratories help 
the Westinghouse engineer verify his theories 

The engineer at Westinghouse can rely on the New 
Products Laboratories to help verify his theories. These 
laboratories at Cheswick, Pennsylvania, contain a group 
of advanced engineering development personnel who 
can converse in both the language of the fundamental 
scientist and of the designer. 

These laboratories, through their diverse scientific 
activities, aid the work of engineers in all departments 
of the corporation and provide a means to convert theory 
into proven equipment. Among the many projects which 
have come into being through the New Products Labora
tories are thermoelectric power generation, thermoelec
tric refrigation, ultrasonic cleaning, and OPCON, a new 
concept in process control systems. OPCON (optimizing 
control) has proven successful in the chemical processes 
industry. Other possible applications include the petro
leum, steel and paper industries. 

The young engineer at Westinghouse isn't expected 
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to know all the anf'wers . . . our work is often too 
advanced for that. Instead, his abilities and knowledge 
are backed up by specialists like those in the New 
Products Laboratories. 

If you have ambition and ability, you can have a 
rewarding career with Westinghouse. Our broad product 
line, decentralized operations, and diversified technical 
assistance provide hundreds of challenging opportuni
ties for talented engineers. 

Want more information? Write today to Mr. L. H. 
Noggle, Westinghouse Educational Department, Ard
more and Brinton Roads, Pittsburgh 21, Pennsylvania. 

YOU CAN BE SURE ... IF IT~ -
Westinghouse 

THE MISSOURI SHAMROCK 



Editor 

Erle Richards 

Assistant Editors 

Tim Renken 

Rita Boston 

Bob lnslee 

Mike Helton 

Ron Furgerson 

Business Manager 

Les Sims 

National Advertising 

Jim Hill 

Local Advertising 

Milton Triplett 

Circulation Manager 

Ron Heemeier 

Office Manager 

Charles Couranz 

Photography 

Kirk Rosenhan 

Secretarial 

Nancy Silver 

Jean Dodd 

Faculty Advisors 

Prof. Robert Eastman 

Prof. Jack Morgan 

Cover 

Another example of engi
neering in industry is depicted 
on the cover for this month. 
Familiar to the Civils, it shows 
a concrete pier being poured 
for the footing of a new 
bridge. 

APRIL, 1960 

MISSOURI 

SHAMROCK 
VOL. XXVI APRIL, 1960 NO. 7 

CONTENTS 

FEATURES: 

FANTASTIC GLASS 

THE TRANSISTOR ---------------------------------------------------------------

ENGINEERS' FESTIVITIES 

6 

8 

10 

ALPHA EPSILON ---------------------------------------------------------------- --- 16 

DEPARTMENTS: 

EDITORIAL -----------------------------------------------------------------------------

SHAMROCK SEZ 

5 

18 

BULLARNEY ---------------------------------------------------- ------------- ___ __ __ __ 20 

The Missouri Shamrock is a member of the Engineering College Magazines Associated; 
chairman : Stanley Stynes, Wayne University; publisher's representative; Littell
Murray-Barnhill, Inc., 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 Publi
cation; Room 233 Engineering Building, University of Missouri, Columbia, Missouri. 
Entered as second class matter at the post office at Columbia, Missouri under the act 
of March 3, 1879. Printed by 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 





The End is Nigh 

One can tell just by looking around him what time of yea r it is, not 
only in the seasonal sense but in the scholastic sense. The hustle and bustle 
of Freshmen trying to keep that high grade average going; the tired , haggard 
look of the Sophomores coming out of the Sophomore slump; the eager 
anticipation of the Juniors as they approach the coming Senior year; and 
the indescribable look of the Seniors as they graduate with mixed emotions, 
wondering whether they want to actually enter the treadmill of life or 
whether they would rather sta rt all over again. We here at the typewriter 
are almost one of the latter group . We expect to graduate in the month of 
August, but still we're suffering somewhat the loss of more fortunate friends 
who are making it out in June . Also, we hate having the summer session 
staring us in the face-the summer season usually being associated with a 
vacation period , not a time or rigorous study and class schedules . We can 
look back and notice how rapidly the t ime has passed since the time of 
enrollment. And the activities and friends, etc ., that have passed over the 
slate in front of us. But from these activities, etc ., have come many enjoyable 
moments, hectic though they may have been. And we believe that they 
have invaluably augmented our education, and we hope, will aid us in the 
years to come. So, in winding it all up, we believe that we'd do the same 
all over again if it was to be done again . And we urge the younger set to 
not become stagnent. 

E.E.R. 

FRONTISPIECE 
Shown here is the piling and footing for the pier shown on 
the cover. The H-beams are driven 32 feet to bedrock. The 
whole pier is to be used in an overpass for an intercity 
expressway. 

-Official SHAMROCK Photo 
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Solid Liquid 

Fantastic Glass 

TODAY it is a commonly 
known fact that glass is not 

a solid but a supercooled liquid. 
However, this represents only one 
of the interesting properties of 
this commonplace but complex 
and confusing material. For ex
ample, there is no clear-cut defi
nition of glass. Americans limit 
it to inorganic mixtures of fused 
ingredients existing as a super
cooled liquid, while Europeans 
broaden this to include organic 
materials as well. Actually, glass 
can be said to be more a state of 
matter than a particular mixture 
of ingredients. 

Since glass h a s amorphous 
properties, it c a n be blown, 
drawn, or pressed very easily. 
Because it has no definite melting 
point, it can be drawn from a 
furnace and worked continuously. 
Solids like steel and iron, on the 
other hand have a definite melt
ing point and must be solified in 
molds, reheated, and then worked. 
Oddly enough, glass does act like 
a solid in that it is elastic, but it 
breaks instead of deforming when 
its elastic limit is exceeded. 

Fragile as glass seems, it is po
tentially very strong. However, 
surface flaws, which appear when 
it cools, cut this strength con
siderably. This means that a small 
diameter glass rod is propor
tionally stronger than a larger 
one because there is less possi
bility of these flaws forming. 
Strength tests before the flaws 
set in show that certain types of 
glass can withstand pressures up 
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to one million pounds per square 
inch. 

Glass is a good insulator be
cause it has no free electrons. 
However, since it can be con
sidered an ionic liquid, it will 
sustain an electric current at 
higher temperatures. The viscos
ity is high enough at lower tem
peratures to prevent this ion 
motion. 

This lack of free electrons ex
plains the most obvious charac
teristic of glass-its transparency. 
Any free electrons would be ac
celerated by the magnetic com
ponent of the electromagnetic 
radiation, this motion would can
cel out the electric component of 
the radiation. When either the 
electric or magneic field is elimi
nated, light ceases to exist. An 
analogy can be drawn between 
this and the cancellation of radio 
waves by bridges and other metal
lic structures that have "free 
electrons". 

Although the Egyptians fabri
cated pitchers, jugs and other 
containers fr o m colored glass 
several thousand years before the 
Christian era, the art of glass 
blowing was not developed until 
about 100 BC. The Romans de
veloped c o 1 o r 1 e s s transparent 
glass about 100 AD and applied it 
to its most common use-win
dows. The Romans also developed 
crown glass. This flat glass was 
made by blowing a sphere and 
attaching it to a rod. The rod was 
twirled and the sphere heated 
until it flattened out into a sheet. 

RICHARD SCOTT, E.E. '61 
Condensed from Westinghouse Engineer 

The center portion where it was 
fastened to the rod ( called the 
crown) was to thick for use, so 
the sheet had to be cut into 
pieces. Until early in the present 
century a mechanized version of 
this process was used. 

Today the production of glass 
makes use of its unique prop
erties. One method of making 
window glass is to pull it ver
tically from a molten pool of 
glass through a slit in a block 
of refractory material. Thickness 
is regulated by the temperature 
and speed at which the process is 
carried out. Plate glass is made 
in a similar manner except that it 
is rolled and then ground and 
polished after the drawing pro
cess. 

Even though glass c a n be 
worked easily in many ways, it 
is hard to cast in large pieces. 
Great care must be taken in the 
annealing process. The blank for 
the 200 inch diameter Mt. Palo
mar telescope mirror was cooled 
at a rate of 0.8 degrees Fahren
heit per day. Almost a year was 
required for this process. 

Some forms of glass seemingly 
exhibit none of the characteristics 
normally attributed to the ma
terial. Two of the more extreme 
cases are foam glass and fiber 
glass. 

Foam glass is made by mixing 
finely ground glass and carbon. 
When heated, this mixture ex
pands into a black foam that con-

( Continued on page 12) 
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Hey, there! You with the freshly-starched diploma in 
your hand! Discouraged with your first hard look at this 
topsy-turvy world? Think someone chopped out the rungs 
in the ladder of success? Think opportunity is dead? 

Don't you believe it! Today, opportunity under Ameri
ca's free enterprise system is more alive than ever! With
in the next few years, you'll see space travel programs 
accelerate and inspire now unheard-of products. You'll 
see standards of living go up. You'll see exciting new 
jobs created out of nowhere. 

Take our own business, for example. Oil. In the next 
few years, we know Standard Oil will create a cornucopia 
of new products and new processes. And that means 
opportunity! But it takes time, work, and study to turn 
opportunity into advancement. People who are willing 
to put forth the extra effort to prepare for greater re-

sponsibility will find opportunity awaiting them. 
Is opportunity dead? Whenever we hear that question, 

we think of the thousands of people who won promotions 
last year at Standard Oil and the fact that most of our 
officers and directors since this company started have 
come up through the ranks. No Standard job is too big 
a target for any employee ... if he listens for opportu
nity's knock and is ready for it when it comes. 

Opportunity dead? Not by a long shot! 

WHAT MAKES A COMPANY A GOOD CITIZEN? One way 
to judge is by a company's economic effect on a com
munity. Is it growing? Is it progressive? Will it provide 
opportunities for advancement? For the five years from 
1954 to 1959, Standard spent $1.4 billion on new facilities. 
Expenditures like these help to create new opportunities. 

,J.. 
STANDARD OIL COMPANY "_:) 

THE SIGN OF PROGRESS ... 
THROUGH RESEARCH 
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The Transistor 

The transistor is an amplifying 
device composed of a semiconduc
tor material. Semiconductors, 
which are solids having a resistiv
ity intermediate between that of 
an insulator and a metal, were 
used as detectors in radio re
ceivers before the development of 
the electron tube. Some of the 
properties of the semiconductor 
have been known for many years. 
Michael Faraday, in 1883, ob
served that silver sulfide had a 
negative temperature coefficient 
of resistance. By 1885, four of the 
fundamental properties of semi
conductors (negative temperature 
coefficient of resistance, rectifica
tion, photoconductivity, and pho
toelectromoti ve force) had been 
observed. After intensive re
search on surface and body phe
nomena it was postulated that 
a space-charge layer should exist 
at the semiconductor surface. Ex
periments set up to verify the 
existence of this layer led to the 
invention of the transistor. 

Before the operation of the 
transistor can be explained, it is 
necessary to have an understand
ing of the current conduction in 
the semiconductor. Semiconduc
tor current flow is obtained in a 
manner that differs from that in a 
conductor. In the conductor, the 
valence electrons, approximately 
102 2 per cubic centimeter, are not 
associated with any individual 
atom. These valence (free) elec
trons move with considerable 
rapidity when an external electric 
field is applied and, therefore, a 
large current can be easily ob
tained. 

