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Only STEEL can do so many jobs so well 

Steelaire Home. The entire structural frame of this house is made from tough, cold-formed steel, so it is unaffected by rot, 

fungus, and termites. Even more important is the fact that the steel frame resists warping and sagging. It's one of a line of 

Steelaire homes and is made by the U. S. Steel Hornes Division of United States Steel. 

World's Biggest Crowd. On power shovels, a "crowd" is the arm which moves 
the dipper and dipper-stick forward and back. It coordinates closely with the lift 
motion of the dipper, and is a key part in the operation of the shovel which must 
withstand extremes of stress at any temperature. This is a picture of the biggest 
crowd ever built, now installed on the biggest power shovel in the world. It's made 
from USS "T-1" Steel, the remarkable new constructional alloy steel developed 
by United States Steel. An exceptionally strong and tough steel, it is noted for its 
welding characteristics. "USS" and "T-1" are registered trademarks. 

Slap That Bermudavarius! The Talbot Brothers of Bermuda, famous for their 
colorful calypso music, recently retired their homemade packing-case "bass viol," 
and proudly premiered in its place the world's first Stainless Steel bass viol (or 
dog house or Berrnudavarius, as it's customarily referred to). An exact replica in 
USS Stainless Steel of their original homemade design, it was built for them under 
U. S. Steel's supervision by a well-known manufacturer of Stainless Steel sinks 
who commented that the fabricating job wasn't difficult-but certainly was different. 

UNITED STATES STEEL 
AMERICAN BRIDGE •• , AMERICAN STEEL & WIR E and CYC LON E FE NCE , • , COLUMBIA-GENEVA STEEL 

CONSOLIDATED WESTERN STEEL,, , GERRARO STEEL STRAPPING ••• NATIONAL TUBE, •• Oil WELL SUPPLY 

TENNESSEE GOAL & IRON , , • UNITED STATES STEE L HOMES ••• UNITED STATES STEEL PRODUCTS 

UNITED STATES STEEL SUPPLY • , • Divisions ol UNITED STATES STEEL CORPORATION, PITTSBURGH 

UNION SUPPLY COMPANY • UNITED STATES STEEL EXPORT COMPA NY • UNIVERSAL ATLAS CEMENT COMPANY 

Watch the United States Steel Hour on TV every other Wednesday (10 p.m. Eastern time). 
7-2467 



nescent panels on the ceiling and 
three walls. These panels were one
foot-sqJ.are flat glass plates about 
as thick as a window pane and coated 
with a plastic containing the phos
phor. They were topped off by an 
aluminum conducting coating. 
Hooked up to a source of power, 
these plates had a brightness of 100 
foot lamberts in their present stage 
of development. 

Since some phosphors have more 
than one emission band, the color 
and brightness of electroluminescent 
lighting can be changed by varying 
the frequency. It is possible to con
trol the color of a room, and bright
ness too, simply by twisting a knob. 
Besides supplying ordinary light, 
this new light source has other fas
cinating possibilities. Just one is 
"picture framing" television. An 
electroluminescent cell might replace 
the conventional cathode-ray tube 
in such a set. 

Westinghouse engineers, under the 
supervision of E. G. F. Arnott 
(Princeton '28), developed electro-

"Glowing wafer" of light (electroluminescence) sheds illumination on the faces of 
three Westinghouse scientists who helped to develop it. Left to right: Dr. Willi 
Lehmann (University of Brunswick, Germany); Dr. Henry F. Ivey (University of Georgia, 
Massachusetts Institute of Technology); and R. W. Wollentin (Rutgers University). 

The Light 
With no Third Dimension 

A new source of light is nearing 
practicality. Called electrolumines
cence, it comes from a flat surface. 
By the twist of a knob, you can 
change the brightness, or even the 
color, of a room. 

Since electric lighting first became 
practical, only three basically dif
ferent light sources have achieved 
widespread use-incandescent, fluo
rescent, and gas-discharge lamps. 
Now a fourth basic type-electro
luminescence-is nearing practical
ity. With fewer theoretical limita
tions than any of its predecessors, 
it promises to revolutionize lighting 

and become a practical light source 
of the future. 

In an incandescent lamp, light 
comes from a single point. In a 
fluorescent lamp (form of gas
discharge ), light comes from a 
straight line. In electroluminescence, 
light comes from an area or flat sur
face. Electroluminescence is light 
emission from phosphor powders em
bedded in an insulator, excited by 
an a-c field. 

Westinghouse engineers gave the 
first practical demonstration of this 
new light source. They lighted an 
entire room with fl.at electrolumi-

luminescent lighting under the name 
of "Rayescent" lighting. Westing
house approached the problem, not 
as a commercial venture, but as a 
pure research project. Much work 
remains to be done in this field. It is 
typical of the pioneering develop
ments undertaken by Westinghouse. 

Challenging opportunities for the 
graduate engineerexist in many fields 
.. . including: 
ATOMIC POWER RADAR 
AUTOMATION SEMICONDUCTORS 
JET-AGE METALS ELECTRONICS 
LARGE POWER CHEMISTRY 

EQUIPMENT 

... and dozens of others. 

r----------------------------
Please send me more information on 

D Rayescent lighting 

Westinghouse 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

D Job opportunities at Westinghouse 

Name, ___________________ _ 

AddreSS---------------------

FIRST WITH THE FUTURE 

OCTOBER, 195 7 

Course----------College- ---- ---

Mail to Mr. J. H. Savage, Westinghouse Electric Corp., P.O. Box 
2278, Pittsburgh 30, Pa. 
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Recommended 

reading for 
• • eng1neer1ng 

and science 

students 

New brochure describes career 
opportunities at Phillips 

D. R. McKeithan, Director 

Technical Manpower Division 

PHILLIPS PETROLEUM COMPANY 
Bartlesville, Oklahoma 

This new booklet describes in detail 
the unusually fine career opportuni
ties at Phillips Petroleum Company
the growth leader among America's 
integrated oil companies. New proj
ects and expansion programs at 
Phillips have created many attractive 
openings for young men in practically 
every company operation. 

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 the atomic energy 
and rocket fuels field . . . as well as 
uranium mining and processing. Phil
lips is also the number one producer
marketer of natural gas and liquefied 
petroleum gas in the nation. 

Phillips policy of promotion and 
transfer from within is creating oppor
tunities for young engineers and scien
tists who will be the key men of to
morrow. 

Write today to our T echnical Man
power Division for this new brochure 
.. . and when the Phillips representa
tive visits your campus, be sure to 
arrange for an interview. 

THE MISSOURI SHAMROCK 



Chemical progress is autoclaves, test tubes, distillation towers 

... hydrocarbons, heterocyclic compounds ... processes, 

polymerizations, products. 

But mostly, chemical progress is thinking ... men think-

ing. Little men, big men, medium size men ... in lab coats, 

business suits, overalls ... all of them, always, thinking. 

Thinking up new products ... new ways to make chem

icals and new ways to use them. Thinking up more comfort, 

more convenience, better health, for everyone. 

Always, the old things have to be improved, and the new 
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KOPPERS 
CHEMICALS 

things have to be proved. It takes more thinking. The think

ing never stops. And so chemical progress never stops. It's 

that way at Koppers. 

You can be one of these men, think

ing. You can create some of the chem

ical progress that's made at Koppers. 

The products are many ... the oppor

tunities myriad. Consider a career 

with Koppers; send the coupon today. 

Koppers Company, Inc. 
Industrial Relations Manager 
Dept. C-47, Koppers Building 
Pittsburgh 19, Pennsylvania 

Please send the 24-page brochure entitled "Your Career at Koppers." 

Name .. . . . .... . . . ... . . . . . . .... . . .. . . . . . ....... .. , . . ..... , , 

School .. ... . .... . . . . .. .. . . .... . . . . . .. .. .. . ....... . ........ . 

Address ... .... .. ... . ....... • .. .... . ....... . .... . ..•. . ..... 

City •.. . ... .. . .. . ... .. •. . . . . ........ State .. ..... . .... . .... . 
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You pay only once ... 
First cost is last cost ... when you specify Dickey clay 
pipe for sanitary sewers. It's built tough and stays 
tough ... even through years of severe punishment. 
The records are filled with proof that Dickey salt
glazed vitrified sewer pipe far outlasts every substi
tute pipe material on the market. Rust, corrosion, 
decay, chemical decomposition, abrasion and other 
pipe destroyers have absolutely no effect on the 
hard, dense body of Dickey pipe. When you build 
sewers of Dickey clay pipe you pay for them only 
once .. . they never wear out regardless of the chem
ical content of the sewage they carry now or ever. 

Providing improved sanitation for better living 

ICKEV sanitary 
salt-gl_azed 
clay pipe 

• Kansas City 1 Mo. , Meridian, Miss., 
W. S DJ: CKE y I Birmingham, Ala., Chattanooga, Tenn .• 

OLAY MFO, CO. San Antonio, Tex., Texarkana, Tex.-Arl<, 
' ~ 

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

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

Compliment Her With A CORSAGE 

Flowers Wired Anywhere 

25 ON THE STROLL WAY 
PH. GI 2-3151 

THE BROWN DERBY 

Liquors 
Champagne 

Wines 

Imported and 
Domestic Beers 

FIFTY-FOUR VARIETIES 

OF SCOTCH 

Glass Service 

BEVERAGES OF QUALITY 

11 6 South 9th Phone GI 3-5409 

DON'T Forget The 

STABLES 
"On The Hink" 

JAM SESSIONS 
• Before All Home Games 

• Sunday Afternoon 
• Sunday Evening 

Hays 
Hardware Co. 

808 Broadway Phone GI 3-4710 

THE MISSOURI SHAMROCK 
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WHAT'S 
NEW 

AT Tl 

18 1 --,.ce~---=------------.. :!L 2-(> 

TRANSISTOR 'STOP-WATCHES' FOR INDUSTRY 
accuracies to a 50 millionth / Intervals from microseconds to months 

Texas Instruments engineers are building 
portable electronic timing devices to uncanny 
accuracies with interval variations to infinity. 
They allow applications never before practi
cal because of previous size, weight, power 
drain, and maintenance limitations ... par
ticularly in airborne installations. Essentially 
binary counting and storage devices, these TI 
timers present an entirely new concept in time 
measurement ... a result of the new design 
freedom allowed by transistors ... of which 
TI is also the world's largest commercial 
manufacturer. 

At engineer-managed Texas Instruments, 
recognition of individual achievement has 
contributed to Tl's twentyfold growth in the 
last ten years - to a current $70 million vol
ume. Advanced personnel policies include 
company-sponsored educational assistance, 
profit sharing, insurance, and retirement 
programs. 

Texas Instruments plants are within 
Dallas, yet away from downtown traffic ... 
within 5 minutes of fine residential areas, 
churches, and public and private schools. 
Your home will be within 15 minutes of year
around recreational, amusement and cultural 
activities. 

Here are the major products and 
programs you can work with at TI: 

SEMICONDUCTORS & OTHER COMPONENTS- Transistors, 
diodes, rectifiers, resistors, and panel meters. ELECTRON IC & 
ELECTROMECHANICAL APPARATUS-Radar, sonar, infrared, 
navigation, magnetics, telemetering, communications, com• 
puters, transformers, and instruments. RESEARCH-Semi
conductor materials and devices, ferromagnetics, infrared, 
optics, high speed data reduction, etc. ADMINISTRATION
Production, planning, purchasing, cost analysis, etc. 

., TEXAS INSTRUMENTS 
I N C O A P O R A T E D 

6000 LEMMON AVENUE DALLAS 9 , TEXAS 

THE MISSOURI SHAMROCK 



lnco mine engineers construct a 3-dimensional "picture" that shows where new, untapped ore bodies lie, 

This 3-D model of an ore body shows where 
future supplies of lnco Nickel will be mined 

How do Inco engineers keep a mine 
"alive"? For one thing, they try to 
learn as much as possible about the 
location of ore for the future. 

New levels-new exploring 
As soon as they open up new levels, 
the engineers start up exploratory 
drilling, to probe and "feel" in many 
directions. 

Their hollow-shafted drills bring 
out specimen cores that show where 
there is worthwhile ore and where 
only worthless rock. 

Hundreds and hundreds of 
ore samples 
These ore samples enable Interna
tional Nickel engineers to build small 
models of their mines' ore bodies. So 
they know where each ore body lies, 
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how large it is, and of what grade. 
They know, as well, how to get that 

ore out of the ground in the safest, 
most sensible, most economical way 
possible-know what shafts may have 
to be sunk, what tunnels and drifts to 
drive. Know, in a word, how to reach 
and mine every possible ton of usable 
ore. And, having mined it, how to 
extract every possible pound of use
ful metal. 

Reserves-at new highs 
Today Inco has larger reserves than 

A.. 

ever before - although some of this 
ore lies a mile or deeper under
ground. And the Company also reports 
another fact: its multi-million dollar 
"mine-more" program makes possible 
today's high output of Inco Nickel. 
And looking to the future-in 1961, 
Inco Canada's Nickel output should 
be 385 million pounds a year. A hun
dred million more than in 1956 ! 
"Mining for Nickel," color film, is loaned 
to technical societies, universities, in
dustry. The International Nickel Com
pany, Inc., Dept. 143f, New York 5, N. Y. 

@1957, T.I. N . Co.,Inc. 

1~~.~~> International Nickel 
The Internat ional Nick el Company, Inc., is the U.S. affiliate of The International Nickel 
Company of Canada, Limited (Inco-Canada)-producer of Inco Nickel, Coppe,·, Cobalt, 
Iron Ore, Tellurium, Selenium and Platinum, Palladium and Other Precious Metals 
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TIGER Laundry 
& Dry Cleaning Co. 

GI 3-4155 

1101 Broadway-Columbia 

• Hart Schaffner & Marx 

• Botany 

• Manhattan 

For Advertised Brands 

~ 
"OF COURSE" 

FOR ALL DRUG NEEDS 

STROLLWAY 
PHARMACY 

26 on 1he STROLL WAY 

GI 3-9749 

F. H. Wall, R.Ph. 

BARN HART'S 
Laundry & 

Dry Cleaning Goa 
GI 3-3197 

110½ N. 81h - Columbia 

For A Century 

THE STUDENTS' BANK 

BOONE COUNTY 
NATIONAL BANK 
CONVENIENT SIDEWALK 

TELLER SERVICE 

Broadway at Eighth Street 

Member F.D.I.C. 

- \\\ - \\\ 
The· CASTELL habit 

THE MISSOURI SHAMROCK 



JOB FACTS FROM DU PONT 

DU PONT SIZE, GROWTH PRESENT VARIED CHOICE 
OF JOB LOCATIONS TO QUALIFIED TECHNICAL MEN 

♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ 

♦ ♦ 

! BENEFIT PROGRAM ! 
! MEANS ADDED INCOME ! 
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• 

by 
F. L. Johns 

Du Pont 
Representative 

Don't forget the "extras" 
of an employee benefit pro
gram when you compare 
the job offers and salaries 
of different companies. At 
Du Pont, these extras mean 
added° income that doesn't 
always meet the eye. They 
include Zif e insurance, 
group hospitalization and 
surgical coverage, accident 
and health insurance, pen
sion plan and paid vacation . 

In addition, the Company 
sponsors a thrift plan. For 
every dollar you invest in 
U. S. Savings Bonds, the 
Company sets aside 25 
cents for the purchase of 
common stock in your 
name. Roughly 65 per cent 
of our 90,000 employees 
are now participating in 
this plan. 

If you have specific ques
tions on Du Pont benefits, 
just send them to me. I'll 
be happy to try to answer 
them. E. I. du Pont de 
Nemours & Co., Inc., 
Room 2504-A Nemours 
Bldg., Wilmington 98, Del. 
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OCTOBER, 1957 

Building Program, Expansion 

Create Many Opportunities 

at Company Plants and Labs 

Engineers and scientists of all 
kinds work in 75 Du Pont plants 
and 98 laboratories scattered over 
26 states. Where you're assigned 
depends on your qualifications and 
the openings in the kind of work 
you want. 

Geographical Spread 

Right now, most of the Du Pont 
units are located east of the Missis
sippi, but there are plants in Texas, 
Colorado and on the Pacific Coast, 
too. And new building is under 
way in Kansas, Tennessee, Virginia 
and North Carolina . 

Du Pont headquarters and many 
of the Company's labs and some of 
its plants are situated in and around 
Wilmington, Del., an attractive 
residential area within convenient 
traveling range of Philadelphia, 
New York and Washington. 

Community Life 

Wherever you're assigned, you'll 
find that the Du Pont Company and 
its people are interesting, compan-

ionable and active m the life of 
the community. 

As you move ahead, as you grow 
in your job, you may move to an
other plant or laboratory-a pos
sibility that adds to the variety and 
interest of your job. 

METALLURGISTS PLAY 
VITAL ROLE AT DU PONT 
Opportunities in metallurgy at Du 

Pont include research into the nature 
and properties of elements; develop
ment and supervision of pilot plant 
work; and the actual production of 
titanium metal and high-purity ele
mental silicon. 

Other Du Pont metallurgists study 
problems relating to plant processing 
equipment. Some, for example, carry 
out research on intergranular cor
rosion or investigate failure relation
ships encountered in high-pressure 
operations. 

These projects offer an interesting 
career to graduating metallurgists. 

SEND FOR FREE BOOKLET 

Booklets packed with information 
about Du Pont are yours for the ask
ing. Subjects: mechanical, civil, met
a 11 u rg ica 1, chemical, electrical, 
instrumentation engineers at 
Du Pont; technical sales, research 

and development. Just name the 
subject that interests you and send 
your name, school and address to 
E. I. du Pont de Nemours&, Co., Inc., 
Room 2504-A Nemours Building, 
Wilmington 98, Del. 
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FRONTISPIECE 

This is the U.S.S. Skate, the 
world's first fleet-type nuclear 
submarine, shown on the ways 
just before her launching. The 
Skate will be the first of four 
fleet-type submarines with 
nuclear power plants to join 
the Navy's new atomic fleet. 

Photo Courtesy of 

Westinghouse Electric 

Company 



TIME, OUR MOST IMPORTANT ASSET 

A high IO and long study hours do not necessarily mean nor 
guarantee satisfactory grades in college. The results of many sur
veys show that it is the use of study time that determines the scho
lastic marks, not the amount of time spent poring over books. Too 
few students realize this and consequently spend most of their valu
able time in inefficient study. It has undoubtedly been observed 
that some students spend less than the normal time required in pre
paring a lesson. These students are wisely using their time. They 
realize, as many others should, that at the present, our most valu
able asset is time, that of which we all have an equivalent amount. 

From the preceding statements, one might conclude that grades 
are a measure of the amount learned. This is not at all true. Grades 
are based on what we display and not on what we have learned. 
Some students are better prepared to meet university studying than 
others due to superior high school training. Still all students are 
judged on the same basis, as far as grade reports are concerned; 
hence, if the students of inferior high school training are to receive 
comparable grades with the superior-trained high school students, 
they must more wisely use their time. 

The correlation between IO and grades indicates that, even 
though ability is taken into account, there is little clear relation 
between the two. This may be due to many factors, two of which 
might be over-estimation or under-estimation of study time. 

Personality characteristics, which sometime are not measurable, 
may be more important in determining a student's grades than 
either ability or amount of time spent in study. Inefficient study
ing takes valuable time away from that period of each day which 
should be devoted to personality development. 

Budgeting and wise use of time are of the utmost importance 
in attaining not only better grades but also in developing a well
rounded personality. Big days are made of small moments, don't 
miss a one. 

ON THE COVER 

The photograph is a reproduction of the first printed 
edict that "St. Patrick was An Engineer". Designed by 
Wray Dudley who graduated in 1905, it is a close ap
proximation to the now extinct hand-written edict of 
1903. It was in 1903 that Leo Brandenburger drew up the 
original edict setting off the first St. Patrick's Festival 
here at the University of Missouri. 

OCTOBER, 1957 

DAY 
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Highlights of 

your future 
The many 

with Honeywell 

Glenn Seidel, Vice President in Charge of 
Engineering, BME, Minnesota, '36 

People, Places, 
Projects 

"The soory of Honeywell, as I know it, is a story of 
growth-from a thermostat to over 12,000 products; 
from a handful of employees to more than 30,000; 
from a basement in Minneapolis to a world-wide 
organization. For Honeywell, world leader in auto
matic controls, has expanded as rapidly as this excit
ing field. And employment, sales arid income have 
increased steadily year after year. 

"The future is even more challenging. Planned 
diversification puts Honeywell in such new fields as 
office and factory automation, process control, plas
tics, atomic energy, electronics, missiles and satel
lites. Whole new areas of opportunity are waiting 
for today's engineering graduates in each of Honey
well's divisions. Here are some division representa
tives to tell you about them." 

CORPORATE RESEARCH 
HOPKINS, MINNESOTA 

Dr. Finn Larsen, PhD, 
Iowa State, 1948 

Director of Corporate Research 

"Our Research Center is a focal point 
for Honeywell's over-all research 
program. Here, Honeywell scientists 
and engineers conduct basic research 
into areas such as Heat Transfer, Met
allurgy, Thermodynamics, Solar En
ergy, Radioactivity, Electronics, etc. 
This research supplements other re
search carried on by Honeywell's sep
arate divisions, plays an important 
part in the company's development 
program. There's certainly plenty of 
opportunity for the imaginative 
scientist or engineer here." 
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AERONAUTICAL DIVISION 
MINNEAPOLIS; LOS ANGELES; 

ST. PETERSBURG 

E. H. Olson, BA, 
U. of Minnesota, 1937 

Director of Aero Engineering 

"In the past six years our engineer
ing force has trebled through our 
expansion into such advanced fields 
as inertial guidance, jet engine con
trol, computers, fire control and 
bombing systems, fuel management, 
and precision gyros. We have devel
oped and produced more auropilots 
than any other manufacturer, and 
built the reference system for the 
Earth Satellite Rocket. The diver
sity and wide acceptance of our prod
ucts indicates the boundless oppor
tunities we have for engineers and 
scientists." 

ORDNANCE DIVISION 
MINNEAPOLIS; SEATTLE; 

MONROVIA, CALIF. 

Clyde A. Parton, BSEE, 
U. of Alabama, 1940 
Director of Ordnance 

"Here at Honeywell Ordnance we're 
putting all our experience and imag
ination into maintaining America's 
technological lead. We work in such 
new fields as infrared sensors, mis
siles, servo mechanisms, new types 
of turret control systems. We've de
veloped proximity and mechanical 
fuzes, antiaircraft fire control sys
tems, underwater warfare equipment 
and other products in widely diver
sified fields. Our more advanced 
products, naturally, are still classified, 
but they offer outstanding challenges 
and opportunities." ( 

THE MISSOURI SHAMROCK 



sides of Honeywell 
BOSTON DIVISION 

BOSTON, MASSACHUSETTS 

George]. Schwartz, MIT, '42 
Vice President 

and General Manager 

"Our Honeywell division is making 
the brains of automation. We turn 
out such small, but complex and 
important components as gyros, 
flight controls, servos, synchros, elec
tronic amplifiers and magnetic con
trols. Engineering projects now in 
progress point to many new prod
ucts and applications from our divi
sion, including development of new 
transistor applications. Opportuni
ties? They're here by the score." 

INDUSTRIAL INSTRUMENTS DIVISION 
PHILADELPHIA, PENNSYLVANIA 

C. L. Peterson, BSEE, 
U. of California, 1924 

Vice President and Gen. Mgr. 

"No company in the fast growing in
strumentation field is growing faster 
than Honeywell's Industrial Instru
ments Division. There's practically 
no physical quantity under the sun 
that Honeywell instruments cannot 
measure, and, in most cases, control, 
from open hearth furnaces to com
plex processes still on the designer's 
boards. Finding new applications 
and designing the instruments, com
puters and read-out devices of to
morrow, offer you a fascinating 
present and an unlimited future." 
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MICRO SWITCH DIVISION 
FREEPORT, ILLINOIS 

R. W. Pashby, BSEE, 
U. of Illinois, 1932 

Director of Product Research 

"Products of our Micro Switch Di
vision help giant aircraft land safely, 
interlock machine tool operations, 
feed instructions into electronic com
puters. These are just a few of their 
applications-applications which are 
growing year after year. The devel
opment of these precision switches 
requires high engineering skill, puts a 
premium on your imagination, offers 
you tremendous opportunities for 
advancement and recognition." 

HEILAND DIVISION 
DENVER, COLORADO 

S. A. Keller, BS, 
U. of Pennsylvania, 1941 

General Manager 

"This division of Honeywell manu
factures two different classes of prod
ucts: Instruments and Photographic 
Equipment. Our recording oscillo
graphs-typified by the radically 
new 'Visicorder' -are used in a wide 
range of industrial, scientific, and 
military applications. Our famous 
'Strobonar' electronic flash equip
ment is used by 5 out of 6 news
papers and all important press serv
ices. The variety of products and 
markets of the Heiland Division 
promises an ever-expanding field that 
challenges young engineers." 

RESIDENTIAL, RETAIL AND 
COMMERCIAL DIVISION 

MINNEAPOLIS, MINNESOTA 

H . T. Sparrow, BSEE, 
U. of Minnesota, 1930 

Director of Product Research 

"We specialize almost entirely in 
comfort control. Typical of the ad
vances our division has made re
cently is the Supervisory Data Center* 
which enables one man in one loca
tion to read and control the tempera
ture of every room in a large building. 
Our other new products include Air 
Blenders, Zone Control Systems, 
Electronic Air Cleaners and many 
more. Our business is a rewarding 
one for engineers!" 

This is Honeywell: more than 
12,000 highly engineered prod
ucts, 14 separate divisions, loca
tions sprinkled throughout this 
country and abroad, projects by 
the hundreds on the outposts of 
every major technological ad
vance. It's a land of opportunity 
for the engineering graduate. 
Want to learn more about it? 
Send for our free booklet, "Your 
Curve of Opportunity'.' Write co: 

R. L. Michelson, Dept. TC29C 
Personnel Administrator 
Minneapolis-Honeywell Reg. Co. 
Minneapolis 8, Minnesota 

Honeywell 
[H] ~tWv~ 

•Trademark 
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... on science and impossibility 

"Scientific knowledge is derived from observations of 
the world. Our imaginations, however, are not bounded 
by this constraint-we can easily imagine physical non
sense. Not everything is possible. We sometimes get the 
opposite impression because new scientific discoveries 
force us to modify an old theory, and give rise to new 
and unexpected possibilities. But the point is that the 
old theory was verified for some class of physical phe
nomena, and a domain of validity was established. The 
new theory. however radically it may differ from the old 

one in its conceptual basis, must always agree with the 
old theory in the predictions it makes for that class of 
phenomena. Despite the greater generality of quantum 
mechanics, Newton's laws still apply to macroscopic 
objects. Parity is still conserved for the strong inter
actions. The old impossibilities still remain. Within the 
limits defined by the impossibilities, there is plenty of 
room for man's inventiveness to operate. In fact, the game 
is even more challenging that way." 
-Richard Latter, Head of the Physics Division 

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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ST. PAT'S DAY-1903 STYLE 

Editor's Note: The following are 
excerpts from the St. Pat's Edi
tion of the SHAMROCK of 
March 1949, which is an account 
of the establishment and subse
quent development of the St. 
Pat Festival by the engineering 
students at the University of 
Missouri written by Harry A. 
Curtis, Dean of Engineering, 
1939-1949. 

The Columbia Missouri Herald, a 
weekly newspaper of the period, 
March 20, 1903, issued a brief article 
which ran as follows: 

St. Patrick Was An Engineer 

The engineering students of the 
University of Missouri by a 
unanimous vote Tuesday morn
ing declared St. Pat an engineer 
-the pioneer of them all. On 
the strength of this, they then 

declared a holiday and took it. 
Many other classes joined them 
during the afternoon and a St. 
Patrick parade was formed. 

The date when the engineering 
students publicly declared their "dis
covery" that "St. Patrick Was An 
Engineer" and took a holiday in his 
honor can definitely be fixed as Tues
day, March 17, 1903, (The expres
sion, "St. Patrick Was An Engineer" 
was interpreted from "Erin Go 
Braugh," an old Irish expression 
meaning "Ireland Forever." The 
interpreter was an engineering stu
dent of the date mentioned here. 
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His interpretation was made from a 
sheet of hieroglyphics which he had 
just previously invented) . As to who 
or what group of students made the 
"discovery," where he or they were 
at the time, and what he or they did 
about the matter, are questions most 
difficult to answer with certainty. 
There are no written records to 
which one may turn, and testimony 
given in 1949 by alumni concerning 
events now more than fifty years in 
the past is exceedingly contradictory. 

Alumni of the period 1902-1904 
were asked to recall from memory 
just what happened. The following 
are a few accounts by these alumni 
in letters written to Dean Curtis: 
Henry Christopher Westover, B.S. in 
C.E., '04, had written as follows: 

"Just a few days before St. Pat
rick's Day of 1903, there were about 
twelve or fifteen of the engineering 
class of '04 in a small drafting room 
in the front part of the Engineering 
Building, lamenting the fact th~t it 
was a long time between holidays, 
when some inspired soul, whose name 
I do not remember, came forth with 
the edict that as St. Patrick had en
gineered the project of getting the 
snakes out of Ireland, he was, per
force, an engineer and it was more 
than fitting that his birthday be ob
served as an engineer's holiday. 

"The idea was immediately recog
nized as being an inspired one, and 
all in the group became emissaries to 
spread the word and work up a fol
lowing. The results were rather aston
ishing to the instigators, as practi-

DON YORK, M.E., '58 

cally all engineering classes decided 
that the 17th of March be forever 
more a holiday and immediately cut 
all classes on that day. · 

"The reaction of the Discipline 
Committee was equally prompt, and 
as I remember it, the originators got 
an additional holiday of one week." 

Here, presumably, is first-hand evi
dence from one who recalls the time 
and the place when the St. Patrick 
legend was hatched. And it seems 
unlikely that Westover would not re
call correctly the matter of discipli
nary action. 
French Hugh Morehead wrote in a 
letter to Dean Curtis: 

"I had the misfortune to be ex
pelled from college on account of the 
first St. Patrick Day celebration. 
After a lapse of several weeks I man
aged to get myself reinstated . ... As 
I recall it I was the only one to suffer 
the extreme penalty but about a doz
en others were disciplined o n the 
same occasion." 

Charles R. Ringer B.S. in E.E. '03 
recalls: 

"My memory is very clear on these 
points. St. Patrick day in the spring 
of the origin of the events that lead 
up to the tradition was one of those 
balmy spring days that occur some
times in Missouri, and gives one the 
Spring fever. That morning a bunch 
of the engineering students before 
class were sitting out on the ground 
near the old columns and someone 

(Continued on page 16) 
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ST. PAT'S DAY 
-1903 STYLE 

( Continued from page 15) 

( I do not remember who) suggested 
that it was too nice a day to go to 
classes. Another suggested since it 
was St. Pat day we should celebrate 
the occasion by declaring a holiday, 
since St. Pat was probably an En
gineer. Results: we cut classes that 
day. I do not remember whether 
some Engineering classes other than 
mine were in on it. I also remember 
quite vividly that I was called up 
before Dean H. B. Shaw the next 
day for quite a lecture on cutting 
classes." 

Charles Schultz, B.S. in C.E., '04, 
E.E. in '08, now a county judge in 
Texas, had this to say: 

"Personally I was not familiar with 
the origin except that one morning 
as I went to classes, lettered on the 
blackboard at the entrance of the 
engineering building was the state
ment 'St. Patrick was an Engineer: 
and then in capital letters 'Holiday! 
Not being extra ambitious in my 
studies I joined the rest of the en
gineering class and took a holiday." 
William W. Harris, B.S. in E.E. '03, 
told a secondhand story as follows: 

"Although the episode that started 
the ball to rolling occurred more than 
45 years ago, I clearly recall the cir
cumstances. 

"Late in the evening of March 16, 
1903, six seniors, engineering stu
dents, namely Edward Zorn, Henry 
Kleinschmidt, Ben Rollins, De Witt 
Rice, Leo Brandenburger and Frank 
Magruder, were sitting in their 
quarters on the second floor of the 
Prather residence, situated immedi
ately south of the Baptist Church 
Parsonage on Waugh Street, when 
these fellows, as fine a group of stu
dents as could be found in the en
gineering school, decided by common 
consent that they had done enough 
studying for one evening. 

"Engineering students have always 
resented the fact that they were com
pelled to attend classes for 6 days per 
week when the majority of students 
in other branches attended for only 
5 days per week. It was perhaps 

16 

with just such a thought in mind 
that these six future engineers de
cided to do something about it, in 
a mild sort of way. 

"Knowing that the next day was 
to be St. Patrick's Day, Ed Zorn said 
to the others: 'St. Patrick was an 
Engineer attested by the fact that 
upon surveying the situation the Ven
erable Saint decided to drive all 
snakes out of Ireland' ( or words to 
that effect). The thought was con
tagious, whereupon Leo Branden
burger drew up a suitable resolution 
which was promptly printed on a 
sheet of white paper. 

"The next morning these six stu
dents proceeded rather early to the 
Engineering Building and posted the 
resolution on the bulletin board in 
the entrance hall. The next move 
was to assemble on the front steps 
where they proceeded to form a 
picket line that would have received 
praise from the A.F.L. or C.I.O., and 
buttonholed every engineering stu
dent who attempted to enter the 
building. It is believed that very 
little persuasion was required on that 
bright March morning to induce all 
engineering students to take French 
leave. 

"U pan learning that no students 
were coming to classes, the Dean of 
Engineering was furious ( at least 
outwardly, but probably happy in
wardly, because he was a very fine 
man with a good sense of humor). 
It is recalled that the remainder of 
the professors and instructors con
sidered the matter a good joke and 
enjoyed it accordingly. Within an · 
hou~ after the beginning, a great body 
of engineering students had assem
bled in front of the Engineering 
Building, when, all at once every 
man's son of them began yelling or 
cheering, depending upon what con
struction you put upon your antics. 
They soon departed joyously to the 
various places where students are 
wont to gather upon the occurrence 
of a holiday, particularly when it is 
unearned and unexpected. As they 
disappeared in many directions, you 
could hear the singing of some words 
about St. Patrick being an Engineer, 
sung to the tune of "The Irish Jubi
lee." It is my understanding that at 

some later date just such a song was 
composed to the above-mentioned 
tune." 

In the Engineer's Edition of The 
Independent, March 18, 1905, Rol
lins, one of six previously mentioned, 
published an article under the title 
"Engineers of 1903." The article 
does not deal with the origin of the 
St. Pat tradition, but, in passing, 
names Leo Brandenburger as the 
author of the first St. Pat proclama
tion and quotes the document as 
follows: 

"Whereas, St. Patrick is known to 
have been an engineer, and where
as the 17th of March has by long 
cu_stom been set apart as a day in his 
honor, therefore, be it resolved that 
we, the students of the Engineering 
department of the University of Mis
souri, refrain from our usual labors 
on that day. That we celebrate in 
the name of St. Patrick and wear his 
favorite color. That his order go in
to effect from this day forth through 
all time. That any engineer violat
ing this order be 'chi-chied!" 

By order of committee. 

Signed 
Pres. Senior Class 
Pres. Junior Class 
Pres. Soph. Class 
Pres. Freshman Class 

The date of the first class cutting 
in honor of St. Patrick and the "dis
covery" that "St. Patrick Was An 
Engineer" was certainly March 1903. 
And it is also clear that the "discov
ery" was made by a group consist
ing of the '03 class, then seniors, or 
a group of the '04 class, then juniors, 
or by a mixed group of the two 
classes. 

The celebrations of 1903 and 1904 
were relatively minor affairs, but the 
ideas hatched in those years laid the 
foundation for the first well-organ
ized and well-performed ceremony 
in 1905. 

Over the years Engineer's Day has 
grown to Engineer's Week here at 
Missouri University. As the years 
pass more and more tradition is be
ing added such as the Edict ( a close 

(Continued on page 38) 
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Left to right : Lou Bernardi, Notre Dame, '54; Norman Lorenson, Mich ,./>t., ·'55; Ernest Schurmann, M.I .T., '53; Dick Swenson, Purdue, '50. 
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Mud pies and oil wells have one thing in 
common-mud. 

If Suzy tries to bake her pie, it either gets hard 
or crumbles. The same thing can happen to drill
ing muds which are used to lubricate bits and to 
carry away rock cuttings. 

The deeper you drill, the hotter it gets, the 
greater the pressure. Three to four miles down 
into the earth, temperatures often exceed 400° 
-twice that of boiling water. In such heat, 
drilling muds used to break down, solidify. 
Drilling stopped-wells had to be abandoned. 

Mobil scientists worked years on the problem 
-part of the company's $1.5 million-a-month 
research program. Now the answer-a mud that 
stays muddy at higher temperatures and greater 
pressures than ever before. 

This Mobil Recipe for Mud made it possible 

to complete the world's deepest well-four and 
a quarter miles, enabling America's oil men to 
tap heretofore inaccessible petroleum. 

Chemical research is only one of many pro
fessions represented on the world-wide roster of 
Mobil personnel. We also employ nuclear physi
cists, geologists, mathematicians, engineers of 
every type, marketing analysts, marketers . . . 
people prepared to handle more than 100 differ
ent positions. 

If you qualify, the Mobil companies offer you 
an opportunity to build a career through training 
that will utilize your talents to the fullest ... 
constantly challenge your ingenuity . . . reward 
you with a lifetime of richly satisfying work. 

For more information about your opportunity 
with the world's most experienced oil company, 
see your College Placement Officer. 

SOCONY MOBIL OIL CO., INC., New York 17, N. Y. 

Leader in lubrication for 91 years 
AFFILIATES: 

General Petroleum Corp., Los Angeles 54, Cal.• Magnolia Petroleum Co., 
Dallas 21, Tex. • Mobil Oil of Canada Ltd., Calgary, Alberta, Canada 

Mobil Overseas Oil Co., New York 17, N. Y. • Mobil Producing Co., Billings, Mont. 
Socony Mobil Oil Co. de Venezuela and other foreign producing companies 
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If it goes through pipe 
anywhere in the world -

CHANCES ARE IT'S 
CONTROLLED av 

Leadership in any field is never casually 
achieved. In the case of Fisher it rep
resents more than three quarters of a 
century of continuing research and 
cumulative know-how. 

Today, wherever gases, steam and 
liquids are to be controlled, engineers 
in the nation's outstanding plants in 
the oil, gas, power, chemistry, paper 
and other processing industries ••• 
think first of Fisher for the maximal 
solution. 

Manufacturers of: PRESSURE REGULATORS, DIAPHRAGM MOTOR VALVES and LIQUID LEVEL CONTROLLERS 

Engineers with special problems • •• find the answer In • •• 

FISHER GOVERNOR COMPANY 
Marshalltown, Iowa./ Woodstock, Ontario 

Since 1880 
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!+ f 30-channel, analog-digital converter connecting 300-amplifier analog computer 
t to 1103A digital computer 
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First unit of Denver manufacturing plant now nearing completion . Input-output unit of the R,,mo-Wooldridge RW-30 airborne 
cligit~ I computer · · 

Pictorial PROGRESS REPORT 

The photographs above illustrate some of the recent developments 

at Ramo-Wooldridge, both in facilities and in products. 

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

are available for scientists and engineers in the following 

fields of current activity: 

Communications and 
Navigation Systems 
Digital Computers and 
Control Systems 
Airborne Electronic and 
Control Systems 
Electronic Instrumentation 
and Test Equipment 
Guided Missile Research 
and Development 
Automation and 
Data Processing 
Basic Electronic and 
Aeronautical Research 

The Ramo-Wooldridge Corporation 
5730 ARBOR VITAE STREET • LOS ANGELES 45, CALIFORNIA 
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GEOMEl'BIC CONCEPTION 

01' INl'INll'Y 

INTRODUCTION: The concept of 
infinity is based on the assumption 
that parallel straight lines meet at a 
point at infinity. This point of inter
section is considered to be at an un
known but finite distance. Therefore, 
every distance whatever the magni
tude may be, shall be considered as 
finite. 

On the above assumption various 
properties of conics are discussed on 
the plane of REALITY in imagina
tion. Various propositions are con
sidered by drawing them on a work
ing-plane on a sphere bounding the 
space which, in fact, is at present 
considered to be finite, but un
bounded. 

A ping-pong ball will prove very 
helpful to understand the proof of 
various propositions. 

PROPOSITION I: A straight line 
is a part of the arc of a circle 
of infinte radius. 

Let A, B be any two points on a 
straight line. Draw any circle passing 
through A and B. Let "h" be the 
distance of the mid-points of the 
chord and the arc AB. 

With the increase in the radius of . 
the circle, it will be found that "h" 
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decreases. In the limiting case, 
when "h" tends to zero, the arc AB 
tends to coincide with the chord 
AB. When the radius of the circle 
becomes infinite, the arc then be
comes the chord AB. 