In the semiconductor, however, 
the valence electrons form cova
lent bonds between the individual 
atoms and become a part of the 
crystal structure. The forming 
of covalent bonds causes the val
ence electrons to become fixed in 
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position and they are, therefore, 
no longer available for unlimited 
current conduction. To obtain 
current flow in the semiconduc
tor, energy is added, by the use of 
an electric field, to the electrons 
forming the covalent bonds. The 
added energy makes it possible 
for the electron to break away 
from the bond and become free to 
move in the material. The space 
that the electron had occupied 
also plays an important part in the 
conduction. This space, which is 
called a hole behaves as a positive 
current carrier which moves in a 
direction opposite to that of the 
freed electron. Since the move
ment of free electrons and holes 
under the influence of an electric 
field amounts to the movement of 
opposite charge in opposite direc
tions, these components of the 
current are additive. The amount 
of current depends upon the num
ber of free electrons and holes in 
the material. In a pure semicon
ductor crystal the number of cur
rent carriers are usually not large 
enough to provide the current 
needed for transistor purposes. 

To obtain the larger current re
quired for the transistor, impuri
ties are added to the semiconduc
tor to create holes or electrons in 
greater number. Germanium, a 
semiconductor with four valence 
electrons, is the basis material 
used in transistors. When a mate
rial having five valence electrons, 
such as arsenic or antimony, is 
added to the germanium as extra 
electron that forms no covalent 
bond is available for current con
ductoion. The semiconductor then 
has an excess of free electrons and 
is called an N-type because the 
majority current carries have a 
negative charge. A substance 
which contains three valence elec
trons is sometimes added to the 
germanium for P-type semicon-

JACK KAMPMAN, E.E. '60 

ductor, that is, one in which the 
majority current carries are holes 
and have a positive charge. The 
adding of a very small amount of 
an impurity alters greatly the 
electrical properties of the pure 
material and must be rigidly con
trolled. A mound of impurity is 
usually on the order of 1 part 
in 100,000,000 which is roughly 
equivalent to two persons in the 
population of the United States. 

A semiconductor material hav
ing the necessary degree of purity 
is not available in a natural form 
and must be obtained by other 
methods. Germanium, a sub
stance that can be crystallized, 
may be purified by a method used 
by chemists to obtain pure sam
ples. The germium is melted and 
part of it is formed into a crystal. 
In crystallizing it tends to select 
atoms that build up the crystal 
lattice in a regular pattern and 
most of the impurities are left in 
the melted portion. To increase 
the purity of the germanium cry
stals, the material is again melted 
and the larger portion of it re
crystallized. This process can be 
repeated until a practically pure 
material results. This method was 
used to obtain the material used 
in experimental study but was 
found to be too expensive to per
mit the manufacture of transistors 
for commercial use. 

After the semiconductor mate
rial with the desired impurity con
tent is prepared, the construction 
of a transistor is possible The 
first transistor was of the point
contact class. The point-contact 
transistor is composed of two 
closely adjacent rectifying points 
on the same piece of semiconduc
tor material. The contacts are 
tiny pointed wires which may be 
as small as .002 inch apart. The 

(Continued on page 14) 
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What happens to your career ... 
after you join Western Electric? 

You'll quickly find the answer is growth. The signs of 
progress - and opportunity - are clear, whether your 
chosen field is engineering or other professional work. 
There is the day-to-day challenge that keeps you on 
your toes. There are new products, new areas for activ
ity, continuing growth, and progressive programs of 
research and development. 

For here telephone science is applied to two major 
fields - manufacture and supply for the Bell Telephone 
System, and the vitally important areas of defense 
communications and missile projects. 

You'll find that Western Electric is career-minded .. . 
and you-minded! Progress is as rapid as your own indi
vidual skills permit. We estimate that 8,000 supervisory 
jobs will open in the next ten years - the majority to be 
filled by engineers. There will be corresponding oppor
tunities for career building within research and engi-

neering. Western Electric maintains its own full-time 
all-expenses-paid engineering training program. And 
our tuition refund plan also helps you move ahead in 
your chosen field. 

Opportunities exist for electrical, mechanical, indus
trial, civil and chemical engineers, as well as in the 
physical sciences. For more information get your copy 
of Consider a Career at Western Electric from your 
Placement Officer, Or write College Relations, Room 
2000, Western Electric Company, 195 Broadway, New 
York 7, N. Y. Be sure to arrange for a Western Electric 
interview when the Bell System team visits your campus. 

Western Electric 
MANUFACTURING AND SUPPLY@UNIT OF THE BELL SYSTEM 

Principal manufacturing localions al Chicago, 111.: Kearny, N. J.: Baltimore, Md.: Indianapolis, Ind.; Allenlown and Laureldale, Pa.; Burlinglon, Greensboro and Winslon-Salem, N. C.; 

Buffalo, N. Y.: Norlh Andover, Mass.: Lincoln and Omaha. Neb.: Kansas City. Mo.; Columbus, Ohio: Oklahoma City, Okla.: Engineering Research Center, Princeton. N. J.; Teletype 
Corp., Chicago 14, Ill. and Little Rock. Ark. Also W. E. distribution centers in 32 cities and installation headquarters In 16 cities. General headquarlers: 195 Broadway. New York 7, N. Y. 
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Fuzzy, isn't it? 

Choosing the Queen was 
a tough job! 

Engineers' 

Don't be chicken, chicks. ,, He went thataway! 
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You done it! Modern transportation techniques. 

Festivities 
Brought to you through the courtesy of Rosenhan and Richards 

Erin Go Bragh! Ho! Ho! Ho! Old King Cole . . . 
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ENGINEER 
VVHO'S 
"ARRIVED" 

ae-
DUNHAM-B 

E. l. DISBROW 
Tri-State College, Angola, Ind. •51 

ED DISBROW exemplifies the opportunity to grow with a young, 
growing company. Now District Manager of the Dunham-Bush Minne
apolis office, he supervises widespread engineering activities of a group 
of sales engineers representing a multi-product technical line. 

Engineering degree in hand, Ed went to work for Heat-X (a Dunham
Bush subsidiary) as an Application Engineer. Successive steps in the 
Dunham-Bush main office and as Sales Engineer in the New York 
territory brought him to his present managerial capacity. 

A member of Belle Aire Yacht Club, Ed leads a pleasant life afloat 
and ashore with his wife and two boys. 

Equally satisfying is Ed's job. In directing calls on consulting engi
neers, architects, plant engineers, wholesalers, contractors and building 
owners, he knows he 's backed by the extensive facilities of Dunham
Bush laboratories. You can see him pictured above on a typical call, 
inspecting a Minnesota shopping center Dunham-Bush air conditioning 
installation. 

Ed's success pattern is enhanced by the wide range of products he 
represents. For D,mham-Bush refrigeration products run from com
pressors to complete systems; the range of air conditioning products 
extends from motel room conditioners to a hospital's entire air condi
tioning plant. The heating line is equally complete: from a radiator 
valve to zone heating control for an entire apartment housing project. 
The Dunham-Bush product family even includes highly specialized heat 
transfer products applicable to missile use. 

AIR CONDITIONING, REFRIGERATION, 

HEATING PRODUCTS AND ACCESSORIES 

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

SALES OFFICES LOCATED IN PRINCIPAL CITIES 
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FANTASTIC GLASS 
( Continued from page 6) 

tains more than ten million inert 
air cells per cubic foot. This mate
rial naturally makes an excellent 
heat insulator. In addition it will 
float, can be cut like wood, and 
is rigid and fireproof. 

Besides being fireproof a n d 
water resistant, fiber glass is 
flexible and soft to the touch. It 
is composed of very small glass 
rods. These rods or fibers are 
produced by forcing molten glass 
through tiny orifices. The fibers 
can be blown off in strands about 
nine inches long, by a blast of air, 
or they can be drawn off on 
spools t o produce conti~uous 
threads. In either case the fibers 
are about .00027 inches in di
ameter. 

Basically glass can be con
sidered as a structure of silicon 
and oxygen atoms. This structure 
has "holes" in which additives 
can exist as ions. Common glass
ware, such as window glass, table
ware and light bulb envelopes, 
contains many sodium ions. The 
electrical conductivity of glass 
can be varied by changing the 
concentration of these sodium 
ions. Good crystalware and lenses 
contain lead to increase their in
dex of refraction. This high in
dex gives glass a high luster and 
makes it sparkle. Up to 60 per
cent lead is put into glass in
tended for radioactive shielding. 

Chemical additives can also 
produce coloring effects. I r o n 
oxide is found in small amounts 
in most glass. This accounts for 
the greenish color that is readily 
apparent when a piece of window 
glass is viewed lengthwise. If all 
additives are removed so that the 
structure consists almost exclu
sively of silicon and oxygen 
atoms, the glass is very heat re
sistant. 

Even though it has been used 
for many centuries, glass still 
represents an interesting subject 
for research. Future investiga
tions will enable it to be under
stood better and will undoubtedly 
lead to new applications. 
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RCA REPORTS TO YOU: 

NEW ELECTRONIC "BRAIN" CELLS 
FIT IN THE EYE OF A NEEDLE 

Basic building block for compact, 
electronic "thought savers" will 
serve you in your office, in 
defense - someday, in your home 
• Today, science not only is working on labor-saving 
devices- but on thought-saving devices as well. 

These "thought savers" are electronic computers 
-wonder-workers that free us from tedious mental 
work and are capable of astoundingly rapid compu
tations. Naturally, the more compact these computers 
can be made, the more applications they can have. 
Not only in industry, defense and research-but in 
the office and ultimately in the home. 

"Squeezing" exacting components 

A big advance has recently been made by RCA 
research towards making these "thought savers" 
smaller than ever before, for broader than ever use. 

Take, for example, the new "logic" circuit which 
actually fits in the eye of a needle. It is a new 
computer component developed by RCA. 

Today, the electronic functions of this micro

miniature device require a whole fistful of wires, 
resistors, transistors and condensers. 

These tiny units will calculate, sort, "remember," 
and will control the flow of information in to
morrow's computers. Yet they are so small that 
100,000,000 of them will fit into one cubic foot! 

Cutting computers down to home size 

This extreme reduction in size may mean that some
day cigar-box-size electronic brains may help you in 
your home-programming your automatic appli
ances, and keeping track of household accounts. 

Remarkable progress in micro-miniaturization is 
another step forward by RCA-leader in radio, tele
vision, in communications and in all electronics-for 
home, office, and nation. 
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Needle's eye holds electronic "brain" cells- Photograph shows how 
new RCA "logic" element can be contained in the eye of a sewing needle. 

RADIO CORPORATION OF AMERICA 
THE MOST TRUSTED NAME IN ELECTRONICS 
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THE TRANSISTOR 
(Continued from. page 8) 

two wire contacts are the emitter 
and the collector and the semi
conductor material is the base. 
For transistor action the emitter 
is biased in the forward current 
direction, that is, in the same di
rection, as the movement of the 
majority current carries. The col
lector is biased in the reverse cur
rent direction and a small current 
flows at both electrodes. With the 
two contacts biased as described 

Progress in sanitation 

above, the resistance from the 
emitter to the base is small com
pared to the resistance from the 
collector to base. This arrange
ment permits a large fraction of 
the emitter current to flow in the 
collector circuit and a change in 
the emitter current caused by a 
signal results in a change in the 
collector current. When a small 
current controls a larger current 
at the output terminals, power 
amplification is obtained. The 
transistor is a good power ampli-

Today's compression-type 
Coupling cuts infiltration 

to absolute minimum 
Actual installations prove that in
filtration can be reduced as much 
as 90 % below specified allowance ... 
by building your sewers with Dickey 
Coupling/ Pipe. Made of a resilient 
plastisol, the Dickey Coupling 

makes a tight joint that locks out 
ground water. Applied to Dickey 
Pipe at the factory, this Coupling 
comes ready to use. One firm push 
completes the joint. For real econ
omy, specify Dickey Coupling/ Pipe. 

0286 
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Providing improved sanitation for better living 

ICKEY 
sanitary salt-glazed clay pipe 

"VV. S. DICKEY CLAY MFO. CO. 
Birmingham, Ala. Chattanooga, Tenn. Kansas City. Mc. Meridian, Miss. 
St. Louis, Mc. San Antonie, Tex. Texarkana, Tex.-Ark. 

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

fier because a small increase in 
emitter current causes a larger 
current in the output or collector 
circuit due mainly to the differ
ence in the resistance between the 
components. 

The point - contact transistor 
gave satisfactory results in most 
circuits but when used with oscil
lators would often change its 
mode of operation. The junction 
type transistor, which is more 
stable, was developed for work in 
circuits containing oscillators. This 
transistor is usually composed of 
three sections. The transistor may 
be of two types, either a P-N-P or 
a N-P-N junction. If the transis
tor is of the N-P-N type junction, 
the emitter and collector are of a 
n-type semiconductor and the 
base is made of P-type material. 
The method of operation is the 
same as that for the point con
tact transistor with the added ad
vantage that it becomes more 
stable due to the added impedence 
in the two additional components. 

Although the transistor is su
perior to the vacuum tube in 
some respects, there are some 
fields in which the transistor can
not be used at its present degree 
of development. Transistors are 
more sensitive to changes in tem
perature than tubes and will not 
stand up under high heat condi
tions. The tube is also superior to 
t h e transistor a t frequencies 
above 500 kilocycles. For these 
two reasons the transistor will 
not completely replace the tube 
as was predicted at the time of 
its invention. The high cost of 
production is another factor that 
limits the use of the transistor. 
The price of the transistor is still 
high enough to prevent full com
mercial use but as production 
methods improve this price will 
be lowered. 

The transistor has made a very 
rapid advancement in the twelve 
years since it was invented, and 
with each new development more 
applications are found for it. In 
the future the trend to transistors 
is expected to increase at a ex
ponential rate. 
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This "windmill" or turbine, spun by hot gas, powers the turbocar. For such a hot 
spot, designers depend on Nickel to help them solve heat-resistance problems. 

How lnco Nicl~el is helping develop 
the new gas turbine car of tomorrow 

It will be power-packed: the gas turbine 
engine in your dream car of the future 
and tomorrow's trucks and buses. 

Only one spark plug-
runs on kerosene 

This new engine is much lighter, smaller. 
It has far fewer parts. No pistons. No water 
system. Only one spark plug. Runs on 
lower-grade fuels. 

Not yet in production! 
Before the car is a showroom reality, engi• 
neers face a number of problems. 
One problem-the one lnco is helping with 
- is metals. Strong and economical metals 
to resist heat and corrosion. 

Gas turbines operate at up to 1600°F. These 
temperatures step up corrosion of metals, 
promote troublesome distortions. So the 
job is to develop practical alloys able to 
carry the load-alloys that can, at the same 
time, offset the corrosives, resist the distort
ing forces found at jet-high temperatures. 

How far has lnco research gone 
in its search for practical alloys? 

Difficult as they are, the problems of metal 
performance at high temperature are a 
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familiar story at lnco. lnco research has 
dealt with them for years. And come up 
with solutions in the gas turbine and in 
many other fields. In conventional, atomic, 
and thermionic power. In petrochemistry. 
In heat treating. In jet aviation. In mis
silry. Even in Hollywood's 8000°F carbon• 
arc "suns." 

loco's files contain a wealth of metal infor
mation ... over 300,000 indexed and cross• 
referenced case histories, for example. 
Keep this in mind against the day you 
may need information. ©1960,Inco 

The International Nickel Company,lnc. 
New York 5, N. Y. 

~ International Nickel 
The International Nickel Company, Inc., is the U. S. affiliate of The International Nickel Company 
of Can..-da, Limited. Producer of lnco Nickel, Copper, Cobalt, Iron Ore, Tellurium, Selenium, Sulfur 
and Platinum, Palladium and Other Precious Metals. 
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Agricultural Honorary 

Alpha Epsilon 

"In order that those in the 
profession of Agricultural 
Engineering, who, as a re
sult of academic attainment 
or by ~chievement in prac
tice have exhibited qualities 
of leadership and character 
that bring credit and honor 
to their profession, may es
tablish closer bonds for mu
tual benefit, we, the under
signed, do hereby ordain 
and establish the construc
tion of this Agricultural 
Engineering Honor Socie
ty." 

The above is the preamble from 
the Constitution of the Missouri 
Alpha Chapter of Alpha Epsilon. 
For many years agricultural engi
neering has experienced the need 
for an organization to honor out
standing agricultural engineering 
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students, faculty, and alumni. 
Other branches of engineering 
have long had honor societies for 
this purpose. Now agricultural 
engineering, too, has such an or
ganization. In the spring of 1959 
the nucleus of a national honor 
society for agricultural engineers 
was formed on the campus of the 
University of Missouri. "Alpha 
Epsilon" was chosen for its name. 

The objectives of this Honor 
Society are: 

"to promote the high ideals 
of the engineering profes
sion, to give recognition to 
those agricultural engineers 
who manifest worthy quali
ties of character, scholarship 
and professional attainment, 
and to encourage and sup
port such improvements in 
the agricultural engineering 
profession that make it an 
instrument of greater serv
ice to mankind." 

Membership in Alpha Epsilon 
consits of three classes: honorary, 
active and graduate. Honorary 
members are selected on the basis 
of successful achievement in agri
cultural engineering. Active mem
bers are chosen from students 
duly registered in the Agricul
tural Engineering curriculum, 
who are in the upper 35% of their 
engineering class, and who ex
hibit outstanding qualities of 
character, leadership, and person
ality. Graduate members may be 
chosen from among graduate stu
dents in agricultural engineering 
who would have met the require
ments for membership as under-

graduates at the institution they 
attended had the organization 
existed there at that time. 

The idea for this organization 
was conceived by Paul N. Doll, an 
agricultural engineering graduate 
and Executive Secretary of the 
Missouri Society of Professional 
Engineers. The constitution and 
by-laws were drawn up by honor 
students and faculty at the Uni
versity of Missouri with the help 
of a past officer of the Association 
of College Honor Societies. On 
May 14, 1959, the first meeting of 
the first chapter was held at the 
University of Missouri. Nine 
undergraduate students and three 
graduate students approved the 
constitution and by-laws and, 
thereby, became charter members. 

Three chapters, Missouri, Kan
sas, and Minnesota, have been 
formed and designated as Alpha, 
Beta, and Gamma, respectively. It 
is hoped that the formation: of this 
honor society will receive the ap
proval of the American Society 
of Agricultural Engineers at an 
early date, and that other chap
ters of Alpha Epsilon will be form
ed in other institutions having 
accredited departments of agri
cultural engineering, and that a 
national organization or associa
tion of all chapters can be formed. 
With a national organization 
established, it is hoped that a 
chapter-at-large can be formed to 
extend membership to eligible 
students at institutions having no 
chapter. 
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• Flight data systems are essential equipment for 
all modern, high speed aircraft. In the AiResearch 
centralized system, environmental facts are fed to a 
central analog computer (above), which in turn indi
cates to the pilot where the aircraft is, how it is 
performing, and makes automatic control adjust-

ments. Pioneer in this and other flight and electronic 
systems, AiResearch is also working with highly sen
sitive temperature controls for jet aircraft, autopilot 
systems, submarine instrumentation, transistorized 
amplifiers and servo controls for missile application, 
and ion and radiation measuring devices. 

EXCITING FIELDS OF INTEREST 

FOR GRADUATE ENGINEERS 

Diversity and strength in a company offer the engi
neer a key opportunity, for with broad knowledge 
and background your chances for responsibility and 
advancement are greater. 

The Garrett Corporation, with its AiResearch 
Divisions, is rich in experience and reputation. Its 
diversification, which you will experience through 
an orientation program lasting over a period of 
months, allows you the best chance of finding your 
most profitable area of interest. 

Other major fields of interest include: 

• Missile Systems-has delivered more accessory 
power units for missiles than any other company. 

AiResearch is also working with hydraulic and hot 
gas control systems for missiles. 

• Environmental Control Systems-pioneer, leading devel
oper and supplier of aircraft and spacecraft air con
ditioning and pressurization systems. 

• Gas Turbine Engines-world's largest producer of small 
gas turbine engines, with more than 8,500 delivered 
ranging from 30 to 850 horsepower. 

Should you be interested in a career with The 
Garrett Corporation, see the magazine "The Garrett 
Corporation and Career Opportunities" at your Col
lege placement office. For further information write 
to Mr. Gerald D. Bradley ..• 

THE CORPORATION 

?liResearch Manufacturing Divisions 
Los Angeles 45, California • Phoenix, Arizona 

Systems, Packages and Components for: A I R c RAFT. M I s s I LE , N u c LE A R AN D I N Dus T R I A L App LI c AT I o N s 
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SHAMROCK 5EZ? 

W HY is it that the Spring 
affects us this way? You 

know that way in which I mean. 
I know that I, Mucho Drylab
bing, am not alone in this plight. 
It seems that this warm weather, 
along with many other evil things, 
has played havoc with study hab
its, etc. Now is the time when it 
is widely thought that "why do 
today what can be put off until 
tomorrow, or the weekend, or 
even next week-any time, but 
not now." As you may have 
noticed, I altered the wording 
slightly to suit the occasion. I 
guess that being pent up inside 
all winter long adds to the prob
lem. Also, when you're basically 
lazy like I am, the warm air 
mixes with your blood to form a 
mixture which is impossible to 
cope with. If any of you in the 
reading audience has a sure-fire 
remedy to t h i s overpowering 
problem, please let me know 
about it and let me show you that 
it won't work! Nothing can out
wit the wiles of women and 
nature. 

Hey, hey, people! I finally got 
a letter from a reader. Not just 
a common type reader, but a real 
live alumni type. He is surely a 
good man, too. I am one who is 
able to pass this sort of judgment, 
especially since he said good 
things about the SHAMROCK, 
and, most important of all, about 
my ramblings here in "Shamrock 
Sez." He goes by the name of 
Jerry Berdan, a graduate of 1957 
and associate editor of this maga-
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zine back in '56-'57. He therefore 
knows this magazine and the 
people it serves, and consequently 
thought that you all would enjoy 
the following: Dear M. D.; My 
Engineer boyfriend gets very sick 
at his stomach every time I bring 
up the question of marriage. 
What should I do? . . . Clean up 
the mess-M. D. 