Hence, the proposition is proved. 
A straight line can be defined as 
a part of the arc of a circle of in
finite radius. 

COR.: Straight lines when pro
duced on either side will close at 
infinity. 
PROPOSITION II: "Working 

Space" is bounded. 
The revolution of a complete 

straight line will generate a sphere 
enclosing the space. Hence "work
ing space" is bounded. 

DEFINITIONS: 
1. "Working Sphere": Bounded 

'working space' will be called "work
ing sphere." Working-sphere will be 
different for different positions of 
the revolving straight line in this un
bounded but finite space. 

2. "Working Plane": Take any 
point on the working-sphere. Draw 
a circle of finite radius on the sur
face of the working-sphere with this 
point as· centre. The area enclosed 

R. N. DEW AN, M.Sc. 

New Delhi, India 

will be called the "Working Plane." 
The working plane will be consid

ered to represent an infinitely small 
area on the surface of the working
sphere, and is therefore considered to 
be just a plane on which various 
conics can be drawn for further con
sideration. 

3. "Centre of Working Plane": 
The centre of the circle which en
closed the working plane will be 
called the "centre of ~orking plane." 

4. "Point at Infinity": The point 
of intersection at the surface of the 
working-sphere and the other end of 
the Normal through the "Centre of 
the Working Plane" will be called 
the Point of Infinity. In other words, 
the projection of the centre of the 
working plane is the point at infinity. 

PROPOSITION III: The point at 
infinity is a unique point corre
sponding to each working plane. 

Draw all possible "complete 
straight lines" on the working plane 
enclosing the working-sphere. These 
lines intersect each other at the point 
at infinity. Hence, the point at in-

(Continued on page 22) 



INFINITY 
(Continued from page 21) 

finity is a unique point. 
COR.: The common point on all 

straight lines is the point at infinity 
corresponding to each working plane. 

PROPOSITION IV: Two straight 
lines intersect at two points. 

Take any two straight lines on the 
working plane. According to the def
inition each straight line is a part of 
a circle. Two circles intersect at two 
points. Hence, the lines will always 
intersect at two points. 

There are two cases for "two 
straight lines": ( i) When they are 
parallel and (ii) When they are non
parallel. These cases are considered 
separately. 

Case ( i) : Two Parallel Straight 
Lines. 

Extend both ends of the parallel 
straight lines. Each end will meet at 
the point at infinity. But by proposi
tion III the point at infinity is a 
unique point. Hence, two parallel 
straight lines touch each other at the 
point at infinity. In this particular 
case the two points of intersection 
are coincident. 

Case (ii): Two Non-Parallel 
Straight Lines. 

When two non-parallel straight 
lines are extended on either side, one 
of the two points of intersection will 
be the point at infinity which is a 
unique point. The other point of 
intersection may or may not lie on 
the working plane depending upon 
their inclination. 

COR.: Every straight line passes 
through the point at infinity. 

PROPOSITION V: Every conic is 
a closed curve. 

1. Straight Lines: 
It has already been shown in Prop. 

I that every straight line is a closed 
curve being a circle. Therefore, two 
intersection straight lines are also 
closed curves. 
2. Ellipse and Circle: 

No proof is needed to show that 
ellipse and circle are closed curves. 
3. Parabola: 

Parabola is a form of an Ellipse: 
The point at infinity lies on both the 
arms of the parabola, which shows 
that it will necessarily start to con-
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verge at some point on the respec
tive arms. Hence, it is a closed curve. 

The points from which the respec
tive arms of the parabola begin to 
converge can be considered as the 
ends of the minor axis. The major 
axis will be the join of the point at 
infinity and the vertex on the work
ing-plane. The intersection of the 
major and minor axes is called the 
centre of the parabola. 

All conic sections are symmetrical 
about their principal axis; there
fore, the parabola is also a form of 
ellipse extending from the working
plane and touching the point at in
finity. 
4. Hyperbola: 

Hyperbola is a form of an Ellipse: 
Draw only one limb of the hyperbola 
on the working-plane and let its arm 
increase. It will be seen that the 
arms will go on diverging and will 
again converge back, closing on the 
working plane forming the other 
limb of the hyperbola after taking 
the complete round of the working
sphere. 

The major axis is the join of the 
vertex taking round of the working
sphere through the point at infinity. 
Similarly the join of the points from 
where the convergence of the respec
tive arms begins is called the minor 
axis. The major and minor axis of 
the hyperbola will intersect at the 
point at infinity and will be consid
ered as the centre. 

DEFINITIONS: 
Line at Infinity: The minor axis 

of the hyperbola is the line at in
finity. 

Great Circle: The projection of a 
circle of a finite radius in the work
ing-plane with respect to its centre 
on the plane parallel to the working
plane and bisecting the working
sphere into two equal halves will be 
called Great-Circle. 

Straight Lines can be defined as 
Part of the Great Circle. 

Circular Points: The line at infin
ity will intersect the Great-Circle at 
two points known as Circular Points 
at infinity. 

COR.: The projection of all cir
cles with respect to their centre on 
the working plane will pass through 
two circular points at infinity. 

Virtual Centre: The projection of 
the centre of a conic which is the 
intersection of the major and minor 
axis will be known as the Virtual 
Centre of the conic. 

PROPOSITION VI: Asymptotes 
are tangential circles touching 
the conics at the end of its minor 
axis and passing through its vir
tual centre. 

The asymptotes of a hyperbola 
touch the hyperbola where the line 
at infinity meets the hyperbola and 
also passes through its virtual centre 
which lies on the working-plane. As 
the asymptotes do not pass through 
the point at infinity, therefore, by 
defintion, they are not straight lines. 
Hence, they are tangential circles, 
proving the proposition. 

PROPOSITION VII: All conics , 
have real asymptotes. 

1. Ellipse: The virtual centre of 
the ellipse is the point at infinity and 
the tangents at the ends of the minor 
axis will pass through its virtual 
centre and therefore are asymptotes 
by definition. In this particular case 
the asymptotes are straight lines. 

2. Parabola: Similarly the asymp
totes of the parabola are the tan
gential circles at the end of its minor 
axis and passing through its virtual 
centre. They do not pass through 
the working-plane. 

3. Hyperbola: The asymptotes on 
a hyperbola pass through its virtual 
centre which lies on the working
plane and touching the hyperbola 
where the line at infinity meets the 
hyperbola. 

4. Two Straight Lines (Degen
erated Conics) : The tangents to the 
straight lines are the straight lines 
themselves, which pass through the 
point at infinity, which is the vir
tual centre. Hence, the asymptotes 
to the degenerated conics are the 
lines themselves. 

WHAT IS INFINITY IN 
GEOMETRY? 

The topic for discussion before us 
is "What is infinity in Geometry?" 
In other words, it is the "Geomet
rical Concept of Infinity" on the 
basis of Pure Geometry, where two 

( Continued on page 24) 
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BEAT PUMP 

A heat pump is exactly what the 
name implies : A device capable of 
pumping heat, that is,· transferring 
heat from one substance to another. 
One of the most unusual aspects of 
a heat pump is that it can extract 
heat from a substance at subfreez
ing temperatures and deliver this 
heat to another substance at a much 
higher temperature level. The most 
familiar example of a heat pump is 
the common refrigerator. The heat 
taken from the foods at low temper
atures is rejected at the rear of the 
refrigerator at a much higher tem
perature by means of a heat pump. 

Heat pumps are now being used 
in home heating units. These heat 
pump units extract heat from a heat 
source such as the outside air, and 
deliver this heat at a high temper
ature to the interior of the house. 
By reversing the heat pump cycle, 
these units can be converted to cool
ing units for summer use . Using 
the unit in this manner, the heat 
source becomes a heat sink, that is, 
it receives the heat removed from 
the house by the heat pump. 

Over 100 years ago, Lord K elvin 
proposed the use of a compressor as 
a "warming engine" to supply heat 
to buildings in place of burning fuels. 
This was the formulation of the 
basic idea behind the present day 
heat pump units. The first actual 
installation was in Scotland in 1927. 

The first heat pump units were in
stalled in the United States in the 
early 1930's. However, in these early 
days of development, the heat pump 
units were not generally accepted be
cause summer cooling was not a com-
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mon practice, and the economy of a 
heat pump used only as a heater was 
not sufficient to warrant its use. With 
the rapidly increasing popularity of 
air conditioning in recent years, how
ever, heat pumps have become com
monplace, especially in the south 
where very little winter heating is 
required. 

The major problem in setting up 
a heat pump system is the source of 
heat. The four most common 
sources of heat for these systems are 
'(1) air, (2) water, (3 ) earth, and 
( 4) solar energy. Since a heat source 
assumes the role of a heat sink when 
the system acts as a cooling unit, the 
ability of each of these materials to 
absorb rejected heat must also be 
considered. 

Air is probably the least popular 
source of heat used. It is quite sat-

JIM TEEGARDEN, M.E. , '58 

isfactory when the temperature of 
the outside air is only slightly below 
freezing, but on very cold days when 
extra heat is needed to maintain a 
comfortable temperature in a home, 
less heat is available from the air. 
Consideration of air as a heat sink 
yields a similar conclusion. On ex
_tremely hot days when a large 
amount of heat needs to be removed 
from a home to maintain a com
fortable temperature, the outside air 
is a poor receiver because of its ele
vated temperature. 

If a large volume of water is avail

able, a heat pump system can prob

ably be economically designed using 

water as a heat source. Water has 

two distinct advantages over · air as 

( Continued on page 35) 
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INFINITY 
(Continued from page 22 ) 

parallel straight lines are said to meet 
in space. This discussion will not 
seek the help of its companion, the 
Analytical Geometry, and will be 
more or less along the same lines of 
reasoning that our ancient geometers 
used to follow in their discussions. 

We have been introduced to this 
branch of Mathematics by our two 
great Sardarjees. One of them pro
jects us to infinity and would make 
us believe that every conic can be 
changed into any other type by the 
magic of projection. Whereas the 
other makes us wander without a 
guide at infinity from one circular 
point to the other by the path of the 
line at infinity. We have no clear 
cut picture of infinity. In fact, by 
now we have developed our own 
conception of infinity. 

To us infinity is the farthest point 
in space beyond which exists nothing. 
This we have deduced from the defi
nition of infinity in Analysis where 
it is considered to be a number great
er than the greatest we can think of. 
If we are to assume this defintion 
of infinity we find ourselves in hot 
water and fail to appreciate the very 
basis of Pure Geometry and its magic 
of projection. This can be illustrated 
by citing a few examples : Intersec
tion of two straight lines is a point. 
Two parallel straight lines if extend
ed continuously in space will meet at 
a point at infinity, according to Pure 
Geometry. It is not clear what would 
happen to these lines when they 
have met. Whether they end, cross 
or merge into one line and continue 
in space is not known. 

Parallel straight lines should end 
at infinity. But in case they merge 
or cross, there must be some other 
point beyond infinity. This must be 
absurd like Zono's paradoxes. Inci
dentally, this shows that the spaces 
must be curved. 

Again take the case of parallel 
straight lines. Each of these lines 
would give us a point at infinity. We 
have no idea if these two points at 
infinity are one and the same or dif
ferent. If they are one and the 
same, the question is HOW? 
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Again consider different sets of 
parallel straight lines at different 
angles. Each set would give us two 
points at infinity. We again fail to 
understand and would come back to 
the same old question whether there 
1s one or more than one point at 
infinity! 

Now take the case of a parabola. 
Extend both the arms in space. They 
should go on extending as a rule. 
But on the contrary we find them 
closing at a point at infinity, where 
the line at infinity becomes a tan
gent to it. How it is so? Where does 
it start to converge? If it is a closed 
curve, what does it look like in space? 
Similarly, take the case of a hyper
bola. Why should it have two dif
ferent branches? Perhaps the other 
branch may be a part of the same 
curve. We again have no solid clear
cut picture about it as well. 

Now take the case of two circular 
points at infinity. What are they? 
Every circle is said to pass through 
these points. We cannot even imag
ine them. Where are these points in 
space? 

These are but few examples to il
lustrate the point that we have no 
idea what is infinity. Perhaps these 
confusions would be · clarified if we 
had a definite picture of infinity be
fore us. But what is infinity? The 
geometrical conception of infinity is 
very vague at present. 

Why Vought Projects 
Bring Out The Best 

In An Engineer 
At Vought, the engineer doesn't often 
forget past assignments. Like all big 
events, they leave vivid memories. 
And it's no wonder 

For here the engineer contributes to 
history-making projects - among 
them the record-breaking Crusader 
fighter; the Regulus II missile, chosen 
to arm our newest nuclear subs; and 
the new fast-developing 1,500-plus
mph fighter, details of which are still 
classified. 

The Vought engineer watches such 
weapons take shape. He supervises 
critical tests, and he introduces the 
weapons to the men with whom they 
will serve . 

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

electronics design and manufacture 

inertial navigation 

investigation of advanced propulsion 
methods 

Mach 5 configurations 

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

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

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

*** Or write directly to: 

C. A. Besio 
Supervisor, Engineering Personnel 

Dept. CM-1 
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The propulsion engineer who 
was allergic to switches 

During the Vought Crusader's N.A.A. record
breaking flight across the continent, fuel management 
was a vital factor. But it wasn't the constant worry it 
might have been. Fred Alvis had seen to that, beginning 
four years ago. 

When the Crusader project was formed, Fred was 
just a few years out of Alabama Poly. His was still a 
new face. Mighty new, Fred would have agreed when 
he was tapped to develop the functional design of the 
Crusader fuel system. 

Navy specs told Fred his system should be reliable 
and very lightweight. Pilots, too, gave him a special 
request. In the ready room near the flight line they 
described the constant in-flight attention required by 
complex fuel systems. "Can you fix it so we can forget 
fuel for a minute?" they asked the young designer. "Can 
you cut down on those switches?" 

Fred went all-out for simplicity, plunging into a 
three-month whirl of schematics. He was encouraged by 
close design group assistance in studies and layouts. 
Soon he was making procurement selections and writing 
functional reports. Then, with the fuel system mockup, 
Fred unveiled what he'd done. 

It was a showpiece of simplicity. Absent was the 
usual complex .co control system. Fred had bypassed 
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the problem entirely by canny choosing of fuel cell loca
tions and fuel line sizings. Absent, too, was an emergency 
system - together with the need for it! There was a 
unique air transfer system for moving fuel from the 
Crusader wing tank to the main sump, plus some freshly 
conceived lesser features. 

As mockup and flight tests proved, Fred's ideas 
more than met weight and reliability requirements. And, 
as pilots were shown, all simplification features led 
directly to the cockpit. There Fred had won his war 
against switches. 

Only one had survived. 

At Vought, the invitation to find a fresh 
approach is extended to every engineer. 
Here, in groups that coordinate for 
mutual progress, and in test facilities 
that can evaluate the most advanced pro
posals, ideas receive the attention they 
deserve. 

.#' o4F MIOLITA.!ti, "t-

~ th ~ 
~ ANNIVERSARY 1 
* l9J7 TO 195'1 * 
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This special periscope gives Pratt & Whitney Aircraft engineer a close-up view of combustion process actually taking place within the after
burner of an advanced jet engine on test. What the engineer observes is simultaneously recorded by a high-speed motion picture camer2 
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at Pratt & Whitney Aircraft 
in the field of Combustion 
Historically, the process of combus
tion has excited man's insatiable 
hunger for knowledge. Since his 
most primitive attempts to make 
use of this phenomenon, he has 
found tremendous fascination in its 

potentials. 
Perhaps at no time in history has 

that fascination been greater than 
it is today with respect to the use 
of combustion principles in the 
modern aircraft engine. 

At Pratt & Whitney Aircraft, 
theorems of many sciences are being 
applied to the design and develop
ment of high heat release rate de
vices. In spite of the apparent sim
plicity of a combustion system, the 

Mounting an afterburner in a special high-altitude test 
chamber in P&WA"s Willgoos Turbine Laboratory permits 
study of a variety of combustion problems which 
may be encountered during later development stages. 

Pratt & Whitney Aircraft operates a com
pletely self-contained engineering facility in 
East Hartford, Connecticut, and is now 
building and staffing a similar facility in 
Palm Beach County, Florida. It also oper
ates the Air Force's Connecticut Aircraft 

1 Nuclear Engine Laboratory at Middletown, 
Connecticut, for the United States Air Force 
and the Atomic Energy Commission. For 
further information about engineering ca
reers at Pratt & Whitney Aircraft, write to 
Mr. F. W. Powers, Engineering Department. 
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bringing together of fuel and air in 
proper proportions, the ignition of 
the mixture, and the rapid mixing 
of burned and unburned gases in
volves a most complex series of 
interrelated events - events ocur
ring simultaneously in time and 
space. 

Although the combustion engi
neer draws on many fields of science 
( including thermodynamics, aero
dynamics, fluid mechanics, heat 
transfer, applied mechanics, metal
lurgy and chemistry), the design of 
combustion systems has not yet 
been reduced to really scientific 
principles. Therefore, the highly 
successful performance of engines 

like the J-57, J-75 and others stands 

as a tribute to the vision, imagina

tion and pioneering efforts of those 

at Pratt & Whitney Aircraft en

gaged in combustion work. 
While combustion assignments, 

themselves, involve a diversity of 
engineering talent, the field is only 
one of a broadly diversified engi
neering program at Pratt & Whitney 
Aircraft. That program-with other 
far-reaching activities in the fields 
of instrumentation, materials prob
lems, mechanical design and aero
dynamics - spells out a gratifying 
future for many of today's engi
neering students. 

Microflash photo illustrates one continuing 
problem: design and development of fuel 
injection systems which properly atomize 
and distribute under all flight conditions. 

Pratt & Whitney Aircraft engineer manipulates probe in 
exit of two-dimensional research diffuser. Diffuser 
design for advanced power plants is one of many 
air flow problems that exist in ·combustion work. 

World's foremost designer and builder of aircraft engines 

PRATT & WHITNEY AIRCRAFT 
Division of United Aircraft Corporation 

EAST HARTFORD 8, CONNECTICUT 
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Welcome to the University of Mis
souri's College of Engineering. You 
have chosen an excellent profession, 
one which will be both challenging 
and rewarding. You will find that 
our school is one of the best. It has 
a sound curriculum, an excellent 
faculty, and a reputation for produc
ing talented engineers. Engineers 
who have traditionally possessed 
the qualities of leadership as well as 
technical know-how. 

In keeping with this tradition we 
have an obligation to our school and 
ourselves to become more than book
_type engineers. We must continually 
develop our personalities as well as 
our minds. You will stand to gain 
financially by broadening your tal
ents because the top jobs usually go 
to those engineers who have been ac
tive in campus organizations and 
have earned superior grades. 

All right, you say, so I need train
ing other than that in books, how do 
I get it? The answer to this ques
tion lies in extra-curricular activ
ities and in particular, engineering 
act1v1t1es. This is where Engineer's 
Club can help you. By joining and 
supporting Engine Club you will 
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WELCOME 

FRED ALEXANDER 

President of Engineer's Club 

have many opportunities to know 
and work with your fellow engineer
ing students from all departments. 
This helps you to make important 
contacts which will be very valuable 
to you in later life . 

Before going further, let's find out 
what Engineer's Club is. It is an or
ganization for all Engineering stu-. 
dents on the U:niversity of Missouri 
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 College of Engineering. 

To accomplish its mission, the En
.gineer's Club spoIIsors many activ
ities and programs designed with you 
in mind. These activities create op
portunities for you to gain valuable 
experience in the field of human re
lations. 

To be more specific, here are some 
of the activities sponsored by the 
Club. 

The "Missouri Shamrock," the 
magazine you are now reading is the 
official publication of the Engineer's 

Club. It is one of the finest publica
tions of its kind in the nation. In
cidentally, membership in the club 
entitles you to a free subscription. 

The famous Engineer's Week or 
St. Pat's celebration is another proj
ect of Engine Club. The entire cele
bration is planned and carried out 
by the members of the Engineer's 
Club with, of course, the splendid 
cooperation of the Dean and faculty. 
Events of this week in March include 
a parade, lab exhibits, a Bar-B-Q, 
dismissal of classes on Friday and 
Saturday of that week, the St. Pat's 
Ball, the Knighting Ceremony and 
many others. 

To help promote general interest 
among engineering students, our 
regular businesi; m<':etings (held on 
the first Tuesday of each month) are 
supplemented by a program which 
is hoped to be of interest to all en
gineers. These programs are usual
ly courtesy of some company in in
dustry. 

The successful execution of these 
activities requires the time and co-

(Continued on page 44) 
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Yes, we want engineers, 

... we don't want just any engineer. We want engineers with ideas, engineers 
with drive, engineers who can stick with a job and work with other people to 
get it done. Scientists, business and liberal arts graduates, too. 

Union Carbide has a marvelous potential. It's a top producer of many 
things, from petrochemicals to titanium, from molecular sieves to flashlight 
batteries. Its sales have soared from a half a billion in '47 to one and a third 
billion in '56. 

And we plan to keep on growing. That's where you come in. 
We need creative people. We spend a good portion of sales profit on research, 

but it takes creative people to make research effective. 
We need people with initiative. They are the key to opening up new markets 

and to get production rolling. We introduce new products at the rate of two a 
month, and the rate is accelerating. 

Representatives of Divisions of Union Carbide Corporation, listed below, will 
be interviewing on many campuses. Check your placement director, or write to 
the Division representative. For general information, write to V. 0. Davis, 
30 East 42nd Street, New York 17, New York. 

BAKELITE COMPANY Plastics, including 
polyethylene, epoxy, fluorothene, vinyl, phenolic, 
and polystyrene. J. C. Older, River Road, Bound 
Brook, N. J. 

SILICONES DIVISION Silicones for elec
trical insulation, release agents, water repellents, 
etc.; silicone rubber. P. I. Emch, 30 East 42nd 
Street, New York 17. N. Y. 

GENERAL OFFICES-NEW YORK 
Accounting, Electronic Data Processing, Operations 
Research, Industrial Engineering, Purchasing. E. R. 
Brown, 30 East 42nd Street, New York 17, N. Y. 

ELECTRO METALLURGICAL COMPANY 
Over 100 ferro-alloys and alloying metals; titanium, 
calcium carbide, acetylene. C. R. Keeney, 137-
47th St., Niagara Falls, N. Y. 

HAYNES STELLITE COMPANY Special 
alloys to resist heat, abrasion, and corrosion; cast 
and wrought. L. E. Denny, 725 South Lindsay Street, 
Kokomo, Ind. 

LINDE COMPANY Industrial gases, metal
working and treating equipment, synthetic gems, 
molecular sieve adsorbents. P. I. Emch, 30 East 
42nd Street, New York 17, N. Y. 

NATIONAL CARBON COMPANY Indus
trial carbon and graphite products. PRESTONE 
anti-freeze, EVEREADY flashlights and batteries. 
S. W. Orne, P. 0. Box 6087, Cleveland, Ohio. 
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UNION CARBIDE CHEMICALS COMPANY 
Synthetic organic chemicals, resins, and fibers 
from natural gas, petroleum, and coal. W. C. 
Heidenreich, 295 Madison Ave., New York 17, N. Y. 

UNION CARBIDE INTERNATIONAL COM
PA NY Markets UNION CARBIDE products and 
operates plants overseas. C. C. Scharf, 30 East 42nd 
Street, New York 17, N. Y. 

UNION CARBIDE NUCLEAR COMPANY 
Operates Atomic Energy Commission facilities at 
Oak Ridge, Tenn., and Paducah, Ky. W. V. Hamilton, 
P. 0. Box "P", Oak Ridge, Tenn. 

VISKING COMPANY A pioneer in packaging 
-producer of synthetic food casings and poly
ethylene film. Dr. A. L. Strand, 6733 West 65th 
Street, Chicago, Ill. 
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There's an engine~er's 

• Western Electric has major manufacturing plants located at Chicago and Decatur, Ill., Kearny, N. J., Baltimore, Md., Indianapolis, 

·Ind., Allentown, Pa ., Winston-Salem, N. C., Buffalo, N. Y., North Andover, Mass. Distribution Centers in 30 cities. Installation 

headquarters in 16 cities. General headquarters : 195 Broadway_9New York, N. Y. Also Teletype Corporation, Chicago 14, Illinois. 
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world at Western Electric 

j\s THE world's largest manufacturer of com
£1.. munications equipment our continued 
progress depends greatly on our engineers. 
They have a key role in the production of some 
50,000 types of apparatus and component parts 
that Western Electric makes in a given year. 

• To our engineers falls the monumental task 
of developing manufacturing operations and of 
planning the installation of telephone central 
office equipment across the nation. They devise 
the new machines, tools and methods needed 
to do our job. They also shoulder the major 
responsibilities in carrying out the defense con
tracts the government has asked us to take over 
- major projects like the Nike guided missile 
system and SAGE, the continental defense 
system. 

• In the course of their technical work, engi
neers participate in such broad managerial 
functions as production, merchandising, instal
lation, and many others. What's more, we have 
a record of promotions from within. It's not 
surprising, therefore, that fifty-five percent of 
the college graduates in our upper levels of 
management have engineering degrees. 

• Naturally we do everything possible to en
courage and speed the professional develop
ment of our engineers. Just recently, for 
example, we inaugurated a full-time off-the-job 
Graduate Engineering Training Program at 
special training centers, a program with few 
parallels in American industry. 

• The new engineer moves into the first phase 
of this program, Introduction to Western Elec
tric Engineering, four to six months after he 
joins us and devotes nine weeks of study to 
such technical subjects as communications sys
tems, military electronic systems, product de
sign principles. He takes part in the second 
phase, General Development, after the first 
year on the job. In this phase he devotes nine 
weeks to courses in human relations, semantics, 
engineering statistics, electronics, measure
ments and instrumentation, systems circuit anal
ysis. The third phase, Advanced Development 
( 4 weeks per year), is available to selected 
engineers and is geared to the individual to 
help develop his creative engineering abilities; 
goes deeply into such subjects as magnetics, 
computer applications, electronic switching, 
radar fundamentals, feedback control systems 
and technical paper writing. 
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• Besides this company-wide program, a 
number of our divisions offer individual engi
neering courses in their own specialties. We 
also sponsor a Tuition Refund Plan for out-of
hours study at nearby colleges. Open to all 
employees, this plan helps our engineers study 
for advanced degrees at Company expense. 

• Truly there's an engineer's world here at 
Wes tern Electric . .. one in which engineers in 
every field of specialization can expect to grow. 

OPPORTUNITIES FOR 

ENGINEERING GRADUATES 

( Supervisory and administrative 
opportunities exist in each field) 

Analysis for manufacturing operations:_ 
Machine and tool requirements-M.E., E.E.; 
Space requirements-M.E ., I.E.; Test facility 
requirements-E.E.; Personnel requirements-
1.E.; Electric power, light and heat require
ments-E.E.; Raw material requirements
Chem. E., Met. E., Phy. Sc.; Procedures and 
processes-M.E., I.E .; Time and Motion 
Studies-LE.; Investigation of manufacturing 
difficulties-M.E.; Quality control-M.E., E.E. 

Planning telephone central offices: 
Equipment requirements - E.E.; Power and 
cable requirements-E.E. 

Development and design: 
New machines and tools-M.E., E.E.; Material 
handling methods-M.E., I.E.; New equip
ment and processes-M.E., E.E.; Repair shop 
methods-M.E.; Testing facilities-E.E.; Test
ing methods-E.E .; Job evaluation studies-
1.E.; Wage incentive studies-LE.; Production 
control studies-LE.; Improved chemical proc
esses-Chem. E., Met. E., Phy. Sc.; New appli
cation for metals and alloys-Chem. E ., Met. E., 
Phy. Sc.; Raw material test procedures-Chem. 
E., Met. E., Phy. Sc.; Service to military on 
electronic devices-E.E. 

For further information write: Engineering 
Personnel, Room 1030, 195 Broadway, 
New York 7, N. Y. 

MANUFACTURING AND SUPPLY~ UNIT OF THE BELL SYSTEM 
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Society News 

ENGINEER'S CLUB 

The first regular meeting of the 
Engineer's Club was held on October 
1, 1957 in the Student Union. Presi
dent Fred Alexander presided over 
the meeting. He introduced Dean 
Croft who welcomed the new en
gmeers, and those returning to 
school. 

·The treasurer reported approxi
mately $238 was carried forward 
from last year, and that member
ships would raise the total consider
ably. 

After the business session, interest 
sheets were distributed to determine 
who wanted to work on committees 
this year. 

It was suggested that the club 
sponsor a slide rule contest. After a 
short discussion it was moved that 
a committee be set up to formulate 
plans to be presented at the next 
meeting. 

The meeting was then turned over 
to Vice President Paul Kretzschmar 
who presented the speaker, Mr. Nor
man B. Gorenberg of McDonnell 
Helicopter Engineering Division. He 
spoke on the XV-1 Convertiplane, 
and showed a film on the test flying 
at Lambert Field in St. Louis. 

After the meeting refreshments 
were served, and favors distributed 
through the courtesy of: Babcock 
and Wilcox Co., American Airlines, 
Charles Bruning Co., and Bendix 
Aviation Corp. These favors were 
accepted very enthusiastically. 
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Reported by 
David Snider 

DON PEPPER, AG.E., '58 

ASAE 
The Mo. Student Branch of the 

American Society of Agricultural 
Engineers held its first meeting of 
the year at 7: 15 p.m., September 24 
in building T-12. 

A progress report was made by 
Glenn Thompson on the fall inspec
tion trip that the club is initiating. 

President David Blinne appointed 
Jerry Carpenter, Paul Gamble, and 
Mr. Herring as the committee to 
plan and supervise ASAE's partici
pation in St. Pat's week. 

A committee was also named to 
take charge of the luncheon that 
ASAE served for the Rural Electri
fication Conference the second week 
in October. 

The fall programs will consist of 
panel discussions, speakets and/ or 
films from industry. 

Refreshments are served at every 
meeting and all interested persons 
are invited to attend on the second 
and fourth Tuesday of each month. 

Reported by 
Don Pepper 

AIChE 
The first meeting of the year was 

held October 8 in the Student 
Union. President John Sutterby in
troduced the branch officers. They 
are: Vice President, John Thomp
son; Secretary, Albert Epperly ; and 
Treasurer, James Ryan. 

Sutterby also introduced the fac
ulty to the new students. 

The program consisted of short de
scriptions of summer work in indus-

try by the members. The meeting 
concluded with refreshments. 

The next meeting will be Novem
ber 13 in the Student Union with 
a movie and refreshments. 

Reported by 
Albert Epperly 

AIEE-IRE 
The joint student branch of the 

American Institute of Electrical En
gineers and Institute of Radio En
gineers held its monthly meeting on 
September 25, 1957. 

The program consisted of a talk, 
accompanied with slides, by Cass 
Welch and Harold Hubbard, seniors 
m Electrical Engineering. They 
were employed in Scotland during 
the summer and toured Europe af
ter terminating their employment. 

Everyone interested is invited to 
attend the subsequent branch meet
ings. 

Reported by 
Yeldon Holaday 
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WORLD'S LARGEST ELECTRONIC BRAIN 

RCA BIZMAC reduces weeks of paper 
work to seconds-cuts costs by millions I 

In almost the twinkling of an eye, electronics 
handles calculations that would take any person 
days of work. 

The newest - and largest - electronic "brain" 
( more accurately, electronic data processing sys
tem) is Bizmac, developed by RCA. 

Bizmac is quickly becoming one of the most 
powerful allies of business and industry. It "reads," 
sorts, catalogs, analyzes, calculates, forecasts-re
duces months of paper work to seconds-cuts costs 
by millions! 

For insurance companies, Bizmac can keep its 
finger on millions of facts daily. It can help depart-

ment stores keep split-second inventory control. 
And for the U. S. Army, it keeps track of literally 
billions of ordnance parts all over the world. 

The leadership in electronic research that made 
Bizmac possible is inherent in all RCA products 
and services-to help make life fuller, easier, safer 
through "Electronics for Living." TMK<•>® 

WHERE TO, MR. ENGINEER? RCA offers careers in re
search, development, design, and manufacturing for engi
neers with Bachelor or advanced degrees in E. E., M. E. or 
Physics. For full information, write to: Mr. Robert Haklisch, 
Manager, College Relations, Radio Corporation of America, 
Camden 2, N. J. 

RADIO CORPORATION OF AMERICA 
ELECTRONICS FOR LIVING 
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How to make the most 
of your engineering career 
ONE OF A SERIES 

go where 
engineers can study 

+or advancement lfy~u're interested in really 

J • gettmg to the top, you should 

have an opportunity-while on the job-to 

take advanced engineering or science courses. 

This means you'll reach your career goal 

faster with a company like Boeing, which 

not only permits, but actively encourages, 

graduate study. At Boeing, you can arrange 

your full-pay work schedule to fit your 

graduate study schedule. Boeing pays all 

tuition costs, plus an additional sum 

based on earned credit hours of study. 

You'll feel at home at Boeing, for here you'll 

find graduates of virtually every school, 

including yours. You'll work with them on 

advanced projects in the expanding, limitless 

field of supersonic flight, jet-powered civil ar:-d 

military aviation, gas turbine engines, and :1 

supersonic guided missile weapon system. 

At Boeing, starting salaries are high. Rapid 

company growth assures opportunities for 

advancement and long-range career stability. 

You'll live in wide-awake, youthful 

communities, and enjoy the security of 

liberal retirement plans. Boeing pays moving 

costs, helps you get settled, and backs you 

up with an array of research and test 

laboratories unequalled in the industry. 

NOW is the time to start planning ahead. 

Consult your Placement Office, or write: 

JOHN C. SANDERS, 
Staff Engineer, Personnel Administrator, 
Boeing Airplane Co., Seattle 24, Washington 

R. J. B. HOFFMAN, 
Chief of Engineering Personnel, 
Boeing Airplane Co., Wichita I, Kansas 

BOEING 
Aviation leadership since 1916 

Seattle. Washington Wichita, Kansas Melbourne, Florida 
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HEAT PUMP 

(Continued from page 23) 

a heat source or sink. First, the 
temperature of water does not fluc
tuate rapidly with changes in the 
temperature. Thus, the temperature 
of a reasonably large body of water 
remains essentially unchanged even 
in the presence of a severe atmos
pheric temperature change, if this 
temperature change is not prolonged. 
The second advantage of water over 
air as a heat source is that for a 
given temperature, water will give 
up, or absorb, approximately four 
times as much heat as will an equal 
volume of air. 

The main difficulty in using water 
as a heat source is the need for a 
large volume of water to run the heat 
pump unit effectively. For most city 
homes, the only practical source from 
which to obtain this water is the city 
water lines. Most persons, however, 
are hesitant to depend entirely on 
this source because of the seasonal 
water shortages experienced nearly 
everywhere. 

Earth, the third heat source, is 
usually available in sufficient volume 
to furnish heat for a heat pump sys
tem, and the temperature of the 

·earth, like that of water, is little ef
fected by daily fluctuations in . the 
atmospheric temperature. The prop
erty of dry earth to give up or receive 
heat, however, 1s very poor. Unless 

the earth which is being used as a 
heat source is constantly moist, the 
heat pump system will be very ineffi
cient. For this reason, heat pump 
systems using earth as a heat source 
are rarely found in localities where 
the ground is not somewhat swampy. 

Probably the most popular heat 
source for a heat pump system is 
solar energy. By using solar energy 
as a heat source, heat may be ob
tained at an elevated temperature 
even on cold days. Solar heat is used 
only as <1. secondary heat source in 
a heat pump system. First of all, if 
a great deal of cloudy weather is 
encountered, solar energy alone will 
not furnish sufficent heat. Second
ly, one of the previously mentioned 
sources must be placed in the sys
tem to facilitate summer cooling. 

A collector is used to absorb the 
solar energy before it is passed 
through the heat pump. There are 
two basic types of collectors, ( 1 ) a 
reflector, and (2) an absorber. In 
both types, a gas, such as sulphur 
dioxide, is circulated through flat 
glass plates to absorb heat. In the 
reflector type of collector, these flat 
plates are placed in front of a white 
panel so that the sunlight incident 
on the plates passes through the gas, 
reflects, and again passes through 
the gas, thus allowing the gas to ab
sorb much more heat than if the 
light had passed through the gas only 
once. 

The absorber type of collector is 
usually an integral part of the build
ing to be heated. Instead of the 
white of the reflector, the absorber 
panel is black, reflecting none of the 
light that passes through the plates. 
This supplies less heat to the absorb
ing gas, and hence less heat to the 
heat pump. However, since this ab
sorber is an integral part of the 
building, a great deal of the heat 
absorbed by this black panel is passed 
by conduction directly into the build
mg. 

Since practically the only undesir
able feature of solar energy as a heat 
source is that no heat can be ob
tained from solar energy on cloudy 
days, various heat storage materials 
have been used to absorb excess heat 
from the collector on bright days and 
return it to the heat pump system 
as it is needed. The best heat stor
age materials are those classified as 
"Heat of Fusion Type Storage Ma
terials." For example; Glaubers salt 
melts at 88° F., and absorbs a large 
amount of heat per unit volume in 
the melting process which can be re
gained upon refreezing the salt. 

The heat pump is a highly con
troversial type of heating unit. Some 
heat pump systems have been high
ly satisfactory. For instance, in Crisp 
County, Georgia a heat pump sys
tem was installed when the county 
built a new courthouse which proved 

(Continued on page 38) 

Water provides heat for this installation. Air is the heat source for this system. 
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ASPHALT ENGINEERING BULLETIN =3 
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PENETRATION indicates consistency VISCOSITY indicates fluidity 

---------------lPenetrati~n 

0-------~o,,,i-r~~ 
Start After 5 Seconds 

Start End 

Consistency is determined by measuring the penetration made In 5 sec
onds by a standard needle loaded with 100 grams. The test is normally 
run at 77°F and penetration is measured in units of 0.1 mm. 

Fluidity is determined at specified temperature·s with a Saybolt-Furol 
Viscosimeter. Results are expressed as Saybolt-Furol Viscosity ••• the 
time In seconds for 60 cc of the product to flow Into measuring flask 
through a precisely dimensioned orifice. The slower the flow, the higher 

FIG. 1 
the viscosity. FIG. 2 

FLASH POINT indicates safe heating temperature DISTILLATION indicates volatile content .•. residue 
Thermometer 680°F 

Thermometer ~ 
E-- Flash Point °F 

Small Flame 

77°F 

~ A Start 

~~'VI 
A End 

Start A 
• ll680°F 

500°F 
Distillate 437 ° F 

374°F 

Volatile constituents evolve when the temperature of an Asphaltic product 
rises sufficiently. The temperature at which they "flash" or temporarily 
ignite when a small flame is passed through them, during heating of the 
product, is its flash point. This temperature is usually well below the 
fire point or the temperature which will support burning. 

Volatile Content is determined by gradually heating to 680°F, a measured 
volume of material In a distillation flask connected to a condenser. 
Relative amounts of volatile materials evaporating at different tempera
tures and of residual Asphalt are thus determined. Further tests are 
usually run on Asphalt residue to determine its characteristics. 

FIG. 3 FIG.4 

Tests on Asphaltic Materials 
The suitability of an Asphaltic material for 
highway or other use depends upon charac
teristics which can be determined by a series 
of tests. Four of the principal tests are: 

PEN ET RATION TEST (Fig. I) 

indicates the consistency or hardness of 
Asphalt cements ( which are semi-solids) 
used in hot-mix Asphalt pavements. The 
softer the product, the greater its number of 
penetration units. On the basis of consistency 
. . . denoted by penetration ranges . . • 
Asphalt cements are classified into grades. 
Those paving grades now recommended by 
The Asphalt Institute are: 

PENETRATION GRADES 
60-70 85-100 120-150 200-300 

( a 40-50 penetration grade is recommended 
for special and industrial uses.) 

VISCOSITY TEST (Fig. 2) 

indicates the fluidity of liquid Asphalts. Vis
cosity measures the consistency of these 
products just as the penetration test measures 
the consistency of semi-solid products. Those 
liquids flowing too slowly for accurate meas
urements by the viscosimeter at 77°F are 
tested at higher temperatures-usually at 
122°F, 140°F, or 180°F. 

FLASH POINT(Fig.3) 
indicates the temperature at which vapor 
ignition may occur when heating and manip
ulating Asphaltic materials. 

DISTILLATION TEST (Fig.4) 

indicates the amount of Asphaltic residue to 
expect in liquid Asphalts after lighter 
constituents volatilize under manipulation 
and use. It indicates, too, the relative rapidity 
at which these lighter constituents "cure" out 
of the Asphalt. 

Be sure to cut out and 
file this data sheet, 
as well as future sheets 
and those previously 
inserted in this publica
tion. Make them your 
professional reference 
material. 

THE ASPHALT INSTITUTE, Asphalt Institute Building, College Park, Maryland 
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I 
... where you can design, build, 

research or sell products like these 

••• and grow with 3 growth industries 

You can grow faster in a company that supplies the 
basic needs of growth! Power, construction and 
manufacturing must grow to supply the needs of our 
population which is increasing at the rate of 50,000 
per week. Allis-Chalmers is a major supplier of 
equipment in these basic industries. 