What on earth are we going to 
do? I've noticed the campus is 
becoming overrun by foreign cars, 
especially the sports variety. And 
I also hear tell that the ownePS .of 
said little monstrosities belong to 
a club called the "Columbia Auto
mobile Sport Club." It was bad 
enough having th e m running 
around on the loose, but now 
they're organized. Bearing this in 
mind, the rest of us will never 
have a chance, with these little 
roller skates sneaking around. 
Our only retaliation as I can see it 
will be to step on as many of them 
as possible; maybe then we can 
gradually cut into their numbers 
and get their quantity down to a 
tolerable level. Quite possibly if 
we could start a petition circu
lating, it would do the job. You 
never want to underestimate the 
power of petition. If MSA can do 
it, surely we can do it too. Look 
at the results of the Easter Vaca
tion Change petitions. The peti
tions made it possible for the 
issues to be brought before the 
student body for a vote so that 
we could vote it down. 

Now is the season for all good 
ROTC warriors to make good in 

MUCHO DRYLABBING, C.E. l 02 

the eyes of their compeers and 
commanding officers. Doesn't it 
make your heart throb to see all 
those infinite people in their cool 
uniforms bopping around on the 
grass of the quadrangle? Think of 
how they must feel-how utterly 
elite-to be able to trot around 
on that grass without having 
Campus Security taking pot shots 
at them and telling them to get 
the H--- off the grass. What would 
really be sharp would be to have 
the Army boys point that little 
pop-gun of theirs at the columns 
and blow them down! Then the 
Navy boys could take their scimi
tars and chop them up into little 
tiny pieces. I guess all that the 
Air Force boys could _ do is to 
stand back and cheer. ' Of course 
they would have to be very quiet 
about all this bit of handywork 
or else the vibrations might top
ple the great and mighty Jesse. 
What would we do without Jesse? 
Well, let's see, we could make a 
magnificient-oh, horrors. Such 
a way to talk! We just couldn't 
do without Jesse, and the 
columns, now could we, huh? 

It looks like that this is the 
best that I can do for this month. 
Things have been awfully lean, 
so consequently and but there
fore, I couldn't get any of my in
formers to drum up many real 
good stories to relate to you all. 
I am very sorry about all this. 
I'll try to do better the next time, 
but as you all know, you can't 
draw blood from a turnip. Later 
for you Spastics. Adios. M.D . 

THE MISSOURI SHAMROCK 



New styles Jor the man-about-space 

Every time a space traveler leaves home (earth), he has to wrap himself in 
the complete environment necessary to his physiolog ical and psychological 
well-being. Styling sealed space capsules to su it man's every requirement 
has been a major project at Douglas for more than ten years. Forty basic 
human factors areas were explored in these studies. Now Douglas engineers 
have evolved plans for practical space ships, space stations and moon 
stations in which men can live and work with security thousands of miles 
from their home planet. We are seeking qualified eng ineers and scientists 
who can aid us in furthering these and other out-of-this-world but very down
to-earth_projects. Write C. C. LaVene, Box 600-Z, Douglas Aircraft Company, 
Santa Monica, California. 

Dr. Eugene Konecci, Head, Life Sciences Section, reviews a new concept 

in space cabin design with Arthur E. Raymond, D Q u G LA s 
Senior Engineering Vice President of 

MISSILE AND SPACE SYSTEMS ■ MILITARY AIRCRAFT ■ DC-8 JETLINERS ■ CARGO TRANSPORTS ■ AIRCOMB® ■ GROUND SUPPORT EQUIPMENT 
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BUI.I.ARNEY 
It was the sleepy time of the 

afternoon. The prof. droned on 
and on; formulae, constants and 
figures. An engineer, sitting in 
the second row, was unable to re
strain himself and gave a tremen
dous yawn. Unfortunately, as he 
stretched out his arm he caught 
his neighbor squarely under the 
chin, knocking him to the floor. 
Worried, he bent over the pros
trate form just in time to hear a 
murmur, "Hit me again, Sam. I 
can still hear him." 

• They had a quarrel and now she 
whimpered, "You don't love me 
anymore. I'm going back to 
Mother." 

"Don't bother," he said, packing 
his bags; "I'll go back to my wife." 

MIKE HELTON, C.E. '61 

The grave digger was complet
ing his last grave for the day, his 
mind on other things. Suddenly 
he found he'd dug so deep he 
couldn't get out. It was nightfall 
before his cries attracted the at
tention of a drunken passerby. 

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

The drunk pondered a moment, 
then began shoveling, frantically. 
"No wonder you're cold," he 
muttered, "you haven't got any 
dirt 0n you." 

"How did you find the ladies at 
the dance?" 

"Oh, I just opened the door 
marked Ladies and shore enough 
there they were." 

Design for Y-Our future! 
Learn how to build the new 

DEEP-STRENGTH 
Asphalt pavements 

If you're going into Civil Engineering, it will pay 
you to keep a close eye on Asphalt design devel
opments. 

Here, for example, is the latest from Oklahoma 
•.. one of the new, DEEP-STRENGTH Asphalt 

· pavements the state is using on Interstate 40. 
This one is outstanding because its base is 8 inches 
of hot-mixed-hot-laid sand-Asphalt ... no coarse 
aggregate. 

Why 8 inches? Why not 6 or 10? What did engi
neers do to insure good drainage? What factors 
set the design? 

Two ragged beatniks were sit
ting on a small pier in the Florida 
Everglades, dangling their feet in 
the stagnant water. Suddenly an 
alligator swam up and snapped a 
leg off one of them. 

"Hey, man," the unfortunate 
fellow said to his buddy, "looks 
like an alligator just bit off my 
leg." 

"Which one? asked the cool 
friend. 

"I dunno," said the first cat. 
"You see one alligator, you seen 
'em all." 

"' Two stuttering blacksmiths had 
finished heating a piece of pig 
iron, and one placed it upon the 
anvil with a pair of tongs. 

"H-h-h-h-h-h-h-h-h-hit, it," he 
stuttered. 

"W-w-w-w-w-w-w-w-w-w-w-wh 
where?" asked the other . 

"Aw-h-h-h-h-h-hell, we'll have 
to h-h-heat it again now." 

"' Answer to question on Physics 
test: A meter is the distance be
tween two bars in Paris 

The Asphalt Institute answers questions like 
these ... keeps you abreast of all the latest in the 
design of Asphalt Highways, the most durable 
and economical pavements known. Would you 
like our new booklet, "Advanced Design Criteria 
for Asphalt Pavements", or our "Thickness De
sign Manual"? Write us. 

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

THE ASPHALT INSTITUTE 
Asphalt Institute Building, College Park, Maryland 
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If your sights are set on electronics-

With the IBM Sage computer, Air Force personnel view computer
[generated displays projected in the Command Post .. 

-you'll find Photography at Work with you 
THE engineer working ih elec
tronics finds photography one of 
his most valuable tools. For ex
ample, he uses camera and film 
to capture and study the fleeting 
transient on the oscilloscope face. 

X-rays and film provide him 
with a check on the internal in
tegrity of sealed components. 
Even intricate circuits can be 
printed and miniaturized by 
photographic methods. 

which you can set your sights 
where photography does not play 
a part in simplifying work and 
routine. It saves time and costs 
in research, on the production 
line, in the engineering and sales 
department, in the office. 

So in whatever you plan to 
do, take full advantage of all the 
ways photography can help. 

CAREERS WITH KODAK : 
With photography and photo-

There's hardly a field on graphic processes becoming in-

EASTMAN KODAK COMPANY 
Rochester 4, N. Y. 

creasingly important in the business 
and industry of tomorrow, there 
are new and challenging oppor
tunities at Kodak in research, en
gineering, electronics, design, sales, 
and production. 

If you are looking for such an 
interesting opportunity, write for in
formation about careers with Kodak. 

Address: Business and Technical 
Personnel Department, 
Eastman Kodak Company. 
Rochester 4, N.Y. 



Q. Why does your company have train

ing programs, Mr. Abbott? 

A. Tomorrow's many positions of major 
responsibility will necessarily be filled by 
young men who have developed their 
potentials early in their careers. General 
Electric training programs simply help 
speed up this development process. 

In addition, training programs provide 
graduates with the blocks of broad ex
perience on which later success in a 
specialization can be built. 

Furthermore, career opportunities and 
interests are brought into sharp focus 
after intensive working exposures to 
several fields. General Electric then gains 
the valuable contributions of men who 
have made early, well-considered deci
sions on career goals and who are con
fidently working toward those objectives. 

Q. What kinds of technical training pro

grams does your company conduct? 

A. General Electric conducts a number 
of training programs. The G-E programs 
which attract the great majority of 
engineering graduates are Engineering 
and Science, Manufacturing, and Tech
nical Marketing. 

Q. How long does the Engineering and 

Science Program last? 

A. That depends on which of several 
avenues you decide to take. Many gradu
ates complete the training program dur
ing their first year with General Electric. 
Each Program member has three or fom: 
responsible work assignments at one or 
more of 61 different plant locations. 

Some graduates elect to take the Ad
vanced Engineering Program, supple
menting their work assignments with 
challenging Company-conducted study 
courses which cover the application of 
engineering, science, and mathematics to 
industrial problems. If the Program mem
ber has an analytical bent coupled with a 
deep interest in mathematics and physics, 
he may continue through a second and 

One of a series 

Interview with 
General Electric's Earl G. Abbott, 
Manager-Sales Training 

Technical Training Programs 
at General Electric 

third year of the Advanced Engineering 
Program. 

Then there is the two-year Creative 
Engineering Program for those graduates 
who have completed their first-year 
assignments and who are interested in 
learning creative techniques for solving 
engineering problems. 

Another avenue of training for the 
qualified graduate is the Honors Program, 
which enables a man to earn his Master's 
degree within three or four semesters at 
selected colleges and universities. The 
Company pays for his tuition and books, 
and his work schedule allows him to earn 
75 percent of full salary while he is going 
to school. This program is similar to a 
research assistantship at a college or 
university. 

Q. Just how will the Manufacturing 

Training Program help prepare me for 

a career in manufacturing? 

A. The three-year Manufacturing 
Program consists of three orientation 
assignments and three development 
assignments in the areas of manufacturing 
engineering, quality control, materials 
management, plant engineering, and 
manufacturing operations. These assign
ments provide you with broad, funda
mental manufacturing knowledge and 
with specialized knowledge in your 
particular field of interest. 

The practical, on-the-job experience 
offered by this rotational program is sup
plemented by participation in a manu, 
facturing studies curriculum covering 
all phases of manufacturing. 

Q, What kind of training would I get 

on your Technical Marketing Program? 

A. The one-year Technical Marketing 
Program is conducted for those graduates 
who want to use their engineering know!-

edge in dealing with customers. After 
completing orientation assignments in 
engineering, manufacturing, and market
ing, the Program member may specialize 
in one of the four marketing areas: appli
cation engineering, headquarters market
ing, sales engineering, or installation and 
service engineering. 

In addition to on-the-job assignments, 
related courses of study help the Program 
member prepare for early assumption of 
major responsibility. 

Q, How can I decide which training 

program I would like best, Mr. Abbott? 

A. Well, selecting a training program is 
a decision which you alone can make. You 
made a similar decision when you selected 
your college major, and now you are 
focusing your interests only a little more 
sharply. The beauty of training programs 
is that they enable you to keep your 
career selection relatively broad until you 
have examined at first hand a number of 
specializations. 

Furthermore, transfers from one Gen
eral Electric training program to another 
are possible for the Program member 
whose interests clearly develop in one 
of the other fields. 