But there's another factor of equal importance: 
Allis-Chalmers Graduate Training Course offers un
usual opportunities for the young engineer to: 
• Find the type of work he likes best 
• Develop engineering skill 
• Choose from a wide range of career possibilities 

Allis-Chalmers graduate training course has been 
a model for industry since 1904. You have access 

Opportunities 
in these fields 

Thermodynamics 
Acoustics 
System Analysis 

(Electrical and 
Mechanical) 

Stress Analysis 

Hydraulics 
Electronics 

Process Engineering 
Mechanical Design 

Structural Design 

Metallurgy 

Nucleonics 
High Voltage Phenomenon 
Analog and Digital Computers 
Fluid Dynamics 

Basic Research 

to many fields of engineering: electric power, hy
draulics, atomic energy, ore processing. 

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

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

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

ALLIS-CHALMERS 
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CHALLENGING 
ASSIGNMENTS 

at FTL 
for America's Finest 
Graduate Engineers 

Radio Communication Systems 
Traveling Wave Tubes 

Electronic Countermeasures 
Air Navigation Systems 

Antennas• Missile Guidance 
Transistors and other Semiconductor Devices 

Computers• Telephone and 
Wire Transmission Systems 

These interesting assignments at 
Federal Telecommunication Laborato
ries offer unlimited opportunities to 
outstanding ability .•. under FTL's 
"small-company" project system and 
continuing program of expansion. 

FTL is a top spot to launch and con
tinue your career •.. congenial, inspir
ing, with finest facilities, dynamic lead
ership ..• only minutes from New York 
City's wealth of advantages. 

Get the full FTL-IT&T story before 
you make the "big decision." 

Opportunities for relaxed living and career
building also at FTL's West Coast Labora• 
tories: San Fernando, Cal., 15151 Bledsoe 
St.-openings in Digital Computers, Inertial 
Navigation Systems and Infra Red Systems, 
Palo Alto, Cal., 937 Commercial St.-open• 
ings in Carrier Systems, 

East Coast Laboratory and Microwave Tower 
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ST. PAT'S DAY 
-1903 STYLE 

(Contin~ed from page 16) 

resemblance of the original procla
mation issued ), and the Bullarney 
Stone which is a large rectangular 
block of stone that mysteriously dis
appears each year at the end of En
gineer's Week and, then in a similar 
manner, returns the following year 
for the celebration. Other examples 
of tradition are the Engineer's But
tons. These are designed each year 
and a historical collection of buttons 
can be viewed in the Engineering 
Building at the present. The green 
tophats are quite new in tradition as 
compared to the annual appearances 
of St. Pat himself ( well, not ac
tually ). S't. Pat's celebration has not 
only grown in size but has spread to 
other engineering schools in all parts 
of the United States. With the com
ing of March and the week of the 
17th, we will see the present-day 
product of "what happened on 
March 17, 1903." 

HEAT PUMP 
( Continued from page 35 ) 

to be so effective that a few years 
later when a hospital was erected, it 
too was heated and cooled by a heat 
pump system. 

Many other heat pump systems 
have not been so economical. In 
London, England a heat pump sys
tem was installed to heat and cool 
the Royal Festival Hall but had to 
be replaced by a more conventional 
type of heating system because of the 
cost of operating the heat pump 
system. 

The advantages of a heat pump 
system are the clean, safe heat it 
affords, and the small size unit which 
provides both heating and cooling. 
The main disadvantage of a heat 
pump system, the high operating 
cost for heating may make the heat 
pump system uneconomical in cold
er regions. The efficiency of a heat 
pump system can be improved, even 
in very cold regions, however, by 
using a high temperature heat source 
such as solar energy. 

BIBLIOGRAPHY 

Jordan, R. C. "The Heat Pump." Heating 
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Heat Pump Systems." Heating Piping 
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A young man and date pulled 
over to the side uf the road. 

SHE: You're not going to pull 
that 'out of gas' routine, are you?" 

HE: Naw, I use the 'hereafter' 
routine. 

SHE: The 'hereafter' routine? 
HE: If you're not here after what 

I'm here after, then you'll be here 
after I'm gone. 

"" 

SIX MUNCE UGO I CUTNT 

EVN 5P£L- /NJUNE£R 

Al\/ Now I At?~ O,,Y[ ••• 
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THE POLYETHYLENE PLANT in Orange, Texas is one of 
two major new plants built by Spencer Chemical Company 

within the past four years. A third major new project is the 
urea plant now under construction in Henderson, Kentucky. 

Thi~ Plant Wasn't Here 3 Yea_rs Ago ■ ■ ■ 

Read why it pays you to start your engineering career with a fast-growing firm. And 

see how Spencer Chemical Company's growing record stays ahead of the industry's: 

In 10 years, Spencer Chemical Company 
has expanded ten-fold in total assets. 
Four years ago we opened a new 
ammonia plant in Vicksburg, Mis
sissippi. Our polyethylene plant 
opened two years ago and is now 
being doubled in capacity. This 
year we're building a new urea 
plant in Henderson, Kentucky. 

Career opportunity is greatest where 

company rate of growth is greatest. 
A company that is constantly ex
panding and constantly launching 
new projects has a constant demand 

for men with proven ability to fill 
new and more responsible posts. 
Even the same position grows in 
importance, responsibility, and re
wards as a company progresses. 

Find out the full story of why it will 

pay you to start your career in 
engineering or chemistry with a fast
growing company like Spencer. See 
the Spencer representative when he 
calls at your campus this year. 

1
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Spencer's growth in assets-as shown 

by chart above-is greater than that 
of the industry as a whole. 

SPENCER CHEMICAL COMPANY 
General Offices: Dwight Bldg., Kansas City 5, Mo. • Manufacturers of "Poly-Eth" Polyethylene • Nylon 
Ammon ia (Commercial and Refrigeration Gradel • Aqua Ammonia • 83% Ammonium Nitrate Solution 
Synthetic Methanol • Formaldehyde • Hexamine • "Mr. N" Ammonium Nitrate Fertilizer • SPENSDL 
(Spencer Nitrogen Solutions) • FREZALL (Spencer Dry Ice) • Liquid CO2 • Cylinder Ammonia • Nitric Acid 

Watch for this name c~, at interview time 

America's Growing Name in Chemicals 
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This is a symbol of progress in our era 
Melted, refined and pressed into literally hundreds 
of shapes and forms, glass today is one of mankind's 
most versatile materials. It is truly an outstanding 
symbol of progress in our era. 

Industry after industry has discovered that glass 
in addition to looking through, is mighty important 
looking into. 

And the Pittsburgh Plate Glass Company, a leader 
in the glass field, offers college graduates career 
opportunities equally worth looking into. 

From the research laboratories of this pioneer 
glass producer come new glass products for use in 
the automobile, electronic, aircraft and building 
industries, and in scores of other applications. Pitts-

burgh Plate needs college trained engineers and 
scientists .•. men capable of assuming responsi
bility, men capable of thinking both scientifically 
and creatively. In short, men who can meet the 
challenge of this modern, vibrant Era of Glass. 

If you are interested in a career where youn 
talents and initiative are recognized and will be 
utilized to the fullest, then look into your career 
possibilities with Pittsburgh Plate. You'll like, too, 
its well-rounded job benefit program. 

Contact your Placement Officer now or write to 
the Manager College Relations, Pittsburgh Plate 
Glass Company, One Gateway Center, Pittsburgh 
22, Pennsylvania, 

[I PAINTS • GLASS • CHEMICALS • BRUSHES • PLASTICS • FIBER GLASS 

PITTSBURGH PLATE GLASS COMPANY 

345 PLANTS, MERCHANDISING BRANCHES, AND SALES OFFICES LOCATED IN 250 CITIES 
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Arne Steivang and Charles Baumann of Federal Bakery Co., Winona, Minnesota, receive engineering service and 
product data from Stan Nelson (left), of Standard Oil, to help keep maintenance costs low on Federal's truck fleet. 

How to write a success story 

STANLEY NELSON, automotive engineer, is typ
ical of many young men we like to tell about 
in the Standard Oil organization. He keeps 
proving to be the right man in the right job- as 
he advances with us. 

Stan likes engineering, of course. He grad
uated from the University of Minnesota with a 
B.S. degree in Mechanical Engineering in 1950. 

He likes people. He especially likes to get 
into business problems with them where he and 
his company can help. Truck maintenance, 
lubrication, and fuel consumption are big items 
to fleet operators, large and small, who have 
found that help from Stan pays off-for them. 

And he likes selling. He functions frequently 
as a key man for the sales department. His 

intelligent analysis of a problem in his field 
may either improve our service to a valued 
customer or help us to secure a new one. 

He likes to keep moving, too, and he's done 
that. He held several sales positions in 
Minnesota and attended Standard's intensive 
Sales Engineering School in Chicago before 
being promoted to his present position in which 
he works out of the Mason City, Iowa, divi
sion office. 

As men like Stanley Nelson earn their way 
upward in our organization we have frequent 
openings for ambitious college men to follow 
them. You might find a career in engineering, 
research or sales with this stable and progres
sive company rewarding, too. 

Standard Oil Company ~ (STANDARD) 

~IIIP 910 South Michigan Avenue, Chicago 80, Illinois 
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Service Engineer Robert Smith checks 
one of the 24 giant fans which will en
able the new Lincoln Tunnel third tube 
to have a complete change of air every 
one-and-a-half minutes. Built by the 
Sturtevant Division of Westinghouse 
Electric Corporation, the fans are in
stalled in ventilation shafts on each side 
of the Hudson River. They will move 
air through ducts which occupy 40 per 
cent of the total space in the tunnel. 

New York City's third tube of the 
Lincoln Tunnel, dedicated on M ay 
24, boasts a ventilation system pow
erful enough to completely change 
the air every minue and a half. A 
strategic combination of 11 blower 
and 13 exhaust fans that range in 
capacity from 126,000 cubic feet of 
air per minute to 320,000 cubic feet 
will maintain a constant flow of fresh 
air, injecting it into the tube at road
bed level and exhausting it through 
openings above. 

Installed by the Westinghouse 
Electric Corporation, these fans are 
all of the centrifugal type, and are 
nonoverloading fans with backward
ly inclined blades. 

The 24 fans which ventilate th(!. 
new tube together with the 56 fans 
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LEROY KROENKE, M.E., '58 

in the old tubes, are controlled from 
one central station. Spotted along 
the tube are devices to detect carbon 
monoxide concentrations. The posi
tion and density of these concentra
tions is transmitted to the operator 
a t the control station, where it is pos
sible for him to adjust the various 
fans according to the need in indi
vidual areas. 

Forty per cent of the space in the 
third tube is occupied by ducts that 
carry fresh air into the tunnel and 
discharge used air from the roof of 
the ventilation buildings. 

Since the new tube will carry only 
eastbound traffic, ventilation is very 
difficult at the New York end due 
to an upgrade. Thirteen of the 24 
fans are located in the ventilation 
building at the New York side and 
11 are housed in a similar building 
on the opposite side. 

Some of the fans are kept for 
emergency reserve and not operated 
under normal conditions. Fans are 
automatically operated at correct 
speeds for ventilation to insure that 
carbon monoxide content is kept well 
within safety limits. 

M easuring more than a mile and 
half in length , the new tube has a 
roadbed width of 21 feet and an ex
ternal diameter of 31 feet. The dis
tance between the ventilation shafts 
at either end of the river is 5,486 
feet. 

This new passage for motor ve
hicles is expected to increase by at 
least 50 per cent the capacity of the 
Lincoln Tunnel which carried a total 
of 21 ,600,000 vehicles last year. 

The first engineering secretarial stu
dents in the nation were graduated 
from the Business Training College in 
Pittsburg. They are, left to right, 
Patricia Shafley, James W. Sneddon, 
and Kay Jack. At far right is Dr. Dor
othy C. Finkelhor, founder of the 
college. 

What would be more appropriate 
for the busy engineer than an en
gineering secretary? Although sec
retaries are often employed by en
gineers, few, if any, are formally 
trained to deal with the problems 
and language of the engineer. This 
type of secretary is now a reality. 

The first engineering secretarial 
students in the nation were gradu
ated in June of this year from the 
Business Training College in Pitts
burg. Although the graduation class, 
shown above, consists of only three, 
the class of 1958 will consist of 22 
members. 

The En gi n ee ring Secretarial 
Course features extensive training in 
engineering terminology, complete 

(Con tinued on page 46 ) 
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IF college has sharpened 
your urge to know more ••• 

Your formula for advancement in 
present day technological industry is 
growth in knowledge and ability. 

Applying this principle at Garrett, 
engineers are achieving outstanding 
reputations for excellence in the 
following aircraft, missile and indus
trial fields: air conditioning and 
pressurization; heat transfer; cryo-

THE 
~ 

GARRETT ... 

Stick-force reversal, a problem of reverse elevator response occurring 
at sonic speeds, was solved by this sensitive AiResearch air data system 
incorporating transducer, computer and actuator. Engineers taking part 
in its development included mathematicians and specialists in analog 
computation, preliminary design, fractional hp motors and gears. 

genie and nuclear systems; pneu
matic valves; controls and air 
motors; system electronics; com
puters and flight instruments; gas 
turbine engines and turbine motors; 
prime engine development and 
industrial turbochargers. 

Upon employment, you may 
choose either a direct assignment or 
enter a 9 month orientation program 
which permits you to survey Garrett 

CORPORATION 

engineering activities to aid you in 
selecting your field of interest. With 
company financial assistance you can 
continue your education at neighbor
ing universities. 

Typical project work is done in 
small groups where opportunities 
for learning, added responsibility 
and advancement are enhanced. To 
receive full information write to 
Mr. G. D. Bradley 

9B5 f S. SEPULVEDA BLVD • • LOS ANGELES 45. CALIFORNIA 

DIVISIONS: AIRESEARCH MANUFACTURING. LOS ANGELES• AIRESEARCH MANUFACTURING, PHOENIX• AIRSUPPLY 

AIRESEARCH INDUSTRIAL • REX • AERO ENGINEERING • AIR CRUISERS • AIRESEARCH AVIATION SERVICE 
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WELCOME 
(Continued from page 28 ) 

operation of a lot of people, hence 
many jobs are available and there 
is much work to be done in the com
ing year. 

Your work in the Club will not go 
unheralded, however. St. Pat hours 
are awarded for every hour spent 
working on any Club activity. Seniors 
who have been members at least 
three years and who have accumu
lated at least forty St. Pat hours are 
eligible to become a Knight of St. 
Patrick. These degrees are conferred 
by St. Pat himself during Engineer's 
Week. 

T_herefore, you can see that En
gineer's Club can offer you many 
things whether you are an upper
classman or a freshman. Naturally, 
to take advantage of these numerous 
benefits, you must first become an 
active member. The more you put 
into an organization, the more you 
stand to gain in return. With your 
cooperation we will have one of the 
best years yet. Plan now to attend 
our next meeting. We'll be glad to 
have you-bring along a friend too, 
he'll be glad you did. See you there! 

Fred Alexander 

NEWSTUFF 

Thirty-five tons of little bb's are 
being installed as the shielding in a 
new "hot cell" at the Westinghouse 
Materials Engineering Department's 
radiation and nucleonics laboratory. 
The cell has one-half-inch thick steel 
walls spaced 15 inches apart. It is be-
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tween these walls that the bb's are 
placed. The 35 tons of bb's are equal 
to 10 inches of solid steel in their 
ability to "contain" atomic radiation. 

Since the shot can be drained 
through special openings near the 
base of the walls, the hot cell is 
portable. 

This new hot cell will be used for 
examining the effects of a nuclear 
"environment" on reactor materi;ls, 
for studying the usefulness of atomic 
radiations in industrial processes, for 
finding ways to utilize the radioac
tive by-products from nuclear power 
plants and for related atomic and 
nuclear research. 

Engineer: "What well developed 
arms you have!" 

Cute Coed: "Yes, I play tennis." 

Engineer: "You ride horseback, 
too, don't you." 

Mizzou Engineers 

.DowN THE:. HATCH 

\~ 
, <!ii' 

See DICK BARNETT'S 

Arrow Shirts 
Hole Proof Sox 
Hyde Park Suits 

For Men's Wear 
Stetson Hats 
Swank Jewelry 
Wembley Ties 

See Mizzou 's Fighting Tigers On 
KOMU-TV Wed. At 10:30 P.M. 

DICK BARN£TT'ScL~:;·1~G 
THE MISSOURI SHAMROCK 



WAGNER LOCKHEED BRAKE PROD
UCTS . H ydraulic Brake Fluid, Brake 
Pans, and Brake Lining for auto
mobiles, trucks, busses. 

AIR BRAKE SYSTEMS AND COM
PONENTS. To provide safe, sure 
stops for heavy-duty uucks, uailers 
and busses. 

TACHOGRAPHS. Recording speed
ometers that provide vital infor
mation needed for safer, more 
economical vehicle operation. 

If you are interested in a career where you can 
grow - visualize your many opportunmes at 
Wagner Electric Corporation, St. Louis' largest 
manufacturer of products for the great-growth 
electrical and automotive industries. 

Wagner offers many advantages to the engineer
ing graduate: 

• Further training in the area of your special interest. 
• Attractive working conditions and salary. 

• Advancement from within. 

Wagner is engineering-minded: established in • Excellent group insurance and retirement plan. 
1891 by two engineers ... our present top manage- • Graduate degree programs. 

ment is chiefly composed of men who began their • Athletic and recreational programs. 

careers at Wagner as graduate engineers. • Many other benefits and activities. 

To see how you can share in Wagner's success - sign up with your college 
placement officer, or write to the Wagner Industrial Relations Division today. 

BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 

Wruln.er El.eclric Corporation 
6400 Plymouth Ave., St. Loau 14, Mo., U.S.A. 

E'LECTRIC MOTORS •TRANSFORMERS• INDUSTRIAL BRAKES• AUTOMOTIVE BRAKE SYSTEMS-AIR AND HYDRAULIC 
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(Cont in ued f ram page 42) 

mastery of the secretarial skills, in
structions in physical science, chem
ical experiments, slide rule, drafting, 
blue print reading and visual aids. 
All this is accompanied with guest 
lecturers and field trips during the 
two year program. Between the 
junior and senior years the students 
are placed in full or part time en
gineering and professional posi tions. 
T his program of training enables 
graduates to serve as administrative 
assistants to busy engineers. 

Reader: "So you make up these 
jokes yourself." 

Editor: "Yep, out of my head ." 

Reader : "You must be." 

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

These are but a few of the projects - not in the plan
ning stage, but in the actual design and manufacturing 
phases - upon which B&W engineers are now engaged. 
The continuing, integrated growth of the company offers 
engineers an assured future of leadership. 

How is the company doing right now? Let's look at one 
line from the Annual Stockholders' Report. 

1954 

CONSOLIDATED STATEMENT OF INCOME 
(Statistics Section) 

(in thousands of dollars) 

1955 1956-UNFILLED ORDERS 

$129,464 $213,456 $427,288 
(backlog) 
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________ _J 

n. 
HIGGINS 

SUPER BLACK 
for artwork with 
brush and pen 

r 
HIGGINS 

ACETATE BLACK 
for plastic film and 

water-repellent 
drafting surfaces 

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

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

N-220' 

BABCOeK 
•WII.C'OX 
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Tear out this page for YOUR BEARING NOTEBOOK . .. 

How to licli. 
• • a m1x1ng 

problem 

IN designing the b earing 
mounting for the drum axle 

of this heavy-duty mixer, the 
engineers had to consider the 
punishing radial and thrust 
loads as the drum rotates at an 
angle. And heavy shock loads 
from the impact of driving on 
rough roads h ad to be co n
sidered, too. To handle these 
loads simultaneously, keep 
the drum shaft aligned, the 
engineers specified Timken® 
tapered roller bearings. Result 
-free rolling, longer life, less 
maintenance. 

• 

t 

Tapered design lets Timken® bearings take both radial 
and thrust loads 

The taper enables Timken bearings to take radial and thrust 
loads in any combination. And full line contact between 
their rollers and races gives Timken bearings extra capacity 
for the toughest loads. 

Want to learn more about bearings General Information Manual on Timken 
bearings? And for job information write
for "Career Opportunities at the Timken 
Company". The Timken Roller Bear
ing Company, Canton 6, Ohio. 

or job opportunities? 

You'll probably face some bearing prob
lems after graduation. Why not learn 
about them now with our free 270-page 

TIMKEN TAPERED 
ROLLER BEARINGS 

TRADE-MARK REG. U.S. PAT. OFF. 

. I ,I ✓ 
NOT JUST A BALL Q NOT JUST A ROLLER a::) THE TIMKEN TAPERED ROLLER a:=:> BEARING TAKES RADIAL @) AND THRUST -@)- LOAIS OR ANY COMBINATION -()-

t ~, 
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Now you can ..... why only 
leads & pencils give you perfectly 

~ ! 
,&iiA*"f; .·. C 

GRAPHIJE LIKE THIS + CLAY LIKE THIS MAKES THIS LEAD STRUCTURE 

MAKES THIS LEAD STRUCTURE 

YOU ALWAYS GET PROVEN QUALITY FROM TURQUOISE DRAWING LEADS AND PENCILS 

PROVEN GRADING-17 different formulae make sure you get exactly the line you expect
from every pencil, every time. 

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

to blow away, -Turquoise wears down more slowly. 

PROVEN NEEDLE-POINT STRENGTH-as electron photomicrograph shows, Turquoise lead struc
ture is finer-and therefore stronger. It holds a needle point under 
drawing pressures for long lines of unchanging width. 

EAGLE PENCIL COMPANY • NEW YORK • LONDON • TORONTO• MEXICO • SYDNEY • BOGOTA 

THE MISSOURI SHAMROCK 



Eagle Turquoise 
sharp drawings 

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

... AND MARKS LIKE THIS 

... AND MARKS LIKE THIS 

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

Photographs courtesy of 
Ladd Research Industries, Inc. 

Relatively large, irregular particles 
" 

of graphite make a rough-edged 
line. Drawings will be inferior. 

Tiny, mqre uniform particles deposit as 
a clean-edged, solid line. Drawing§ 
will be perfectly sharp, clearly defined. 

' WRITE FOR FREE SAMPLE DEMONSTRATION KIT 
(including Turquoise wood pencil, Turquoise lead, and 
Turq\Jofse "skefeton" lead) naming this magazine. Eagle 

.Pencil Company, 703 East 13th Street. New York, N. Y. 

RQUOIS 
• TURQUOISE DRAWING LEADS: 

PINCIJ.5 'aHD LEADS 

are the largest-selling 
Jn the United States! 

Fit any standard lead holder. Grades SB through 9H. 

• TURQUOISE LEAD HOLDERS: Hold any grade of Turquoue lead. 
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Shamrock Sez 

Well, here's the first issue of the 
1957-58 year at old State U ., mark
ing the one hundred second year of 
the College of Engineering and vol
ume twenty-four of the Shamrock. 
You may note that page five lists al
most a completely new crew, since 
Cover & Crenshaw moved out last 
June and took most of the staff with 
them. 

Don York, now Ye Ed, a senior 
M.E. from Hannibal is holding the 
reins this year and stocking up on 
a good supply of midnight oil as well 
as the two, three and four o'clock 
variety, which will undoubtedly be 
used liberally for the next nine 
months. 

The man with his hands on the 
purse strings is father Jim Teegarden, 
who also has his work cut out for 
him in keeping track of the ten 
thousand dollars which will pass 
through the Business Manager's 
hands this year. 

Most other staff positions are 
filled, but anyone who could invest 
some time on either the editorial or 
business staff would not be turned 
away. All Shamrock positions pay 
St. Pat ' Hours, some pay green stuff 
and we all have a ball being on the 
inside putting the magazine togeth
er. The kick you get out of being 
on the staff of a publication like 
the Shamrock is hard to explain. It 
has something to do with being re
sponsible for preserving the tradi
tions and ideals of the "greats" gone 
before, the Engineer's Club and St. 
Pat's Week, a nationally observed 
celebration at engineering colleges 
which was conceived at M.U. in 
1903. Part of the thrill is in know
ing the news before it's published 
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and in having a part in keeping the 
public informed. 

The speakers during New Student 
Week may have said something about 
the benefits of student activities, like 
growing in leadership ability, meet
ing new people, et cetera, but what
ever your reason, I'm sure you'd en
joy spending some time on the Sham
rock, Engineer's Club or St. Pat's 
Board. 

So much for the sales talk, do as 
you like about extra-curricular ac
tivities, but I've had such a ball the 
last few years, I wanted you to know, 
you're missing the best part of col
lege if you just came here to study 
and/ or drink beer. 

Unofficial enrollment figures show 
engineering students numbering near 
sixteen hundred, as against fourteen 
hundred last year and twelve hun
dred the fall of fifty-five. The in
coming freshman classes are not 
much larger than in fifty-three, while 
the total enrollment has nearly dou
bled. The increase is accounted for 
by the gradual graduating of the 
small classes which entered before 
fifty-three and after the big G.I. 
Bill years of forty-seven, eight and 
nine. 

I say, are you there? Old Sam 
seems to recall a student branch of 
the Society of Women Engineers ( or 
some such ) being started last fall, 
but hasn't heard of it, since. Most 
of the charter members are around 
here some place. Let's see some ac
tion, so we'll know you're with us, 
girls. 

Old soldiers never die, the song 
says, but the eternal Mr. Miller, 
known affectionately as "Smiley" by 
all the undergrads since the days of 

JIM COVER, E.E. '58 

prohibition, is turning some of his 
duties over to the new assistant to 
the Dean, Dr. Jack W. Morgan. 
Duties of the assistant to the Dean 
include registration, publication of 
Engineering bulletins and represent
ing the college at high school career 
days. 

Dr. Morgan is also the Engineer
ing Placement Director, and as such, 
with the help of Mrs. Stalcup will be 
helping graduating seniors and their 
employers get together. Mr. Morgan 
received his Doctorate in Industrial 
Education here a few years ago, is 
married and has a son, 10. He comes 
here, after spending six years doing 
missionary work in Kansas, educat
ing the natives at Kansas State 
Teachers College, at Pittsburg, 
Kansas. 

Hooray for our side. The first En
gineer's Club meeting drew a stand
ing room only crowd, nearly over
flowing the large ballroom of the Stu
dent Union. It was the largest at
tendance 01' Sam can recall ever 
seeing at a meeting. It promises to 
be a big year for the engineers and 
Engine Club. 

Just a parting word to the fresh
men, wear that new slipstick with 
pride. Ir marks you as having se
lected one of the finest professions in 
the world, and as being one of the 
sharpest students on the University 
campus if you can prove yourself 
worthy by working hard and stay
ing in the College of Engineering. 
One out of every three freshmen 
E .E.'s who entered in 1953 were not 
semors in the spring of 195 7. 

See you next month, Slipstick 
Sam, B.S. '99. 

THE MISSOURI SHAMROCK 
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To student 
engineers ..• 

don't be cramped 
by limited 

opportunities ... 
DOUGLAS GIVES 

YOU PLENTY OF 

"ELBOW ROOM" TO USE 

YOUR FULL TALENTS! 

Become a part of a crack engineering team 
building for tomorrow ... yet enjoying the 

rewards of accomplishment today. Let your creative 
energies express themselves at Douglas. Whatever 
your engineering field, you will assure yourself 

a rewarding future by taking advantage 
of the many opportunities Douglas offers. 

For important career opportunities 
in your field, write: 

C. C. LaVENE 

DOUGLAS AIRCRAFT COMPANY, BOX 6102-L 

SANTA MONICA, CALIFORNIA 
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Quotable quote: 
stopping by stalled 
way, "What's the 
need a new flint?" 

~ >- . . ~· 
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Truck driver 
MG on high
matter buddy, 

~ -,IR;l ~ 
~ \ e-.~=-~ 

"" 
A demure miss was engaged by a 

manufacturer to distribute little 
boxes of a new kind of candy to 
passers-by. After work one day she 
ran into an old friend who asked, 
"Is it true that you're going to be 
married soon?" "Next month," was 
the answer. "That's wonderful," said 
the friend, "what are you doing in 
the meantime?" "Giving away free 
samples." 
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Engineer on telephone: "Doctor, 
come quick! My little boy just swal
lowed my slide rule ." 

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

Engineer: "Using log tables." 

After watching a drunk try to un
lock the door to his house without 
success, a policeman went over and 
asked if he might handle the key for 
him. 

"No thanksh," the inebriated chap 
answered. "I gotta pretty good hold 
on thish key. You try and grab the 
housh." 

"Now son," said the father, " tell 
me why I punished you." 

"That's it," replied the small boy, 
"First you pound h--- out of me and 
then you ask me why you did it." 

LEROY KROENKE, M.E., '58 

Econ lesson for today: Girls with
out principle draw considerable in
terest. 

"I gotta job." 
"What doin' ?" 
"Pilot." 
"On the lakes?" 
"In the stockyards." 
"How so?" 
"Pilot here, an' pilot there." 

Little girls count on their fingers, 
big girls count on their legs. 

"" 

C,,ls~c.V 
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Sturdy 
sea legs 

for 

Radar eyes 
One of America's offshore radar warning towers-Texas Tower III - built 
by Walsh Holyoke Division, Continental Copper and Steel Industries, Inc. 

-with every seam proved sound on X-ray film 

CAREERS WITH KODAK 

With photography and photographic 
processes becoming increasingly im por
tant in the business and industry of 
tomorrow, there are new and challeng
ing opportunities at Kodak in research, 
engineering, electronics, design and pro
duction. If you are looking for such an 
interesting opportunity, write for infor
mation about careers with Kodak. Ad
dress: Business and Technical Personnel 
Department, Eastman Kodak Company, 
Rochester 4, N. Y. 

In record time, Continental Copper 
and Steel Industries, Inc. built and launched 
"Texas Tower 111" and every 
weld was checked by radiography. 

Here is a steel island 110 miles 
at sea-2700 tons of 2-deck plat
form setting on staunch and stal
wart caisson legs 2 72 feet long. It 
is destined to stand against the 
hammering of giant seas and howl
ing hurricane gales. 

No place here for the tiniest 
flaw in a single weld! So the magic 
of radiography was called on to 
make sure. Two and a half miles 
of x-ray film hold positive proof 
that every seam has showed itself 
flaw-free and secure. 

Everyday radiography is work
ing like this for welders, large 
and small-for foundries inter
ested in making sound castings 
-for any manufacturer who must 
know internal conditions of a 
product without destroying it. It 
is one example of the many ways 
photographic processes work 
for business and industry-
how it helps make better 
products and improve 
manufacturing 
procedures. 

EASTMAN KODAK COMPANY 
Rochester 4, N. Y. 



The United States is now doubling its use 

of electrical energy every eight years. 

In order to maintain its position as the 

leading manufacturer in this fast-growing 

electrical industry, General Electric is 

vitally interested in the development of 

young engineers. Here, Mr. Lewis answers 

some questions concerning your personal 

development. 

Q. Mr. Lewis, do you think, on entering 
industry, it's best to specialize immedi
ately, or get broad experience first? 

A. Let me give you somewhat of a 
double-barreled answer. We at Gen
eral Electric think it's best to get 
broad experience in a specialized 
field. By that, I mean our training 
programs allow you to select the 
special kind of work which meets 
your interests- manufacturing, en
gineering, or technical marketing
and then rotate assignments to give 
you broad experience within that 
area. 

Q. Are training assignments of a pre
determined length and type or does the 
individual have some influence in deter
mining them? 

A. Training programs, by virtue of 
being programs, have outlined as
signments but still provide real op
portunities for self-development. We 
try our best to tailor assignments to 
the individual's desires and demon
strated abilities. 

Q. Do you mean, then, that I could just 
stay on a job if I like it? 

A. That's right. Our programs are 
both to train you and help you find 
your place. If you find it somewhere 
along the way, to your satisfaction 
and ours, fine. 

One of a series 

Interview with General Electric's 

Frank T. Lewis 

Mgr., Manufacturing Personnel Development 

The Next Four Years: 
Your Most Important 

Q. What types of study courses are in
cluded in the training programs and 
when are the courses taken? 

A. Each of our programs has 
graduate-level courses conducted by 
experienced G-E engineers. These 
courses supplement your college 
training and tie it in with required 
industrial techniques. Some are 
taken on Company time, some on 
your own. 

Q. What kind of help do you offer em
ployees in getting graduate schooling? 

A. G.E.'s two principal programs 
of graduate study aid are the Honors 
Program and the Tuition Refund 
Program. If accepted on the Honors 
Program you can obtain a mas
ter's degree, tuition free, in 18 months 
while earning up to 75 % of full-time 
salary. The Tuition Refund Program 
offers you up to 100% refund of 
tuition and related fees when you 
complete graduate courses approved 
by your department manager. These 
courses are taken outside normal 
working hours and must be related 
to your field of work. 

Q. What are the benefits of joining a 
company first, then going into military 
service if necessary. 

A. We work it this way. If you are 
hired and are only with the Company 
a week before reporting to military 
service, you are considered to be 
performing continuous service while 
you are away and you will have your 
job when you return. In determining 
your starting salary again, due con
sideration is given experience you've 

gained and changes in salary struct
ure made in your absence. In addi
tion, you accrue pension and paid
vacation rights. 

Q. Do you advise getting a professional 
engineer's license?What's it worth to me? 

A. There are only a few cases where 
a license is required at G.E., but 
we certainly encourage all engineers 
to strive for one. At present, nearly 
a quarter of our engineers are li
censed and the percentage is con
stantly increasing. What's it worth? 
A license gives you professional 
status and the recognition and pres
tige that go with it. You may find, 
in years to come, that a license will 
be required in more and more in
stances. Now, while your studies are 
fresh in your mind, is the best time 
to undertake the requirements. 

Your next four years are most impor
tant. During that period you'll undoubt
edly make your important career de
cisions, select and complete training 
programs to supplement your academic 
training, and pursue graduate schooling, 
if you choose. These are the years for 
personal development - for shaping 
yourself to the needs of the future. If 
you have questions still unanswered, 
write to me at Section 959-6, General 
Electric Co., Schenectady 5, N. Y. 

LOOK FOR other interviews dis
cussing: • Salary • Advancement 
in Large Companies • Qualities We 
Look for in Young Engineers. 

GENERAL. ELECTRIC 





Molten iron runs white hot from a huge 
ladle into an open hearth furnace for co n
version into steel. The qua lity of this steel 
is the responsibility of this engineer. He 
also assists in coordinating open hearth 
operations and incoming raw materials 
and plans improvements in methods. This 
is a typi cal examp le of one of the many 
opportunities for engineering graduates 
at United States Steel. 

In choosing your career ... consider United States Steel 
... the leader in the one industry that's truly basic! 

IT has been said: "United States Steel is 
the industrial family that serves the nation 

and the world ." For in our homes and fac
tories ... in communications .. . in transpor
tation- steel is basic. 

This means that in the complex and rami
fied organization which constitutes United 
States Steel, unlimited opportunities are pre
sented to the college graduate- whether his 
preference is engineering, a dministra tive 
work , or any of a score or more of other 
activities in this highly diversified industry. 

In the final analysis, United Sta tes Steel is 
men .. . men of high ca liber, exceptional 
ability, broad vision and complete dedication. 
Traditionally, United Sta tes Steel looks to 
its young men of today to become its leaders 
of tomorrow. 

For complete information on the oppor
tunities a va ilable at United States Steel for 
young men of ambition a nd foresight, send 
for a copy of our free book-Paths of Oppor
tunity. Doing so may very well be the begin
ning of a successful and rewarding career for 
you at United Sta tes Steel. 

,--------------------------------, 
I United States Steel Corporation, Personnel Division I 
I 525 Wil liam Penn Place, Pittsburgh 30, Pa. I I Please send me a free copy of your book, "Paths of Opportunity." I 
I Name . ....... . . . . .. . . . . . .... . .. . . .......... . ...... .. .... . .. .. ... .......... . .. ... . . .. I 
I I 
I · · · · · · · ·· · ···· · ··· · · ·· ·· ·· · ··· · · · · · · · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · I I (College) (Course) (Date of graduation) I 
I Address . ..... .. ... . . ......... ... . ... . ...................... . ....... . . . . .. . .. . I 
I I 
I City ... . . . . . . . ... . . ... . ... .. . . . . .. . . . . . . .... . . .. ... . .... State . . . . . . . . . . . . . . . . . . . . . . I 
L ________________________________ J 

u I ED STATES STEEL 



Phillips offers 

Careers in the 

Nation's Foremost 

Growth Industry 

Petroleum, in addition to being the world's 

most important source of energy, is also a 

vital raw material for thousands of petro

chemicals. Keeping pace with the increasing 

demand for oil and natural gas, the petroleum 

industry is a leader among the nation's growth 

industries. And Phillips Petroleum Company 

is the fastest growing of the ten largest oil 

companies. 
Phillips rapid and continuing expansion 

offers excellent opportunities for technical 

graduates to choose careers in such varied 

fields as research, exploration, production, 

manufacturing, transportation and marketing. 

And in addition to petroleum fuels and lubri

cants for automotive, aircraft and industrial 

NOVEMBER, 1957 

use, we produce and market a wide variety of 

petrochemicals, and operate Government

owned rocket fuels and atomic energy instal. 

lations. 
Thus, no matter what your interests are, 

you will find a challenging opportunity in 

some phase of our operations. Write to our 

Technical Manpower Division today for your 

copy of our new brochure, "Career With A 

Future." And be sure to arrange for an inter

view with the Phillips representative when he 

visits your campus. 

D. R. McKeithan, Director 
Technical Manpower Division 

PHILLIPS PETROLEUM COMPANY 
Bartlesville, Oklahoma 

1 



... on the prevention of total war 

"Modern civilization is now faced with a task of fatal 

urgency. Unless man can find ways of limiting war, 

modern civilization itself may perish. The difficulties of 

limiting warfare today contrast with the capacity of 

major powers to wage total war with ever fewer restric

tions and ever fewer survivors. Today, it is no longer a 

common belief in the dignity and destiny of man, but 

only prudence and fear, that can prevent total war. 

And yet, in the light of reason, the efforts to avert total 

war hold more promise of success than the hope for 

freedom from all war. It still is easier, as it has always 

been, for man to restrict war than to establish peace 

on earth." 

-H. Speier, Head of the Social Science Division 

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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QUICK QUIZ FOR ENGINEERS 

ARE YOU THE "IMPOSSIBLE" TYPE? 

NOVEMBER, 1957 

YES □ NO □ 
If your answer is yes, you're a Detroit Edison engineering type. The kind who'll 
tackle an impossible problem-and lick it. You're not afraid to have a new idea. 
You're the kind of young engineer who works hard at finding faster, more 
efficient, more economical ways. 

In short, you're the inquisitive, exploration-minded sort of engineer Detroit 
Edison is looking for. At Edison, your assignments will be liberally sprinkled with 
exciting challenges to your training and ability. And creative engineering is called 
for even on ordinary jobs. 

You'll enjoy a big helping of prestige when you're associated with Detroit 
Edison, too. It's one of the Midwest's best-known, best-liked, most progressive 
public utility companies, noted for its pioneering accomplishments and leader
ship in America's business enterprise system. For some outside evidence of 
Edison's reputation, take a look at the March 25, 1957 issue of Electrical World. 
It contains eight pages, by some of America's leading electrical equipment 
manufacturers, devoted to recent engineering accomplishments in Detroit. They 
emphasize the important contributions Detroit Edison engineers make and will 
continue to make to equipment and systems engineering and design. 

Think we're stretching our story a bit? Here's your chance to find out. Drop us 
a note and we'll send you a copy of "Detroit Edison Engineering"-it tells about 
the challenges and opportunities waiting for you. Write to the Employment 
Department, Detroit Edison, Detroit 26, Michigan. Or check with our repre
sentative when he visits your campus. 

DETROIT EDISON 
3 
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TIGER Laundry 
& Dry Cleaning Co. 

GI 3-4155 

1101 Broadway-Columbia 

• Hart Schaffner & Marx 

• Botany 

• Manhattan 

For Advertised Brands 

"OF COURSf:" 

Purchase Your 
Feature Lock 

Engagement Rings 
At 

CAMPUS JEWELRY 
Use Your Credit 

Free Gift Wrapping and 
Wrapping for Mail 

on All Gifts 
706 Conley across from Jesse Hall 

BARN HART'S 
Laundry & 

Dry Cleaning Co. 

GI 3-3197 

110½ N. 8th - Columbia 

at 

It's Free! 
the Care for Clothes 

that Money 

can't Buy! 

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

DORN-CLONEY 

. ,,, - \\\ 

The- CASTELL habit 
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How does a 
chemist happen? 

"New ideas," Henry Thoreau wrote, "come 
into the world ... with a flash and an ex
plosion and perhaps somebody's castle 
roof perforated." Many a budding young 
chemist has introduced his parents to 
chemistry in similar fashion. But the real 
making of a chemist takes place in quiet, 
unspectacular little ways. 