Personalized Career Planning 
is General Electric's termfor the 
selection, placement, and pro
fessional development of engi
neers and scientists. If you would 
like a Personalized Career Plan
ning folder which describes in 
more detail the Company's train
ing programs for technical gradu
ates, write to Mr. Abbott at Sec
tion 959-13, General Electric 
Company, Schenectady 5, N. Y. 

ltogress Is Ovr Mosf lmporl4nf Protlvcf 

GENERAL. ELECTRIC 
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What kind of a person 

would read a book 

like this? 

This book isn't fancy. Its actual size isn't much 

bigger than what you see here. But it tells a lot 

about U.S. Steel. Its op erations. Facilities. 

Growth. Working benefits. It gives a rough idea 

of the Corporation's many career opportunities. 

(Imagine how many engineers are needed in a 

company this size.) A reader won't find any 

flowery phrases in this book about success. 

That part is up to the individual. U.S. Steel 

wants men with drive and initiative who aren't 

afraid of competition. A lot of people like that 

have already read this book. They work for us 

now. Are you that kind of person? Send the 

coupon. USS is a registered trademark 

@ United States Steel 

--··-.... ,·-""'-

Bosic.J?acts 
OS.STEEL 

·-------------------------------------------· United States Steel Corporation 
Personnel Division 
Room 6085, 525 William Penn Place 
Pittsburgh 30, Pennsylvania 

Please send me the free book, "Basic Facts about U.S. Steel." 

Name _________________ _____ _ 

Schoo/ _ _ _________ ___________ _ 

Address _ ___________ _________ _ 

City _ _______ ____ _zone _ _ state, _____ _ 



ONLY 12 INCHES WIDE ••• 

Tom Speer, Senior Engineering R esearch Supervisor at Stand
ard Oil, inspects one of the 12 sections in a new miniature 
road t ester. Under simulated weather conditions, four wheels 

••• THIS 'ROAD' CARRIES 

whirl around to reveal wear patterns and other vital informa
tion. (INSET) Ruler shows wear pattern after strip has 
taken pounding from tires during rain, freeze, thaw and heat . 

WORLD'S HEAVIEST TRAFFIC! 
Say good-bye to washboard pavements and 
chuck holes-their doom may be sealed! 

Key weapon in the war on costly road dam
age is a new miniature highway developed in 
the Standard Oil research laboratori!is in 
Whiting, Indiana. It is only 12 inches wide and 
44 feet in circumference, but it carries heavier 
loads than any highway in the world. This Tom 
Thumb turnpike will eventually lead to meth
ods of building longer-lasting, smoother, safer 
highways . .. at far less cost to taxpayers. 

Four wheels whirling around hour after hour 
can give it any degree of traffic intensity de
sired. Pressure that corresponds to the weight 
of the heaviest trucks can be applied to the 
wheels. To simulate actual traffic, the wheels 
are placed on braking and acceleration 90 per 
cent of the time. Automated electronic equip
ment can quickly change "road conditions" 

from desert dry to cloudburst drenched. "Road 
conditions", too, can be changed from freezing 
to thawing. 

Within weeks, the new test-tube roadway 
can determine what happens to roads during 
years of use in all kinds of weather. It can pre
test paving formulas and techniques, and may 
show how to eliminate washboard pavement 
and chuck holes. Savings in highway research 
alone may run into millions of dollars. Even 
larger savings in auto and road repairs and 
possibly in gasoline taxes are in sight. 

This test-tube roadway is just one of the 
many exciting developments at Standard. 
Every day, scientific research, pure and applied, 
points the way to new or improved products. 
This work holds great challenge and satisfac
tion for young men who are interested in scien
tific and technical careers. 

STANDARD OIL COMPANY 
6 

.aTa. 
STANDARD ., .. 

910 SOUTH MICHIGAN AVENUE, CHICAGO 80, ILLINOIS 
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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 
Division, 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 
I 

Hagan Building, Pittsburgh 30, Pennsylvania 
Attention Personnel Department 
Divisions: Calgon Company, Hall Laboratories 

I Name _______________ _ 

I I Addres,,_ __________ ___ _ 

I I City ___________ state _ __ _ 
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Gratitude Plus 

We wish to set this page aside this last issue to express our apprecia
tion for all the help and cooperation we've received from various sources 
during the past year in making possible all the past issues. Lester Sims, our 
business manager, has done an impeccable job in keeping our finances in 
order. Jim Hill has also done well in keeping all of our national advertising 
coming as it should . Ron Heemeier, in spite of many obstacles and problems, 
has been able to get the magazine out for circulation in one way or another. 
Another great help has come from Mike Helton for keeping us supplied 
with jokes (good in spite of our stringent restrictions on humor) and Bob 
lnslee for new product news. Kirk Rosenhan has worked his fingers to the 
bone with such problems as this month's cover in his role as the photog
rapher for us, along with his many other activities. Another important item, 
copy, was handled efficiently and ably by Rita Boston, an inexpendable aid. 
Our outsider, Tim Renken from J-School, has helped Ye Ed indescribably 
with the problems of layout, which can be terrific without professional help. 
Charlie Couranz has made the office bearable by keeping it in excellent 
order. Also, an extra bit of gratitude goes to all those who have written and 
have donated time for the cause of the "SHAMROCK." And, from Drs. 
Morgan and Eastman have come various quantities of advice, without which 
we may have really goofed the works. The cooperation and assistance from 
Dean Croft, also, has been indispensable. Then we want to extend our con
gratulations to next year's editor, Mike Shortal. We have the utmos.t con
fidence in his ability and want to wish him luck in his huge undertaking. 
Most of all, we want to commend ourself for not becoming more insane in 
trying to keep pace with deadlines, which seemed to have been too many 
and too close together. And for all others we may have missed, we thank 
to the bottom of our heart and hope that your experiences with us will be of 
help to you in later life. E.E.R. 

FRONTISPIECE 

Being hoisted from a railroad car to a barge is the generator 
for the 275,000-kilowatt atomic power plant's electrical facili
ties located at Indian Point, N. Y., and belonging to the 
Consolidated Edison Company. The generator, with its 448,-
000 pound stator and 210,000 pound rotor, represents o'ne of 
the heaviest lifts ever made by a floating derrick in the Port 
of New York, and was manufactured by the Westinghouse 
Electric Corporation at its East Pittsburgh, Pa., plant. 

Photo Courtesy Westinghouse 
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For Safety's Sake 

Highway Lighting 

THE highways of this country 
have been constructed to be 

used for safe, efficient, and eco
nomic transportation of persons 
and goods. All three of these char
acteristics are achieved by the ex
cellence of sound geometric design 
along with intelligent use of 
standard operative tools. These 
tools include such devices as road
way lighting, uniform signs, pave
ment markings, and well-con
ceived regulatory measures. 

Every highway engineer or of
ficial must keep within his sights 
the basic fact that the facility he 
produces must provide all the 
qualities required by the user
the vehicle driver. The finished 
highway facility must, then, make 
its advantages available all the 
time insofar as is practical and 
reasonable. These advantages 
should be made of equal use dur
ing hours of darkness as well as 
during the daytime. 

The two principle· ways of aid
ing the ability to see in traffic and 
on highways at nights are: auto
mobile headlights, and proper and 
adequate street and highway 

lighting. 
Automobile headlights have 

been improved to a great extent 
but for the most part are not 
adequate for the driving speeds 
of today. Most states have a law 
requiring a vehicle to have head
lights that will reveal an object at 
a minimum of 500 feet. On a 
Federal, four-lane, divided high
way in Missouri the speed limit at 
night is 70 mph. Assuming normal 
reactions and conditions the stop
ping distance at 70 mph is 614 
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feet . Even at 60 mph, assuming 
2-second reaction time and a co
efficient of friction of 0.4 the stop
ping distance would be 480 feet. 
It can be easily understood how 
a motorist can fail to recognize an 
obstacle in time to take the neces
sary action. With the majority of 
the people over-driving their 
headlights it can readily be seen 
why 50% of the total traffic fatali
ties occur at night with only ¼ to 
% the traffic flow at that time. 

Proper and adequate street and 
highway lighting has been proven 
to be an important step towards 
traffic safety, but it is no cure-all 
and should not be considered as 
such. 

From the traffic operation point 
of view, road illumination should 
provide pleasant and accurate 
night-seeing conditions so that 
traffic movements may be made 
easily and safely. With this in
creasing emphasis for roadway 
lighting, outdoor full scale demon
stration "test tracks" and research 
areas have been set up to achieve 
the most effective sight roadway 
seeing. 

The elements of safe seeing 
(visibility required to locate and 
identify) are: (1) Time available 
to perceive and recognize an ob
ject, dependent on speed of travel 
and distance of visibility. (2) Size 
of the object to be seen, ranging 
from a small object such as a brick 
to the bulk of a large tractor
trailer. (3) Contrasts between ob
ject and background. (4) Level 
and conditions of illumination, 
both of which derive from (a) the 
level and uniformity of pavement 
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brightness which is necessary for 
silhouette contrast, (b) the bright
ness of the obstacle to be seen, 
and (c) the amount of glare to 
the observer. These in turn de
pend on the source of illumination 
(location, design, and lumen out
put of the lighting fixture) and 
on the reflection factors and char
acteristics of the pavement and 
objects thereon. These are some 
of the elements that are tested, ex
perimented with, and perfected on 
the "test tracks" and research 
areas. 

There are many items to con
sider in the proper design of traf
fic safety lighting. A few of these 
are street and highway widths, 
spacing of lighting units, mount
ing heights, vehicular traffic con
ditions and patterns, pedestrian 
activity and area problems. What 
light source should be used, in
candescent, sodium vapor, mer
cury vapor, or fluorescent? In
candescent lighting is a general 
purpose source and is the most 
widely used. The sodium vapor 
source should be used only for 
dangerous and hazardous loca

tions to obtain its most effective 
results. The mercury vapor source 
has outstanding advantages in 
long life, relatively -low mainten
ance, and high efficiency in light 
output per watt and per dollar of 
cost and is coming into wider 
use, especially in heavy traffic 
areas. Flourescent lighting, the 
most recent source for street and 
highway use, is good for use in 
service areas, toll plazas, tunnels, 
and underpasses because of its 
low brightness. For the lighting 
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of the 53 miles of continuously 
lighting miles for the Connecticut 
Turnpike, 3,250 mercury vapor 
fixtures, 49,000-lumen mercury 
lights, and 1,000 fluorescent units 
were used. 

The goal for the future is to 
illuminate continuously every 
mile of highway but for the pres
ent this is virtually impossible. 
After considerable study, it has 
been decided that highway inter
sections, bridges, dangerous cur
ves, dead ends, traffic inter
changes, underpasses, railroad 
crossings, and congested ap
proaches to cities and towns 
should receive priority treatment 
since they constitute the major 
traffic hazards for which lighting 
would prove most beneficial. 

Statistics compiled by the state 
of Indiana in 1953 indicate as pre
viously mentioned that 50% of all 
the accidents occur at night, with 
only an estimated one-third of the 
traffic volume flowing. They also 
indicated that 23 % of all rural 
accidents occurred at intersec
tions, and 4½ % occurred at rail
road crossings, bridges or under
passes. 