There is the challenge of a teacher who 
asks two new questions for every one he 
answers. 

There is the mental sweat and labor of 
working out a quantitative analysis-and 
the glowing pride of being right, to the 
fourth decimal place. 

There is the romance of chemistry writ
ten wordlessly in the twinkle of an aging 
professor's eye. 

There is memorizing and mixing . . • 
calculating and titrating and cramming. 
Hour upon unending hour of them. 

But the hours, the days, the years of 
work and study silently dissolve in that 
magic moment when a new idea strikes ... 
in that moment when all that has been 
done is forgotten, when all that seems im
portant is to learn if this new thing that has 
never been done, can be done. 

In that fleeting moment, the student be
comes a scientist and begins for the first 
time to use chemistry to help people gain 
a little more comfort, a little extra con
venience, a little better health. 

It is many such moments that make a 
career in the chemical industry exciting, 
challenging, and very, very satisfying. 
Write for a copy of our booklet which 
shows how you can achieve this type of 
satisfaction at Koppers. Koppers Com
pany, Inc., Pittsburgh 19, Pennsylvania. 
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NEW Dickey PVC Coupling 
outperforms other joints 

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

This new coupling, the first to he whole
heartedly endorsed by Dickey, is completely 
resistant to root penetration and to the action 
of oil, gasoline, acids and other chemicals 
commonly found in sewers. The polyvinyl 
chloride from which it is made remains flexible 
for years ... holds tight even when the pipe 
moves slightly during normal backfilling, tamp
ing and settling. 
• Available on 4", 6" and 8" pipe. 
Larger diameters to come. 

Send today for free 
fact-filled Bulletin 718 

Providing improved sanitation 
for better living 

ICKEV 
sanitary salt-glazed clay pipe 

W. S . DICKEY CL,AY MFO. CO. 

Birmingham, Ala ., Chattanooga, Tenn., Kansas City, Mo., 

Meridian, Miss., San Antonio, Tex., Texarkana, Tex.-Ark. 

MAIL THIS COUPON TO 

NEAREST DICKEY OFFICE 

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

Company ______ _ 

Addre•~-------
City ___ ~one_State_ 

7108 
If it's made of clay it's good .. if it's made by Dickey it's better 1--------------------1 

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

Compliment Her With A CORSAGE 

Flowers Wired Anywhere 

25 ON THE STROLLWAY 
PH. GI 2-3151 

THE BROWN DERBY 

Liquors 
Champagne 

Wines 

Imported and 
Domestic Beers 

FIFTY-FOUR VARIETIES 

OF SCOTCH 

Glass Service 

BEVERAGES OF QUALITY 

116 South 9th Phone GI 3-5409 

Columbia, Missouri 

ON THE COVER 
This month's cover shows 

the Network Analyzer in use 
at the University of Mis
souri. The analyzer, dedicat
ed in October 1956 is avail
able for class use approx
imately one third of each 
school term. This system 
contains a total of eighteen 
generators. 

Photo by Sam Hargadine 
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Where do you fit in P 
Degree 

or 
Major 

ENGINEERING 

Chemical 

Civil 

Electrical 

Industrial 

Mechanical 

Agricultural and 
Other Fields 

PHYSICAL SCIENCES 

Mathematics 

Physics 

LEGEND 

T 
TW 
TW 
TW 
T 

T 

w 
T 

w TWBS 
w TWS 
w TWBS 
w TW 

T 

w TW 

w 

ws WBS 
w 

s WBS 
w 

B 

w WB 

BS 
T 

BS 

BS 

BS 

.. !j .. -! 
~ :; 
Ocj 

c.; ' 

T 
T 

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

W WESTERN ELECTRIC COMPANY 

8 BELL TELEPHONE LABORATORIES 

S SANDIA CORPORATION 

NOTE: Advanced as well a s baccolaure• 
ate training is particula r ly valuable in 
research and deve lopm ent work in the 
Bell Telephone Laboratories, Sandia 
Corporat ion and Weste rn Electirc. Ad
vanced training is often useful but is 
less important in other areas of work. 

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

Bell System offers wide range of iob opportunities 
There's a w ide ra nge of jobs in the Bell System for men 
with colleg e tra ining in many fields, and with different 
personal interests. 

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

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

Here are four reasons why: 

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

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

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

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

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

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

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

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

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

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

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

8 

Interviews December 10, 11 and 12 for Students 

Register Now at School of Engineering Placement Office 
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Dr. M.A. Biondi (Massachusetts Institute of Technology, B. S. '44, Ph. D. '49) measuring ultra-micro
wave transm ission through superconductors. This experiment is a joint effort of a group of 
Westinghouse scientists aimed at obtaining a better understanding of the nature of superconductivity, 

Westinghouse Scientists Probe Secrets of Superconductivity, using ... 

The Coldest Cold 
Temperatures within a fraction of a 
degree of absolute zero are produced 
routinely by Westinghouse scien
tists in their search for more knowl
edge of the important phenomena 
of superconductivity. These phenom
ena rank with the nature of nuclear 
forces as one of the most funda
mental problems facing the theo
retical physicist. When supercon
ductivity is completely understood, 
its principles could well revolu
tionize the electrical and electronic 
industries. 

this superconducting state, they are 
perfectly diamagnetic, i.e. will com
pletely exclude magnetic flux when 
placed in a magnetic field. 

While this fundamental research 
is being conducted by theoretical 
physicists in search of knowledge 
and understanding of first principles, 
from even the terse description above 
of superconductivity, the imagina
tion begins to run wild with engi
neering applications. An electronic 
computer using superconductivity 
memory elements will switch 10,000 
times faster than conventional com
puter elements, will store 10 times 
as much information per unit space 
as ordinary computers. If the con
ditions can be fulfilled to make a 
substance superconductive in tem
perature regions other than that 

around absolute zero, design of every 
electrical or electronic product will 
be radically changed. Imagine con
sidering the commonest electrical de
sign problem without having to take 
into account electrical resistance! 

While these exciting considera
tions whet the imagination, they are 
not the primary object of the low
temperature research going on at 
Westinghouse. This and many other 
research projects are being conducted 
to discover new phenomena and new 
knowledge of the universe. It is done 
on the belief that all research is an 
investment in tomorrow. 

To the young, creative engineer 
this means exciting opportunities for 
graduate engineers in these exciting 
fields: 
ATOMIC POWER RADAR 
AUTOMATION SEMICONDUCTORS 
JET-AGE METALS ELECTRONICS 
LARGE POWER CHEMISTRY 

EQUIPMENT 
• • . and dozens of others 

Highly simplified diagram of the apparatus used 
to study the absorption of millimeter wavelength 
microwaves in superconducting tin waveguide. 
Studies of this type have shown the existence of 
a gap in the energy leve ls of superconductors. 
These studies have thus provided key information 
in solving the puzzle of superconductivity. 

For more information on Westing
house research in the field of super
conductors and low-tempera£ure 
studies, or information on job oppor
tunities, write Mr. J. H. Savage, 
Westinghouse Electric Corp., P.O. 
Box 2278, Pittsburgh 30, Pa 

The basic principles of supercon
ductivity have eluded an explana
tion since 1911 when the :first ex
ample of the complete disappear
ance of electrical resistance in metal 
was discovered. Today scientists at 
the Westinghouse Research Labo
ratories in Pittsburgh, are making 
significant contributions to the field 
by their low-temperature research. 

Superconductivity occurs in cer
tain metals, alloys and compounds 
which, below characteristic transi
tion temperatures, completely lose 
their electrical resistance. While in 

"\¾stinghouse 
FIRST WITH THE FUTURE 
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Gcllloriaf 

It is a well known fact around every university campus that an engi
neer is not the "Joe College" nor "Playboy" type of fellow that is often 
created in present-day novels and Hollywood. Engineers, as a group, are 
a more serious type of men with a great interest in their studies and work. 
They are so involved in trying to maintain their scholastic standing that 
they have little time for extra-curricular activities. The entering freshman 
engineer, coming directly from high school, has probably had as much 
social life as the entering freshman arts and science students. He is greatly 
interested in engineering but is also interested in the social side of life as 
well. He tries for a while to conduct his activities as he did in high school 
but gradually his courses become more difficult and he has less time to 
spend on social activities. As this process continues the student may find 
that he cares less for social participation. When this point is reached, the 
student is in real danger of becoming "one-sided." Naturally, society and 
the prospective employer, in particular, prefer the normal person who 
knows and can do things outside of the engineering field. 

From this it can be seen that some sort of social activity is not only 
desirable but very necessary if engineers are to retain the well-rounded 
personality sought by employers and appreciated by everyone. Here at the 
University of Missouri as at all the leading universities in the country there 
are organizations aimed toward the goal of personality development. Better 
still there are organizations in the College of Engineering itself with this 
same purpose. The Engineer's Club, now 74 years old, is for all student 
engineers regardless of department. Its two-fold objective is: to promote 
fellowship among engineering students, and to provide an excellent op
portunity for engineers to have a part in the social side of school life. May
be, you desire to be more specialized in your selection of an affiliation. 
This is also possible. On the Society Page of this magazine there appears 
a monthly report of the activities of the departmental organizations. All 
these groups are for you the student engineers and are promoted and gov
erned by you the student engineers. Why not join the list of the WELL 
ROUNDED now? In later years you'll be glad you did! 

FRONTISPIECE 
The heart of the nation's first 

full-scale atomic-electric generating 
station slowly is lowered into position 
with its precious fuel consisting of 
14 tons of natural uranium and 165 
pounds of highly enriched uranium. 
The multimillion dollar nuclear core 
weighs 58 tons. Engineers and tech
nicians of Duquesne Light Company 
and Westinghouse Electric Corpora
tion are seen here supervising the 
installation of the huge core. 

D.A.Y. 
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Highlights of 

YOUR FUTURE 

"Here are some of the facts about Honeywell 

that have most interested the young engineering 

graduates we talk to." 

• 

HONEYWELL IS A GROWTH COMPANY! 

A growth company is one in which men 
move ahead because of opportunity and 

- challenge ... in which problems are 
turned into progress ... and employ

ment, sales and income increase steadily. 

12 

Honeywell, world leader in automatic controls, is 
such a company. For the past 30 years, sales have 
doubled or tripled every five years ($1.1 million in 
1926; $287.9 million in 1956.) Employment has in
creased from 720 to over 30,000 in the same period 
and net earnings have climbed from $.4 million to 
$22.5 million. 

The future is even more challenging. Planned diver
sification puts Honeywell in such new fields as office 
and factory automation, process control, plastics, atom
ic energy, electronics, missiles and satellites. 

Honeywell has the proven skills to design, engineer 
and build the equipment required by an increasingly 
automatic world and to sell its products profitably. 

WITH 
HONEYWELL 

Glenn Seidel, Vice President in Charge 
of Engineering, B.M.E. Minnesota '36 

Net Plant Space 
Year Sales Earnings (Square Ft.) 

($000,000) ($000,000) (000) 

1926 1.1 .4 158 

1931 5.4 .6 200 

1936 13.5 3.0 432 

1941 24.3 2.6 603 

1946 45.9 5.7 1,284 

1951 135.2 8.9 2,296 

1955 244.5 19.3 3,460 

1956 287.9 22.5 5,365 

Honeywell's growth in sales! 

Employees 

Year Total Hourly % Salaried % 

1926 720• 540• 75• 180• 25 

1931 1,150 839· 73• 311' 27• 

1936 3,139 2,200 70 933 30 

1941 4,240 2,859 67 1,381 33 

1946 9,474 6,490 68 2,984 32 

1951 17,182 10,796 63 6,386 37 

1955 25,608 14,853 58 10,755 42 

1956 30,353 17!301 57 13,052 43 

Honeywell's growth in people! 

THE MISSOURI SHAMROCK 



RESEARCH AND ENGINEERING ARE 
IMPORTANT AT HONEYWELL! 

One indication of how impor
tant research, design-develop
ment and product engineering 
are to Honeywell's continued 
growth is the fact that over 
half of Honeywell's more than 
12,000 products were not made 

by the company 5 years ago. 
Some of the problems which Honeywell research 

and engineering have solved recently are: the de
velopment of variable inlet-air diffuser systems 
for jet engines, which adjust to the speed of the 
aircraft, allow such advanced planes as Convair's 
B-58 to reach design speed; the production of the 
space reference system for the Earth Satellite 
Rocket; and the production of the Supervisory 
DataCenter* central control panel which enables 
one man in one location to read and control tem
peratures for even the largest building. 

Major research programs now underway at 
Honeywell include: the development of new tech
niques and the discovery of new materials to 
overcome the problems of extremely high tem
peratures created by high-speed aircraft and guided 
missiles; the development of automatic control 
systems for industrial automation; the develop
ment of even more accurate navigation systems 
for aircraft and rockets which may be called upon 
for intercontinental and interplanetary travel. 

HONEYWELL MEN ADVANCE RAPIDLY! 

Naturally, in a company committed 
to growth, opportunities are numer
ous for the engineers and scientists 
who can contribute to that growth. 
And at Honeywell, other factors 
accelerate advancement. 

Engineers predominate among our 
vice presidents, divisional executives 

and department managers. Attitudes and opinions 
of our scientists and engineers are understood 
and supported by management. 

Honeywell is composed of small units working 
as a team. These units multiply opportunities for 
early managerial experience and lay the founda
tion for more important managerial assignments 
in future years. 

HONEYWELL OFF.ERS MANY 
EXTRA BENEFITS! 

Honeywell's extra benefit program is one of the 
most liberal in industry. There's free group life 
insurance ... free accident and sickness insur
ance ... free hospital insurance. You'll find a 
generous policy on paid vacations and holidays 
and a modern retirement program paying life
time benefits. 

Whichever Honeywell division or location you 
choose, you'll be assured of special training to 
help you advance in your career. This training 
includes regular on-the-job instruction, formal 
classes at the · company and tuition-aid courses at 
nearby institutions. >l'frademark 

NOVEMBER, 1957 

HONEYWELL'S MAIN FIELDS AND LOCATIONS 
ARE: 

Minneapolis-Aeronautical, Ordnance and Heat
ing and Air Conditioning Controls. 
Philadelphia-Industrial Instruments, Comput
ers, Controls and Valves. 
Wabash, Indiana-Heating and Air Conditioning 
Control Dampers and Electronic Air Cleaners. 
Denver-Oscillographic and Photographic Equip-
ment and Research. · 
St. Petersburg, Florida-Inertial Guidance Sys
tems. 
Seattle, Washington-Ordnance Controls, 
Missiles and marine research laboratory. 
Monrovia, California-Ordnance Controls and 
Missiles. 
Los Angeles-Aeronautical and Heating and Air 
Conditioning Controls. 
Boston-Industrial Instruments, Servo Compon
ents and Controls; Data Processing Systems. 
Freeport, Illinois-Precision Switches. 
Chicago-Heating and Air Conditioning Controls. 
Hopkins,Minnesota-Corporate Research Center. 
Beltsville, Maryland-Data Recording Systems. 
Toronto, Canada-Manufacture of complete line 
of company products. 
International-Manufacturing Plants in New
house, Scotland; Amiens, France; Frankfurt, Ger
many; Amsterdam, The Netherlands; and Tokyo, 
Japan. Plus 166 Sales and Service offices through
out the world. 

HOW TO LEARN MORE ABOUT HONEYWELL! 

A Honeywell representative can answer your 
questions and give you additional information 
about opportunities at Honeywell. Please con
sult your college placement office for the date of 
his next visit to your campus. 

Meanwhile, you will want to read "Your Curve 
of Opportunity in Automatic Controls." Write 
R. L. Michelson, Personnel Administrator, Dept. 
TC29D, Minneapolis-Honeywell Regulator Com
pany, 2753 Fourth Avenue, South, Minneapolis 
8, Minnesota. 

* Engineering and Research Facilities 

• Sales and Service Offices 

. . .. 
• • • • 

... 

.. 
. . ..... 

Honeywell 
[g]~t~~ 
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L eft to right: Lou Bernardi, Notre Dame, '54; Norman Lorenson,· Mich .. )it.; ·'55; Ernest Schurmann, M.1.T., '53; Dick Swenson, Purdue, '50. 
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FORT WORTH 
CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORAT.JON 
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DECIMAL AND BINABT 
ABITBMETIC 

The arithmetic used by modern 
digital computers is of great current 
interest. A knowledge of binary 
arithmetic is useful in understanding 
present computer design and func
tioning. This article will attempt to 
explain the elementary concepts of 
binary arithmetic. 

For ordinary purposes, Arabic 
figures in the decimal system of 
numbering are used. "Decimal" is 
from a Latin word meaning "tenth", 
and therefore indicates a system of 
counting by groups of ten. The 
decimal system has ten separate sym
bols or digits representing ten dif
ferent quantities: 0,1,2,3,4,5,6,7,8,9. 

The number 10 is used as the base 
of the decimal system. Other count
ing systems have been devised. Sys
tems based on 2,3,8, and 12 are 
known. For example, we tell time by 
the system based on 12. 

Since there are several systems 
of counting in use, it is logical to 
assume that one of these systems 
might be better than the decimal 
system in mechanized computer ap
plications. The binary system has in 
fact proved useful in several digital 
computers. 

Before describing the binary sys
tem, the basic makeup of the decimal 
system should be well known. The 
numbers themselves are familiar 
enough, but the actual breakdown 
of a decimal number is of interest, 
and valuable in later use in the 
binary system. 

To determine exactly how a deci
mal number is made up, the number 
6789 is used as an example. 

NOVEMBER, 1957 

In reading 6789, the brain has to 
make a quick calculation and see 
that in this case the digit 6 repre
sents six thousand, since it falls in 
the "thousands" place. The other 
digits follow in the "hundreds", 
"tens", and "units" places. This is 
all done instinctively in the brain
however, if written out, it would 
look like this : 

(6xl000l+(7xl00l+(8x10l+(9xll 
6 7 8 9 

Or in equivalent form: 

(6x 103 ) +(7xl02.)+{8x 101 l+(9x10°l 
6 7 8 9 

It can be seen that the value of 
each digit depends on its position 
from right to left, and that this value 
has a definite relationship to 10, the 
base of the decimal system. It ap
pears that the value of any digit in 
a number is found by multiplying 
the digit itself by the power of the 
base corresponding to the position 
of the digit. The digit on the right 
is the least significant, so the powers 
increase as positions change from 
right to left. This can be seen in the 
example used previously. 

The digit in the right-hand posi
tion is multiplied by the zero power 
of the base. The zero power of any 
number is 1, hence no matter what 
counting system is used, the value 
of the right hand digit is the value 
of the digit itself. 

DON KIRBY, E.E. ,58 

The digit second from the right 
is always multiplied by the first pow
er of the base, which equals the base 
itself. The third digit from the right 
is multiplied by the square of the 
base, and so on. 

So far only whole decimal num
bers have been dealt with. The pro
cedure for breaking down decimal 
fractions is the reverse of that for 
whole numbers. An example should 
point out the difference. 

The decimal fraction .456 would 
be broken down as follows: 

(4x 1/10 l+(5x l/100l+<6x 1/1000) 

Or equally as well: 

The relation of the value of the 
digits and the base of the number
ing system is obvious. The value of 
any digit in a decimal fraction is 
found by multiplying the digit itself 
by the negative power of the base 
corresponding to the position of the 
digit. Since we are dealing with 
negative powers, and the higher the 
power, the smaller the value, the 
least significant digit is still on the 
right. 

The two previous examples may 

( Continued on page 20 ) 

15 



6 

Pushing hack the frontiers ... in chemistry 

Exploring new frontiers is still a pretty excit
ing business, especially in the great scientific 
and research centers like the Whiting Labora
tories of Standard Oil Company. Here men 
like Dr. Omar Juveland are engaged in impor
tant exploratory work such as the search for 
new and improved catalysts for use in high 
polymer cliemistry. In the photograph, Dr. 
Juveland is recording data on a polymerization 
process taking place in this research area. 

Dr. Juveland is one of the group of young 
scientists in Standard's Hydrocarbon and 
Chemicals Research Division. Born in Lake 

Mills, Iowa, he did his graduate work in or
ganic chemistry at the University of Chicago. 
He received his BS in chemistry from St. Olaf 
College, Northfield, Minnesota, in 1950. He 
is a member of Phi Beta Kappa, Sigma Xi, 
and the American Chemical Society. 

Busy young men like Dr. Juveland have 
found opportunity and work to their liking in 
the Standard Oil Laboratories at Whiting, 
Indiana. They share in the progress and ac
complishment which contribute so much to 
the technical advancement and improvement 
required by America's expanding economy. 

~ 

Standard Oil Company STANDARD 

Ill 910 South Michigan Avenue, Chico go 80, Illinois 
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ELECTRICITY FROM SUNSHINE 

You could run your power saw 
on sunshine today, but it would 
cost you about 54 cents per kilowatt
hour, or about 14 times what you 
presently pay. It will be some time 
yet before you power your home 
workshop with energy from the sun, 
but the possibility is intriguing. The 
sun's energy is boundless, it requires 
no refining, no distribution. Al
though as much is known about 
solar energy as nuclear energy, the 
dollar barrier blocks the parallel 
growth of solar power generation. 

Based on measurements of average 
incident sunlight in the Temperate 
Zone, about 580 kw-hr of heat energy 
falls daily on an average roof of 
1075 square feet. Assuming a 5% 
efficiency in converting this radia
tion to electricity, the average house 
would generate 29 kw-hr of power 
daily if fully · equipped with roof 
collectors. This amounts to 2½ 
times the power consumption of the 
average American home. 

If world consumption of coal, oil, 
and natural gas continues to double 
every 25 to 30 years, then in 100 to 
125 years the reserves of these con
ventional fuels will be exhausted
a very important reason for the in
vestigation of solar energy possi
bilities. 

While nuclear fission now pro
duces energy, we don't yet know 
how much of our future energy needs 
can be met from this source. It 
will depend upon the supply of uran
ium and on how efficiently this type 
energy is utilized. 

Solar-radiation has two important 
characteristics: its abundance and its 
wide distribution. The heat reaching 

NOVEMBER, 1957 

the earth's surface every four days 
equals the amount in our entire 
reserve of fossil fuels. The success
ful utilization process will be the 
one with minimum capital cost, re
gardless of efficiency. 

Consider now that solar energy is 
being utilized by individual cus
tomers and think about a plant for 
generating electricity directly in the 
home. Such a plant would probably 
comprise of a bank of photovoltaic 
cells connected with storage batteries. 
Since the photovoltaic cells would 
represent a sizable cost, the expense 
could be reduced by concentrating 
the solar energy with mirrors. Also 
a mechanical means of following the 
motion of the sun accurately and a 
cooling system for the photovoltaic 
cells would be needed. 

A typical arrangement consists of 
a cylindrical mirror with a 20 inch 
photocell, placed at the focus. This 
would give a 20 to 1 concentration 
ratio for the incident light. These 
mirrors may be mounted on the 
house roof, along a side wall, or 
perhaps even as a free-standing fence 
separated from the house. Under 
these conditions, the operating tem
perature of the photo cell would be 
about 260 F. 

A major problem in any use of 
solar electricity arises from the in
termittent nature of this energy 
source. Not only nighttime but also 
periods of cloudy weather require 
the storage of excess energy gener
ated during light periods for later 
use-recoverable as electricity. The 
storage battery provides a solution to 
this problem. 

To function as an energy-storage 

JIM C. SCHILTZ, M.E. '59 

system for a solar-electric plant, a 
storage battery must be capable of 
undergoing repeated charges and 
discharges over long periods of time. 
The amount of storage depends on 
the expected duration of sunlight. 
For instance, in Boston, the battery 
would have to hold about an eight 
day average charge to provide con
tinued service. But for an area such 
as Phoenix, Arizona, only 3-day 
storage would be required. Since 
storage systems are so vital in the 
solar electric system, scientists are 
investigating a possibility of reduc
tion in cost of batteries for this 
purpose. 

It is evident that relatively soon 
we will be faced with a shortage 
of fossil fuels for generating elec
tnc1ty. Solar energy may be the 
answer to solving the problem of 
future needs. Fission energy, in the 
not too distant future, will likely 
carry a substantial portion of the 
load in providing electricity. The 
main reason for this is that fission 
energy is produced in a form that 
will readily integrate with present 
power-distribution systems. 

So far man has harnessed only a 
trifling sample of the enormous 
supply of available solar energy. Of 
the total amount of the sun's incident 
radiation, the clouds reflect about 35 
percent back into space each day. 
Of the remaining 65 percent getting 
through to earth, most goes into the 
rainfall and evaporation cycle and 
into heating the globe itself. To 
man, much of the energy is wasted 
because rainfall at sea and the heat 

(Continued on page 40) 
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WHAT'S 
NEW 

AT Tl 

TRANSISTOR 'STOP-WATCHES' FOR INDUSTRY 
accuracies to a 50 millionth / Intervals from microseconds to months 

Texas Instruments engineers are building 
portable electronic timing devices to uncanny 
accuracies -with interval variations to infinity. 
They allow applications never before practi
cal because of previous size, weight, power 
drain, and maintenance limitations ... par
ticularly in airborne installations. Essentially 
binary counting and storage devices, these TI 
timers present an entirely new concept in time 
measurement ... a result of the new design 
freedom allowed by transistors ... of which 
TI is also the world's largest commercial 
manufacturer. 

At engineer-managed Texas Instruments, 
recognition of individual achievement has 
contributed to Tl's twentyfold growth in the 
last ten years - to a current $70 million vol
ume. Advanced personnel policies include 
company-sponsored educational assistance, 
profit sharing, insurance, and retirement 
programs. 

Texas Instruments plants are within 
Dallas, yet away from downtown traffic ... 
within 5 minutes of fine residential areas, 
churches, and public and private schools. 
Your home will be within 15 minutes of year
around recreational, amusement and cultural 
activities. 

Here are the major products and 
programs you can work with at TI: 

SEMICONDUCTORS & OTHER COMPONENTS- Transistors, 
diodes, rectifiers, resistors, and panel meters. ELECTRONIC & 
ELECTROMECHANICAL APPARATUS-Radar, sonar, infrared, 
navigation, magnetics, telemetering, communications, com
puters, transformers, and instruments. RESEARCH-Semi
conductor materials and devices, ferromagnetics, infrared, 
optics, high speed data reduction, etc. ADMINISTRATION
Production, planning, purchasing, cost analysis, etc. 

TEXAS INSTRUMENTS 
I N C O R P O R A T E D 

6000 LEMMON AVENUE DA·LLAS 9 , TEXAS 
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ORIGINAL UNIVERSITY 

The cornerstone of the original 
building of the University of Missouri 
soon will have completed its one 
hundred and eighth year of service 
to the institution .. . years of service 
in which it has seen the University 
grow from one small building with 
an enrollment of two students to an 
educational institution of over nine 
thousand students. 

This stone is older than the historic 
columns, a lthough it is much less 
publicized. It was quarried just 
south of Columbia in 1840 and 
placed in Academic Hall, July 4th of 
that year. There it stayed until the 
eventful night of J an. 9, 1892, when 
the building was destroyed by fire. 

After the debris of the fire had 
been cleared away, someone sug
gested that the stone be saved. The 
suggestion was adopted and the stone 
was stored away in the basement of 
a University building. There it 
stayed, almost forgotten, for seven
teen years. 

During the Civil War, federal 
troops under the command of 
Colonel Merrill were stationed in 
Columbia. They made their bivouac 
on what is now Francis Quadrangle 
and used Academic Hall for a store 
house and sleeping quarters. Much 
property was wantonly destroyed, 
especially library books, which the 
soldiers used for fuel. The third 
floor was used as a prison for con
federate prisoners, and they wreaked 
considerable damage in repeated at
tempts at escape. Following the war, 
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CORNERSTONE 

the state of Missouri was reimbursed 
for this damage by the federal 
government. That money was put 
aside to be used to defray certain ex
penses of the University. 

In September of 1915, the Univer
sity began work on a north gate to 
Francis Quadrangle, financing it 
from this fund. The old corner
stone was brought out from its hiding 
place and installed in one of the 
pillars. 

It now reposes next to the ground 
at the southeast corner of the west 
pillar. Few people ever see it or 
realize that it is there because of its 
unfortunate posi_tion. Even when the 
location is known, the stone is not 
easily found . 

Mr. C. B. Rollins, Sr., A.B. '74, 
who was a member of the Board of 
Curators in 1915, ordered the work
men to place the stone in a conspicu
ous spot, but his orders were not 
followed. Its position now is acci
dental or the result of a stonemason's 
sense of proportion. 

According to Mr. Rollins, there 
is nothing sealed within the stone's 
chamber. Previously, some coins, a 
copy of the St. Louis R epublic and 
a short history of Missouri had been 
placed there. However, when the 
stone was opened following the fire, 
it was found that water had seeped 

(Continued on page 37) 
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( Continued from page 15) 

be combined as below: 

POWER 
OF BASE 

DIGIT 
POSITION 6789456 

One additional thing will be need
ed from the ordinary numbering 
system in the analysis of binary num
bers. Any number of zeros can be 
added to the left of the whole num
ber or to the right of the decimal 
portion of a number without chang
ing its value. Then the previous ex
ample could read 0006789.456000 
without changing its value. 

This is important in a computer 
which may be designed to hold only 
numbers of 16 digits. Then any num
ber may be filled out with zeros to 
any desired length. 

The method of evaluating decimal 
numbers can be applied equally as 
well to binary numbers. "Binary" 
comes from the Latin word binarius 
which means "consisting of two 
things." 

The binary system uses the base 
2. The decimal system with base 10 
used ten digits for counting; hence, 
in binary only two digits are used. 

Zero is invaluable in any number
ing system, since it is the means of 
indicating the quantity of nothing, 
so zero is one of the binary digits. 
Since 1 denotes the smallest whole 
quantity, it is the other digit used. 

The binary system of numbering 
can be evaluated in the same man
ner as the decimal system. We know 
that the actual value of a number 
is the sum of the values of all the 
digits and that the value of the digit 
is found by multiplying the digit 
itself by the power of the base cor
responding to the position of the 
digit. 

In binary the base is 2, hence the 
position values can be assigned: 

POSITION 
VALUES 

DIGIT 
.POSITION xxxx.xxxx 

Since only two digits are used, the 
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position value is multiplied by either 
zero or one, which is found in a 
given place. 

Example: 

(Binary) 

11011.1001 • (lx24 )+(1x23 H-CO~ 2z) 

+(lx2 1 )+<1><2°)i-(I x 2- 1) 

+(0><2-2) + C0•2-3h (IX 2-•1 

Substituting the actual values: 

Binary 

11011.1001= (lx16l+ll><8)+(0><4) 
+ !lx2) + (lxll+( I• 1/2> 

+ co• 1/4> .-co• 1/a>+c1,1/161 
= 27. 5625 

Counting: 
Binary numbers then can be eval

uated in the same manner as decimal 
numbers. Similarly, they may be 
added as are decimal numbers. 
Starting with binary 0, the next 
larger digit would be 1. To go above 
binary 1, a 1 is carried into the 
"tens" column, and the 1 in the 
"units" column is changed to zero. 

A few examples should show the 
principle. 

Binary 10111 is followed by 
Binary 11000 which is followed by 
Binary 11001. 
A simple count in binary would 

serve to illustrate the counting rule: 
Binary Decimal 

0 0 
1 1 

10 2 
11 3 

100 . 4 
101 5 
110 6 
111 7 

1000 8 
1001 9 
1010 10 
1011 11 
1100 12 
1101 13 
1110 14 
1111 15 

10000 16 

( Continued on page 40) 

Why Vought Projects 
Bring Out The Best 

In An Engineer 
At Vought, the engineer doesn't often 
forget past assignments. Like all big 
events, they leave vivid memories. 
And it's no wonder 

For here the engineer contributes to 
history-making projects - among 
them the record-breaking Crusader 
fighter; the Regulus II missile, chosen 
to arm our newest nuclear subs; and 
the new fast-developing 1,500-plus
mph fighter, details of which are still 
classified. 

The Vought engineer watches such 
weapons take shape. He supervises 
critical tests, and he introduces the 
weapons to the men with whom they 
will serve. 

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

electronics design and manufacture 

inertial navigation 

investigation of advanced propulsion 
methods 

Mach 5 configurations 

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

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

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

*** Or write directly to: 

C. A. Besio 
Supervisor, Engineering Personnel 

Dept. CM-1 
--------------------------
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A 
Vought 

Vignette 
ONE OF A SERIES 

--------..-- - · 

Why the Missile Engineer Never 
Missed Mail Call 

Vought's Regulus II missile took shape just a 
short walk from the desks of its developers. Engi
neers handled the new hardware and monitored 
tests in person - literally flying the big missile on 
the ground at Dallas. It was a convenient arrange
ment while it lasted. 

Then a big USAF Globemaster landed and 
taxied to Vought's Experimental Hangar. The mis
sile was winched aboard ancl airlifted to a desert 
site for flight tests. By nightfall there was a 1,000-
mile rift between Regulus II and home base. 

Joe Boston was ready to step into this gap. As 
Project Assistant for Field Liaison, he'd already 
equipped Vought's desert crew for extensive flight 
tests. Now he'd make sure that test data and hard
ware flowed uninterrupted from the desert to 
Vought. High-speed feedback of facts on one flight 
could influence the success of the next. 

Mail from the desert poured in to Joe at Vought. 
From project men at the flight test site came parts 
for immediate rework and return. From the flight 
test crew's mobile ground station came rolls of tele
metered brush records. From the recoverable 
Regulus itself, came packets of oscillograph data. 
And from Field Service - for repair or replacement 
- an occasional wrench or relay. 
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Joe served as clearing house and consultant. 
Flight data was reduced and released to design and 
support groups. It revealed not only missile per
formance, but the temperatures and pressures of a 
strange new environment. When data pointed 
toward design changes, Joe's time and cost esti
mates helped specialists ·reach decisions. 

Thanks to Vought's fast overland relay pJ hard
ware and data, the records of one flight were 
decoded and digested in time to improve the next 
hop. Dividends in performance and reliability were 
obvious after six flights had been logged by 
Regulus II. 

All six had been flown by one vehicle. 

Chance Vought uses comprehensive 
testing and data analysis to assist 
the engineer through unexplored 
problem areas. Test facilities 
strengthen every phase of the 
development cycle, and procedures 
are aimed at feeding data quickly 
into the engineering process. 

,t 041' MIOLITAfl.y -i. 

~ th E 
i ANNIVl,RSARY ;; 

* /917 TO 1951 * 
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A thousand miles up the Amazon 
CONTROLS MUST FUNCTION ••• WITHOUT PAMPERING/ 

A thousand miles up the Amazon puts you about 200 miles south of 
the Equator-and .a whale of a long way from service, as we know ir. 
But, nevertheless, there stands the Manaus Refinaria del Companhia 
de Petroleo da Amazonia, complete with the most modern refining 
equipment. 

Here, every bit of equipment must stand on its own merit' ... there 
is no time for pampering. Sources of supply and repair are too far 
away to help much. 

So, when they hacked this refinery out of the jungle, they chose Fisher 
control valves and liquid level controls. 

In a recent report, Arturo Amorim, Vice President and Director of 

Operations, states, " . . . All are delivering excellent performance"! 

Which again proves that you can't beat more than three quarters of a 
century of Fisher engineering know-how for day-after-day depend
ability. 

FISHER GOVERNOR COMPANY 
Marshalltown, Iowa/Woodstock, Ontario 

Ma nous Refinery 

COMPANHIA de PETROLEO do AMAZONIA 

Designed by 

SOUTHWESTERN ENGINEERING COMPANY 

Los Angeles, California 

Inaugurated September 6, 1956 

fluid Catalytic Cracking Unit 

Designed by 

UNIVERSAL Oil PRODUCTS COMPANY 

Des Plaines, Illinois 

CONTROL VALVES-LIQUID LEVEL CONTROLS 
Supplied by 

FISHER GOVERNOR COMPANY 

Marshalltown, Iowa/Woodstock, Ontario 

SINCE 1880 

WORLD LEADER IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROLS 
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To engineering 

undergraduates in a whirl 

about the future ... 

AT DOUGLAS, YOUR 

ASSIGNMENTS HAVE 

THE SCOPE THAT LETS 

YOU PROGRESS AT 

YOUR OWN PACE I 

Going around in circles? Chances are you're 
wondering what your future holds. At Douglas, long

range projects of tremendous scope assure _ 
a constant variety of assignments ... and the opportunity 

to expand your responsibilities. Douglas is headed 
by engineers who believe that promotion must come 

from within. They'll stimulate you to build a 
rewarding future in your field. 

For important career opportunities, write: 
C. C. LaVENE 
DOUGLAS AIRCRAFT COMPANY, BOX 61O2-L 
SANTA MONICA, CALIFORNIA 

I 

PIRST IN AVIATION 
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This special periscope gives Pratt & Whitney Aircraft engineer a close-up view of combustion process actually taking place within the after
burner of an advanced jet engine on test. What the engineer observes is simultaneously recorded by a high-speed motion pi_cture camera 
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at Pratt & Whitney Aircraft 
in the field of Combustion 
Historically, the process of combus
tion has excited man's insatiable 
hunger for knowledge. Since his 
most primitiv,e attempts to make 
use of this phenomenon, he has 
found tremendous fascination in its 

potentials. 
Perhaps a t no time in history has 

that fascinatic;m been greater than 
it is today w~th respect to the use 
of combustion principles in the 
modern aircraft engine. 

At Pratt & Whitney Aircraft, 
theorems of many sciences are being 
applied to the design and develop
ment of high heat release rate de
vices. In spite of the apparent sim
plicity of a combustion system, the 

Mounting an afterburner in a special high-altitude test 
chamber in P&WA's Willgoos Turbine Laboratory permits 
study of a variety of combustion problems which 
may be encountered during later development stages. 
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bringing together of fuel and air in 
proper proportions, the ignition of 
the mixture, and the rapid mixing 
of burned and unburned gases in
volves a most complex series of 
interrelated events - events ocur
ring simultaneously in time and 
space. 

Although the combustion engi
neer draws on many fields of science 
(including thermodynamics, aero
dynamics, fluid mechanics, heat 
transfer, applied mechanics, metal
lurgy and chemistry), the design of 
combustion systems has not yet 
been reduced to really scientific 
principles. Therefore, the highly 
successful performance of engines 

like the J-57, J-75 and others stands 

as a tribute to the vision, imagina

tion and pioneering efforts of those 

at Pratt & Whitney Aircraft en

gaged in combustion work. 
While combustion assignments, 

themselves, involve a diversity of 
engineering talent, the field is only 
one of a broadly diversified engi
neering program at Pratt & Whitney 
Aircraft. That program-with other 
far-reaching activities in the fields 
of instrumentation, materials prob
lems, mechanical design and aero
dynamics - spells out a gratifying 
future for many of today's engi
neering students. 

Microflash photo illustrates one continuing 
problem: design and development of fuel 
injection systems which properly atomize 
and distribute under all flight condit ions. 

Pratt & Whitney Aircraft engineer manipulates probe in 
exit of two-dimensional research diffuser. Diffuser 
design for advanced power plants is one of many 
air flow problems that exist in ·combustion work. 

~ World's foremost designer and builder of aircraft engines 

~ ~.~~~~ ~ .. !~.~!_~EV AIRCRAFT 
EAST HARTFORD 8, CONNECTICUT 
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BLABNET STONE 

The mysterious stone that is seen 
closely only by Knight's of St. Patrick 
and that appears each year at the 
Knighting Ceremony. 

In 1905 when excavation work for 
the Engineering Annex was going 
on, an odd stone was found by the 
excavators. It appeared to be about 
eighteen by thirty inches in size and 
on its surface were queer looking 
hieroglyphics not unlike those of 
ancient Egypt. 

The stone was removed from the 
resting place and experts were called 
in to decipher the message. But 
it seemed that no one had seen such 
mysterious letters. At last an ingeni
ous engineer decided that the 
strange writing meant "Erin Go 
Braugh" which in turn was trans
lated to "St. Patrick was an Engi
neer." 

The strange discovery was none 
other than the sacred Stone so dear 
to the hearts of all true sons of old 
Erin. But the most mystifying thing 
is yet to be told. Nobody knew 
where the stone was taken after the 
excavation and nobody knows where 
it has been since except that it always 
appears at the proper moment so 
that it may be kissed by all who 
aspire to knighthood in the famous 
order of St. Patrick. 

Mystic tales are woven around the 
charmed stone. One legend has it, 
that during the War it was held in 
the possession of an army officer who 
traveled across the continent in order 
that prospective knights might have 
their dreams realized. None saw 
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him arrive, and none saw him with 
the stone. Nevertheless, it appeared. 

During the ceremony of 1907, the 
impression of an ejector appeared on 
the surface of the stone, disappearing 
as swiftly as it came. On a similar 
occasion, the mystic symbol of the 
Irish Saint rose through an opening 
in an altar used for the ceremony
untouched by human hands. Men 
were working under the opening, but 
none saw the stone ascend. 