In many large cities throughout 
the country, studies have been 
made to determine what effect 
the illumination of a roadway has 
upon the nighttime accident rate. 
In Morristown, New Jersey, the 
street lights were changed from 
10,000-lumen incandescent lights 
on 12-foot to 15-foot poles to 
20,000-lumen mercurys on 30-foot 
poles. With the old lighting sys
tem, there were 70 accidents per 
year and with the new lighting 
system there were only 47 acci
dents per year, a decrease of 1/3. 
An accident study was made on a 
7.25 mile stretch of the 4-lane 
Berlin Turnpike over a 12 month 
period. Before lighting and per 
hundred million vehicle miles of 
travel there were 560 accidents, 
610 injuries, and 8.65 fatalities. 
After lighting and per hundred 
million vehicle miles there were 
495 accidents, a decrease of 11 % ; 
433 injuries, a decrease of 29%; 
and no fatalities, a 100% decrease. 
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The value and importance of high
er levels of street lighting in re
ducing the nighttime accident 
rate can be shown graphically. 
Traffic accident reports were re
ceived from the Traffic Section of 
the Chicago Park district and the 
following three diagrams were 
drawn up. Figure 1 shows that 
on Michigan Boulevard between 
the river and 12th street where 
the average lighting level I was 
0.144 foot-candles, the night acci
dent rate per million miles of 
travel for all accidents was 17 .9. 
Between 12th and 16th where the 
light level was 0.350 foot-candles, 
the accident rate was 11.9 and in 
the section from 16th to 22nd 
which has an average lighting 
level of 0.88 foot-candles, the acci
dent rate was 9.5. Figure 2 shows 
a comparison of fatal and non
fatal night accidents w h i c h 
occurred before relighting in 1947 
and after relighting in 1949 on a 
particular section of Michigan 
Boulevard. The main factors 
which would cause a variation of 
the nighttime accident rate are 
traffic volume and level of illumi
nation. Figure 3 illustrates the 
savings in nighttime property 
damage accidents which may be 
accredited to improved lighting. 
The savings as a result of increas
ed illumination was found to be 
approximately 61 % . 

Night living takes on new and 
even greater significance when 
future night traffic conditions are 
anticipated. Traffic engineers pre
dict that motor vehicle traffic will 
increase by one-third by 1965 and 
double in volume by 1975. The 
seeing comfort, convenience, and 
accident prevention value of road
way lighting will influence the 
night use of the multi-billion dol
lar investment in streets, high
ways, autos, trucks, and buses. 
Road lighting will distribute traf
fic flow more uniformly over a 
24-hour period thus reducing such 
heavy traffic flow during the day. 

The comfort quality of driver 
seeing deserves greatly increased 
attention. The objective of road 
lighting must not be just to create 

adequate visibility with no at
tention to the reaction of the hu
man eye. For example, there is a 
measureable loss of vision when 
one leaves a lighted area and the 
eye has to adapt itself to dark
ness. The degree of loss and the 
time of recovery depends on light 
intensities involved. All this re
quires work on the part of the 
eyes and induces fatigue. Thus 
you are defeating the purpose of 
illuminating interchanges which 
is comfort and convenience for 
the driver. This problem was 
solved on the Connecticut Turn
pike by starting approximately 
1,000 feet ahead of an isolated 
interchange to be illuminated and 
put two 100-watt lamps, next put 
two 250-watt lamps, and the bal
ance or main part of the inter-

. change with 400-watt lamps. The 
same graduation of lighting was 
used in leaving the intersection 
but in reverse order. 

Good seeing generally alleviates 
such conditions as fatigue, mono
tony, carelessness, and aids in 
factors such as concentration, at
tention, judgment, driver re
action, and driver vision. Thus 
driving becomes easier, less tense, 
more pleasant and attractive, and 
with greater freedom from fear or 
annoyance. Comfort is one of the 
principle night-driving objectives 
and should be keep in mind by 
engineers in designing roadway 
lighting. 

Quantity of traffic flow is an
other benefit of roadway lighting. 
Good seeing may expedite traffic 
and help relieve congestion. Road
way lighting generally makes pos
sible higher safe or "critical" 
vehicle operating speeds during 
night hours. The economic value 
of the time thus saved may be 
many thousands of dollars per 
mile of roadway per year. 

Highway lighting encourages 
use of full roadway width, the 
proper use of lanes, and the ac
ceptance of available overtaking 
and passing opportunities. It is 
also a factor in discouraging crime 
and in promoting business. 

( Continued on page 10) 
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Proud of your School? 

~'· ~ , 

8 

BE 
PROUD 

OF YOUR 
WORKING TOOLS .•• 

A.W.FABER 
CASTELL 

helps the hand that 
shapes the future 

#9000 CASTELL Pencil 
with world's finest 
natural graphite that 
tests out at more than 
99% pure carbon. 
Exclusive microlette 
mills process this 
graphite into a drawing 
lead that lays down 
graphite-saturated, 
non-feathering lines of 
intense opacity. Extra 
strong to take needle
point sharpness without 
breaking or feathering. 
Smooth, 100% grit
free, consistently 
uniform, SB to lOH. 
#9800 SG LOCKTl'rE 
TEL-A-GRADE Holder, 
perfectly balanced, 
lightweight, with new 
no-slip functional grip, 
Relieves finger fatigue. 
Unique degree 
indicating device. 
#9030 imported Refill 
Leads, matching 
exactly #9000 pencil 
in quality and grading, 
7B to lOH, packed in 
reusable plastic tube 
with gold cap. 
A man advancing in 
his career just 
naturally gravitates to 
CASTELL, world's finest 
drawing pencil. You'll 
be wise to begin now. 

A. W .FABER · CASTELL 
Pencil Co., Inc., Newark 3, N. J. 

Student Receives Award 

Pictured above, left to right, are, Mr. Gilworth, Dean Croft, and 
Mr. Cowan. 

Mr. and Mrs. David Katz, of 
Wilmington, Delaware, have made 
a gift to the University of Mis
souri honoring Mr. Leslie Cowan. 
Mr. Cowan received his B.S. de
gree in Civil Engineering in 1913 
and served the University in vari
ous capacities from "Secretary to 
the President" in 1912 and retir
ing as "Vice-President in Charge 
of Business Operations" in 1955. 
He is now "Vice-President (Emer
itus) in Charge of Business Op
erations." 

The gift of Mr. and Mrs. Katz 
is in the form of a cash award for 
an outstanding engineering stu
dent selected on the basis of 
scholarship and need. A selection 
committee of the Civil Engineer-

RUGGED TELEVISION CAMERA 

Development of the world's 
most rugged television camera, 
built to withstand weather, shock, 
vibration, noise, salt spray, dust, 
and other extremes of environ
ment without an auxiliary protec
tive housing has been announced 
by Dage Television Division of 
Thompson Ramo Wooldridge Inc. 

Engineered to military require
ments for use in all types and 
phases of missile and aircraft pro
grams, this instrumentation cam
era is applicable for wide indus-

ing Department has selected Larry 
L. Gilworth, of Unionville, Mis
souri, as the recipient of the 
award. Mr. Gilworth is finishing 
his sophomore year in the Civil 
Engineering Department. 

Mr. Katz received his B.S. de
gree in Chemical Engineering at 
the University in 1924, and Mrs. 
David Katz (nee Goldie Lei
bovich) received her B. S. in Edu
cation in 1925. Mr. Katz is con
nected with the legal department 
of the Du Pont Company at Wilm
ington, Delaware. 

The gift was established in 
recognition of the assistance re
ceived by Mr. and Mrs. Katz 
when they were students at the 
University. 

trial usage in mines, chemical 
plants, oil refineries, powder 
plants and other areas where a 
high performance, rugged camera 
is needed. 

Designated the Dage Model 
RGS-10 Ruggedized Television 
System, it consists of a camera 
and camera control capable of be
ing operated up to 2,000 feet 
apart. The system is totally tran
sistorized, eliminating micropho
nics and erratic operation often 
caused by high acoustical noise 
levels, vibration and other en
vironmental circumstances. 
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TIROS satellite orbiting towards ground station in Eastern United States. 

RCA-BUILT "TIROS" SATELLITE REPORTS 
WORLD'S WEATHER FROM OUTER SPACE / 
As you read these lines, the most remarkable 
"weather reporter" the world has ever known 
hurtles around our globe many times a day, 
hundreds of miles up in outer space. 

The TIROS satellite is an orbiting television system. 
Its mission is to televise cloud formations within a belt 
several thousand miles wide around the earth and trans
mit a series of pictures back to special ground stations. 
Weather forecasters can then locate storms in the making 
... to help make tomorrow's weather forecast more 
accurate than ever. 

The success ef experimental Project TIROS opens the 
door to a new era in weather forecasting-with benefits to 
people of all lands. This experiment may lead to advanced 
weather satellites which can provide weathermen with hour
by-hour reports of cloud cover prevailing over the entire , 
world. Weather forecasts, based on these observations, may 
then give ample time to prepare for floods, hurricanes, 
tornadoes, typhoons and blizzards-time which can be used 
to minimize damage and save lives. 

Many extremely "sophisticated" techniques and de
vices were required to make Project TIROS a success
two lightweight satellite television cameras, an infra-red 
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horizon-locating system, complex rece1vmg and trans
mitting equipment, and a solar power supply that collects 
its energy from the sun itself. In addition to the design 
and development of the actual satellite, scientists and 
engineers at RCA's "Space Center" were responsible 
for the development and construction of a vast array 
of equipment for the earth-based data processing and 
command stations. 

Project TIROS was sponsored by the National Aero
nautics and Space Administration. The satellite pay
load and ground station equipment were developed and 
built by the Astra-Electronic Products Division of RCA, 
under the technical direction of the U. S. Army Signal 
Research and Development Laboratory. 

The same electronic skills which made possible the 
success ef man's most advanced weather satellite are em
bodied in all RCA products-RCA Victor black & white 
and color television sets, radio and high-fidelity systems 
enjoyed in millions ef American homes. 
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Progress in sanitation 

Today Dickey Pipe joints 
hold lighl even under 

normal deflection 
Absolute minimum infiltration 
when you build sewers with Dickey 
Coupling/ Pipe.The flexible plastisol 
Coupling on Dickey Pipe is com
pressed when a joint is made. All 
surfaces bond together forming a 

joint that is tight . . . and stays 
that way even under normal deflec
tion. Jointing is fast, too ... just 
clean, prime and push ... the job is 
done. Be sure to specify Dickey 
Coupling/ Pipe for your sewers. 

Providing improved sanitation for better living 

·ICKEY 
sanitary salt-glazed clay pipe 

-v-.T. S. DICKEY OLAY MFG. 00. 
Birmingham, Ala. Chattanooga, Tenn . Kansas City, Mo. Meridian, Miss. 

St. Louis, Mo. San Antonio, Tex. Texarkana, Tex.-Ark. 

0287 If it's made of clay it's good . .. if it's made by Dickey it's better 

HIGHWAY LIGHTING 
( Continued from page 7) 

Road lighting seems to be defi
nitely the answer to the problems 
of night driving and something 
that can not be avoided in the 
future. There are more than 
3,000,000 miles of highways in the 
United States, 200,000 miles of 
which should have lighted inter
sections, interchanges, and ap
proaches to urban communities. 
The total cost of partially lighting 
200,000 miles, including equip
ment and installation, could be 
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approximately $5½ billion or 
$500-million per year over a 10 
year period. 

Route I-70 bypassing Columbia, 
Missouri has been recently light
ed and is a good example of the 
expense of road lighting. The 
lighting design of the interchange 
is of an experimental nature, as 
only the entrance and exit points 
of the ramps were lighted to an 
intensity of 0.5 footcandles. Mis
souri's normal standard is 1.0 foot
candle maintained throughout the 
entire limits of the interchange. 