A shamrock with a slide rule 
running through it was momentarily 
visible on its surface in 1919, and 
other spirit impressions have ap
peared since. The stone always ar
rives at the right moment and dis
appears, as it were into the realms 
of the unknown world as soon as its 
purpose has been served. In 1921 
certain senior engineers, fearing 
that their sacred stone would not 
be present, removed a large rack that 
rested in front on the Chi Omega 
house. Before they returned, the 
Blarney Stone heard the prayers of 
its worshippers and came back in its 
usual manner. The unbelievers were 
chilled with fright and forebodings, 
and in the stillness of the night 
carried the ephemeral rock back to 
its resting place. 

Several lawyers once laughed at 
the credulous engineers and decided 
to find the Blarney Stone. They 
ransacked the room of the St. Pat's 
representative, who they thought had 
the stone in his possession. 

The stone is getting smaller and 
smaller as the years go by, and in its 

general outline is said to be con
stantly changing, but no engineer 
can give an accurate description of 
it. Curiosity is overshadowed by fear 
and reverence as the future knight 
lays his lips to the sacred symbol, 
and he sees nothing but a blurred 
shadow shape. 

Engineers have finally concluded 
that their patron saint watches over 
the beloved Blarney Stone and that 
it is he who spirits it away to his 
kingdom in the skies every year, only 
to return it or have it returned at 
the succeeding ceremony. 

She came from a family of great 
swimmers. Her brother was killed 
in a dive on the East side. 

ALWAY!> OPEN THIS VALVE 

$L.OWLY So THAT NO 

MERC.URY E$C.APE$ FROM 
rHE. MANOMETER TUBE 

a. 
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You want a iob 

•.. plus the chance to get ahead 

••. plus the chance for recognition 

••. plus the chance to keep learning 

As a leader in many fields, Union Carbide offers a handsome assortment of 
plus factors with its jobs. It's a top producer of petrochemicals-and U. S. 
output of petrochemicals has roughly doubled every five years since World 
War II. It's a leading producer of oxygen-and new steelmaking methods 
use such vast quantities of oxygen that consumption in '57 is expected to be 
double that of '55. And these are only two of the expanding fields in which 
Union Carbide is a leader. 

In terms of jobs with plus, this growth means Advancement with a capital 
"A." As our markets expand, we need more people to handle the development, 
production, and sale of our products. 

Representatives of Divisions of Union Carbide Corporation, listed below, will 
be interviewing on many campuses. Check your placement director, or write 
to the Division representative. For general information, write to V. 0. Davis, 
30 East 42nd Street, New York 17, New York. 

BAKELITE COMPANY Plastics, including 
polyethylene, epoxy, fluorothene, vinyl, phenolic, 
and polystyrene. J. C. Older, River Road, Bound 
Brook, N. J. 

ELECTRO METALLURGICAL COMPANY 
Over 100 ferro-alloys and alloying metals; titanium, 
calcium carbide, acetylene. C. R. Keeney, 137-
47th St., Niagara Falls, N. Y. 

HAYNES STELLITE COMPANY Special 
alloys to resist heat, abrasion, and corrosion; cast 
and wrought. L. E. Denny, 725 South Lindsay Street, 
Kokomo, Ind. 

LINDE COMPANY Industrial gases, metal
working and treating equipment, synthetic gems, 
molecular sieve adsorbents. P. I. Emch, 30 East 
42nd Street, New York 17, N. Y. 

NATIONAL CARBON COMPANY Indus
trial carbon and graphite products. PRESTON£ 
anti-freeze, EVEREADY flashlights and batteries. 
S. W. Orne, P. 0. Box 6087, Cleveland, Ohio. 
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SILICONES DIVISION Silicones for elec
trical insulation, release agents, water repellents, 
etc.; silicone rubber. P. I. Emch, 30 East 42nd 
Street, New York 17. N. Y. 

UNION CARBIDE CHEMICALS COMPANY 
Synthetic organic chemicals, resins, and fibers 
from natural gas, petroleum, and coal. W. C. 
Heidenreich, 30 East 42nd St., New York 17, N. Y. 

UNION CARBIDE INTERNATIONAL COM
PANY Markets UNION CARBIDE products and 
operates plants overseas. C. C. Scharf, 30 East 42nd 
Street, New York 17, N. Y. 

UNION CARBIDE NUCLEAR COMPANY 
Operates Atomic Energy Commission facil ities at 
Oak Ridge, Tenn., and Paducah, Ky. W. V. Hamilton, 
P. 0. Box "P", Oak Ridge, Tenn. 

VISKING COMPANY Apioneerinpackaging 
-producer of synthetic food casings and poly
ethylene film. Dr. A. L. Strand, 6733 West 65th 
Street, Chicago, Ill. 

GENERAL OFFICES - NEW YORK 
Accounting, Electronic Data Processing, Operations 
Research, Industrial Engineering, Purchasing. E. R. 
Brown, 30 East 42nd Street, New York 17, N. Y. 
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1967 

The right decision now, at the launch
ing of your career, can do much to 
influence your success. 

Pittsburgh Plate Glass Company has 
a host of fine young men who are hold
ing responsible positions in the PPG 
organization. Ten years ago, many of 
them were faced with the same decision 
that now faces you: "Which company 
shall I select?" 

They chose PPG because it offers 
unlimited opportunity. PPG has never 
stopped · expanding or growing in its 
73 years of existence. Its markets are 
constantly increasing. PPG's manage
ment is progressive. It seeks men who 
can grow with the company . . . men 
who can take over responsibilities. In 

PPG, it isn't necessary to wait for a 
man's retirement or death before you 
move up in the ranks. Opportunities 
are opening up all the time in all of its 
important divisions: Paint, Glass, 
Chemicals, Brushes, Fiber Glass. 

This is your year of decision. We 
invite you to look into Pittsburgh Plate 
Glass Company. To help you become 
better acquainted with PPG, we sug
gest you get a copy right away of the 
booklet entitled, "Toward New Hori
zons with Pittsburgh Plate." Ask your 
placement officer for a copy or write 
directly to the Pittsburgh Plate Glass 
Company, General Personnel Director, 
One Gateway Center, Pittsburgh 22, 

Pennsylvania. 

PAINTS • GLASS • CHEMICALS • BRUSHES • .PLASTICS • FIBER GLASS 

PITTSBURGH PLATE GLASS COMPANY 

345 PLANTS, MERCHANDISING BRANCHES, AND SALES OFFICES LOCATED IN 250 CITIES 
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Emerson 
of St. Louis 

. where the Hustf er demands action 
~ ~ 

. . . . . . . . . . . . . 
• . . . 

H ere's an incredible aircraft that flies 

far faster t han sound, can reach any 

target on the face of the globe ... a nd t he 

B-58 Hustler 's fire control system is 

typical of the m any projects in our 

Electronics a nd Avionics Division. 

For 68 years, Emerson has been a first• 

ranking na me in the electrical field. We 

manufacture fractional h.p. motor;, fans, 

welders, power tools, air conditioners, and 

other electrical products. For the past 17 

years, Emerson has pioneered in important 

avionics activities. This background of 

balanced achievement endows us with 

confidence, not just in the future, but in 

our future ... as an industrial leader . 

Emerson Electric, in the midst of its 

greatest expansion program, offers 

outstanding opportunities for graduating 

AEs, EEs, and MEs. For full details, 

write to Mr. A. L. Depke, Office and 

T echnical Employment Supervisor. 

• 

' . . . . 
• • . 
• . . 
• . 
• . 
• • . Or arrange an interview when we visit 

your campus. 
• . 

. c"'"-------::-. . .... 
····················· ··· ~ 

.. .. .... 
. . .. .. 

EMERSON ELECTRIC 
8100 W. FLO~ISSANT ST. LOUIS 21, MO. 
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Society News 

ENGINEER'S CLUB 

The Engineer's Club met on Nov. 
5, 1957 at 7:30 p.m. in the Student 
Union. 

The Club approved the sponsor
ship of a slide rule contest to take 
place the first week in December. 
Copies of the 195 7 -58 budget, 
interest sheets, and petitions for Saint 
Pat's Board were distributed. 

Dean Croft introduced the de
partment chairmen who presented 
their students who had received 
awards and scholarships in the past 
year. The speaker for the evening 
was Mr. Bob Anding of The Baton 
Rouge ESSO Refinery. He spoke 
on "Engineering Work in the Oil 
Refining Industry." 

Door prizes, and favors were given 
and refreshments served. 

Reported by 
David Snider 

A. I. Ch. E. 
The second meeting of the '5 7 -58 

academic year was held Tuesday 
Nov. 12, in the Student Union. A 
skit was presented by the Gamma 
Phi Beta sorority. An important 
business meeting was held, in 
which many of the forthcoming ac
tivities of the . chapter were dis
cussed. Refreshments were served 
as usual. 

Approximately ten members of the 
local chapter are expected to attend 
the annual meeting of the AICHE 
in Chicago. The meeting is to be 
held in the Conrad Hilton Hotel, in 
Chicago, Illinois from the eight to 
the eleventh of December. The 
members will attend technical ses-
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DON PEPPER, AG.E., '58 

sions and will have the opportunity 
to meet and talk with many members 
of the chemical engineering pro
fession. The members of the local 
chapter would like to express their 
thanks to the Proctor and Gamble 
Company for the grant which makes 
this trip possible. 

Secretary 
Albert Epperly 

ASME 
The M. U. Student branch of the 

American Society of Mechanical En
gineers held their first meeting, a 
"get acquainted Smoker," October 7. 

Dr. Scorah gave a talk and intro
duced the guest speaker, Mr. John 
Buss, utilities director of Monsanto 
Chemical Co. 

Possibly the main event of the 
evening was a skit presented by the 
Gamma Phi Beta sorority entitled, 
"Slipstick Trail". 

Refreshments were served after the 
meeting. 

Reported by 
Jim Schiltz 

AIEE-IRE 
The joint student branch of the 

AIEE-IRE held its monthly meeting 
October 15. The program was a 
very interesting job conference spon
sored by the Student Activities Com
mittee of the St. Louis section of 
AIEE. The conference was con
ducted by a panel of engineers from 
the St. Louis section and moderated 
by Mr. J. Hansberry, General Elec
tric Co. The panel members were: 
Mr. B. M. Carothers, Union Electric 
Co.; Mr. J. F. Merrill, J. R. Kearny 
Co., and Mr. L. Edlund, General 

Electric Co. 

On Friday night Oct. 18 . the St. 
Louis section of the AIEE sponsored 
a banquet and joint meeting at the 
Daniel Boone Hotel. Groups repre
sented at the meeting were the St. 
Louis Section, The Kansas City 
Section, Student branches from the 
Missouri School of Mines, St. Louis 
University, Washington University, 
and the University of Missouri. The 
speaker for the evening was Mr. 
Harold Gove of Union Electric Co. 
He gave an interesting and enter
taining talk entitled "Atomic Energy 
Today and Tomorrow" accompanied 
by a film and slides. 

The last meeting was held 
November 19 at the Student Union. 
The subject of the program was 
Microwave Communications. 

Reported by 
Marvin Elston and 
Veldon Holliday 

ASAE 
At the Oct. 10 meeting of the 

American Society of Agricultural 
Engineers plans were made for pub
lishing the National ASAE Student 
Journal. This annual publication is 
published by a local branch that has 
met certain requirements in club 
activity during the past year. 
Missouri also published the Journal 
in 1953. It contains papers prepared 
by Agricultural Engineering students 
throughout the Western hemisphere. 
Creating this magazine provides ex
perience for the members and pres
tige and profit for the organization. 

( Continued on page 40) 
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A Campus-to-Career Case History 

"The future looks unlimited" 

"I wanted a career that offered variety, op
portunity and a chance to work with people," 
says Lewis William Post, C.E., Michigan State, 
1950. "So I chose the telephone company. 

"My initial training-two full years of it
probed every phase of company operations and 
acquainted me with all of the jobs in the Plant 
Department, where I was starting. 

"Today, as Plant Engineer, I'm responsible 
for preventive maintenance of all field equip
ment, installation of new facilities for wire and 
cable, and I work with architects and builders 
on telephone needs in new buildings. 

"Selling's part of my job, too. I sell ideas 
-like the wisdom of planning for telephone 
service when you're building. Recently I ad
vised an architect and an owner on telephone 
wiring and outlets in a new $160,000 medical 
center. I enjoy getting in on the ground floor 
of such projects and making contributions 
both as a civil and a telephone engineer. 

"In my area of Chicago there are 80,000 
telephones, home and business. More are be
ing added every day. There's expansion every
where in the telephone business-all across the 
country. To me, the future looks unlimited." 

Lew Post's career is with Illinois Bell Telephone 

Company. Many interesting career opportuni

ties exist in other Bell Telephone Companies, 

Bell Telephone Laboratories, Western Electric 

and Sandia Corporation. Your placement officer Bell Telephone System 

can give you more information about them, 
I• 
I 
I 
I 
I 
I 
I 

L----------------------------------------------------------------------------------J 
NOVEMBER, 1957 31 



Pictured above are the engineer
ing students of the University of 
Missouri that were recently honored 
at the November meeting of the 
Engineer's Club. • All the honored 
students were not present at the 
meeting but the awards and their 
receivers are listed below. 

ASAE Sophomore Award 
I van L. Berry 

Tau Beta Pi Essay Contest 
Roger W. Garrett 

Regional Sears-Roebuck Scholarship 
I van L. Berry 

McDermand Scholarship Fund for 
Men 

Charles W. Cook 
Donald K. McCool 
James E. Monsees 

Monsanto Chemical Company 
Scholarship 

Albert D. Epperly 
Ludwig A. Gritzo 
David H. Miller 

Rollins Scholarship 
John L. Sutterby 

Norton Prize 
Edwin D. Luallin 

Peter Kiewit Sons' Scholarship 
Larry C. Martin 

La Verne Noyes Scholarship 
Dean David Froerer 
Kenneth J. Kountz 
David D. McGuire 
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HONORED 

American Institute of Steel 
Construction Scholarship 

James R. Otto 
Mid-Missouri Section ASCE Award 

James Moberly 
Missouri Engineers of Chicago 

Roger Pape 
Westinghouse Achievement Award 

Edward C. Hausmann 
Western Electric Scholarship 

Alan D. Skouby 

ASME International Education 
Award by American Society 
of Tool Engineers 

Richard L. Barnoski 

ASME Certificate of Award 
Paul Kretzschmar 

Pi Tau Sigma Sophomore Award 
Carl J. Holstein 

Pi Mu Epsilon Prize 
Charles R. Morton 

PETITION FOR ST. PAT'S BOARD 

One of the main prerequisites for a good engineer is to be able to show 
leadership and to be able to work harmoniously with other people. Just as 
we need to be educated in the field of engineering, we also need to be edu
cated in getting along with our fellowman. 

The Engineer's Club is accepting petitions for St. Pat's Board. As a 
member of St. Pat's Board you will have a great opportunity to develop 
leadership and work with other people. Also, you will be a member of the 
board that plans the biggest engineering function of the year. 

All petitions should be placed in the Engineer's Club mail box in the 
office of the Dean of Engineering. Petitioning will close Friday, November 
25, 1957. The following form may be used. 

Name 
Address 

Charles E. Jones 
Sec. St. Pat's Board 

PETITION FOR ST. PAT'S BOARD 

.... Year (Fresh, Soph, etc.) 
............ Phone 

Give any previous experiences (example: helped on committees, officer of a 
club, etc.) : 
The Engineer's Club Executive Council interviews an.cl selects two individuals 
from each of the freshman, sophomore, junior and senior class to be members 
of St. Pat's Board. Check the appropriate class that you are petitioning for. 

D Freshman D Sophomore D Junior D Senior 
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The Electronic Classroom-RCA adds a new 
world of sight and sound to the "3 R's" 

Today's classroom is no longer 
bounded by books and blackboards. 
For our children, school is big as the 
world of sight and sound itself. 

RCA has sent the electron to school 
-in TV sets, radios, "Victrolas,"® rec
ords, tape recorders, £Im projectors. 
And with all this, valued help for 
teachers who must make fullest use of 
our overcrowded classrooms. 

Picture a civics class listening to a 
vital debate in the UN ... a young
ster improving his diction with the 
help of a tape recorder .. . kindergart
ners dancing to folk music of a faraway 

NOVEMBER, 1957 

country ... internes watching an opera
tion close-up on closed-circuit TV ..•• 
The applications are endless. 

Through its leadership in electronics, 
RCA contributes a great deal to the 
success of this new. and broader kind of 
education. In fact, helping our on
coming generation to see, to hear ... to 
understand ... is one of the most im
portant jobs we do. TMK.<s> ® 

WHERE TO, MR. ENGINEER? 

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

• 

RADIO CORPORATION 
Electronics for Living 

OF AMERICA 
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MECHANICAL, ELECTRICAL, CHEMICAL ENGINEERS-AND CHEMISTS: 
BE A 

IN A SMALLER POND AT HAGAN CHEMICALS & CONTROLS, INC. 

I 

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 chemists, 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. 

r-------------------------7 
I HAGAN CHEMICALS & CONTROLS, INC. I 
I Hagan Building, Pittsburgh 30, Pennsylvania I 
I Divisions: Calgon Company, Hall Laboratories I 
I I 
I Nam"------------------- I I AddresS----------------- I 

I I City _________ stat.,_________ I 

L-------------------------~ 
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How to make the most 
of your engineering career 
ONE OF A SERIES 

go where 
engineers don't get lost 

• 
in the crowd One of the many hurdles that_can s~ow 

down your progress as an engmeer 1s 
getting lost in the crowd. It can happen in 
smaller companies as well as in big ones. 

That's because size itself is not the villain. 
The thing to watch out for is the kind 
of company organization that swallows you 
up and erases your individual identity. 

Boeing is one company that takes steps to see 
that engineers don't get lost in the shuffle. 
Boeing engineers, for instance, work in small 
integrated teams where initiative and ability 
get plenty of visibility. Each engineer gets 
a personal merit review every six months
assuring you a continuing opportunity for 
individual recognition. In addition, 
Boeing engineers are eligible for 
advancement at any time between reviews. 
There are many other advantages to careers 
at Boeing-including assignment to 
exciting missile and jet-age projects, high 
starting salaries, liberal retirement and 
company-paid graduate study programs. 

There are family advantages, too. One is a 
choice of three sections of the country in 
which to live. In each Boeing community 
you'll find good housing and schools, a 
youthful spirit, and abundant recreational 
facilities for the whole family. 

Boeing has openings for engineers, and for 
physicists and mathematicians-openings 
with a world of opportunity for advancement. 

Now is the time to start planning ahead. 
Consult your Placement Office, or write: 

JOHN C. SANDERS, 
Staff Engineer, Personnel Administrator, 
Boeing Airplane Co., Seattle 24, Washington 

R. J. B. HOFFMAN, 
Chief of Engineering Personnel, 
Boeing Airplane Co., Wichita I, Kansas 

BOEING 
Aviation leadership since 1916 

Seattle, Washingtan Wichita, Kansas Melbourne, Florida 

35 



36 

Melvin Janes, a friendly, sandy-haired man in 
his early forties, may well be the world's only 
trackwalker with a doctor's degree. 

Since 1953, Dr. Janes has trudged many a mile 
along railroad tracks from Maine to Texas. His 
mission: to check with his own eyes the killing 
power of a unique railroad-bed weed destroyer. 

Weeds are a menace to railroad men. They are 
a fire hazard; wheels slip on them; they hold 
moisture which rots the ties and undermines the 
roadbed; they make maintenance difficult. More 
than 50 kinds of weeds grow along the tracks. 
Some die easily and stay dead-but many are 
too tough for ordinary weed killers. 

When Mobil scientists developed a promising 
new oil-based killer-AGRONYL R-Dr. Janes 
took to the tracks to check it out. It killed the 
weeds, all of them. Moreover, it's heavy and 
doesn't blow on to adjacent farmland. It leaves 
a film that discourages new growth (and also 
helps keep the tracks from rusting). 

Chemical research is only one of many profes
sions represented on the world-wide roster of 
Mobil personnel. We also employ nuclear physi
cists, geologists, mathematicians, engineers of 
every type, marketing analysts, marketers . . . 
people prepared to handle more than 100 differ
ent positions. 

If you qualify, the Mobil companies offer you 
an opportunity to build a career through training 
that will utilize your talents to the fullest ... 
constantly challenge your ingenuity ... reward 
you with a lifetime of richly satisfying work. 

For more information about your opportunity 
with the world's most experienced oil company, 
see your College Placement Officer. 

LM~~ 
SOCONY MOBIL OIL CO., INC. 

NEW YORK 17, N.Y. 

Leader in lubrication for 91 years 
AFFILIATES: 

General Petroleum Corp., Los Angeles 54, California 
Magnolia Petroleum Company, Dallas 21, Texas 

Mobil Oil of Canada Ltd., Calgary, Alberta, Canada 
Mobil Overseas Oil Company, New York 17, N. Y. 

Mobil Producing Company, Billings, Montana 
Socony Mobil Oil Company de Venezuela and 

other foreign producing companies 
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The discovery and initial develop
ment of a new plastic material tough 
enough to replace metals in many 
applications was recently announced 
by General Electric Company. 

Parts made from the new com
p o u n d , LEXAN polycarbonate 
resin, are reportedly strong enough 
to withstand the blows of a carpen
ter's hammer. General Electric ex
pects LEXAN molding compound to 
replace cast metals, ceramics and 
other plastics in some applications. 

Dr. A. E. Schubert, manager of 
the Company's Chemical Develop
ment Department, states, "LEXAN 
resin offers an unusual combination 
of toughness, impact strength, heat 
resistance and dimensional stability. 
These properties make it promising 
for applications not previously 
handled by conventional thermo
plastic materials." 

Initial discovery of the polycar
bonate polymers which led to the 
LEXAN development was made at 
their Research Laboratory in Sche
nectady, New York and further de
velopment of the material has taken 
place in the laboratories of the 
Company's Chemical Development 
Department. 
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LEXAN resin is now being made 
in small lots at the Company's ap
plied research laboratory at Pittsfield, 
and all available material is going 
into the Company's testing program. 
The polymer is being evaluated in 
the form of molding compound, ex
trusion compound, film, varnish and 
coatings. 

Favorable results from some or 
all of these evaluations, occupied 
with our current process studies, 
will provide G. E. with the informa
tion it needs to make a decision on 
supplying the market with commer
cial quantities. Samples will not be 
available for general distribution un
til the present evaluations have been 
completed and pilot plant produc
tion established. 

Early studies indicate that LEX
AN resin can be made in a variety 
of transparent or opaque colors, with 
parts showing good surface hardness 
and gloss. Properties of the poly
mer suggest its use in such applica
tions as coil forms, decorative and 
functional appliance parts, gears, 
automotive parts, housings, structural 
parts, handles, drawer rollers, elec
tronic components, and telephone 
accessones. 

LEROY KROENKE, M.E. '58 

The excellent electrical character
istics, high thermal stability, low 
water absorption, and high tensile 
strength of LEXAN film makes it a 
suitable material for use as an elec
trical insulator. 

Like many other products which 
have traced a pattern of scientific 
discovery leading to development and 
application in a wide variety of prod
ucts not always related to their 
original intended use, the testing 
and evaluation of LEXAN may lead 
to bigger and better products. 

(Continued from page 19) 

m and caused the contents to mil
dew. 

The original inscription of the 
stone read: 

Corner Stone in Main 
Building of University 

Laid July 4, 1840 
When it was placed in its present 

location, the following notation was 
added: 

Removed After Fire of 
January 9, 1892 Placed Here 

September 21, 1915 
Editor's Note: This article written 
by V ernon Hobart has been reprinted 
from The Missouri Alumnus. 
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lee Baker tells what it's 
like ta be ••. and why he 
likes being ... a Manufac
turing Engineer with IBM, 

*SOLUTION 

30 39 48 I JO 19 28 

38 47 7 9 18 21 29 

"' 6 8 17 26 35 37 

5 14 16 25 34 36 45 

13 15 24 33 42 44 • 
21 23 32 41 43 3 12 

22 31 40 49 2 11 20 

FIGURING OUT A CAREER? 
Selecting a career can be puzzling, too. 
Here's how Lee Baker found the solution 
to his career problem-with IBM: 

Despite his impending Service hitch, Lee 
was hired by IBM in 1953. As a Technical 
Engineer, he entered the General Manu
facturing Education Program, a IO-month 
course with rotating assignments in all 
phases of the work: manufacturing, pur
chasing, production. Then came two years 
in Korea. Now back at IBM, Lee has been 
promoted to Production Control Engineer, 
responsible for designing systems to insure 
a smooth flow of work through the IBM 

electronic computer plant. "It takes creative 
engineering ability to design these systems," 
says Lee, "and administrative ability to 'sell' 
a system to higher management." 

• • • • 
There are many excellent opportunities for 
well-qualified engineers, physicists and 
mathematicians in IBM Research, Develop
ment and Manufacturing Engineering. Why 
not ask your College Placement Director 
when IBM will next interview on your 
campus? Or, for information about how 
your degree will fit you for an IBM career, 

Mr. R. A. Whitehorne 

JUST WRITE TO: IBM Corp., Dept. 850 
590 Madison Avenue 

IBM 
' 

New York 22, N. Y. 

INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 

DATA PROCESSING 
ELECTRIC TYPEWRITERS 
MILITARY PRODUCTS 
SPECIAL ENGINEERING PRODUCTS 
SUPPLIES 
TIME EQUIPMENT 
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Sam Hargadine 

Popping flashbulbs for the Sham
rock these days is Sam Hargadine, 
E.E. senior. Sam does the darkroom 
work as well, for most of the pic
tures on these pages. 

At 27, Sam is a real veteran of the 
college campus, having attended a 
year at Northwestern University, 
Evanston, Ill., and transferred to the 
University of Missouri in 1949. He 
received a B.A. in Psychology in 
1953, and after a couple of years 
with Uncle Sam's Army, came back 
for his E.E. Sam is also a very good 
musician, having played with the 
Sioux City, Iowa symphony. He cur
rently leads a very popular dance 
orchestra here in Columbia. He has 
worked as a radio announcer, and 
plans a career in communications 
upon graduation. He likes games, 
won the all-campus chess tourna
ment last spring, and has won a few 
master points at bridge. 
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STAFF PAGE 

Leroy Kroenke 

The Shamrock funnyman this 
year is M.E. senior Leroy Kroenke, 
who writes BULLarney jokes and 
does other editorial work around the 
place. Leroy is from Windsor, Mo., 
and attended Central Missouri State 
College at Warrensburg his first two 
years, where he was a member of 
Sigma Tau Gamma social fraternity, 
and was chosen for Kappa Mu Ep
silon Math honorary. 

Since coming to the university, 
Leroy has been active in ASME and 
Engine Club. His hobbies are sports 
of all kinds. His career plans are as 
yet indefinite, but probably will in
volve working somewhere in the air
craft industry. 

SAM HARGADINE, E.E. '58 

Paul Kretzschmar 

"Jerry," or "Kretch," a senior M.E., 
is quite prominent in the activities of 
the MISSOURI SHAMROCK and 
the Engineer's Club. Presently, he is 
National Advertising Manager and a 
member of the editorial staff of the 
SHAMROCK. He is Vice Presi
dent and program chairman of En
gine Club. In 1956-57 "Kretch" was 
chairman of the St. Pat's Parade and 
membership co-chairman for the En
gine Club. Last year he presented a 
technical paper at the section con
vention of A.S.M.E. at Northwest
ern University. This year Kretch 1s 
chairman of this committee. 

Kretch is a member of Phi Gam
ma Delta social fraternity. He has 
three hobbies, the last of which is 
song. The first isn't wine but some
thing closely related and the second 
has to do with members of the op
posite sex. 
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( Continued from page 20) 

Decimal to binary conversion: 

Since binary numbers can be con
verted to decimals by an easy proc
ess, there should be an easy way of 
converting decimals to binary. How
ever, a new method, not used in 
ordinary arithmetic is needed. 

To convert a decimal whole num
ber in binary, successive divisions by 
2 is used. For example, to convert 
decimal 27 to binary, the number 
is first divided by 2 yielding 13.50. 
The presence of the decimal frac
tion .5 is defined to mean that a 
binary 1 goes in the first binary 
place (the 2° position). 

Next, the fraction is dropped and 
the remaining whole number 13 is 
divided by 2 to determine the next 
binary digit. This yields 6.5, so a 1 
is inserted into the second binary 
position. ( the 21 position) 

For the third step, the fraction is 
dropped and 6 is divided by 2, get
ting 3. Since there is no fraction, 
a 0 goes into the next binary place. 
Then 3 divided by 2 yields 1.5 and 
a binary 1 goes into the fourth binary 
place. Again dropping the fraction, 
1 divided by 2 gives .5 and the last 
binary digit is 1. The answer is 
then: 

(decimal) 27= (binary) 11011 
The results can be shown as below: 
Decimal 

27 
Binary 
xxxxx 

dividing by 2 
13.5 xxxxl 
6.5 xxxll 
3.0 xx0ll 
1.5 xlOll 

.05 11011 
Therefore 

27 11011 

(drop the .5) 
(drop the .5) 

(drop the .5) 
(drop the .5) 

Binary numbers are distinguished 
from decimal numbers in two ways. 
First, a comma is used after every 
four digits in a binary number. Sec
ond, commas are used even on the 
fractional side of a binary number. 

This explanation of binary num
bers should give a greater under
standing of methods of arithmetic 
used in digital computers, and point 
out the similarities between decimal 
and binary arithmetic. 
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of the desert brings us no apparent 
benifits. In putting the sun to work, 
science has made progress in two 
areas: heating devices and photo
syn thesis. 

Examples of solar heating include 
solar stills, solar furnaces, water 
heaters, cookers and other radiation 
concentrators. We can produce elec
tricity from this heat in conventional 
ways: by generating steam to drive 
a turbine-generator or by heating 
thermocouples to produuce direct 
current. 

In the process of striving for better 
and cheaper ways of utilizing solar 
energy, scientists will undoubtedly 
create the means of improving 
countless other products-for home, 
industry, and defense. 

( Continued from page 30) 

Roger Garrett is editor and Bill 
McNeary and Glen Thompson are 
business managers. Professor Don 

Brooker is the faculty advisor. 
The program for this meeting con

sisted of reports from members who 
had summer employment in industry. 
The speakers were: Jim Koelling, 
Ed Munson, Paul Gamble, and 
Roger Garrett. 

Jim Koelling was the winner of 
the Arrow shirt door prize contri
buted by Barth Clothing Company. 
Refreshments were served after the 
meeting. 

At the Oct. 22 meeting plans for 
a December roller skating party were 
made. 

The program speaker was Mr. Bill 
Harvey of Baton Rouge ESSO Re
finery. He gave an extremely inter
esting report on "Middle East Oil" 
followed by a lengthy question-ans
wer session on the political and 
economic significance of his topic. 

The Gem Drug Co. gave a Parker 
"51" pen and pencil set as a door 
pnze. Harold Schofield was the 
wmner. 

Reported by 
Don Pepper 

THE LUFKIN RULE COMPANY e Saginaw, Michigan 

Please send me FREE "Measuring Tools for Engineers and Contractors, 

NAM"--------------------
SCHOo,__ _________________ _ 

ADDRESS __________________ _ 

.CITY ___________ ..,TAT"--------
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Maximum results 
from a college education ••• 

Education is the springboard for 
your future. Couple it with the 
proper engineering experience, such 
as you receive at Garrett, and you 
have the ingredients for a successful 
career in engineering fields which 
will be expanding for years. 

At Garrett, specific opportunities 
in aircraft, missile and technological 
fields include: system electronics; 
computers and flight instruments; 
gas turbine engines and turbine .... 

In the field of cryogenics, where temperatures approach absolute zero, 
design problems multiply. Garrett mechanical, chemical and metal• 
lurgical engineers worked together to produce this fan which rotates 
at 10,000 rpm at -420°F ••• without lubrication! 

motors; prime engine development; 
cryogenic and nuclear systems; 
pneumatic valves; servo control units 
and air motors; industrial turbo
chargers; air conditioning and pres
surization and heat transfer. 

In addition to direct assignments, 
a 9-month orientation program is 
available to aid you in selecting your 
field of interest. This permits you to 
survey project, laboratory and 
administrative aspects of engineer-

ing at Garrett. With company finan
cial assistance you can continue your 
education at outstanding universities 
located nearby. 

Project work is conducted by 
small groups where the effort of each 
individual is more quickly recog• 
nized and where opportunities for 
learning and advancement are 
greatly enhanced. For complete 
information, write to Mr. G. D. 
Bradley. 

THE GARRETT ... CORPORATION 

9851 5. SEPUL.VEDA BL.VD •• L.OS ANGEL.ES 45, CAL.IFORNIA 

DIVISIONS: A/RESEARCH MANUFACTURING, L.OS ANGEL.ES • A/RESEARCH MANUFACTURING. PHOENIX • AIRSUPPL.Y 

A/RESEARCH INDUSTRIAL. • REX• AERO ENGINEERING • AIR CRUISERS • A/RESEARCH AVIATION SERVICE 
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Nope, this isn't 

BULLARNEY, yet 

0.,#'-~ 

SIIAM£ o,v }OV, JO// LJO/1/'r h'AVE 
A C/RCVIT BREAk'ER /;f/ Th'E 

L/A/E 

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

"" 
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A young engineer took his girl to 
an open air opera one beautiful, 
warm, summer evening. During the 
first act he found it necessary to ex
cuse himself. He asked the usher 
where the men's room might be 
found. 

"Turn to your left, and walk 
down to the big oak tree, and there 
it is." 

The young engineer did as he was 
told and in due time returned to his 
seat. 

"Is the second act over yet?" he 
asker his gir I. 

"You ought to know," she replied, 
"you were in it." 

"" The bartender had noticed a 
customer eyeing the beautiful woman 
at the end of the bar. "Don't get 
any ideas, bud, that woman is my 
wife." 

"Who's got any ideas? Just gimme 
a piece of beer." 

"" 

"Hell, yes," said the Devil, pick
ing up the phone. 

"" 

Answer to question on Physics 
test: A meter is the distance between 
two bars in Paris. 

"" 

.;_:~ 

.~ , ·~ 
'. "'::~ 

·. > ~ 
' .. , . "~. 
---- "- -. " ... 
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JOB FACTS FROM DU PONT 

OPPORTUNITIES AT DU PONT CONTINUE TO GROW 
FOR ALL KINDS OF ENGINEERS AND SCIENTISTS 
r-·------------- -7 

WHERE DO YOU 
WANT TO WORK? 

by 
F. L. Johns 

Du Pont 
Representative 

I wouldn't be entirely realis
tic if I said that you can 
choose your job location 
from DuPont's 75 plants and 
98 laboratories scattered 
over 26 states. But Du Pont 
does have jobs open in many 
of these locations, so there is 
a good chance that we may 
be able to match your pref
erences and qualifications 
with available openings. 

Right now, most of the 
Du Pont units are east of the 
Mississippi, but we have 
plants in Texas and on the 
Pacific Coast, too. In the past 
year plants were completed 
in Michigan, California, 
Ohio and Georgia. New 
plants are also under con
struction in Kansas, T ennes
see, Virginia and North 
Carolina. Perhaps one of 
these locations has just what 
you're looking for in a job. 

For a complete list of our 
plant locations, please write 
to me at E. I. du Pont de 
Nemours & Co. (Inc.), 
2494-B Nemours Building, 
Wilmington 98, Del. 

L _______________ J 
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Career opportunities at Du Pont are 
greater today than ever before be
cause of the Company's continued 
growth. In 1957, DuPont's sales 
were at the $2 billion level. Four new 
plants were being built. New research 
programs were being launched, and 
new products were moving into the 
production and marketing stages. All 
of these developments tend to broaden 
opportunities at Du Pont for the 
young scientist and engineer. 

ALL KINDS OF ENGINEERS 

Students with chemical engineering 
and chemistry degrees are needed, of 
course. But the opportunities are 
equally great for students majoring 
in many other fields. And the type of 
work for these men varies greatly. 
Among other things: 

Mechanical engineers work in re-

search and development as well as in 
plant engineering and production 
supervision. 

Metallurgical engineers conduct 
studies in metal fatigue and corrosion 
and engage in fundamental research 
into the nature and properties of 
elements. 

Civil engineers have many assign
ments, including design and super
vision of the construction of Du Pont 
plants and laboratories. 

Men studying for degrees in electri
cal, mining, petroleum, industrial and 
many other specialized fields of engi
neering will find equally challenging 
outlets for their talents at Du Pont. 

If you're interested in finding full 
scope for your ability, Du Pont offers 
you plenty of opportunity. 

Du Pont Training Tailored to Individual 
Each of Du Pont's operating depart
ments has its own training program 
because each has special require
ments. But both formal and informal 
programs are tailored to the interests 
and needs of the individual. 

Generally, you go to work on an 
assignment at once and start learning 
right away. This headstart on respon
sibility is an important factor in your 
progress. Based on your qualifica
tions, you're given one segment of a 
project to tackle almost immediately. 
You learn quickly and informally in 
consultation with your supervisor and 
other engineers on the same project. 
This training is supplemented by fre
quent meetings, seminars, studies of 
plant operations and procedures. 

And since Du Pont is interested in 
the progress of the individual, your 

performance is evaluated at regular 
intervals by your supervisor. The;:e 
discussions bring out your strong and 
weak points and together you work 
out a program for improvement. This 
training and evaluation continues 
year after year as you advance in 
the Company. 

SEND FOR INFORMATION BOOKLET 

Booklets on jobs at Du Pont are 
yours for the asking. Subjects 
include: mechanical, civil, metal
lurgical, chemical, electrical, in
strumentation and industrial 
engineers at Du Pont; atomic 
energy, technical sales, research 
and development, Name the sub
ject that interests you in a letter 
to Du Pont, 2494-B Nemours 
Building, Wilmington 98, Del. 
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Nope! Not Yet! 

Bullarney' s Farther Back 

a,, ,,. 

,7'/4JF/////),//I f '/~ #,?~~ 

J)A,# __ ,1/AMJO __ A/<_£ /2'4'S/AIG TIIE CVR//£ LJ,o cl/e"!YONe BR,,.,,, r,,,,,,.,,, Yo<>.s .ifw,,,,, 

-· .·. or.:-~i:, ,. ,, .. :·-. > . 

. .P(:~/;J/il 
LA?A-'7"' K/f/0#' JUST GOES L3EP-L3£P- BEP 

Ode to a Lab Report 
When I grow old and even older, 
I'll never forget that manilla folder, 
Bane of existence, object of hate 
And never less than three weeks late. 
Title, object, method, theory, 
The clock strikes one, my eyes are 

bleary. 
If I could have my preference 
I'd never write a reference, 
Never compute efficiency 
For readings numbering eighty-three, 
But many like that I have done, 
At least infinity plus one, 
Many to tell the dullest dullard 
That graphs are labeled and curves 

are colored. 
Engineers Arise- storm the fort: 
And abolish forever the lab report. 

-Unanimous 

A castaway on a desert island, 
following another shipwreck, pulled 
ashore a girl clinging to a barrel. 

"How long have you been here?" 
asked the girl. 

"Thirteen years" replied the casta
way. 

"All alone-then you're going to 
have something you haven't had for 
thirteen years," said the girl. 

"You don't mean to tell me that 
barrel is full of beer." 

"' Our thought of the Month, "A 
pinch of salt is greatly improved by 
dropping it into a can of beer." 

"' Co-ed: Jack, are you sure that it's 
me that you're in love with and not 
my clothes?" 

Jack: "Test me, darling." 

"' Dean: "Know you? Why, I knew 
you when your mother was kicked 
out of college." 

THE MISSOURI SHAMROCK 



Tear out this page for YOUR STEEL NOTEBOOK ... 

Small steel tube with a giant memory 
IBM engineers needed a small 
steel tube-a memory unit for a 
computer-whose whirling sur
face would pick up thousands of 
complicated figures as magnetic 
impulses, retain and, years later, 
read them back instantly. This 
called for the cleanest, most uni
form quality steel that could be 
produced. IBM consulted Tim
ken Company metallurgists, 
who recommended a certa in 

analysis of Timken® fine alloy 
seamless steel tubing. IBM 
found the steel so clean that 
when properly plated it accu
rately recorded up to 100,000 
electro-magnetic impulses. So 
strong it withstood the centrif
ugal forces of 12,000 rpm with
out distortion or damage. It's 
another example of how Timken 
Company metallurgists solved 
tough steel problems. 

WANT TO LEARN MORE ABOUT 
STEEL OR JOB OPPORTUNITIES? 
To learn more about electric fur
nace fine alloy steel, send for " The 
Story of Timken Steel Quality". 
And for help in planning your 
future, write for "Career Oppor
tunities at the Timken 
Company". We will 
reply promptly. The 
Timken Roller 
Bearing Company, 
Canton 6, Ohio. 

See the next Timken Televent hour, "The Innocent Years" over NBC-TV, Thursday night, November 21st. 

0 TIMKEN I:o;STEEL 
TRADE-MARK REG. U. 5. PAT. OFF. 

SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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Shamrock Sez 

Well, here we are again, same 
song, second verse. Welcome to the 
ranks of the boy bird watchers, who 
are presently founding a Sputnik 
chapter at Mizzou. Address all in
quiries to Room 233, Engineering 
Building in care of the circular file. 

Ye Ed, recently returned from the 
Engineering College Magazines As
sociated Convention, says we must 
have copy, so copy we shall have. 

It seems the corn plaster sales
men were doing a booming business 
a while back. The E.E.'s had an 
inspection trip and they walked and 
they walked and they walked. After 
the third day, the cummunications 
and electronics boys were complain
ing of nightmares of power trans
formers and generators. Morale, 
somewhat lacking during the day 
trips, generally picked up for the 
evening tours. 

One such tour prompted two of 
the boys to take on a consulting job. 
It seems a dancer (for want of a 
better name) in a place on De 
Baliviere strip wanted them to design 
her a costume with a holiday theme. 
She was going to dress as a Christmas 
tree and the costume was a string 
of flashing colored lights. 01' Sam 
will get you a photo of the finished 
product if he can sneak it past the 
censor. 

By the way there, you lucky '58 
graduates, that was the last E.E. 

NOVEMBER, 1957 

SLIPSTICK SAM, BS '99 

inspection trip, forever and ever, 
amen. The powers that be, have 
ordained it so. It seems the senior 
class was too large to be easily 
accommodated by the companies and 
nearly a full week of school was lost. 
Also, the trip is expensive and the 
lack of large local electronics in
dustries makes the trip less interesting 
for the communications boys. It was 
finally decided that the disadvantages 
outweighed the merits of the trips, 
so V.I.P. Capps and Combs, who 
went on the last trip as faculty 
members, reached the same conclu
s10n, no more. 

Hey, slide rule pushers, Engine 
Club is sponsoring a contest for all 
you fast men with a slipstick. For 
prizes, they are giving slide rules, 
five of which have been donated by 
Pickett and Eckel. The contest will 
be held Monday, Dec. 9 and the 
winners will be announced at the 
Engine Club meeting, Dec. 10. 

There are two divisions of the 
contest, one for freshmen and 
sophomores and one for juniors, 
seniors and graduate students. The 
upper division will have about 90 
problems and a time limit of about 
90 minutes. The lower division con
test will be shorter. According to 
contest chairman, Dan Burns, ac
curacy will be stressed more than 
speed. The contest rules are similar 
to rules used at the University of 
Texas, where the contests are held 

regularly. 
On the subject of slipsticks, there's 

a fellow in the HKN sliderule class 
from the University Lab School. 
He's Charles Ramsden, in the 6th 
grade and the Son of Mrs. Cecelia 
Ramsden, Secretary to the Dean. 
01' Sam was talking to Charles the 
other day and Charlie mentioned 
that placing the decimal point was 
somewhat of a problem but re
marked that he was slightly handi
capped, not having studied decimals 
in school yet. 

Ye Ed says he can still use articles 
if any of you would care to look 
into your freshmen English or tech 
writing files. If you have a couple 
of free hours to spend on an article 
and need some material, he has 
press releases by the carload, which 
can be quickly rewritten into very 
presentable articles. If you've never 
written an article to be published, 
you'll be surprised at the kick you'll 
get out of seeing your name on the 
byline. 

Incidentally, if anyone understands 
those crazy cartoons of Welch's, I 
wish he'd explain them to me. 

Bonjour Belinda, 
Sam 
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The reason no woman has ever 
married the man in the moon is 
because he only makes a quarter a 
week, gets full once a month, and 
stays out all night. 

"" You college students might toss 
this one at your instructor tomor
row: "How, my good man, did you 
get along with your pogonotomy this 
morning?" (It's the manly art of 
shaving in case you stump him.) 

"" Since we call professors "profs" 
it's easy to figure out what we ought 
to call assistants. 

"" Voice on phone: "Hello, is this 
the City Gas Works?" 

Professor: "No, this is the Univer
sity Public Speaking Department." 

Voice on phone: "Well, I didn't 
miss by much, did I?" 

"" "What would you say is the dif-
ference between a modern car and 
a coed?" 

"Well, the modern car has some
thing under the hood." 

"May I come in?" he said. "It's 
the room I had when I was in college 
in '09." 

"Yes Sir," he said, lost in reverie. 
"Same old windows. Same old view 
of the campus. Sa,me old closet." 
He opened the door. There stood 
a girl, greatly embarrassed. 

"This is my sister," I said quickly. 
"Yes sir. Same old story." 

"" She. "What's the matter? Don't 
you love me anymore?" 

He: Sure I do. I was just resting. 

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

"" Learned in Mechanics: 
Every couple has a moment. 

"" "Oh dear, I missed you so much," 
she said as she raised the revolver 
and fired again. 

"" The dimmer the light, the greater 
the scandle power. 

Book Name Plate 

UKE HELL IT'S YOURS! 

Put It Back and Get Your Own. 

· ~ This book is the property of: 
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NAME 

ADDRESS 

PHONE 

Engineer's Club 

CLASS 

MISSOURI SHAMROCK 

LEROY KROENKE, M.E., '58 

I wish I were a kangaroo 
Despite his funny stances. 
Then I'd have a place for the 

junk 
My girl friend brings to dances. 

"" "Here's to the land we love, and 
vice versa!" 

"" You can always tell a carpenter 
By the way he files his saw; 
You can always tell a dentist 
By the way he yanks your jaw; 
You can always tell an artist 
By his ever steady touch; 
You can always tell a woman 
But you sure can't tell her much. 

"" Student: "Could you help me 
with this problem?" 

Professor: " I could, but I don't 
think it would be quite right." 

Student: "Well, take a shot at it 
anyway." 

"" "You don't understand the deriva-
tion? Well, watch the blackboard 
while I go through it." 

Customer: "Have you any four-
volt, two-watt bulbs? 

Clerk: "For what?" 
Customer: "No, two." 
Clerk: "Two what?" 
Customer: "Yeah." 

"" She: "How about a date, big 
boy?" 

Aggie: "Can't. Gotta go to bed 
and get some sleep." 

She: "Why?" 
Aggie: "Tomorrow's my tough 

day. Gotta shave." 

"" Man is but a worm of the dust: 
he wiggles around for a while until 
presently some chicken gets him. 

THE MISSOURI SHAMROCK 



PHOTOGRAPHY AT WORK 
No. 30 in a Kodak Series 

Pepsi-Cola Internacional Panorama, 
a maga zine of places and people, 
reaches people around the world, 
builds recognition for Pepsi-Cola as a 
produce associated with the bette r, 
happier side of Ii fe. 

Photography 
speaks 
• 1n every 
language 

This picture leaves no doub t tha t Netherl anders 
are neighborly. 

Wh at bet ter way to say people cake naturally to 
"Pepsi " whether in Leopoldville or Lichtenstein? 

To tell its story in 75 coun
tries, Pepsi-Cola puts pictures 
to work to add meaning to the 
product's global billing as '' the 
refreshment of friendship.'' 

To build up an atmosphere of 
friendliness and understanding 
in mark ets around the world, 
P epsi-Cola International pub
lishes "Panorama" -and gives the 
brunt of the job to photography. 

Photograph y knows no lan
guage barrier. It is clear to young 
and old alike-appeals to every-

one. With photography, people 
are real; situations authentic, 
convincing. This is what makes 
photography such a powerful 
salesman. 

Large businesses and small can 
use this powerful salesm anship
can also use photography to cut 
costs and save time in many other 
ways. It can help with problems 
of product design-can watch 
quality in production. It trains . 
It cuts office routine. You'll find 
that it can work for you, too. 

EASTMAN KODAK COMPANY, Rochester 4, N. Y. 

CAREERS WITH KODAK 

With photography and photogra phic processes 
becoming increasin gly important in t he business 
and industry of tomorrow, there are new and 
challenging opportunities at Koda k in research , 
engineerin g, electronics, des ign and production. 

If yo u are looking for such an interes ting op por
tuni ty, write for information about ca ree rs with 
Kod ; k. Addr ess: Busin ess and T ec hni ca l 
Personnel Dept., Eastm an Kodak Company, 
Roches ter 4, N . Y. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -----



Although many surveys show that salary 
is not the prime factor contributing to job 
satisfaction, it is of great importance to 
students weighing .career opportunities. 
Here, Mr. Gouldthorpe answers some 
questions frequently asked by college 
engineering students. 

Q. Mr. Gouldthorpe, how do you deter
mine the starting salaries you offer 
graduating engineers? 

A. Well, we try to evaluate the 
man's potential worth to General 
Electric. This depends on his quali
fications and our need for those 
qualifications. 
Q. How do you evaluate this potential? 

A. We do it on the basis of demon
strated scholarship and extra-curric
ular performance, work experience, 
and personal qualities as appraised 
by interviewers, faculty, and other 
references. 

Of course, we're not the only com
pany looking for highly qualified 
men. We're alert to competition and 
pay competitive salaries to get the 
promising engineers we need. 
Q. When could I expect my first raise 
at General Electric? 

A. Our primary training programs 
for engineers, the Engineering Pro
gram, Manufacturing Program, and 
Technical Marketing Program, gen
erally grant raises after you've been 
with the Company about a year. 
Q . Is it an automatic raise? 

A. It's automatic only in the sense 
that your salary is reviewed at that 
time. Its amount, however, is not 
the same for everyone. This depends 
first and foremost on how well you 
have performed your assignments, 
but pay changes do reflect trends in 
over-all salary structure brought on 
by changes in the cost of living or 
other factors. 

One of a series l 
Interview with General Electric's 

Hubert W. Gouldthorpe 

Manager- Engineering Personnel 

Your Salary 

Q. How much is your benefit program 
worth, as an addition to salary? 
A. A great deal. Company benefits 
can be a surprisingly large part of 
employee compensation. We figure 
our total benefit program can be 
worth as much as 1/ 6 of your 
salary, depending on the extent to 
which you participate in the many 
programs available at G.E. 

Q. Participation in the programs, then, 
is voluntary? 

A. Oh, yes. The medical and life 
insurance plan, pension plan, and 
savings and stock bonus plan are all 
operated on a mutual contribution 
basis, and you're not obligated to 
join any of them. But they are such 
good values that most of our people 
do participate. They're an excellent 
way to save and provide personal 
and family protection. 

Q. After you've been with a company 
like G.E. for a few years, who decides 
when a raise is given and how much it 
will be? How high up does this decision 
have to go? 

A. We review professional salaries 
at least once a year. Under our 
philosophy of delegating such re
sponsibilities, the decision regarding 
your raise will be made by one man 
- the man you report to; subject to 
the approval of only one other man 
- his manager. 

Q. At present, what salaries do engi
neers with ten years' experience make? 
A. According to a 1956 Survey of 
the Engineers Joint Council*, engi
neers with 10 years in the electrical 
machinery manufacturing industry 
were earning a median salary of 
$8100, with salaries ranging up to 
and beyond $15,000. At General 
Electric more than two thirds of our 
10-year, technical college graduates 
are earning above this industry 

median. This is because we provide 
opportunity for the competent man 
to develop rapidly toward the bigger 
job that fits his interests and makes 
full use of his capabilities. As a 
natural consequence, more men have 
reached the higher salaried positions 
faster, and they are there because of 
the high value of their contribution. 

I hope this answers the question 
you asked, but I want to emphasize 
again that the salary you will be 
earning depends on the value of 
your contribution. The effect of such 
considerations as years of service, 
industry median salaries, etc., will be 
insignificant by comparison. It is 
most important for you to pick a job 
that will let you make the most of 
your capabilities. · 

Q. Do you have one salary ·plan for 
professional people in engineering and 
a different one for those in managerial 
work? 

A. No, we don't make such a 
distinction between these two im
portant kinds of work. We have an 
integrated salary structur:e which 
covers both kinds of jobs, all the way 
up to the President's. It assures pay 
in accordance with actual individual 
contribution, whichever avenue a 
man may choose to follow. 

* We have a limited number of copies of 
the Engineers Joint Council report en
titled "Professional Income of E ngi
neers-1956." If you would like a 
copy, write to Engineering Personnel, 
Bldg. 36, 5th Floor, Genera I Electric 
Company, Schenectady 5, N. Y - 959-7 

LOOK FOR other interviews dis
cussing: • Advancement in large 
Companies • Qualities We look: fc,r 
in Young Engineers • Personal D• 
velopment. 

GENERAL. ELECTRIC 





Molten iron runs white hot from a huge 
ladle into an open hearth furnace for con
version into steel. The qua lity of this steel 
is the responsibi lity of this engineer. He 
also assists in coordinating open hearth 
operations and incoming raw materials 
and plans improvements in methods. This 
is a typical example of one of the many 
opportunities for engineering graduates 
at United States Steel. 

In choosing your career . .. consider United States Steel 
... the leader in the one industry that's truly basic! 

IT has been said: "United States Steel is 
the industrial family that serves the nation 

and the world." For in our homes and fac
tories ... in communications ... in transpor
tation-steel is basic. 

This means that in the complex and rami
fied organization which constitutes United 
States Steel, unlimited opportunities are pre
sented to the college graduate-whether his 
preference is engineering, administrative 
work, or any of a score or more of other 
activities in this highly diversified industry. 

In the final analysis, United States Steel is 
m en . .. men of high caliber, exceptional 
ability, broad vision and complete dedication. 
Traditionally, United States Steel looks to 
its young men of today to become its leaders 
of tomorrow. 

u I 

For complete information on the oppor
tunities available at United States Steel for 
young men of ambition and foresight, send 
for a copy of our free book-Paths of Oppor
tunity. Doing so may very well be the begin
ning of a successful and rewarding career for 
you at United States Steel. 

,--------------------------------, 
United States Steel Corporation, Personnel Division I 
525 William Penn Place, Pittsburgh 30, Pa. I 

Please send me a free copy of your book, " Paths of Opportunity." I 
I 

Name ........ .. .... . ...... .. ... I 
I 

(Coli ege) ............ .. .. ..... . 
(Course) 

............ . I 
(Date of graduation) I 

Address ....... .. .. ..... . .... . ....... . ........ . . . . .. ......... ............... .. . I 
I 

City . .. . ..... ........ .. . ........... .•. .. .. .... . ..... ... . State ... . . . . . . . . . . . . . . . . . . . . . I _________________________________ J 



Here at the Materials Testing Reactor, 
operated by Phillips Petroleum Com
pany for the Atomic Energy Commission 
near Idaho Falls, Idaho, radiation level 
is checked before placing a sample of 
material under neutron bombardment. 

OPPORTUNITIES FOR YOUNG MEN ON THE 
FRONTIERS OF SCIENCE AND ENGINEERING 

In McGregor, Texas, Phillips Rocket Fuels Division 
operates Air Force Plant 66-an important in
stallation with up-to-date facilities for develop
ment, test-firing and manufacture of solid 
propellants for missiles and rockets. 

DECEMBER, 1957 

Careers in research are being offered to many techni
cal graduates at Phillips Petroleum Company. For 
example, at the National Reactor Testing Station 
Phillips has over 1500 employees who operate the new 
Engineering Test Reactor, which develops the highest 
known radiation intensity ... the Chemical Processing 
Plant (where spent fuel elements from nuclear re
actors are processed for recovery of unconsumed 
uranium) ... the Materials Testing Reactor ... and 
other important facilities of the Atomic Energy 
Commission. 

Other fine opportunities for technical graduates are 
available in the various Phillips plants manufacturing 
such diversified products as gasoline, motor oil, rub
ber, polyethylene plastics, carbon black, and fertilizer. 
Whether you are looking for a career in research, 
design, construction, operation, or any of a dozen 
other specialties, you have a wide selection of pos
sibilities with Phillips. 

If you want a career with a future, we invite you to 
write to our Technical Manpower Division for further 
information. And when the Phillips representative 
visits your campus, be sure to arrange for an interview. 

D. R. McKeithan, Director 
Technical Manpower Division 

PHILLIPS PETROLEUM COMPANY 
Bartlesville, Oklahoma 
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To engineering undergraduates 

who want to plot a better 

career curve ... 

DOUGLAS TEAMWORK 

HELPS TO RELIEVE 

ENGINEERS OF 

BURDENSOME 

PROJECT DETAILS! 

There are no "dead end" jobs at Douglas. As part I 
of a crack engineering team, you'll be encouraged to use \b.er lV. ~ 
your full talents. Important assignments will give you \-V-t it4 / 2 ~ · I\ 
the opportunity for greater accomplishments (!J° /1/IUGL#S ,4...l'1.., 
and the kind of future you want. Wherever you choose \ ,4L',, 
to locate - in California or across the nation - <JL/~ 
Douglas has a top assignment for you. 
For important career opportunities in your field, write: 

C. C. LaVENE 
DOUGLAS AIRCRAFT COMPANY, BOX 6102-L 
SANTA MONICA, CALIFORNIA 

FIRST IN AVIATION 

THE MISSOURI SHAMROCK 
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At Sylvania a man may choose from 67 plants and laboratories doing 
research, development and production throughout the broad spectrum 
of activities in the electrical-electronics industry. 

Graduates will find tough, but challenging, problems waiting for 
them in these laboratories and plants. (We make no bones about the 
difficulty of the work-it will tax your every skill.) But hard work has 
many compensations at Sylvania-where 75% of the facilities have 
been completed in the last 6 years-where equipment is the latest
where your associates are men of stature and reputation - and above 
all, where the atmosphere is one of freedom and accomplishment. 

And, at Sylvania, personal ·recognition and reward are realities. In 
simple words, a Sylvania man goes as far as his own abilities take him 
in: Electrical Engineering (Radio-Electronics-Communications-Illum
ination) - Mechanical Engineering- Chemical Engineering- Chem
istry (Physical-Analytical-Inorganic) - Metallurgy- Metallurgical 
Engineering-Physics-Industrial Engineering-Mathematics-Cer
amics - Ceramic Engineering- Glass Technology. 

Salaries are excellent, and comprehensive benefits include educational 
assistance plans. To learn more about these nationwide opportunities, 
see your college placement officer, or write us for a copy of "Today & 
Tomorrow with Sylvania." 

~SYLVANIA~ 
SYLVANIA ELECTRIC PRODUCTS INC. 
1740 BROADWAY, NEW YORK 19, NEW YORK 

LIGHTING TELEVISION- RADIO ELECTRONICS 

PHOTOGRAPHY • ATOMIC ENERGY • CHEMO-METALLURGV 
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TIGER Laundry 
& Dry Cleaning Co. 

GI 3-4155 

1101 Broadway-Columbia 

BARN HART'S 
Laundry & 

Dry Cleaning Co. 
GI 3-3197 

110½ N. 8th - Columbia 

• Hart Schaffner & Marx 

• Botany 

• Manhattan 

For Advertised Brands 

"OF COURSE" 

Purchase Your 
Feature Lock 

Engagement Rings 
At 

CAMPUS JEWELRY 
Use Y our Credit 

Free Gift Wrapping and 
Wrapping for Mail 

on All Gifts 
706 Conley across from Jesse Hall 

Timeless sewers with Dickey Pipe 

7104 

You build generations of trouble-free service into 
sewers when you use Dickey Salt-Glazed Vitrified 
Clay Sewer Pipe. Regardless of the alkalinity of the 
soil ... the pH of the sewage ... the destructiveness of 
industrial wastes ... or the attack of the dilute sul
phuric acid formed from sewer gas . .. Dickey pipe 
will remain unharmed. The chemically inert clay 
body of Dickey pipe is fused into one smooth, strong 
piece at temperatures in excess of 2000°F. It is one of 
the most dense, corrosion-proof materials known to 
man ... the ideal material for sewers that must serve 
communities or industries for generations ... despite 
the content of the sewage emptied into them. 

Providing improved sanitation for better living 

ICKEV sanitary 
salt-gl_azed 
clay pipe 

• • - . Kansas City, Mo., Meridian, Miss., 
vr.T, S D :IC KE y I Birmingham, Ala., Chattanooga, Tenn. , 

OLAY MP'O, CO, San Antonio, Tex .• Texarkana, Tex.-Ark. 

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

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

Compliment Her With A CORSAGE 

Flowers Wired Anywhere 

25 ON THE STROLLWAY 
PH. GI 2-3151 
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Design of flexible ASPHALT pavement 

The flexibility of modern Asphalt 
pavement is one of the great 
achievements of scientific road
building. 

It is the planned result of layer
upon-layer construction that 
"locks" surface to foundation to 
help spread the weight load, 
absorb shock and pounding 
without cracking. 

Modern Asphalt paving 1s 

designed to make maximum use 
of native soil and other native 
materials such as sand, stone, 
slag and gravel. This is one im
portant reason for the economy 
of modern Asphalt roads. 

Study the diagrams on this page. 
They show how the load is dis
tributed on modern Asphalt con
struction and how the maximum. 
stress varies with depth of 
pavement. 

Be 11ure to cut 

out andfile 

this data sheet 

and those 

previoualy 

in11erted in this 

publication. 

Make them 

your 

profe1111ional 
reference 

material . 

• THE ASPHALT INSTITUTE, Asphalt Institute Building, College Park, Maryland 
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Where young men worl~ on big jobs 
It takes a lot more than electronic calculators 

and push buttons to run a big refinery like ours 

at Whiting. It takes scientifically trained and 

skilled men. Take, for example, Bill Nemec, who 

shares in the responsibilities of our Refinery 

Economics Division Technical Service group. 

A chemical engineer, Bill came to us from 

the University of Michigan. He and his associ

ates work on problems involving chemical 

engineering, economics, cost control and sound 

advance planning. Facing new situations daily, 

they work with many people in the Research 

Center and in the refinery. As a result, they 

gain an ever-widening knowledge of refinery 

operations. 

Sound interesting? Bill Nemec is one of hun

dreds of young men with widely varied back

grounds, talents and responsibilities building 

careers at Standard Oil's progressive Whiting, 

Indiana, laboratories. 

Standard Oil Company (STANDARD) ,..1,1r 910 South Michigan Avenue, Chicago 80, Illinois 
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Difference between ordinary magnetic Iron (left) and Cubex (right) Is diagrammed on glass panel by 

Or. George w. Wiener, who heads up research on soft magnetic materials at Westinghouse Research 

YOUNG WESTINGHOUSE SCIENTISTS 
open new design · frontiers with 

Westinghouse scientists have climaxed an intensive 
search that promises significant improvements in 
electrical equipment performance and operating costs. 
With this new alloy, Cubex,® metal crystals are aligned 
in ice-cube fashion so that magnetism flows readily in 
four directions instead of two ... actually turns corners 
with markedly less resistance. 

Now in the development stage, it will bring such 
important benefits as better performance, higher effi
ciency and smaller size to users of motors, transformers, 
and other electrical apparatus. 

Developed in Westinghouse Research Laboratories, 

Cubex is the result of continuous programs of research 
and development since the 1920's. 

This work on magnetism is only one of the many 
interesting jobs engineers and scientists at Westing
house are engaged in all the time. Other fields include 

ATOMIC POWER 

AUTOMATION 

JET-AGE METALS 

CHEMISTRY 

RADAR 

SEMICONDUCTORS 

ELECTRONICS 

LARGE POWER EQUIPMENT 

GUIDED MISSILE CONTROLS 

and dozens of others. 



Laboratories. Dr. Wiener got his B.S. In 1943 from University of Wisconsin. In 1953 he earned his Ph.D. at 

University of Pittsburgh while working at Westinghouse and studying on tuition-free Graduate Study Program. 

BREAK THROUGH MAGNETIC BARRIER: 
cube-oriented alloy · 

For more information on Westinghouse research in 
the field of magnetism, or information on job oppor
tunities, write to Mr. J. H. Savage, Westinghouse 
Electric Corporation, P.O. Box 2278, Pittsburgh 30, Pa. 

Westinghouse 
FIRST WITH THE FUTURE 

Cube-orientation of crystals In Cubex Is revealed by "etch 

pits" In this photomicrograph. Cubex Is a silicon-steel 

alloy, easily ma51netlzed In four directions Instead of two. 





What do you want to see and read in the SHAMROCK? Do you want 
a predominantly technical magazine or would you desire to have humor 
along with news of industry, students, and alumni? 

In October the editor and the associate editor of the MISSOURI SHAM
ROCK attended the National Convention of Engineering College Magazines 
Associated. Here similar questions were asked and discussed by editors 
from all over the United States. There seemed to be a wide variation in what 
you the readers desire. The opinions varied mostly according to geograph
ical location. For instance, it seems that most of the eastern schools such as 
MIT, NYU, Cornell, and Pennsylvania University thought that the readers 
wanted and needed technical magazines of the formal nature. This meant 
little or no humor, no pin-up pictures and most articles dealing with re
search. On the west coast the opinion of the editors was for a lighter type of 
magazine as printed by most of the engineering colleges here in the Middle
West. By lighter reading it is meant that stories of humor and human 
interest are interspersed with news and the regular columns of interest to 
students and alumni. 

Our staff here at the University of Missouri has been faced with the 
same question, "What does the reader want?" It has been customary in 
the past for the SHAMROCK to be of the lighter nature and we feel that 
that is what is desired but, we could be mistaken. Since it is the desire 
of the staff to produce a magazine of your liking we are interested in hear
ing your opinions. There is no better place to turn for the answer to our 
questions than to you, the readers of our magazine. If you want to see a 
particular type of article in the SHAMROCK, drop us a letter. Possibly you 
have an article that is worthy of being printed. We are offering a prize of 
$10 for the best article printed each month. This contest is open to all 
students and alumni and the article may be on the topic of your choosing. 
Judging will be done by the staff in cooperation with our faculty advisors 
and all entries should be in by the 20th of the month preceding the pub
lication date. We are anxiously awaiting your opinions and contest entries 
which should be addressed to: Editor. MISSOURI SHAMROCK. 233 Engi
neering Building. University of Missouri. Columbia. Missouri. 

FRONTISPIECE: 

FLOATING METALS 

Inside this sealed glass vessel 
-containing an inert atmosphere of 
helium or argon, Westinghouse re
search scientists prepare untrapure 
laboratory-scale ingots of niobium. 
zirconium, itianium and dozens of 
alloys of the future. At white-hot 
temperatures of 4500-5000 degrees 
Fahrenheit the metals melt, and 
float freely suspended in space con
tained only within themselves. 
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... on science and research 

"In every field of science, advances in knowledge are 

forcing more and more specialization. As disciplines 

become narrower and their interactions harder to dis
cern, communication among specialists becomes more 

difficult. At the same time, the relevance of political. 

economic, and social factors in the broad application 
of physics, chemistry, and mechanics to major practical 

problems is increasingly evident. Many such problems, 

YAVNO 

unlike research at the frontiers of the specialties, are too 
broad in their implications and too complex in detail to 
be solved by any expert working alone. The research 

team, uniting the diverse skiils of many specialists, and 

using the best mathematical tools - theoretical and com

putational - is probably the most successful means of 
discovering realistic, timely, and original solutions to 

important problems of public welfare and security." 

- F. R. Collhohm, President 

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

The preparation given in our pri
mary and secondary schools toward 
college study in science and engineer
ing is currently subject to heated de
bate. The college and university pro
grams leading toward degrees in 
science and engineering is under 
close scrutiny by our leaders and edu
cators. The shortage of technical as
sistants to science and engineering 
personnel is often spoken of. How 
good is our present educational sys
tem? Does it encourage capable stu
dents to enter scientific fields? How 
do we compare with the competition 
being presented so graphically by 
Russia? 

A comparison, from primary to 
university and graduate levels of our 
education in comparison with that 
available in Russia will show some 
striking differences and may lead to 
a serious reconsideration of our edu
cational system. 

PRIMARY AND SECONDARY 
EDUCATION 

A typical child in the U. S., hence
forth referred to as Harry, starts to 
school at the age of five. His primary 
and secondary education will be ac
complished in 12 years, probably di
vided 6-3-3. He will complete high 
school at the age of 17. 

Ivan, his counterpart in the U. S. 
S. R. will start school at the age of 
7 and will complete his primary and 
secondary education in 10 years di
vided 4-3-3. He will also graduate 
from senior high at the age of 17. 

I van's schooling will be free and 
compulsory through the seventh 
grade. He goes to school 6 days a 
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week, thirty-three weeks a year. His 
homework load is heavy, starting 
at 1.5 hours in the second grade and 
increasing to 3.5 hours per day in 
the seventh grade. 

One thing is immediately evident 
-Ivan has to work harder. Harry 
in the U. S. A. has little if any home
work until at least high school level. 
Harry goes to school only five days 
a week while I van goes six. 

Since education in the U. S. S. R. 
is controlled by the State, it is every
where identical. The day one class 
studies a particular subject, a similar 
class in each school will also be study
ing that subject. Strict control over 
subject matter and curriculum 1s 
maintained by the State. 

The testing methods of the U. S. 
S. R. are comprehensive and tough. 
At the end of four years of primary 
education, Ivan must pass a state ex
amination. It will be both written 
and oral, with the oral examination 
given before the class and the ex
aminer. 

Harry in the U. S. A. doesn't have 
such a hurdle to cross. His eligibil
ity for entrance into the next grade 
is controlled by his teacher without 
the aid of state controlled examina
tions. An oral exam such as Ivan 
faced is practically unheard of in our 
elementary education. 

I van's next three years of school, 
grades 5-7, inclusive, provide him 
with a solid knowledge of back
ground subjects. His only elective 
course in secondary school, foreign 
language, begins in the fifth grade. 
English is the most popular foreign 

DON KIRBY, E.E. '58 

language to study. 
The study of mathematics is con

tinued, and history, chemistry, phys
ics, and other natural sciences are 
started during the grades 5-7. Alge
bra starts in the fifth grade. 

The first major break in the Rus
sian school system is at the end of the 
seventh grade. This corresponds to 
our break between the eighth grade 
and high school. I van's examinations 
at this point are again state con
trolled and tough, since the state aims 
to "weed out" the lower 10%. The 
State feels that this lower 10% would 
not profitably use the education pro
vided in the remaining three years. 

SECONDARY SCHOOL 

If I van has kept his grades high 
and passed all the State examina
tions, he now has three years of sec
ondary education left-grades 8, 9, 
10. This corresponds to our high 
school. 

Competition in these last three 
years is very stiff. The lower 10% 
has been removed-the tempo of the 
program has been increased. The sur
vivors have the opportunity of going 
to college. 

The study of mathematics, foreign 
language, history, and natural sci
ences is continued on an advanced 
level. Some of the texts used in the 
last two years (9 and 10) in physics 
and chemistry compare very favor
ably with our college freshman 
courses in these subjects. 

The Soviets have an intense pro
gram of extracurricular activities, 
such as science clubs, hobby shops, 

(Continued on page 26) 
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The never-ending search for oil takes men to 
strange places-even to ocean floors. 

Here Mobil scientists, the first company team of 
research geologists trained as skin divers, probe 
the bottom of the Gulf of Mexico. 

From their findings have come clues which may 
lead to the location of new oil reserves to strength
en the Free World-to guarantee you a continu
ous and abundant flow of the thousands of 
products made from petroleum to enrich your life. 

Geology is but one of many professions repre
sented on the world-wide roster of Mot] per
sonnel. We also employ nuclear physicists, math
ematicians, chemists and engineers of every type, 
marketing analysts, marketers . . . people pre
pared to handle more than 100 different positions. 

If you qualify, the Mobil companies offer you an 
opportunity to build a career through training 
that will utilize your talents to the fullest . . . 
constantly challenge your ingenuity ... reward 
you with a lifetime of richly satisfying work. 

For more information about your opportunity 
with the world's most experienced oil company, 
see your College Placement Officer. 

SOCONY MOBIL OIL CO., INC. 
NEW YORK 17, N . V. 

Leader in lubrication for 91 years 
AFFILIATES: 

General Petroleum Corp., Los Angeles 5-4, California 
Magnolia Petroleum Company, Dallas 21, Texas 

Mobil Oil of Canada ltd ., Calgary, Alberta, Canada 
Mobil Overseas Oil Company, New York 17, N. Y. 

Mobil Producing Company, Billings, Montana 
Socony Mobil Oil Company de Venezuela 

and other foreign producing companies 

THE MISSOURI SHAMROCK 



JJ.uman Jefalion6 AnJ Gngineer6 

The engineer is often pictured as 
the man with the slide rule, a man 
of figures and facts. Actually this is 
only half of the picture, for every
where he turns the engineer must 
deal with people-other engineers, 
the salesman, the shop man, his own 
boss. To do his job well, to win ac
ceptance for himself and his ideas, 
the engineer must be able to deal ef
fectively with all these people. 

Today the engineer is more than 
ever a team worker. Engineers are 
teamed with scientists to work on de
velopment problems, and with sales 
and shop people in the planning and 
production of apparatus. They are 
called on to deal with customers on 
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complex application and operating 
problems. Few engineers have had 
formal education in human relations 
and many have concentrated so 
much on their technical work that 
they have not benefited fully by their 
experience. 

In this highly technical industrial 
and military world, the engineer is 
in a unique position to provide lead
ership. He is the man with the facts, 
the analytical methods, the creative 
mind. It is natural then that many 
engineers move into management 
jobs. All experienced engineers often 
need to exercise leadership. Some en
gineers are natural leaders. Each of 
us has probably known at least one 

L.A. KILGORE 
Director of Engineering 

V.B.BAKER 
Assistant Director 
East Pittsburgh Division 
Westinghouse Electric Corporation 

man with whom everyone likes to 
work and whose ideas are always 
well received. Some analysis of his 
actions and characteristics may be 
helpful. Is it his enthusiasm, his gen
uine interest in others, his ability to 
make others feel important and part 
of the team, or what is it? 

Then, too, we can get some help 
from reflecting on our own emotion
al reactions to the specific acts of 
others. What are the things that have 
made us feel good towards someone 
and want to go out of our way to 
cooperate? 

(Continued on page 16) 
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( Continued from page 15 ) 

This type of reflection leads to the 
conviction that there are some gen
eral rules of good practice in human 
relations. 

Rules of Good Practice 

Before we attempt to state any 
rules, let's consider a few problems. 
Some feel that rules cannot be made 
for dealing with people; they are im
pressed with the great differences in 
personalities, forgetting that there 
are many wants and reactions com
mon to all. Other people feel that 
there is something basically dishonest 
about patterning their behavior after 
a standard set of rules. This would 
be true for those who could not learn 
to apply the rules naturally and with 
complete sincerity. For example, of
fering a forced or undeserved com
pliment to an associate frequently 
leaves both of you with a bad taste. 
Recognizing that the compliment is 
undeserved, he is suspicious of your 
motives; by the same token your con
science bothers you for being dis
honest. On the other hand, a de
served compliment, sincerely deliv
ered, improves attitudes on both 
sides; and how often we overlook a 
chance to give that sincere compli
ment. Developing a genuine inter
est in others makes it possible to do 
these things naturally and sincerely. 

This implies that, while general 
rules for better human relations can 
be laid down, each person must 
adapt them to his own personality 
and character in applying them. 
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With sincerity as the keynote the 
following rules are offered to be test
ed against your experience. 

First, to develop a warm interest 
in all the people with whom you 
deal. People respond to genuine in
terest in themselves, their work, their 
families, their hobbies. Moreover, 
you benefit substantially, too- not 
only by acquiring broader interests, 
but also by the personal satisfaction 
gained. When this warm interest in 
people becomes habit, any individual 
subconsciously applies a great many 
effective techniques in dealing with 
others. 

A feeling of importance is a strong 
human want in most of us. There
fore if we recognize that the other 
fellow is important, and make him 
feel that way-without resorting to 
insincere techniques-a receptive at
titude may well result. Little things 
-like remembering his name, a sin
cere compliment, or an expression of 
confidence-help bring the other 
person close. Too often we overlook 
or forget these important "small" 
things in daily contacts. 

Be enthusiastic. Enthusiasm is con
tagious and inspires others to greater 
effort. Too often enthusiasm is hid
den behind a cloak of "sophistica
tion," even though inwardly we feel 
highly enthusiastic. Along these 
lines, a point worth remembering is 
that with some people a critical at
titude is an indication of interest that 
can be turned into enthusiasm. 

Maintain a positive attitude. En
gineers must be analytical and crit
ical of error, but they also have to 
get things done. Others respond 
much better when things are put in 
positive terms. By taking the posi
tive approach, we help ourselves as 
well as others to find the best answer. 

Give others a challenge. This often 
inspires and motivates people to their 
highest efforts. People usually re-

spond with their best when they 
know someone has confidence in 
them. When faced with a difficult 
problem, a challenge may whet the 
imagination or kindle desire for 
achievement. 

Many additional rules could be 
devised. A few might be: let the 
other fellow save face, consult with 
others, and show respect for their 
ideas. We should not attempt an all
inclusive set of rules, for human re
lations is an art, not an exact science. 
Also, a coldly scientific analysis of 
personality is a poor substitute for a 
warm interest in the other fellow. 

To some, the rules outlined here 
may represent too mild an approach, 
not suitable for all cases. One engi
neer has suggested three approaches 
to dealing with others: 

1. The personal interest approach. 
2. The objective, or impersonal, 

approach. 
3. The hardboiled "do it or else" 

approach. 

So far in this article only the first 
has been discussed. The objective ap
proach can be used in many daily 
contacts where the other person is 
already interested and is ready and 
willing to do what is right. It may 
also be useful to us at those times 
when there is danger of losing con
trol of our emotions. At such times, 
one ex-engineer says he tried to get 
this objectivity by thinking, "How 
will this situation look to me a week 
from now after things have cooled 
off?" 
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The "hardboiled" approach is one 
an engineer should need rarely, for 
he is usually dealing with reasonable 
people. But in rare cases you may en
counter a person so ruthless that he 
will not respect you until he is shown 
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that you will not be stepped on or 
ignored. Often we misunderstand 
another's motives unless we know 
him very well, hence the other fel
low should be given the benefit of 
the doubt. 

The "hardboiled" approach as a 
means of driving people through 
pressure or fear is poor motivation, 
especially when dealing with creative 
people. Resentment or fear of fail
ure tend to inhibit creative thought 
and distort judgment. 

Interest in the other fellow and 
consideration of his ideas do not 
weaken your position nor make you 
any less forceful. Actually an atmos
phere of free interchange of ideas 
helps to gain cooperation and sup
port. If by listening to the others you 
learn something, and occasionally 
admit to a mistake, people will re
spect you for an open mind. 

Communications 
One important aspect of human 

relations is the much discussed sub
ject of communications. What and 
how much to communicate up and 
down the line are worth consider
able thought, but most important is 
the subject of how to communicate. 
Engineers have a problem common 
to any specialist, that of "talking the 
other fellow's lan°guage." The engi
neer must put himself in the other 
fellow's place to find the concepts 
and the words to put his technical 
ideas across. This applies whether he 
is talking to the shop man or the 
manager. 

The art of listening is also an im
portant part of good communica
tions; it forms the "feedback." The 
response of the other fellow must be 
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sensed in order to regulate and guide 
our own expression. Observing his 
voice and expression, as well as his 
words, places us in a much better 
position to control the situation than 
if we plunge ahead blindly with our 
own thoughts and feelings. This sen
sitivity to others' feelings is one of 
the basic points of the human rela
tions skill and is worth cultivating. 

Part of good communications is ef
fective presentation. Engineers are 
already good at logical thinking and 
organization, but not always adept at 
expression or salesmanship. Present
ing a proposition or making a request 
is really an attempt to sell our ideas 
and ourselves. 

Here is a sequence or a check list 
to help us organize our thoughts and 
actions: 

l. Get a receptive mood. It's often 
worth a few minutes time to get the 
other fellow in the proper frame of 
mind. 

2. Get attention. Start in an area 
of mutual interest, related to the 
proposition. 

3. Build interest in the subject. 
State the subject clearly and show 
him why he should be interested. 

4. Build desire. Appeal to his 
wants, and to his principles, to his 
reason, and to his emotions. If you 
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can, dramatize with a human interest 
story ( to the point), and lead his 
imagination. But use judgment, don't 
oversell. 

5. Leave a clear understanding of 
what is to be done. Get him to state 
what he will do, summarize it your
self, or give a command- whichever 
the situation demands. 

Leadership 

Leadership is one phase of human 
relations in which everyone is inter
ested. There is a good deal more to 
leadership than just getting along 
with people, being persuasive, and 
having good communications-al
though these are certainly a part. 

Integrity is obviously a most impor
tant quality of leadership; but there 
are other qualities of an effective 
leader. 

R espect of the group . People like 
to be led, but they want their leader 
to have at least one strong point
such as ability, or diplomacy, or 
courage. Whatever the quality, it 
must be something that other people 
recognize. No one should hesitate to 
stress his own strong points; however, 
this necessitates greater amounts of 
tact, diplomacy, and understanding. 
Make your good point show, but not 
to the point of being overbearing or 
inconsiderate. 