The cost of this type of minimum 
lighting is roughly $10,000 to $15,-
000 per interchange depending 
upon. the type of interchange, the 
length of the approach ramps, ac
celeration and deceleration lanes. 
The cost of lighting an inter
change, througl1out its limits to an 
intensity of 1.0 footcandles, is $50,-
000 to $60,000. These prices in
clude all material, tools, labor, 
and are the cost in place to the 
Missouri Highway Commission. 

The benefits the public will 
receive from lighted highways 
seems to balance the cost of in
stalling these lights. Whether 
people want illuminated highways 
enough to pay for them through 
taxes can only be determined with 
time. 

The traffic safety benefits of 
good seeing are well known. 
Lighting will help reduce night
time accidents and fatalities by 
providing brightness contrast to 
permit obstacle recognition. It will 
contribute to driver comfort and 
thus tend to lessen the early even
ing peak loads by stimulating 
greater after-dark use. Also, 
lighting will increase roadway 
capacity through traffic placement 
more nearly in accord with the 
daytime pattern. Through public 
opinion surveys, the public was 
found to be overwhelming in 
favor of continuous lighting on the 
highways. 

The multi-billion dollar motor 
vehicle transportation business 
must be kept open after dark. 
That is an obvious economic and 
social necessity. Success in this 
business involves at least some 
roadway lighting of-a type which 
will produce good seeing condi
tions. 

Evaluation of traffic and seeing 
benefit of roadway lighting, in
cluding the relative importance of 
seeing comfort, and visibility, will 
involve many highway traffic · 
engineers. The active interest of 
not only this small group but also 
of the public is required to work 
on the evaluation of roadway 
lighting benefits and its cost. 
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• Shown above is a freon refrigeration system for manned flight environmental control systems, Garrett 
the Boeing 707. Through its unique design, a 10-ton designs and produces equipment for air-breathing 
cooling capacity is provided at one-tenth the weight aircraft as well as the latest space vehicles such as 
of commercial equipment. The leading supplier of Project Mercury and North American's X-15. 

DIVERSIFICATION IS THE KEY TO YOUR FUTURE 

Company diversification is vital to the graduate engi
neer's early development and personal advancement 
in his profession. The extraordinarily varied experi
ence and world-wide reputation of The Garrett 
Corporation and its AiResearch divisions is supported 
by the most extensive design, development and pro
duction facilities of their kind in the industry. 

This diversification of product and broad engineer
ing scope from abstract idea to mass production, 
coupled with the company's orientation program for 
new engineers on a rotating assignment plan, assures 
you the finest opportunity of finding your most profit
able area of interest. 

Other major fields of interest include: 

• Aircraft Flight and Electronic Systems-pioneer and 

major supplier of centralized flight data systems and 
other electronic controls and instruments. 

• Missile Systems - has delivered more accessory 
power units for missiles than any other company. 
AiResearch is also working with hydraulic and hot 
gas control systems for missiles. 

• Gas Turbine Engines-world's largest producer of 
small gas turbine engines, with more than 8,500 
delivered ranging from 30 to 850 horsepower. 

See the magazine, "The Garrett Corporation and 
Career Opportunities," at your college placement 
office. For further information write to Mr. Gerald 
D. Bradley in Los Angeles ... 

THE CORPORATION 

tliResearch Manufacturing Divisions 
Los Angeles 45, California• Phoenix, Arizona 

Systems,PackagesandComponentsfor: AIRCRAFT. MISSILE. NUCLEAR AND INDUSTRIAL APPLICATIONS 
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SHAMROCK 

W ELL, kiddies, here it is, 
the end of school already, 

yet. It seems as though this school 
year has really flown. It really 
tears me up that this is the last 
time that I can sit here and phi
losophize and prognosticate and 
come up with many and sundry 
pearls of wisdom for you all out 
there to enjoy and take to heart. 
I'm sure that my services have 
proved invaluable to many of you. 
That sounds mighty self-centered, 
but let's face it, facts is facts. 01' 
Mucho Drylabbing is undisputed
ly world renown as an authority 
on everything. But never fear, 
the world will never come to an 
end, yet. If things work right, I 
might even be back next year to 
grace the Halls of Learning. If I 
don't make it, then I'm sure that 
someone will help next year's edi
tor, Mike Shortal, by attempting 
to take my place. One thing sure, 
I haven't had much trouble with 
this year's editor, when I could 
find him. He just accepts what I 
write without a bat of an eye. 
He's such a jolly good chap to get 
along with. If we don't make it 
back next year, we want to wish 
Mike all the luck in the world as 
the big chief over all. I'm sure he 
is very capable of handling this 
poor old magazine. 

Just a note to all you people. 
I'm having a heck of a time think
ing of what to write. The editor 
wanted this column in early so 
that he could try to get this last 
issue out before the end of school, 
but he caught me off guard. Late
ly I've been feeling about like that 
poor old feller on the cover. (I 
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think it is actually the editor him
self, incognito!) From the looks of 
several of the people around late
ly, he doesn't look any worse than 
the rest; you know, with finals 
and assignments like they are. On 
second thought, I think maybe 
that is a genuine, unretouched 
photo of me on the cover. As I 
faintly remember it, when the pic
ture was snapped, I was so numb 
that I couldn't even turn around 
and smile. 

What this town needs is a fre
quency-modulated radio station. 
This of course means FM, fine 
music, high fidelity transmission 
of intelligence, etc. There are 
many of us that are fully aware of 
the superiority of FM, and if pro
gramming were handled in the 
proper manner, its listening audi
ence could very easily exceed that 
of the already existing "high-fidel
ity?" AM stations located in this 
area. I don't know just what all 
it would take to get such a station 
into operation, but if worse came 
to worse, the thing could be Uni
versity affiliated, somewhat not 
unlike the local television station, 
and could even possibly devote 
some of the morning hours of op
eration to educational material, 
with possibly the afternoon and 
evening schedule consisting of 
good-quality music, that which 
could be easily enjoyed during 
study or relaxation periods. This 
latter reason is the primary rea
son for even considering the oper
ation of such a station. I'm sure 
that a very large percentage of 
the student populace and even the 
townsfolk would prefer the pro-

gramming and reproduction qual
ity of FM over the drivel and 
such that we receive at the pres
ent time. Actually, in this locality 
there is a chance of having a very 
wide coverage, as there are no 
stations that can be received in 
this area; at least with any degree 
of reliability. Oh, well, it is a 
good idea, but I'm afraid that is 
just about as far as it will go. 
There's no harm in dreaming 
about it, anyway. Maybe someone 
can get a fire built under someone 
and be able to come up with some
thing. 

Like I said before, the end is 
nigh. Thou shalt do quickly what 
thou hast yet to do, or thou shalt 
surely not get it done. This in
cludes all unfinished business in 
the vicinity of Stephens College 
and Christian College, along with 
that which we find here at home 
on our own sweet, dear little cam
pus. If you are one of the lucky 
ones, you may even have contacts 
on all three campi. One warning, 
don't get caught 'twixt the 'tween. 
It could be that it would be very 
disasterful. I think what we need 
is about one extra month of school 
so that we could get everything 
all lined out in order. As it is, you 
gotta be an awful fast worker, or 
else you are sunk. And of course, 
there's all the schoolwork that 
could use a few little finishing 
touches. But actually it's too late 
for all that now. If you don't 
know it now, you'll never know 
it at all, which brings up another 
point. Why study during final 
week? Go out and have a ball or 
maybe even a ball and a half. 
Take life easy during this abomi
nably hectic week. And then, if 
you are a Senior, you can either 
come back to school this summer 
or next fall, depending on how 
many hours you flunked. 

I must admit it has been a tre
mendous pleasure serving you all 
this year. I'd say more but I see 
that I have run out of space, so 
I'll call a halt to this foolishness. 
Later for you all. Much later. 
Adios. M.D. 
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: A Campus-to-Career Case History : 
I I 
I I 

"I found I could be an engineer 

-and a businessman, too" 

William M. Stiffler majored in mechanical 
engineering at Penn State University-but he 
also liked economics. "I wanted to apply en
gineering and economics in business," he says, 
"and have administrative responsibility." 

Bill got his B.S. degree in June, 1956, and 
went to work with the Bell Telephone Com
pany of Pennsylvania at Harrisburg. During 
his first two years, he gained on-the-job ex
perience in all departments of the company. 
Since June, 1958, he's been working on trans
mission engineering projects. 

Today, Bill is getting the blend of engineer
ing and practical business-engineering he 
wanted. "The economic aspects of each proj
ect are just as important as the technical 

aspects," he says. "The greatest challenge lies 
in finding the best solution to each problem in 
terms of costs, present and future needs, and 
new technological developments. 

"Another thing I like is that I get full job
responsibility. For example, I recently com
pleted plans for carrier systems between 
Scranton and four other communities which 
will bring Direct Distance Dialing to cus
tomers there. The transmission phase of the 
project cost almost a half-million dollars and 
was 'my baby' from terminal to terminal. 

"Telephone engineering has everything you 
could ask for-training, interesting and varied 
work, responsibility, and real management 
opportunities." 

Bill Stiffler and many college men like him have found inter
esting careers with the Bell Telephone Companies. There 
may he a real opportunity for you, too. Be sure to 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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NEW ELECTRONIC ASSEMBLY 
TECHNIQUE 

An electronic assembly tech
nique which can cut equipment 
size by eighty per cent with weld
ing techniques and wire ribbon 
matrix interconnections got its 
first public exhibition at the In
stitute of Radio Engineers 35th 
Annual Convention. 

The new technique, known as 
"MiniWeld", achieves the maxi
mum possible ultraminiaturiza
tion of standard electronic compo
nents. This development is par
ticularly applicable for missile 
and space probe hardware; its 
construction is used in the newest 
Polaris missile guidance com
puter. (See photo.) 

"SALT STABILIZATION" OF 

ROADS 

C. C. Counterman, Grounds 
Superintendent at the 3700-acre 
Argonne National Laboratory, 
Lemont, Ill., is currently complet
ing salt stabilization of the labora
tory's 13 miles of gravel roads. 
According to Counterman: "Salt 
stabilization permits very eco
nomical construction of a second
ary road that will hold up and 
stay put under heavy, high-speed 
traffic. It cuts out maintenance 
costs by 80 per cent. In addition, 
salt stablization means the road 
or area can later be surfaced with 
asphaltic concrete with a bare 
minimum of re-grading." 

Public officials responsible for 
driveways, parking · lots, school 
yards, parks and play areas as 
well as grounds superintendents 
at industrial sites, may well use 
Counterman's methods to stabilize 
such areas. 
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"STRETCHING" AIRPORT 
RUNWAYS 

An aircraft company is putting 
"stretch" in airport runways with
out changing them. No magic is 
involved; it's done with thrust re
versers, devices in jet engines 
which turn the gas flow around to 
decelerate or brake the aircraft. 

This enhances the value of jet 
travel for industry executives, 
since, in many instances, it en
ables them to land closer to their 
destination rather than seek out a 
large metropolitan airport. Dis
tance and time between airport 
and appointments are reduced. 

LIFETIME SLEEVE BEARING 
DESIGN 

Lifetime lubricated sleeve bear
ings, eliminating the conventional 
oiler hole, may now be designed 
through the use of a self-wicked 
lubricant, Permawick Co., Detroit, 
reports. 