Willingness to take responsibility. 

Again, others are usually glad to let 
you take the responsibility if you 
demonstrate the ability and the will
ingness, without being over-eager or 
reaching far beyond your ability. 

( Continued on page 18) 
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(Continued from page 17) 

Ability to create a team. People 
like to be a part of a good team. 
You as the leader have to demon
strate our interest in the group as 
a team and let them know what you 
expect of them as part of your team 
in accomplishing the objectives of 
the group. 

Competition with another group 
tends to build team spirit but it can 
also work against cooperation. Com
petition with the accomplishments of 
another firm in the same field or with 
your own previous record is excellent. 

Ability to correct faults tactfully, 
without discouraging others. No one 
likes criticism, but most people will 
accept correction, in private, if you 
display understanding and are just in 
your comments. 

Devotion to the cause. It must be 
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evident that you believe in your 
stated objectives; then your example 
will be a major factor in motivating 
others. Enthusiasm is contagious and 
perseverance provides stability in 
time of difficulty. 

Intellectual courage. In engineer
ing leadership, you must face all of 
the stubborn facts, weigh the risk of 
the unknowns and make a decision. 
People respect and will follow an en
gineer who has a purpose and a plan, 
and the courage to act on his convic
tions. 

Conclusion 
To make the most of their tech

nical abilities, engineers need to be 
effective in dealing with people. The 
keys to actual improvement are sin
cerity and practice. This involves re
membering to do something about it 
at every opportunity. "Get interested 

in the other fellow" is an important 
objective. A warm human interest 
assures that our attitude toward him 
will be right. This interest will help 
to open the door to better communi
cation and it will bring to mind the 
other techniques that can contrib
ute to effective dealings with him. 

Serious effort to improve our hu
man relations is worthwhile. To be 
more effective on the job ... to have 
our ideas more readily accepted and 
our counsel more eagerly sought ... 
these objectives warrant the best ef
forts of any man. 

Editor's Nate: The preceding article 
is an outgrowth of a course in human 
relations which was especially de
signed by Westinghouse for engineers. 
The article appeared in the July issue 
of the Westinghouse ENGINEER. 

,,..,.,, ,..,,,., 
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makes big things happen 
in glass 

To meet the challenge for a wide-range material-glass in many 
forms finds new and exciting applications in modern living. 

Look around you. In buildings, aircraft, automobiles, fac
tories, homes, research laboratories and in college basketball 
arenas-versatile glass performs diverse roles extremely well. It 
can be made to remain rigid at blast furnace temperatures, shield 
from atomic radiation, resist corrosive chemicals, have the tensile 
strength of bronze. Glass can be made to resist terrific impact, 
withstand supersonic speeds and be bent into the delicate arc of 
a shatter-proof windshield. No wonder glass is used in thousands 
of ways to make things more appealing-lighter, brighter, better. 

Yes, look around. Everywhere, the potentialities of .glass are 
being looked at, looked into and developed. 

Have you thought about, looking into a career in glass? If you 
have an aptitude for creative thinking, enjoy challenging assign
ments, like the excitement of looking beyond tomorrow, then by 
all means, look into your career possibilities with Pittsburgh 
Plate Glass Company. Contact your Placement Officer now or 
write to the Manager College Relations, Pittsburgh Plate Glass 
Company, One Gateway Center, Pittsburgh 22, Pennsylvania. 

PAINTS • GLASS • CHEMICALS • BRUSHES • PLASTICS • FIBER GLASS 

PITTSBURGH PLATE GLASS COMPANY 
345 PLANTS, MERCHANDISING BRANCHES, AND SALES OFFICES LOCATED IN 250 CITIES 
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Gerald Maley tells what it's 
Uke to be ... and why he likes 
being ... a Product Develop
ment Engineer with IBM. 

...................... 
*SOLUTION 

: The voltage across the 3 uf capacitor is : 
• 47 volts. This answer may be verified as • 
: follows: • 
• Since the voltage across the 91 ohm re-- • 
: sistor is 91 volts in the steady state, then : 

E1 +Es• 100 or Ei • loo-Es (I) : 

: and E.+Es •91 or E2 a 91 -Es (2) : 

: let Q1 • l1T1 • C1E1 

: let 02 • l2T2• C2E2 

• then Os• l!T1+I2T2 or CsEs • (3) • 
• C1E1+C2E2 

: By substituting in eQuation (31 the expres- : 
• sions for E1 and E2 given in equations (1) • 

: and (2), we have: • 

CsEs • C1 (100 -Es)+C (91 - Es) '. 

• Substituting all known values in this • 
: equation gives: • 

(3 , l(H;) Es- (I, 111-6) (100--Es)+ : 
(2 < la-<;) (91 -Es) 

• Dividing by 10-6 

• 3Es - 100 -Es+2 (91 -Ea) 

6Es• 282 . ' 

Es• 47 volts Answer 
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FIGURING OUT A CAREER? 
Selecting a career can be puzzling, too. 
Here's how Gerald Maley found the solution 
to his career problem-at IBM: 

"What sold me on IBM," says Jerry, "was 
their approach to engineering. I'd expected 
rooms full of engineers at desks. Instead, I 
found all the friendly informality of my col
lege lab." Starting as a Technical Engineer 
in Product Development, Jerry learned a 
great deal about electronic computers in a 
very short time. He was promoted to Asso
ciate Engineer after 16 months. Recently, 
he was made Project Engineer, supervising 
the development of magnetic cores. "In 

computer work," he says, "you can actually 
see electronics at work. This is not the case 
with all such equipment today. In this new 
field, you can be an important contributor 
in a very short time." 

* * • • 
There are many excellent opportunities for 
well-qualified engineers, physicists and 
mathematicians in IBM Research, Develop
ment and Manufacturing Engineering. Why 
not ask your College Placement Director 
when IBM will next interview on your 
campus? Or, for information about how 
your degree will fit you for an IBM career, 

JUST WRITE TO: 

Mr. R. A. Whitehorne 
IBM Corp., Dept. 851 
590 Madison Avenue 
New York 22, N. Y. 

IBM ,., 

INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 

DATA PROCESS! NG 

ELECTRIC TYPEWRITERS 

MILITARY PRODUCTS 

SPECIAL ENGi NEERING PRODUCT$ 

SUPPLIES 

TIME EQUIPMENT 

THE MISSOURI SHAMROCK 



MAN'S rlRST rLIGBT 

Man's first success at being air
borne did not happen in the ordi
nary surroundings as might be ex
pected but on ·an insignificant sand
bar off North Carolina. Once a fer
tile valley, the area was now a barren 
sandy wasteland where only a few 
rotten limbs, from trees that once 
grew in the valley, protruded from 
the sand. The sea, which was near
by, with the help of the wind had 
covered houses and forests. The only 
things that thrived were bedbugs, 
woodticks, and mosquitoes. So poor 
was this valley that only the Weath
er Bureau remained to study the odd 
actions of nature. 

Although this wasteland, Kitty 
Hawk, was of no use to anyone, it 
was the ideal place for Orville and 
Wilbur Wright to experiment on 
their pet theories on flying. Hailing 
from Dayton, Ohio, Orville and Wil
bur were two ordinary bachelors who 
ran a bicycle shop. In their spare 
time at the shop they took up aero
nautics as a hobby ; flying was an un
accomplished task to man at that 
time. 

Though neither had a college edu
cation, both were skilled in mechan
ics. To start their hobby, they wrote 
to the Smithsonian Institution for in
formation thus far collected on aero
nautics. 

Upon rece1vmg the information, 
they decided to go to Kitty Hawk 
because of the favorable conditions, 
sand for protection in case of mis
haps, a strong steady wind for air 
lift, and no trees. At this time it was 
thought that a strong wind was al
ways necessary for flight. 

With this wind came sand storms, 
air currents, air pockets, and many 
other hazards unknown to man. 

DECEMBER, 1957 

Because of these conditions, a man 
was looked upon as crazy to desire 
to fly. Flying was for the birds only 
and would always remain that way 
according to many. Already during 
this time an Englishman and a Ger
man had both met death because of 
their flying machines. Once airborne, 
came the problem of power, "How 
to move forward?" Many said and 
thought that planes must have flop
ping wings. Disbelieving this state
ment, Orville and Wilbur succeeded 
in using the gasoline engine which 
was still an inefficient, heavy appa
ratus. 

With their knowledge of mechan
ics they solved this heavy engine 
problem by casting their own engine. 
Being cast from aluminum it gave 
forth twelve horse power. Not only 
did they make their own engine, but 
they disproved many long accepted 
theories on propellers and developed 
their own efficient types. To study air 
lift and efficiency of wings they con
structed the first known wind tun
nel which created a breeze with a 
fan driven by a gasoline engine. 
From this invention they discovered 
the fact known to many school boys, 
the most efficient was the teardrop 
shaped wing. 

Just before the trial flights they 
heard of the failure of Professor 
Langley of Smithsonian Institution. 
His failure, airborne from a $50,000 
launch, did not compare with the 
Wright Brothers' launch, a 60-foot, 
$4 single-rail track. 

The Wright Brothers' 1903 sum
mer trip to Kitty Hawk, indeed, was 
the whole saga of their invention. 
Through storms of 50 to 70 mile 
an hour they kept on working with 
minor failures, engine breakdowns, 
and even minor crack-ups resulting 

By DON YORK, M.E. '58 

before take-offs. Arriving at Kitty 
Hawk September 23, they finally on 
December 1 7, 1903 succeeded in 
leaving the ground, going headon in
to a 27-mile an hour wind at a speed 
of 7 to 8 miles an hour. This flight 
was approximately 12 seconds and 
120 feet long and ended in a crack
up but fortunately of little damage 
to Orville, the present pilot, or the 
machine. 

When news of their flight reached 
a news magazine reporter, he wrote 
requesting a story and photographs 
of the two men. He received the 
story, but as for the pictures he was 
disappointed. This portion of a let
ter to the writer explains: "Your 
promise of our portrait for the 
L' Aerophile is causing a great deal 
of mental distress. We do not know 
just how to refuse when you have 
put the matter so nicely; and on the 
other hand, we have not the courage 
to face the machine ... " The ma
chine mentioned is the camera. Fi
nally two months after his first re
quest for the pictures, the writer 
gave up. 

Although frightened by a camera 
they kept making flights, each one 
longer than the preceding until Wil
bur made a final flight of 852 feet 
in 59 seconds. Man had conquered 
air! 

With all their acquired knowledge 
on aeronautics they left for Dayton 
knowing the age of the flying ma
chine had come at last. 

Wilbur Wright died of Typhoid 
fever in 1912, Orville of a heart at
tack in 1948. Their rich legacy of 
first-hand history in letters and a 
diary now repose mostly in the Li
brary of Congress. 

... 
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■■ at Pratt & Whitney Aircraft 
in the field of Aerodynamics 
Although ~ach successive chapter in 
the history of aircraft engines has as
signed new and greater importance 
to the pi;oblems of aerodynamics, 
perhaps the most significant de
velopments came with the dawn of 
the jet age. Today, aerodynamics 
is one of. the primary factors in
fluencing design and performance of 
an aircraft powerplant. It follows, 
then, that Pratt & Whitney Aircraft 
- world's foremost designer and 
builder of aircraft engines - is as 
active in the broad field of aero
dynamics as any such company 
could be: 

Although the work is demanding, 
by its very nature it offers virtually 
unlimited opportunity for the aero
dynamicist at P & W A. He deals 
with airflow conditions in the en-

gine inlet, compressor, burner, tur
bine and afterburner. From both the 
theoretical and applied viewpoints, 
he is engrossed in the problems of 
perfect, viscous and compressible 
flow. Problems concerning boundary 
layers, diffusion, transonic flow, 
shock waves, jet and wake phenom
ena, airfoil theory, flutter and 
stall propagation - all must be at
tacked through profound theoretical 
and detailed experimental processes. 
Adding further to the challenge and 
complexity of these assignments at 
P & W A is this fact: the engines 
developed must ultimately perform 
in varieties of aircraft ranging from 
supersonic fighters to intercontinen
tal bombers and transports, func
tioning throughout a wide range of 
operational conditions for each type. 

Moreover, since every aircraft is 
literally designed around a power• 
plant, the aerodynamicist must con
tinually project his thinking in such 
a way as to anticipate the timely 
application of tomorrow's engines to 
tomorrow's airframes. At his service 
are one of industry's foremost com
puting laboratories and the finest 
experimental facilities. 

Aerodynamics, of course, is only 
one part of a broadly diversified en
gineering program at Pratt & Whit
ney Aircraft. That program - with 
other far-reaching activities in the 
fields of instrumentation, combus
tion, materials problems and me
chanical design - spells out a 
gratifying future for many of to
day's engineering students. 

Modern electronic computers accelerate both the analy
sis and the solution of aerodynamic problems. Some of 
these problems include studies of airplane performance 
which permit evaluation of engine-to-airframe applications. 

Design of a multi-stage, axial-flow compressor 
involves some of the most complex problems In 
the entire field of aerodynamics. The work of 
aerodynamicists ultimately determines those aspects 
of blade and total rotor design that are crucial. 

Mounting a compressor In a special high-altitude test 
chamber In P & W A's Willgoos Turbine Laboratory per. 
mits study of a variety of performance problems that 
may be encountered during later development stages. 

Pratt & Whitney Aircraft operates a 
completely self-contained engineering fa
cility in East Hartford, Connecticut, and 
is now building a similar facility in Palm 
Beach County, Florida. For further in
formation about engineering careers at 
Pratt & Whitney Aircraft, write to Mr. 
F. W. Powers, Engineering Department. 

World's foremost designer and builder of aircraft engines 

PRATT & WHITNEY AIRCRAFT 
Division of United Aircraft Corporation 

EAST HARTFORD 8, CONNECTICUT 



JOB FACTS FROM DU PONT 

DU PONT PERSONALIZED TRAINING STARTS SAME DAY 
YOU DO: PREPARES YOU FASTER FOR ADVANCEMENT 
r----------------7 

All KINDS OF 
ENGINEERS NEEDED 

by 
F. L. Johns 

Du Pont 
Representative 

At Du Pont, the opportunity for 
chemists and chemical engineers 
is only part of the story. There 
are equal opportunities for many 
other kinds of engineers. Of 
course, we can't cover all of the 
types of jobs available at Du 
Pont, but I've listed here some 
of the possibilities. 

Civil engineers, for example, de
sign and supervise construction 
of our new plants. Mechanical 
engineers design, lay out and 
plan the purchase of production 
equipment, and they supervise 
production and work in research. 

Electrical engineers lay out and 
maintain power systems for our 
plants. They also design produc
tion equipment. Sales engineers 
in every field apply their skills 
to customers' problems and help 
find new applications and mar
kets for our products. 
Metallurgical engineers develop 
new metal and semi-metallic 
products and work on corrosion 
problems and the selection of 
materials suitable for industrial 
processes. 

We are also interested in engi
neers who have specialized in 
petroleum, plastics, ceramics, 
safety, sanitation and many other 
fields of study. 

Opportunities in most branches 
of engineering continue to grow 
at Du Pont. If you have ques
tions on your own specialty, 
please see me when I visit your 
campus. I'll be happy to try to 
answer them. 

L----------------J 
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Your Classroom Learning Is Applied 
Immediately to Industrial Problems 

Training at Du Pont is tailored to the 
individual. It begins the day you join 
the Company and continues through
out your career. Its purpose is to give 
you as much responsibility as you can 
handle at the outset, and to prepare 
you for future advancement. 

Personalized Development 

When you join Du Pont you are gen
erally given a specific assignment at 
once. You learn informally in consul
tation with your supervisor and others 
assigned to the same project. This 
headstart on responsibility permits a 
new man to move ahead according to 
his abilities. He gets to know Du Pont 
and his job quickly. 

Job Evaluation 

This approach at Du Pont is supple
mented by frequent meetings and sem
inars and by formal job evaluation 

THERE'S A BIG FUTURE 
IN DU PONT RESEARCH 
In 1956, Du Pont spent $77 million 
on research. And over the past 25 
years, $1 has been spent on research 
for every $3 invested in new produc
tion facilities. This activity promises 
plenty of room for the young research 
man to grow. 

Right now, Du Pont engineers and 
scientists are working on hundreds 
of new research projects. Many work 
in the Experimental Station near 
Wilmington, Del.; others are busy in 
laboratories in nine more states. 

reports. Your supervisor, for example, 
will evaluate your progress on the job 
at least once a year. The two of you 
will analyze your performance and 
outline a program for improvement. 
From these evaluations often come 
recommendations for promotion and 
salary increases. 

On occasion, a man may decide 
that he is better fitted for sales or 
research than production work, for 
example. In these cases a transfer 
to another job may be effected with
out any loss in Company benefits or 
without a change in employer. Re
directed, a man often will find him
self and the work for which he is 
best suited. 

If you have any questions about 
personnel development at Du Pont, 
stop in to see the Du Pont representa
tive when he visits your campus. 

SEND FOR INFORMATION BOOKLET 
ON JOB OPPORTUNITIES AT DU PONT 

Booklets on jobs at Du Pont arc 
yours for the asking. The sub
j ects of particular interest to 
young graduates include: me
chanical, civil, metallurgical, 
chemical, electrical, instrumenta
tion and industrial engineers; 
atomic energy, technical sales, 
business administration, research 
and development. Write, men
tioning the subject that interests 
you. The address: Du Pont, Room 
2494-C Nemours Building, WH
mington 98, Delaware. 

THE MISSOURI SHAMROCK 



Sure we want you • •• 

IF you show potential for 
success in your field 

IF you're anxious to in· 
crease your skills and 
knowledge 

IF you can co-operate 
with others to get a job 
done 

IF you want to do what's 
expected of you - and 
more 

Union Carbide's engineers and scientists are 
among the best in industry- and we need top 
engineering and science graduates to move 
up with them as Union Carbide expands. 

Nuclear energy, extremes of heat, cold, pres
sure, and vacuum- Union Carbide people 
work with these basic tools over the entire 
scale of the physical sciences. 

Union Carbide people extend the frontiers 
of science through teamwork-yet, since 
technical teams are small, you can achieve 
individual recognition early in your career. 

Union Carbide people like their work, and 
consistently do more than is expected of them. 
They develop new products at the rate of two 
a month-and the rate is accelerating. 

ENGi NEE RS-SC I ENTISTS 

Do you fit the bill? If so, we'd like to hear from you. There's a place for 
you at Union Carbide, helping to shape the future in alloys, carbons, 
chemicals, gases, plastics, or nuclear energy. 

We have important openings for liberal arts and business school graduates 
as well. 

Representatives of Divisions of Union Carbide Corporation, listed at 
right, will be interviewing on many campuses. Check your placement 
director, or write to the Division representative. For general information 
write to V. 0. Davis, 30 East 42nd St., New York 17, N . Y. ' 
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BAKELITE COMPANY Plastics and resins, includ
ing polyethylene, epoxy, fluorothene, vinyl , silicone, 
phenolic, and polystyrene. J. C. Older, River Road, 
Bound Brook, N. J. 

ELECTRO METALLURGICAL COMPANY Over 
100 ferro-alloys and alloying metals; titanium, calcium 
carbide, acetylene. C. R. Keeney, 137-47th St., 
Niagara Falls, N. Y. 

HAYNES STELLITE COMPANY Special alloys 
and hard-facing materials to resist heat, abrasion, and 
corrosion; cast and wrought. L. E. Denny, 725 South 
Lindsay Street, Kokomo, Ind. 

LINDE COMPANY Industrial gases, metalwork
ing and treating equipment, synthetic gems, molecular 
sieve adsorbents. P. I. Emch, 30 East 42nd Street, 
New York 17, N. Y. 

NATIONAL CARBON COMPANY Industrial 
carbon and graphite products. PRESTONE automotive 
products, EVEREADY flashlights and batteries. S. W. 
Orne, P. 0. Box 6087, Cleveland, Ohio. 

SILICONES DIVISION Silicones for electrical 
insulation, release agents, water repellents, etc.; 
silicone rubber. P. I. Emch, 30 East 42nd Street, New 
York 17, N. Y. 

UNION CARBIDE CHEMICALS COMPANY 

Synthetic organic chemicals, resins, and fibers from 
natural gas, petroleum and coal. W. C. Heidenreich, 
30 East 42nd St., New York 17, N. Y. 

UNION CARBIDE INTERNATIONAL 

COMPANY Markets UNION CARBIDE products and 
operates plants overseas. C. C. Scharf, 30 East 42nd 
Street, New York 17, N. Y. 

UNION CARBIDE NUCLEAR COMPANY 

Operates Atomic Energy Commission facilities at Oak 
Ridge, Tenn., and Paducah, Ky. W. V. Hamilton, P. 0. 
Box "P" , Oak Ridge, Tenn. 

VISKING c::~P!'_NY Pioneer in packaging
a leading prodm: : i ci , y;;thetic food casings and poly
ethylene film. Dr. A. L Strand, 6733 West 65th Street, 
Chicago, 111. 

GENERAL OFFICES - NEW YORK Account
ing, Electronic Data Processing, Operations Research, 
Industrial Engineering, Purchasing. E. R. Brown, 
30 East 42nd Street, New York 17, N. Y. 
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(Continued from page 13 ) 

and such. These provide an early and 
intense exposure to science in action, 
and provides many students with the 
background they need to decide to 
study science in college. 

At the end of the tenth grade, an
other examination has to be passed 
to graduate. Many finish the last 
three years, but fail the final exam
ination. 

Several things become apparent in 
the study of the Soviet educational 
system. First, as before mentioned, is 
the heavy work load carried by the 
student. This load is willingly ac
cepted, because both I van and his 
parents know that education is the 
only avenue for advancement. Ivan 
is, therefore, an intensely motivated 
student. 

Second is the fact that although 
I van has spent only ten years in 
school, he has received about 10,000 
class hours of instruction. The Rus
sian class hour is 45 minutes. In the 

U. S., Harry has also received about 
10,000 class hours of instruction, but 
it has taken 12 years to do it. 

Third is the emphasis placed on 
science in early school stages. In 
grades 5-10 inclusive, 47% of Ivan's 
instruction has been in science. 
This figure has since been raised 
about 15%. 

Fourth, the student-teacher ratio 
has been steadily decreasing in Rus
sia. This ratio has decreased from 
about 23 in 1950 to less than 20 in 
1955, and is continuing to decrease. 

It can be seen that I van is more 
intensely motivated toward study 
than is Harry, and spends consider
ably more time and effort securing 
an education. 

COLLEGE AND 
UNIVERSITY STUDY 

The curriculum for college and 
university study is a continuation of 
the secondary education. The Soviet 
higher educational system is more 
rigidly organized than the U. S. sys-

START TODAY TO 
PLAN TOMORROW 
By lcnowing about some of the project~ underway at t~e 
Babcock & Wilcox Company, an engineer may see his 
personal avenues of growth and advancement. For today 
B&W stands poised at a new era of expansion and 
development. 

tern. The Soviet system is divided 
everywhere into five branches: 

1. Engineering-Industrial 
2. Agricultural 
3. Socioeconomical 
4. Education 
5. Health 

These branches are divided into 
24 fields, which are subdivided into 
300 specialties. 

Soviet universities offer a five-year 
course with a major in science, based 
on 5200-5400 instructional hours of 
45 minutes each. These hours are 
broken down roughly into 6% for 
political and social science, 27 % for 
general science, and 67% for special 
field science. The special field in
struction occupies most of the last 
three years of college study. 

This compares with the four-year 
program with a major in science 
offered in the U. S. during which 
time there have been 3700-4000 con
tact hours. 

(Continued on page 29 ) 

Here's an indication of what's going on at B&W, with 
the consequent opportunities that are opening up for 
engineers. The Boiler Division is building the world's 
largest steam generator. The Tubular Products Division 
recently introduced extruded seamless titanium tubing, 
one result of its metallurgical research. The Refractories 
Division developed the first refractory concrete that will 
withstand temperatures up to 3200 F. The Atomic Energy 
Division is under contract by the AEC to design and 
build the propulsion unit of the world's first nuclear
powered cargo vessel. 

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

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

CONSOLIDATED STATEMENT OF INCOME 
(Statistics Section) 

1954 

$129,464 

26 

(in thousands of dollars) 

1955 

$213,456 

1956-UNFILLED ORDER$ 
(backlog) 

$427,288 

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

N-220' 

BABCOCK 
•Wl&COX 
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WORLD'S LARGEST ELECTRONIC BRAIN 

RCA BIZMAC reduces weeks of paper 
work to seconds-cuts costs by millions I 

In almost the twinkling of an eye, electronics 
handles calculations that would take any person 
days of work. 

The newest - and largest - electronic "brain" 
( more accurately, electronic data processing sys
tem) is Bizmac, developed by RCA. 

Bizmac is quickly becoming one of the most 
powerful allies of business and industry. It "reads," 
sorts, catalogs, analyzes, calculates, forecasts-re
duces months of paper work to seconds-cuts costs 
by millions! 

For insurance companies, Bizmac can keep its 
finger on millions of facts daily. It can help depart-

ment stores keep split-second inventory control. 
And for the U. S. Army, it keeps track of literally 
billions of ordnance parts all over the world. 

The leadership in electronic research that made 
Bizmac possible is inherent in all RCA products 
and services-to help make life fuller, easier, safer 
through "Electronics for Living." TMKcs>® 

WHERE TO, MR. ENGINEER? RCA offers careers in re
search, development, design, and manufacturing for engi
neers with Bachelor or advanced degrees in E. E., M. E. or 
Physics. For full information, write to: Mr. Robert Haklisch, 
Manager, College Relations, Radio Corporation of America, 
Camden 2, N. J. 

RADIO CORPORATION OF AMERICA 
ELECTRONICS FOR LIVING 
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IF you're 

Your first position after graduation 
will determine the direction in 
which you will grow in engineering 
knowledge and ability. 

Garrett offers engineering career 
opportunities which will expand for 
many years to come. 

They include the following in the 
fields of aircraft, missiles and tech
nological industry: system elec
tronics; computers and flight 
instruments; gas turbine engines 

looking 
beyond tomorrow . .• 

This 9½-pound AiResearch solid propellant power package energizes 
the auxiliary systems of a guided missile. It includes an electrical sys~ 
tem generating 650 watts and a hydraulic system which activates the 
missile's aerodynamic controls. Participating in its development were 
electronic, hydraulic, mechanical and power plant engineers. 

and turbine motors; prime engine 
development; cryogenic and nuclear 
systems; pneumatic valves; servo 
control units and air motors; indus
trial turbochargers; air conditioning 
and pressurization and heat transfer. 

In addit1on to direct assignments, 
a 9-month orientation program is 
available to aid you in selecting your 
field of interest. This permits you 
to survey project, laboratory and 
administrative aspects of engineering 

at Garrett. With company financial 
assistance you can continue your edu
cation at outstanding universities 
within easy reach of your employ
ment. 

Project work is conducted by 
small groups where individual effort 
is more quickly recognized and 
opportunities for learning and 
advancement are enhanced. For full 
information write to Mr. G. D. 
Bradley. 

THE CORPORATION 

9851 S, SEPULVEDA Bl.VD,. I.OS ANGELES 45, CALIFORNIA 

DIVISIONS: A/RESEARCH MANUFACTURING, I.OS ANGELES • A/RESEARCH MANUFACTURING, PHOENIX • AIRSUPPl.Y 

A/RESEARCH INDUSTRIAL • REX • AERO ENGINEERING • AIR CRUISERS • A/RESEARCH AVIATION SERVICE 
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(Continued from page 26 ) 

Engineering training in Russia is 
usually in specialized institutes, 
while most science majors go to the 
universities. The course in the insti
tute is five and one-half years. There 
are 5200-5500 instruction hours in 
35 to 40 individual subjects. This 
again compares favorably with the 
3 700-4000 instruction hours in 22 to 
25 subjects common in U. S. prac
tice. 

The distribution of engineering 
students in Russia is quite different 
from the distribution in the U. S. 
Electrical engineering constitutes our 
largest group, while mechanical en
gineers form the largest group in 
Russia. 

A comparison of the subject mat
ter covered in a particular specialty 
by Russian institutes as compared to 
our schools show that Russian insti
tutes require about twice as many 
subjects and about 2000 hours more 
instruction time. The range of sub
jects which may be, but often are 
not, elected by our students com
pares well with the range of subjects 
required of Russian students. 

The Russian student spends less 
time in college studying chemistry 
and physics than an American stu
dent in engineering. This is prob
ably due to the fact that Ivan had 
4 years of chemistry and 5 years of 
physics in secondary school. 

The physical plant and engineer
ing instructors in Russia are general
ly good. Priorities are given to en
gineering establishments over other 
fields of study. High priorities are 
given to institutions preparing en
gineers for work in key industries
armament, aviation, communication, 
electronics, etc. These institutes have 
very good facilities, good student 
teacher ratios, and an opportunity 
to select prospective students care
fully. 

The study work load in college is 
again very heavy, as can be seen 
from the high number of instruction 
hours. Estimates have been made 
that the load is as high as 70 to 90 
hours per week. This load is again 
willingly accepted, since Ivan knows 
education offers his only avenue for 

DECEMBER, 1957 

advancement. 
When I van enters college, he states 

definitely the field in which he will 
specialize. This decision will not be 
altered during his stay in college. 
The Soviets do not like to waste 
teaching time on students who 
change courses during school. 

Russian academic standards are 
high. At the end of each semester 
I van must pass stiff examinations, 
written or oral or both. If he ever 
flunks a course, he is put on proba
tion, which must be quickly re
moved. 

At the end of Ivan's tour in col
lege, he must pass state-accrediting 
oral examinations conducted before 
a public audience, and given by a 
special committee of professors set 
up for this purpose. This procedure 
is unheard of in the U. S. concern
ing ordinary college degrees. 

SEMI-PROFESSIONAL 
SCHOOLS 

In the U. S. there is a severe short
age of qualified technical assistants 
to aid the engineer in his work. Of
ten the engineer himself has to do 
work which should be handled by a 
technical assistant. Yet, we have done 
little to educate people so they could 
perform a technician's job. 

The same situation has also both
ered the Russians, and they have 
done something about it. They have 
established semi-professional schools 
to train technicians. At present there 
are about 3500 of these with an en
rollment in 1956-1957 of about 1,-
900,000. 

These schools have a very impor
tant place in the Soviet educational 
system. They offer training in more 
than 1000 specialties. 

Students who have passed the 
seventh grade may apply for en
trance in these technical schools, but 
to enter an engineering semi-profes
sional school, Ivan should have 
passed all 10 years of secondary 
school. 

The curriculum offers general 
knowledge in engineering subjects, 
with 58% of the work being work 
of a practical nature. These schools 
are designed to develop to capacity 
the abilities of the less gifted stu
dents. 

GRADUATE STUDY 
Soviet graduate study is very sim

ilar to graduate study in the U. S. 
Training is organized on the indus
trial study plan. A ranking professor 
supervises the study of from one to 
five students. A dissertation is chos
en, and work progresses on it about 
as it does in the U. S. In 1952 there 
were about 5500 degrees at the doc
torate level given in Russia, which 
is about the number given in the 

U.S. 
SUMMARY 

The Russian government believes 
in education, and that the education 
obtained should be put to state use. 
The Soviet educational system is 
geared to produce individuals of this 
nature. The State pays for all ad
vanced education- in fact all suc
cessful students are paid at an aver
age of 30% of the prevailing indus
trial wage. 

It can be seen that it is much 
easier to obtain an education in Rus
sia from a financial standpoint than 
it is in the U. S. 

The Soviets pay their college 
teachers well-some estimates place 
their salary as comparable to that of 
an American making $ 18,000 per 
year. About 50% of the Russian col
lege graduates return to teaching. 

The Russian system of selection is 
much more rigorous than ours. A 
student has to be tops in his class to 
proceed into college, and must con
tinually pass state examinations to 
remain and progress in school. 

The Russians succeed in attract
ing, or forcing, their best talent 
where the state needs it most-sci
ence and engineering. The quality 
of their education seem to be equal 

(Continued on page 32) 

.~~-" ::·_,.1 

,·! 

' ---: 
' 

111'-t'. (:~,-~ , _ I ' 

~~-/ _ _ - : ) ;~;_ j M=• ,I> 

~ -p-- ~~ 
KEEP YOc,/R Corr olV ~~,v,L,l',;1,VLl'OI"',... 

29 



1958-1959 

The Ramo-Wooldridge Fellowships 

for Graduate Study at the 

California Institute of Technology 
or the 

Massachusetts Institute of Technology 

Leading toward the Ph.D. or Sc. D. degree as offered by each institution 

Emphasis in the study program at the California Institute of 
Technology will be on Systems Engineering, and at the Massachusetts 
Institute of Technology on Systems Engineering or Operations Research. 

The Ramo-Wooldridge Fellowships have been estab
lished in recognition of the great scarcity of scientists 
and engineers who have the very special qualifications 
required for work in Systems Engineering and Opera
tions Research, and of the rapidly increasing national 
need for such individuals. Recipients of these Fellow
ships will have an opportunity to pursue a broad 
course of -graduate study in the fundamental mathe
matics, physics, and engineering required for careers 
in these fields, and will also have an opportunity to 
associate and work with experienced engineers 
and scientists. 

Systems Engineering encompasses difficult advanced 
design problems of the type which involve inter
actions, compromises, and a high degree of optimiza
tion between portions of complex complete systems. 
This includes taking into account the characteristics 
of human beings who must operate and otherwise 
interact with the systems. 

Operations Research involves the application of the 
scientific method of approach to complex manage
ment and operational problems. Important in such ap
plication is the ability to develop mathematical models 
of operational situations and to apply mathematical 
tools to the solution of the problems that emerge. 

The program for each Fellow covers approximately 
a twelve-month period, part of which is spent at The 
Ramo-Wooldridge Corporation, and the remainder at 
the California Institute of Technology or the Massa
chusetts Institute of Technology working toward the 
Doccor's degree, or in post-doctoral study. Fellows in 
good standing may apply for renewal of the Fellow
ship for a second yeµ. 

ELIGIBILITY The general requirements for eligibil
ity are that the candidate be an American citizen who 
has completed one or more years of graduate study in 
mathematics, engineering or science before July 1958. 
The Fellowships will also be open to persons who have 
already received a Doctor's degree and who wish to 
undertake an additional year of study focused specifi
cally on Systems Engineering or Operations Research. 
AWARDS The awards for each Fellowship granted 
will consist of three portions. The first will be • an 
educational grant disbursed through the Institute 
attended of not less than $2,000, with possible upward 
adjustment for candidates with family responsibilities. 
The second portion will be the salary paid to the 
Fellow for summer and part-time work at The Ramo
Wooldridge Corporation. The salary will depend upon 
his age and experience and amount of time worked, 
but will normally be approximately $2,000. The third 
portion will be a grant of $2,100 to the school to cover 
tuition and research expenses. 

........................................ 

• • . . 

APPLICATION PROCEDURE 

For a descriptive booklet and application forms, 
write to The Ramo-Wooldridge Fellowship 
Committee, The Ramo-Wooldridge Corporation, 
5730 Arbor Vitae Street, Los Angeles 45. Com
pleted applications together with reference forms 
and a transcript of undergraduate and graduate 
courses and grades must be transmitted to the 
Committee not later than January 20, 1958 • 

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

The Ramo-Wooldridge Corporation 
157:itO ARBOR VITAE STRSST, L.09 ANGEL.ES 415, CAL.IFORNIA • LOS ANGELES TELEPHONE, OREGON 9•0311 
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TURBINE SPINDLE 

A steam turbine spindle for the 
world's first nuclear power plant is 
shown as it is being readied for ship
ment to Shippingport, Pa., from the 
Westinghouse Electric Corporation's 
steam division. 

It is being shipped in sections for 
reassembly, because of its large size. 
When assembled, the 100,000-kw 
steam turbine will weigh approxi
mately 1,300,000 pounds and mea
sure nearly 81 feet in length, and will 
be capable of handling 1,400,000 
pounds of steam per hour. By means 
of a heat exchanger, water under 
high pressure from the reactor will 
give off heat to create steam which 
will drive the 1800-rpm turbine. 

Westinghouse is developing and 
building the nuclear reactor for the 
atomic power station under con
tract with the U. S. Atomic Energy 
Commission. Duquesne Light Com
pany of Pittsburgh is financing and 
building the electric generating por
tion of the plant and will operate the 
power plant upon completion late 
this year. 
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WESTINGHOUSE PUTS 

WORLD'S WEATHER IN 

A 'BOX' 

An environmental testing chamber 
used to evaluate the effect of various 
weather conditions on airborne elec
tronic systems has been installed at 
the Westinghouse Electric Corpora
tion's air arm division, Baltimore, 
Md. 

Considered as one chamber, the 
"box" actually consists of two sec
tions 10-feet high, 18-feet wide and 
16-feet deep. In one, rain humidity 
and salt spray tests are conducted. 
While in the other, altitude and 
temperature tests are run. In a mat
ter of minutes the temperature can 
be reduced to a minus 100 degrees 
F. Similarly, the temperature can be 
raised to a sizzling plus 500 degrees 
F. This is done with one man oper
ating the chamber from a set of 
controls near the rear of the facility. 

Rapid temperature changes are 
made possible by heating and cool
ing a separately enclosed area above 
the chamber while other tests are in 
progress. Thus, when a rapid change 
is desired, " trap doors" in the roof 
of the chamber are opened, and fans 
circulate the hotter or colder air into 
the main section of the chamber and 
the desired temperature is reached. 

Airborne electronic systems are 
"taken up" to altitudes as high as 
80,000 feet in about 25 minutes in 
this section. At an initial rate of 
5,000 feet a minute, the chamber 
reaches an altitude of 50,000 feet in 

LEROY KROENKE, M.E. '58 

10 minutes, slowing down on its 
way up to the 80,000 feet mark. 

In the other section of the two
part chamber are the humidity rain
making and salt-water spraying de
vices. A standard test in this section 
would be run as follows. The item 
to be tested, a computer, for ex
ample, would be placed in the cham
ber at room temperature at a rela
tive humidity of 95 per cent. The 
temperature would then rise to plus 
185 degrees F in two hours. After 
remaining at these conditions for 
six hours, the chamber would return 
to normal in the next sixteen hours. 
The item to be tested would undergo 
this treatment for ten consecutive 
days. 

The entire chamber is fiberglass 
insulated. Walls and ceiling are made 
of stainless steel. The equipment 
required to create these artificial 
conditions, including compressors, 
steam generators, cooling systems, 
pipes, valves and controls are 

(Continued on page 32 ) 
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(Continued from page 31 ) 

"housed" beneath the floor of the 
plant in a specially excavated pit. 
A special two-feet thick, four-ton 
steel door moves down into the pit 
in front of the altitude chamber 
thereby permitting "floor-level" load
ing of heavy electronic equipment. 

MOTHBALLS FOR 

AIRCRAFT "BUGS" 

Mothballs proved to be the answer 
for two General Electric engineers 
who worked for months on a way 
to maintain accuracy and eliminate 
the "bugs" in extremely sensitive air
craft instruments. A simplified meth
od of preventing temperature from 
affecting the accuracy of such intri
cate mechanisms as gyroscopes was 
sought. 

They found, while doing research 
on the problem, that mothballs are 
composed of material (naphthalene ) 
that has an exact melting point and 
a definite rate of expansion and con
traction between melting and freez
ing points. They devised a switch, 
using this material, that would auto
matically turn a small, light weight 
heater on and off to maintain a con
stant temperature. 

Shown is the laboratory apparatus 
which W. S. Crocker and H. H. P. 
Lemmerman, both engineers of the 
Aircraft Products Department, pre
pared for melting the mothballs and 
filling the small instrument heater 
cartridge ( at bale of apparatus) . 
The engineer at left is holding a 
gyroscope encased with the new type 
heater. 

Aircraft instruments are very sen
sitive and variations of as little as 
one millionth of an inch can affect 
their accuracy, and these variations 
are often caused by expansions and 
contractions of material under vary
ing temperatures. Using mothballs 
in the new type heater, a temper
ature of 175.8 degrees F. can be 
maintained with only minute vari
ations. Other materials can also be 
used for maintaining higher or low
er temperatures. 
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LETTERS TO THE EDITOR: 
In response to the article printed in the October issue of the MISSOURI 

SHAMROCK the following letter was received by Mr. Dan J. Cavanagh 
of Twin Falls, Idaho. Mr. Cavanagh went to Salt Lake City in 1911 and 
later to Twin Falls, Idaho where he has since been engaged in building air
ports, roads, and bridges, and livestock operations, besides diversified activities 
in politics and civic activities. Mr. Cavanagh is a member of "Who's Who 
in America." 

The Shamrock 
University of Missouri 
Columbia, Mo. 
Dear Editor: 

As a member of the Engineer
ing Class of 1905, my memory is 
clear as to the details of how St. 