Sleeve bearings lubricated with 
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self-wicking Permawick lubricant 
are also reported to be exception-
ally resistant to extreme moisture -~ 
and cold conditions. The bearings 
perform satisfactorily at continu-
ous temperatures to 200 degrees 
F and under high loading. 

Used principally to date in frac
tional horse power motors, the 
lubricant will also find applica
tion on sleeve bearings and pillow 
blocks in integral horsepower 
motors, blowers, pumps, farm 
equipment, generators, presses, 
gasoline engines and lifts. 

NEAR-PERFECT LIGHT AMPLIFIER 

A small electronic tube, devel
oped by scientists at the West
inghouse research laboratories, 
reaches the near ultimate in the 
ability to amplify ordinary light. 
The tube, known as the Astracon, 
is so sensitive that it makes visible 
a single electron, released at the 
tube's input by an individual 
photon-the smallest unit quan
tity of light that exists. 

THE MISSOURI SHAMROCK 



complete instrumentation for NASA's Project Mercury 

COLLINS ELECTRONICS 
The reality of McDonnell's manned sat

ellite will be a great milestone in NASA's 
exploration of space. Collins Radio Com
pany is proud to participate in Project 
Mercury by supplying the complete elec
tronics system, including orbital radio 
voice communication, a command system 
for radio control, a telemetry data system, 
a Minitrack beacon system, a transponder 
beacon system for precision tracking, and 
a rescue radio voice and beacon system. 

Collins needs engineers and physicists to 
keep pace with the growing demand for its 
products. Positions are challenging. Assign
ments are varied. Projects currently under
way in the Cedar Rapids Division include 
research and development in Airborne 
communication, navigation and identifica-

tion systems, Missile and satellite tracking 
and communication, Antenna design, Ama
teur radio and Broadcast. 

Collins manufacturing and R & D in
stallations are also located in Burbank 
and Dallas. Modern laboratories and re
search facilities at all locations ensure the 
finest working conditions. 

Your placement office will tell you when 
a Collins representative will be on campus. 

For all the interesting facts and figures 
of recent Collins developments send for 
your free copies of Signal, published quar
terly by the Collins Radio Company. Fill 
out and mail the attached coupon today. 
You'll receive every issue published during 
this school year without obligation. 

COLLINS RADIO COMPANY • CEDAR RAPIDS, IOWA • DALLAS, TEXAS • BURBANK, CALIFORNIA 

MAY, 1960 

•••• • •••• • • • • • • • • • • • • • • • • • • • • ■ Professionol Placement, ■ 
■ Collins Radio Company, c-2 ■ 
■ Cedar Rapids, Iowa I 
■ • 
■ Please send me each Collins Signal published I 
■ during this school year. ■ 

• • ■ Name ■ . -------------. • • ■ Address I • • 
: City State = 
• • ■ College or University ■ • • 
: Major degree Minor I 
• • ■ Graduation date ■ • • •••••••••••••••••••••• 
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BUI.I.ARNEY 

Its remarkable how much fun 
you can get laughing at the pic
ture on your ID card before reali
zing that's what you really look 
like. 

• 
Did you hear about the new 

medical discovery? Frozen band
aids for cold cuts. 

• 
M.E.: "Do you know , who the 

first engineer was ?" 
E.E.: "No, who?" 
M.E.: "Adam, he 

spare parts for the 
speaker." 

• 

furnished 
first loud 

Legally the husband is the head 
of the house and the pedestrian 
has the right of way. Both are 
fairly safe unless they try to exer
cise their rights. 

• 
For Chem E.'s: We've often 

heard it said that gasoline and al
cohol don't mix. Actually, they 
mix, but they just don't taste 
good. 

• 
A C.E. the other day was seen 

trying to calculate the fiber stress 
in the cross member of a Wheat
stone Bridge. 

• 
The M.E. instructor held the 

chisel against the rusted bolt. He 
looked at the M.E. student and 
said, "When I nod my head you 
hit it." 

They're burying him at noon 
today. 
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Professor (pointing to a cigaret
te on the floor): "Jones, is this 
yours?" 

Jones (pleasantly): "Not at all, 
sir. You saw it first." 

A fellow walked into a doctor's 
office and said, "Doctor, I feel ter
rible. I want you to give me a 
thorough examination." 

The doctor said, "Fine. First let 
me ask you a few questions." 

"Go right ahead,' said the man. 
"First, do you drink much 

liquor?" 
"I have never touched the vile 

potion." 
"Uhuh. Do you smoke?" 
"I have never touched the filthy 

weed." 
"Do you run around much 

nights?" 
"I am in bed every night by 

nine o'clock for a fine night's 
rest!" 

"How about women?" 

"They have no fascination for 

" me. 

"Uhuh. Tell me, do you have 
sharp pains in the head?" 

"That's just it! I have terribly 
sharp pains in the head." 

"That's your trouble. Your 
halo's on too tight." 

Then there was the local weath
erman who asked for a transfer 
for the following reason: "The cli
mate doesn't agree with me." 

MIKE HELTON, C.E. '61 

Pledge (at dinner table): Must 
I eat this egg? 

Brother: Yes! 
Silence. 
Pledge: The beak, too? 

• 
Statistics show that Vassar 

graduates have 1. 7 children, while 
Yale graduates have 1.4 children 
on the average. This proves that 
women have more children than 
men. 

• 
With the successful launching of 

a satellite with a dog inside, Rus
sian scientists are planning a sec
ond animal launching. Soviet ge
neticists are busy trying to de
veloped a breed of cattle small 
enough to fit into a sputnik. This 
will be the herd shot round the 
world. 

• 
Professor: "A fool can ask more 

questions than a wise man can 
answer." 

Student: "No wonder so many 
students fail your exams." 

• 
Voice on telephone: "How are 

you this morning?" 
Answer: "Just Fine." 
Voice on telephone: "I guess I 

have the wrong number." 

• 
An engineer named Breeze, 
Weighed down by B.A.'s and 

Litt.D.'s, 
Collapsed from strain. 
Alas, it was plain 

He was killing himself by degrees. 
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If your sights are set 

U.S. Air Force I.C.B.M. "Titan" shown in the vertical test 
laboratory at the Martin Company, Denver, Colorado. 

on outer space-

-you,11 find 

Photography 
at Work 
with you. 

From the time a scientist's mind first 
sparks an idea for exploring space, 
photography gets to work with him. It 
saves countless hours in the drafting 
stage by reproducing engineers' plans 
and drawings. It probes the content 
and structure of metals needed by 
photomicrography, photospectrography 
or x-ray diffraction. It checks the opera
tion of swift-moving parts with high
speed movies-records the flight of the 
device itself-and finally, pictures what 
it is in space the scientist went after in 
the first place. 

There's hardly a field on which you 
can set your sights where photography 
does not play a part in producing a 
better product or in simplifying work 
and routine. It saves time and costs in 
research, in production, in sales and 
in office routine. 

So in whatever you plan to do , 
take full advantage of all of the ways 
photography can help. 

CAREERS WITH KODAK : 
With photography and photographic proc
esses becoming increasingly important in the 
business and industry of tomorrow, there 
are new and challenging opportunities at 
Kodak in research, engineering, electronics, 
design, sales, and production. 

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

EASTMAN KODAK COMPANY 
Rochester 4, N. Y. 



Several surveys indicate that salary is 
not the primary contributor to job 
satisfaction. Nevertheless, salary con
siderations will certainly play a big 
part in your evaluation of career op
portunities. Perhaps an insight into the 
salary policies of a large employer of 
engineers like General Electric will 
help you focus your personal salary 
objectives. 

Salary-a most individual and per
sonal aspect of your job--is difficult to 
discuss in general terms. While recog
nizing this, Mr. Case has tried answering 
as directly as possible some of your 
questions concerning salary : 

Q Mr. Case, what starting salary does 
your company pay graduate engineers? 

A Well, you know as well as I that 
graduates' starting salaries are greatly 
influenced by the current demand for 
engineering talent. This demand es
tablishes a range of "going rates" for 
engineerin~ graduates which is no doubt 
widely known on your campus. Be
cause General Electric seeks outstand
ing men, G-E starting salaries for these 
candidates lie in the upper part of the 
range of "going rates." And within 
General Electric's range of starting sal
aries, each candidate's ability and 
potential are carefully evaluated to de
termine his individual starting salary. 

Q How do you go about evaluating 
my ability and potential value to your 
company? 

A We evaluate each individual in the 
light of information available to us: 
type of degree; demonstrated scholar
ship; extra-curricular contributions; work 
experience; and personal qualities as 
appraised by interviewers and faculty 
members. These considerations deter
mine where within G .E.'s current sal
ary range the engineer's starting salary 
will be established. 

One of a series 

Interview with 
General Electric's Byron A. Case 
Manager-Employee Compensation Service 

Your Salary 
at General Electric 

Q When could I expect my first salary 
increase from General Electric and how 
much would it be? 

A Whether a man is recruited for a 
specific job or for one of the principal 
training programs for engineers-the 
Engineering and Science Program, the 
Manufacturing Training Program, or 
the Technical Marketing Program-his 
individual performance and salary are 
reviewed at least once a year. 

For engineers one year out of col
lege, our recent experience indicates a 
first-year salary increase between 6 and 
15 percent. This percentage spread re
flects the individual's job performance 
and his demonstrated capacity to do 
more difficult work. So you see, salary 
adjustments reflect individual perform
ance even at the earliest stages of 
professional development. And this 
emphasis on performance increases 
as experience and general competence 
increase. 

Q How much can I expect to be making 
after five years with General Electric? 

A As I just mentioned, ability has a 
sharply increasing influence on your 
salary, so you have a great deal of per
sonal control over the answer to your 
question. 

It may be helpful to look at the cur
rent salaries of all General Electric 
technical-college graduates who re
ceived their bachelor's degrees in 1954 
(and now have five years' experience). 
Their current median salary, reflect
ing both merit and economic changes, 
is about 70 percent above the 1954 
median starting rate. Current salaries 
for outstanding engineers from this 

class are more than double the 1954 
median starting rates and, in some 
cases, are three or four times as great. 

Q What kinds of benefit programs 
does your company offer, Mr. Case? 

A Since I must be brief, I shall merely 
outline the many General Electric em
ployee benefit programs. These include 
a liberal pension plan, insurance plans, 
an emergency aid plan, employee dis
counts, and educational assistance pro
grams. 

The General Electric Insurance Plan 
has been widely hailed as a "pace 
setter" in American industry. In addi
tion to helping employees and their 
families meet ordinary medical expen
ses, the Plan also affords protection 
against the expenses of "catastrophic" 
accidents and illnesses which can wipe 
out personal savings and put a family 
deeply in debt. Additional coverages in
clude life insurance, accidental death 
insurance, and maternity benefits. 

Our newest plan is the Savings and 
Security Program which permits em
ployees to invest up to six percent of 
their earnings in U.S. Savings Bonds 
or in combinations of Bonds and Gen
eral Electric stock. These savings are 
supplemented by a Company Propor
tionate Payment equal to 50 percent 
of the employee's investment, subject 
to a prescribed holding period. 

If you would like a reprint of an 
informative article entitled," How 
to Evaluate Job Offers" by Dr. L. 
E. Saline, write to Section 959-14, 
General Electric Co., Schenectady 
5, New York. 

'ltogress Is Ovr Mosf lmporlqnf Protlvt:f 

GENERAL. ELECTRIC 
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