Patrick became the patron saint 
of the engineers first a t Missouri 
University. While an unorganized 
"cutting" of classes was begun in 
1904, it was not until 1905 that 
an official holiday for the Engi
neers was authorized. Homer H. 
Haggard, 1904 football captain, 
anointed the first and original St. 
Patrick; a parade from the busi
ness district followed the "Grand 
Kow-Tow" when all engineers 
knelt and bent low before the col
umns and did reverence to the 
robed St. Patrick ; followed by 

ATOMIC CRUISER 
U. S. Navy's first nuclear-powered 

surface ship, a cruiser which will be 
armed with guided missiles for both 
offensive and defensive fire power, 
will be powered by main propulsion 
equipment from the General Elec
tric Company. The order will 
amount to over $4,000,000 and will 
include both the main propulsion 
turbines and the reduction gears for 
the atomic-powered vessel. 

The vessel itself, will cost approxi
mately $87.5 million and will be built 
in Quincy, Mass. 

Twin screws will propel the ship. 
A G-E cross-compound steam tur
bine will drive each propeller 
through a double-reduction, locked 
train gear set. The propulsion gears 
are of a design which is similar to 
those which have been incorporated 
in five of the nation's largest attack 
aircraft carriers. The weight saved, 
through the use of such gears will 
increase the ship's capacity for the 

open day at all engineering lab
oratories where what facilities then 
existing were shown to the visit
ing public; then a dance in the 
evening closed the festivities. As 
historian of the class that year I 
covered some of this in the Savitar. 
To the Class of '05 Engineers 
should be given the credit for what 
has now become a tradition at 
Missouri University. 

With all good wishes for The 
Shamrock, 

Sincerely yours, 
Dan J. Cavanagh 

PS- Is there still a Bum's Day 
at Missouri when a horde of 
"Weary Willies" boarded the Wa
bash train out of Columbia on a 
spring day on the occasion of a 
baseball game and piled over the 
board fence at Rollins Field? 

carrying of more electronic and fire 
control equipment. 

This ship will be the first cruiser 
the U. S. Navy has built since the 
end of World War II. 

( Continued from page 29 ) 

to ours. The Russians are training 
engineers at twice the number per 
year that we are doing. 

This combination of quality and 
quantity cannot be ignored. It is time 
to take a long look at our education
al preparation in science and en
gineering with an eye toward getting 
more and better students into and 
through a better science and en
gineering curriculum. 

THE END 
Author's credit: Many of the facts 

and figures and much of the infor
mation for this article came from the 
Journal of Engineering Education, 
Vol. 47, No. 8, April, 1957. 
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Tear out this page for YOUR BEARING NOTEBOOK . .. 

How to keep the 
world's biggest 

The machine at right does a 
job that dynamite used to. 
Weighing 1 7½ tons, it's the 
world's biggest ripper. In de
signing this monster, engi
neers faced a load problem. 
The axles of the steel drum 
wheels had to take tremendous 
shock loads as the machine 
ripped five foot furrows in solid 
rock strata. And they had to 
take the heavy radial and thrust 
loads of cross-country travel. 
To handle all the loads, the 
engineers mounted the wheels 
on Timken® tapered roller 
bearings. 

Slice a Timken bearing in half and see why it takes shock loads 

We case carburize Timken bearing races and rollers to make 
them hard on the outside to resist wear, tough on the inside to 
resist shock. And the taper lets Timken bearings take radial and 
thrust loads in any combination. 

Want to learn more about 
iob opportunities? 

Timken bearings make better machines. 
Better machines enrich our lives, give 
us more spare time. It's what the Timken 

Company calls Better-ness. If you'd like 
to know more about Better-ness and 
what it can mean to you, write for: 
"Better-ness and your career at the 
Timken Company". The Timken Roller 
Bearing Company, Canton 6, Ohio. 

TIMKEN TAPERED 
ROLLER BEARINGS 

TRADE-MARK REG. U. S. PAT. OFF. 

I -..1...-
NOT JUST A BALL O NOT JUST A ROLLER IL::> THE TIMKEN TAPERED ROLLER CI:::J BEARING TAKES RADIAL @) ANO THRUST -@)- LOADS OR ANY COMBINATION -1)-t ~,, 
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Society News 

AIEE-IRE 

The joint student branch of the 
American Institute of Electrical En
gineers and Institute of Radio Engi
neers held its monthly meeting at 
7: 30 p.m. , November 19, in the Stu
dent Union. 

Chairman Roger Pape urged mem
bers to enter the Engineer's Club slide 
rule contest and to consider writing 
papers for the annual Student Paper 
Contest in the spring. 

Vice Chairman Ed Sheen intro
duced Mr. Bill Martin, Manager of 
Commercial Engineering for the 
Vickers Electric Company. Mr. M ar
tin gave an interesting talk with 
slides on magnetic amplifiers which 
was followed by a question and an
swer period. 

Refreshments were served after the 
meeting. 

Reported by 
Yeldon Holaday 

ASCE 

During the month of November 
ASCE held two meetings. The first 
was on Nov. 12 in the Engineering 
building with 78 present. After a 
short business meeting Mr. Harold 
Marton, Chief Engineer of the H y
draulics Division of the Bureau of 
Reclamation, spoke on the building 
of the world's 3rd highest dam. 

Cokes and donuts were the re
freshments. 

On November 26, the group met 
with 98 attending. After the busi
ness meeting Mr. Rex Whitton, Chief 
Engineer of the Missouri State High
way Department, talked on the High
way Program in Missouri. 
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R eported by 
Charles Townsend 

DON PEPPER, AG.E., '58 

ASAE 

At the November 12th meeting of 
the American Society of Agricultural 
Engineers Prof. Harry Ruby spoke 
on a professional Engineering ap
proach to farm management. 

Bob May won the $12.00 gift cer
tificate given by Puckett's for a door 
pnze. 

Refreshments were served after the 
meeting. 

At the November 26 meeting plans 
were made for a bowling party and 
to attend the winter meeting of the 
parent society in Chicago. 

Mr. George Wilkerson, product 
manager of the Midland Equipment 
Co., St. Louis, spoke on opportun
ities in the Agricultural Engineer
ing field and showed a film on ma
chinery development. He also showed 
a slide and commented on the Ford 
Turbine Tractor. 

Don Wetzel won the sport shirt 
door prize given by Neukomm's. 

R efreshments concluded the meet
ing. 

ST. PAT'S BOARD 

Thirteen members were elected to 
the St. Pat's Board at the November 
25th meeting of the Executive Board 
of Engineer's Club. These are the 
men that will organize, coordinate, 
and carry out the activities of Engi
neer's Week next March, that is, 
with the help of the other engineers 
here at MU. Engineer's Week, being 
the largest activity of the year on 
the engineering campus, will require 
much work and thought. There will 
be many opportunities for helping 
to make this the best Engineer's 
Week in history. The selected mem-

bers of the 1959 St. Pat's Board are: 

S eniors 
Leroy Pucker 
Jim Schiltz 
Leroy Kroenke ( Ex Officio ) 
Charlie Townsend (Ex Officio ) 

Juniors 
Mike Riley 
Robert Rigdon 
Gene Wall ( Ex Officio ) 

Sophomores 
George Sturmon 
Ron Dingus 
Jerry Martin ( Ex Officio) 

Freshmen 
Clifford Tiemann 
J. C. Dunn 
Eugene Engle (Ex Officio ) ... 

I give, what has four legs and wags 
its tail? 

THE MISSOURI SHAMROCK 



ALLIS·C 
... where you can design, build, 

research or sell products like these 

••• and grow with 3 growth industries 

You can grow faster in a company that supplies the 
basic needs of growth! Power, construction and 
manufacturing must grow to supply the needs of our 
population which is increasing at the rate of 50,000 
per week. Allis-Chalmers is a major supplier of 
equipment in these basic industries. 

But there's another factor of equal importance: 
Allis-Chalmers Graduate Training Course offers un
usual opportunities for the young engineer to: 

• Find the type of work he likes best 
• Develop engineering skill 
• Choose from a wide range of career possibilities 

Allis-Chalmers graduate training course has been 
a model for industry since 1904. You have access 

Opportunities 
in these fields 

Thermodynamics 
Acoustics 

System Analysis 
(Electrical and 
Mechanical) 

Stress Analysis 
Hydraulics 

Electronics 

Process Engineering 

Mechanical Design 

Structural Design 
Metallurgy 
Nucleonics 
High Voltage Phenomenon 

Analog and Digital Computers 

Fluid Dynamics 

Basic Research 

to many fields of engineering: electric power, hy
draulics, atomic energy, ore processing. 

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

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

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

ALLIS· CHALMERS 
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PICTUR1: f'OUR 

FUTURE 
IN THIS 

GROWING COMPANY 
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~ 

ANNUAL 
SALES --/ - I I 

• 
Looking for a solid, satisfying career 
with a vigorous company in a grow
ing industry? American Air Filter 
Company, Louisville, Kentucky
world's largest manufacturer of air 
filters, dust control and heating and 
ventilating equipment-needs gradu
ate engineers to fill responsible jobs in 
sales, engineering and production in 
its 125 field offices and nine manu
facturing plants located in six cities. 

In July of 1958, AAF will inaugurate 
its next five-month technical training 
course for a select group of engineer
ing graduates. This full-time program 
combines classroom work, under the 
direction of competent instructors, with 
field trips to both company plants and 
large industrial users of AAF products. 

An American Air Filter representa
tive will be on your campus at an 
early date to interview interested sen
iors. For the exact date and time, 
contact your Placement Office, now. 
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American Air Filter 
Company, Inc. 
Louisville, Kentucky 

An FTL "First" .. 

TACAN 
(Tadical Air Navigation) 

REVOLUTIONARY AIR NAVIGATION 
SYSTEM EXEMPLIFIES CREATIVE, 

CHALLENGING ASSIGNMENTS 

AWAITING YOU AT FTL 

TA CAN, new bearing and distance nav
igation system for military aircraft, is 
only one of many major developments 
pioneered by Federal Telecommunica
tion Laboratories . 

Our long-range program is diversified 
and inspiring .•. offering unlimited op
portunities for achievement and rapid 
professional recognition. 

If you have the background and abil
ity you will advance quickly at FTL ... 
where facilities are the finest .• . where 
leadership is dynamic, cooperative. 

You'll enjoy FTL's "small-company" 
project system ... plus working "in the 
country," but only minutes from New 
York City. Look ahead ... write today 
for the unique FTL-IT&T story. 

EAST COAST ASSIGNMENTS INCLUDE: 

Radio Communication Systems 
Traveling Wave Tubes 

Electronic Countermeasures 
Air Navigation Systems 

Antennas• Missile Guidance 
Transistors and other Semiconductor Devices 

Computers • Telephone and · 
Wire Transmission Systems 

Opportunities for relaxed living and career
building also at FTL's West Coast Labora
tories : San Fernando, Cal., 15151 Bledsoe 
St.-openings in Digital Computers, Inertial 
Navigation Systems and Infra Red Systems. 
Palo Alto, Cal., 937 Commercial St.-open• 
ings in Carrier Systems, 

East Coast Laboratory and Microwave Tower 

Why Vought Projects 
Bring Out The Best 

In An Engineer 
At Vought, the engineer doesn't often 
forget past assignments. Like all big 
events, they leave vivid memories. 
And it's no wonder 

For here the engineer contributes to 
history-m aking projects - among 
them the record-breaking Crusader 
fighter; the Regulus II missile , chosen 
to arm our newest nuclear subs; and 
the new fast-developing 1,500-plus
mph fighter, details of which are still 
classified. 

The Vought engineer watches such 
weapons take shape. He supervises 
critical tests, and he introduces the 
weapons to the men with whom they 
will serve. 

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

electronics design and manufacture 

inertial navigation 

investigation of advanced propulsion 
methods 

Mach 5 configurations 

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

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

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

*** Or write directly to: 

C. A. Besio 
Supervisor, Engineering Personnel 

Dept. CM-3 
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A 
Vought 

Vignette 
ONE OF A SERIES 

The Aerodynamicist 
Who Test-Hopped Equations 

There'd never been a fighter that could barrel at 
more than 1,000 mph one minute and land on a carrier 
the next. And, as a result, there was unusually keen ad
vance interest in the flying qualities of the airplane 
proposed by Chance Vought. 

Jim Madden was more than curious. As an aero
dynamic design specialist, he would help develop the 
Crusader's handling qualities. His job began with wind 
tunnel tests. 

Jim converted tunnel information into a graphic 
picture of static and dynamic forces affecting Crusader 
stability. He used analog computers and equations of 
motion to predict the build-up of forces during maneu
vers. Hinge moments, loads, and required rates of con
trol motion were determined and released to Servo
mechanism and Product Design groups. Soon the 
Crusader's stabilization and power control packages 
began to take shape. 

Jim's part in the project could have ended right 
there. But Vought's control system simulator helped him 
proceed to some thoroughgoing conclusions. 

It duplicated the complete rod system and all servo
mechanisms that would control the speedy new fighter. 
In the simulator's cockpit, high above the Structures 
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Lab floor, Jim previewed control responses that test 
pilots later would experience. Airplane responses to 
Jim's rudder kicks and aileron movements were re
corded on analog computers. Any inability of the 
control system to position the aircraft during flight was 
easier to spot . . . and, with test and design engineers 
on hand . . . easier to correct. 

"It was like a big schematic - only better," says 
Jim of the simulator. 

"It gave me a chance to work with the whole 
system. 

"And actually watching aircraft responses to the 
controls gave me a feeling for how fast they happen." 

Another thing that moved fast was Crusader devel
opment. Vought's simulator and other facilities detected 
problems before they compounded. The fighter reached 
operational readiness in record time. 

Research, design and test facilities .c;; oF MIUTJ\lt► 
at Chance Vought allow the K 40 "t. 

engineer to do a thorough job in 9,..41 th 'g 
advanced problem areas • , , f 

assure high reliability in Vought, ~ ANNIVERSARY :j 
developed weapon systems, * 1917 TO 1951 * 

C'!_ANCli~ 
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THE POLYETHYLENE PLANT in Orange, Texas is one of within the past four years. A third major new project is the 

two major new plants built by Spencer Chemical Company urea plant now under construction in Henderson, Kentucky. 

This Plant Wasn't Here 3 Years Ago • • • 
Read why it pays you to start your engineering career with a fast-growing firm. And 

see how Spencer Chemical Company's growing record stays ahead of the industry's: 

In 10 years, Spencer Chemical Company 
has expanded ten-fold in total assets. 
Four years ago we opened a new 
ammonia plant in Vicksburg, Mis
sissippi. Our polyethylene plant 
opened two years ago and is now 

being doubled in capacity. This 
year we're building a new urea 

plant in Henderson, Kentucky. 

Career opportunity is greatest where 

company rate of growth is greatest. 

A company that is constantly ex
panding and constantly launching 

new projects has a constant demand 

for men with proven ability to fill 
new and more responsible posts. 
Even the same position grows in 
importance, responsibility, and re

wards as a company progresses. 

Find out the full story of why it will 

pay you to start your career in 

engineering or chemistry with a fast
growing company like Spencer. See 

the Spencer representative when he 
calls at your campus this year. 

1

80 
70 
60 

~so 
040 
:330 

A ... o~ 
-'U r·~...-
'l 

:"t'~ ~""' .'.: .,, 
~' , 

,.<l >I 
~ 

i:: 
~947 48 49 so 51 52 53 54 55 56 

Spencer's growth in assets -as shown 

by chart above-is greater than that 

of the industry as a whole. 

SPENCER CHEMICAL COMPANY 
General Offices: Dwight Bldg., Kansas City 5, Mo. • Manufacturers of "Poly-Eth" Polyethylene • Nylon 
Ammonia (Commercial and Refrigeration Grade) • Aqua Ammonia • 83% Ammonium Nitrate Solution 
Synthetic Methanol • Formaldehyde • Hexamlne • "Mr. N" Ammonium Nitrate Fertilizer • SPENSOL 
(Spencer Nitrogen Solutions) • FREZALL (Spencer Dry Ice) • Liquid CO2 • Cylinder Ammonia • Nitric Acid 

Watch for this name ~, at interview time 

America's Growing Name in Chemicals 
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It's Free! 
the Care for Clothes 

that Money 

can't Buy! 

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

DORN-CLONEY 

Definition of a college student: 
One who can't count to 70 without 
laughing. 

Obstacles are those frightful things 
you see when you take your eyes off 
the goal. 

CONTEST 

Then there was the M.E. who 
stepped up to the bar very optimis
tically, and two hours later went 
away very misty optically . ... 

Puzzle this one out before you take 
the Physics final. How come when 
you look in the mirror, you get a 
left-right reversal, but not an up
down reversal? 

The squad of recruits had been 
out to the rifle range for their first 
try at markmanship. They knelt at 
250 yards and fired. Not a hit. They 
moved up to 200 yards. Not a hit. 
They tried at 100 yards. Not a hit. 

"'Tenshun!" the sergeant drawled. 
"Fix bayonets! Charge! It's your only 
chance." 

The ME instructor held the chisel 
against the rusted bolt. He looked at 
the ME student and said, "When I 
nod my head you hit it." 

Silver Taps tonight at 10: 30. 

WIN SIO BY HAVING YOUR STORY CHOSEN AS THE 

"ARTICLE OF THE MONTH" 

IN THE SHAMROCK. CONTEST IS OPEN TO ALL 

STUDENTS AND ALUMNI. CONSULT EDITORIAL PAGE 

FOR FURTHER INFORMATION. 

MISSOURI SHAMROCK 
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A PROMINENT NAME IN 
THE WORLD'S BASIC INDUSTRIES 

Where Variety and Opportunity Challenge Your Abilities 

To become a leader in a specific field means that you have been spurred by enthusiasm, backed 
by logic and motivated by the desire to achieve accomplishment. 

This has been the formula which has made Fisher the number one name in the controls field 
throughout the nation's prime industries. 

The control of oil, steam, gas, chemicals in fluid and gaseous form is a thrilling challenge not 
only in one specific field, but in practically every basic industry in the world. 

If you are sincerely looking for stability, opportunity and future ... Fisher offers you all three 
in great abundance. 

See your college placement office for interview schedules 

If It flows through pipe anywhere In the world.,, 
CHANCES ARE IT'S CONTROLLED BV,,, 

FISHER GOVERNOR COMPANY 
Marshalltown, Iowa Woodstock, Ontario 

THE MISSOURI SHAMROCK 
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SHAMROCK SEZ 
SLIPSTICK SAM, B.S., '99 

DEAR WORLD: 

FROM NOW ON YOU'LL HA VE TO 

LOOK OUT FOR YOURSELF BECAUSE 

I QUIT 



BULLARNEY 

A persuasive Texas real estate man 

had just finished a glowing descrip
tion of the opportunities to be found 
in West Texas to a prospect from 
Chicago. "All West Texas needs," 

said the realtor, "to become the gar
den spot of the world is good people 
and water." 

"Huh," replied the prospect: 
"That's all Hell needs." ... 

Dairy Truck: "If for 1200 succes
sive months you drink a glass of milk 

each morning, we guarantee you will 
live to be 100." 

Feed Store: "The only place in 

town where you can get a chicken 
dinner for 1 0c." ... 

Sign at AF base: Notice. Abso
lutely no flying permitted over nudist 
camp exactly 8.35 miles from this 

base on a true course of 190 degrees . ... 
"Dearest Annabelle," wrote a love

sick swain, "I could swim the mighty 
ocean for a glance from your lovely 

eyes. I could walk through a wall of 

flame for one touch of your little 
hand. I woud leap the widest stream 

for a word from your warm lips.-As 
always, Your Own Oscar. 

"P.S.-I'll be over to see you Sun

day night, if it doesn't rain." 
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... 
Four twenty test tubes, 
A beaker full of lime, 
Eight students a-yawning 
Asleep for most the time; 
When the tubes are opened, 
Fumes begin to reek, 
Isn't that an awful mess 
To have three times a week. 

The one who thinks these jokes are 

poor 
Would straightaway change his views 
Could he compare the jokes we print 
With those we could not use. 

... 
He: "Have you heard about the 

new atomic bra?" 
She: "No." 
He: "Forty per cent fall .out!" ... 
Wife: "What's wrong, John?" 
"My razor won't cut at all!" rum

bled a voice from the bathroom. 

Wife: "Don't be silly. Your beard 
can't be as tough as linoleum." ... 

Father yells downstairs at 2 a.m. 
"Daughter, that young man of 

yours is staying pretty late. Doesn't 
he know how to say goodnight?" 

"Father," says the daughter, "he 

, says goodnight better than any other 
fellow I've known." · 

LEROY KROENKE, M.E. '58 

Did you ever hear the story about 
the farmer who was milking a cow 
on the side of a mountain? He 
slipped and fell and would have 
gone down 500 feet if he didn't have 

something to hang onto ... the poor 
cow saved him but the neighbors 
thought it was an air raid. ... 

A bllseball game being played in 
a pasture in the Hinkson area broke 
up in an uproar during the seventh 

inning when an aggie slid into what 
he thought was third base. ... 

They laughed when I stood up to 
sing. How did I know I was under 
the table. 

"Look at that man swimming out 

there. Isn't he afraid of sharks?" 
"No, he has 'Aggies are Neat' 

tattooed on his chest, and even a 
shark won't swallow that." 

. \J 
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Using a stereoscopic plotter the engi
nee r can prepare a contour map . The 
photo-anal,·st reads th e photographs 
direc tl y for th e mea ning o f earth and 
foliage in determinin g subsoil chara c
teristi cs and mu ch other va lu able data . 

In minutes th e survey plane Ai es over 
t he prospec ti ve sire, ma king over
lapping stereo photogra phs. 

A sharp eye in the sky picks plant sites, 
appraises soil and water supply 

Stereo aerial photo~raphs in 
the hands of Donald J. Belcher 
& Associates Incorporated, 
Ithaca, N. Y., reveal a wealth of 
information about a location in 
a fraction of the usual time and 
at far less cost. 

Picking a plant site, determining 
drainage and foundation condi
tions, routing a highway or pipe-

line, can mean months of trudging 
toil and sampling. 

But not when you put photog
raph y to work. 

The sharp eye of the depth
revealin g 3 D camera gets every 
detail down on paper where the 
trained analyst can translate the 

photographic record into inv alu
able facts for the engineers. 

CAREERS WITH KODAK 

Wh ether it is in finding a plant 
site, or in aiding research, im
proving a product or increasing 
sales, photography plays an im
portant position on industry 's 
team. For small companies and 
large, it picks up chores that free 
technical hands for creative work. 
It trains, it sells, it takes over 
office routine. You'll find it can 
work for you, too. 

With photography and photographic 
processes becoming in creasingly im
portant in the business and industry of 
tomorrow, there are new and challeng
ing opportunities at Kodak in research, 
development, design and production. 

If yo u are looking for such an interest
ing op portunity, write for information 
about careers with Kodak. Address: 
Business and T echnical Personnel De
partment , Eastman Kodak Company, 
Rochester 4, N. Y. 

EASTMAN KODAK COMPANY, Rochester 4, N.Y. 



Q . Mr. Hill , what can I do to get the 
most out of my job interv iews? 

A . You know, we have the same 
question. I would recommend that 
you have some inform ation on what 
the company does and why you be
lieve you have a contribution to 
make. L ooking over company in
formation in your placement office 
is helpful. H ave in m ind some of the 
things you would lik e to ask and try 
to anticipate q uestions that may 
refer to your specific interests. 

Q . What information do you try to get 
during your interviews? 

A . T his is where we m ust fill in be
tween the lines of the personnel 
forms. I try to find out why partic
ular study programs have been fol 
lowed, in order to learn basic motiva
tions. I also try to find particular 
abilities in fields of science, or math
ematics, or alternatively in the more 
practical courses , since these might 
not be apparent from personnel rec 
ords. T hroughout the interview we 
try to j udge clarity of think ing since 
this also gives us some indication of 
ability and ultimate progress. O ne 
good way to judge a person, I find , 
is to ask myself: Would he be easy 
to work with and would I lik e to 
have him as my close associate? 

Q . What part do f irst impressions play 
in you r evaluation of people? 

A. I think we all form a first im
pression when we meet anyone. 
Therefore, if a generally neat ap
pearance is presented, I think it 
helps. It would indicate that you 
considered this important to your
self and had some pride in the way 
the interviewer might size you up . 

Q . With only acade m ic tra ining a s a 
backgro und, how long w i ll it be before 
I ' ll be hand ling res pon si ble work? 

One o f a ser i es * 

Interview with General Electric's 

W. Scott Hill 

Manager- Engineering Recruiting 

Qualities I Look For 

When Recruiting Engineers 

A. N ot long at all. If a man joins a 
training program, or is placed direct 
ly on an operating job, he gets 
assignm ents which let him work up 
to more responsible jobs. We are 
hiring people with definite consider
ation for their potential in either 
technical work or the management 
field, but their initial jobs will be 
important and responsible . 

Q. How will the fact that I ' ve had to 
work hard in my engineering stud ies, 
with no time for a lot of outside activ i
ties , affect my employment possibil ities? 

A. Y ou're concerned, I 'd guess, with 
all the talk of the quest for "well
rounded men." We do look for this 
characteristic, b ut being president 
of the student council isn't the only 
indication of this trait. T hrough 
talking with your professors, for 
example, we can determine who 
takes the active role in group proj
ects and gets along well with other 
students in the class. This can be 
equally important in our judgment. 

0 . How important are high schola stic 
grades in your decision to hire a man? 

A. At G .E . we must have men who 
are technically competent. Your 
grades give us a pretty good indica
tion of this and are also a measure 
of the way you have applied your 
self. When we find someone whose 
grades are lower than might be ex 
pected from his other characteristics , 
we look into it to find out if there 
are circumstances which may have 
contributed. 

0 . What con si deration do you give work 
ex perience gained prior to graduation? 

A. Often a man with summer work 
experience in his chosen academic 

field has a much better idea of what 
he wants to do. This helps us decide 
where he would be most likely to 
succeed or where he should start his 
career. M any students have had to 
work hard during college or sum
mers, to support themselves. These 
men obviously have a motivating 
desire to become engineers that we 
find highly desirable. 

Q. Do you feel that a man must know 
exactly what he wants to do when he is 
bei ng intervi ewed? 

A. N o, I don't. It is helpful if he 
has thought enough about his in 
terests to be able to discuss some 
general directions he is considering. 
For example, he might know whether 
he wants product engineering work, 
or the marketing of technical prod
ucts, or the engineering associated 
with manufacturing. O n G-E train
ing programs, rotating assignments 
are designed to help men find out 
more about their true interests be
fore they make their final choice. 

Q . How do mil ita ry comm itm ents affect 
your recruiting? 

A. M any young men today have 
military commitments when they 
graduate. We feel it is to their ad
vantage and ours to accept employ 
ment after graduation and then ful 
fill their obliga tions. We have a 
limited number of copies of a De
partm ent of Defense booklet de
scribing, in detail, the many ways in 
whic h the latter can be done. Just 
write to E ngineering Personnel, 
Bldg. 36, 5th Floor, General Electric 
Company, Schenectady 5, N . Y. 959.s 

*LOOK FOR oth er interv iews di s
cu ssi ng : • Advance m e nt in La rge 
Com panies • Salary • Persona l 
De ve lopmen t. 

GENERAL. ELECTRIC 





Did you ever hear 
atoms move? 

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

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

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

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

By studying these patterns, and correlating the information 
with other data, scientists at U. S. Steel are trying to learn 
what happens atomically when a steel is bent, flexed or 
broken. Thus, they try to develop new and better steels for an 
exacting and ever-growing steel market. 

Research is only one area in which we need high-level scien
tific personnel. Partly, th is is due to the fact that men progress 
so rapidly at United States Steel. Remember these figures: 
among the 20,000 members of our management team, 99% 
attained their position through advancement within the cor
poration. If you want to take advantage of odds like this, 
write for our booklet, "Paths of Opportunity." 
Write to United States Steel, Personnel 
Division, Room 5680, 525 William Penn 
Place, Pittsburgh 30, Pennsylvania. 

UNITED STATES STEEL 



Picture Yourself in 

Petroleum Chemistry 

at Phillips 

What do you see? Are you helping design a 
fractionation unit? Developing a new 
rocket propellent? Perhaps you're con
structing a new polyethylene reactor ..• 
or working on an improved octane mnn
ber system. 

Petroleum chemistry is important at 
Phillips ... but so are gasoline refining, 
uranium processing, pipe line design, oil 
geology and exploration, research and the 
dozens of other activities which are essen
tial to Phillips broad and diversified oper
ations. The wide selection of possibilities 
available in these various specialties en-

.JANUAR Y, 1958 

ables you to choose a career that matches 
your education and interests. 

During the past ten years Phillips has 
expanded tremendously. Many important 
new developments are still in the making. 
So when the Phillips representative comes 
to this campus, be sure to arrange for an 
interview. Meanwhile, write to our Tech
nical Manpower Division for your copy 
of our new brochure, "Career With A 
Future". 

D. R. McKeithan, Director 
Technical Manpower Division 

PHILLIPS PETROLEUM COMPANY 
Bartlesville, Oklahoma 



Ernst Mach ... on absolutes 

"No one is competent to assert things about abso

lute space and absolute motion; they are pure 

matters of thought that cannot be produced in 

experience. AIi our principles of mechanics, as we 

have shown in detail, are experienced knowledge 

concerning the relative positions and motions of 

bodies. They could not be, and were not, admitted 

in the areas in which they are now recognized as 

valid, without previous testing. No one is war

ranted in extending these principles beyond the 

boundaries of experience. In fact, such an exten

sion is meaningless, as no one would possess the 

knowledge to make use of it." 

-Die Mechanik in ihrer Entwicklung, 1912 

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

2 THE MISSOURI SHAMROCK 
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A MASTER'S DEGREE FOR SELECTED 
ENGINEERING GRADUATES 

You can get your Master's Degree during regular working hours, 
while earning the salary and all the benefits of a Chrysler Corporation engineer. 
At the same time, you will be preparing for a rewarding career as 
a member of the automotive engineering team that is the leader in the industry. 

Look at some of the advantages to students who qualify: 

• Master's Degree in Automotive Engineering in two years. 
• Regular salaried status. 
• Classes 8 hours a week, during work hours. 
• No tuition, no fees. 
• Broad work experience, through job rotation on 3-month assignments, 
• An opportunity to concentrate in the fields you select. 

Like to learn more? Contact your college Placement Office for full details about the 
Chrysler lnstitute's Graduate Program and interview dates. If you need any 
additional information, write: Mr. R. W. Rockefeller, P.O. Box 1118, Detroit 31, Michigan. 

CHRYSLER 
JANUARY, 1958 

INSTITUTE OF ENGINEERING 
GRADUATE SCHOOL 
DETROIT, MICHIGAN 
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•LONGER 
LONGER • LONGER 

Dickey Pipe ... longer every way 

4 

Most engineers and sewer department officials know 
that sewers made of Dickey Clay Pipe are long lasting. 
They remain in service generations longer than the life 
of the bond issues which pay for them. Now ... Dickey 
Pipe for municipal sewerage systems and industrial 
wastes disposal lines is longer in another respect ... 
length. You can now obtain Dickey Pipe ... in diameters 
from 15 to 36 inches ... in five foot lengths. Installation 
is faster ... fewer pieces to handle •.. fewer joints to make 
... fewer bell holes to dig ... less jointing material to buy 
and prepare. In every way, today's sewers made of 
Dickey vitrified salt-glazed clay pipe are truly longer. 

Providing improved sanitation for better living 

ICKEV ::~~t;r.ized 
clay pipe 

VIT. S . DICKEY CLAY MFG. CO. 

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

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

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

Compliment Her With A CORSAGE 

Flowers Wired Anywhere 

25 ON THE STROLL WAY 
PH. GI 2-3151 

Columbia, Missouri 

THE BROWN DERBY 

Liquors 
Champagne 

Wines 

Im ported and 
Domestic Beers 

FIFTY-FOUR VARIETIES 

OF SCOTCH 

Glass Service 

BEVERAGES OF QUALITY 

116 South 9th Phone GI 3-5409 

DON'T Forget The 

STABLES 
"On The Hink" 

JAM SESSIONS 
• Before All Home Games 

• Sunday Afternoon 
• Sunday Evening 

THE MISSOURI SHAMROCK 
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Chemistry is engaged in 
the vital transformations 

of the universe 
Since the time of Ancient Greece, man has been prob
ing into the composition of the elements from which he 
derives existence and sustenance. And these first at
tempts, crude and unorganized as they may now seem, 
nevertheless marked the first advance toward some 
understanding of matter. Thereby chemistry was born. 
What progress has been accomplished since the Aris
totelian doctrine of the four elements! Man advanced 
from there to the alchemist's arcanum, and ultimately 
to the harnessing of the atom by our modern scientists! 
How far will the search go? So many secrets are yet to 
be unearthed. The scientific mind is understandably en
thralled by the magnitude of the task ahead. And the 
enchantment, too, for the mystery is irresistible. Partic
ularly when the solution means triumph over discoveries 
apt to profoundly influence generations to come. 
It is a tremendous challenge. But the true scientist's 
thirst for knowing, advancing, creating is only limited 
by his vision and his courage before the unknown. 

• • • and you, too, can help 
shape the future 

,/ 
/' ,-, 

-- ---~.-:·-: 
See for yourself. Write our Director of College Rela- ::--::-

✓, tions. He will send you our booklet "Opportunities For __ _ 
•· College Trained People With The Dow Chemical Com- --- :- · 

· ';, pany" and tell you when a Dow representative will visit ~~---
1, ,. your campus. =:-:._-_ 

// ~:--- ~ ,;!~ ~.::-
· . , J!J, • .,,,.. .. v·,,r/ '/ y-··· "!.:::--=--,=--=~-----,~:--....._-= ... .:::--~-·-_-.:..::-.-

✓-,,,·.· ~ , · ;,,;,,/ ,,. ,, ... -::-.:.-=--:--... -:=--:.-.-:-:.-.-- .. : 
, ✓• • 1/ I 1 ' • I .. -. ..... - _ • - • -: • .._ ·-- .... - . - .... ·-- -... . . - -. - -- -. . .. ... - -

... - -- ---. . 
0 

·: 0 o~===---=======.._ 

THE DOW CHEMICAL. COMPANY, MIDLAND, MICH . 
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Back in September I came across a short piece of material and have 

since thought that more people ought to be exposed to it. My only trouble 

was, just where could the material be placed in our magazine without 

looking out of place. It seems that our readers anticipate certain types 

of reading unlike what I speak of. It certainly wasn't a joke so it wouldn't 

fit the humor page, it wasn't news, and it wasn't an announcement. It 

could not be classified as an article because of its short length even 

though it tells more than some writers can say in an entire volume. Of 

all the classifications of material, it comes closest to being an advertise

ment. It is not for certain just whose advertisement it is, but they do 

have a product of great value to all and it can be had at no expense, just 

a very small effort. The commodity of which I speak is: 

A SMILE 

A smile costs nothing, but gives much. It enriches those who 
receive, without making poorer those who give. It takes but 
a moment, but the memory of it sometimes lasts forever. None 
is so rich or mighty that he can get along without it, and none 
is so poor but that he can be made rich by it. A smile creates 
happiness in the home, fosters good will in business, and is the 
countersign of friendship. It brings rest to the weary, cheer to 
the discouraged, sunshine to the sad, and it is nature's best an
tidote for trouble. Yet it cannot be bought, begged, borrowed, 
or stolen, for it is something that is of no value to anyone until 
it is given away. Some people are too tired to give you a smile. 
Give them one of yours, as none needs a smile so much as he 
who has none to give. 

The author of these few lines is unknown to me but I am sure that 

whoever he is, he won't mind my plagiarizing his work. His only response 

would probably be a smile. 

FRONTISPIECE: 

Steel Lobster? No, not quite. It's 
a 3,000-pound lower exhaust hood 

for a 12,500-kw steam turbine being 
readied for hoisting into place in 
General Electric's Medium Steam 

Turbine, Generator and Gear De
partment, Lynn, Mass. (The slots 
in the center of the "lobster" are 
semi-circular diaphragms which di
rect steam from one set of turbine 
buckets to the following stage.) 

JANUARY, 1958 

DAY 
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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 firms in America, and 40 of the 
50 largest utilities are among the thousands of cus
tomers that use our products and services. 

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

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

Calgon.and Hagan Chemicals. Calgon phosphate 
compounds, and Calgonite detergents-including 
popular household versions of each-are among the 
many chemicals we process and sell for water treat
ment in utility, industrial, municipal and household 
water systems. 

HOW WE TRAIN ENGINEERS AND CHEMISTS AT HAGAN 
Mechanical and electrical engineers, for our 
Mechanical Division, receive six months training, 

. 10 

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? Hagan is growing fast. 
Field Service Engineers and Chemists have excellent 
opportunities for positions in Sales Engineering, or 
administrative work. 

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

r--------------------------
HAGAN CHEMICALS & CONTROLS, INC. 

Hagan Building, Pittsburgh 30, Pen11sylvania 

Attention Personnel Department 
Divisions: Calgon Company, Hall Laboratories 

Name, ________________ _ 

Address, _______________ _ 

City, ___________ Zone _____ _ 

State ________________ _ 

L-------------------------~ 
THE MISSOURI SHAMROCK 



Harvey Graves (Dartmouth, BA '50, MSEE '51) discusses a reactor experiment al the Westinghouse Reactor Evaluation Center, in Waltz Mill, Pa. As manager 
of the Nuclear Design Section, Mr, Groves works with Dr. Wilfried Bergmann (Vienna, PhD '51), on right, and other young scientists who operate the facility. 

At 30, Harvey Graves directs nuclear design 
of two major Westinghouse reactors 

After completing the Westinghouse Student Training 
Course in 1951, Harvey Graves attended the West
inghouse Advanced Design Course* and was sent by 
Westinghouse to the Oak Ridge School of Reactor 
Technology for one year. Back at Westinghouse again 
in 1953, Engineer Graves did advanced work on nuclear 
reactor development. 

In 1955, he was promoted to supervisory engineer 
on the Belgian reactor project. In 1956, he was again 
promoted to Manager, Westinghouse Nuclear Design 
Section. Today, Mr. Graves' 24-man section is develop
ing and designing the nuclear portion of commercial 
reactors for the Yankee Atomic Electric Company and 
the Center d'Etude de l'Energie Nucleaire in Belgium. 
*Fully accredited graduate school 

.JANUARY, 1958 

Progress? Certainly. And if you have ability and 
ambition, you'll find Westinghouse offers equal engi
neering opportunities in automation, jet age metals, 
radar, semiconductors, electronics, large power equip
ment, guided missile controls and dozens of other 
fascinating fields. 

For more information on professional opportuni
ties at Westinghouse, write to Mr. J. H . Savage, West
inghouse Electric Corporation, 3 Gateway Center 
Pittsburgh 30, Pa. 

v\estinghouse 
FIRST IN ATOMIC POWER 
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Where young men worli on big jobs 
It takes a lot more than electronic calculators 

and push buttons to run a big refinery like ours 

at Whiting. It takes scientifically trained and 

skilled men. Take, for example, Bill Nemec, who 

shares in the responsibilities of our Refinery 

Economics Division Technical Service group. 

A chemical engineer, Bill came to us from 
the University of Michigan. He and his associ

ates work on problems involving chemical 

engineering, economics, cost control and sound 

advance planning. Facing new situations daily, 

they work with many people in the Research 

Center and in the refinery. As a result, they 

gain an ever-widening knowledge of refinery 

operations. 

Sound interesting? Bill Nemec is one of hun

dreds of young men with widely varied back

grounds, talents and responsibilities building 

careers at Standard Oil's progressive Whiting, 

Indiana, laboratories. 
., 

&ill 

Standard Oil Company STANDARD 

Ill 910 South Michigon Avenue, Chicago 80, Illinois 
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ARCHIMEDES PRINCIPLE 

ECMA PRIZE WINNING STORY 

The engineer sat down and took 
a deep breath. Then he continued: 
"-and so that just about sums up 
our position, gentlemen, the engi
neering group has gone as far as is 
practical. We've designed the finest 
ships the military has ever had. The 
Model M-16's you now have, have 
drive that hasn't been used yet. We 
have operating laboratory models of 
drives with ten times the thrust of 
your newest fleet drives. And within 
two months we can start shipping 
conversion kits if you give the or
der." 

He paused a moment to let this 
sink in. After his long discourse on 
rocket ship design in general and 
propulsion methods in particular, 
the men around the big conference 
table were visibly relieved to hear 
something concrete and understand
able. "Actually, gentlemen, although 
this is not for the record, we have 
a drive on the drawing boards that 
should beat even this. We expect 
thrust upwards of fifty times that of 
the present production unit. Fur
thermore, Airframes has a basic hull 
design that will make full use of 
such a drive," he concluded. 

The various colonels and majors 
and other miscellaneous military 
manpower around the table began 
to buzz excitedly among themselves. 
Now this was something! This was 
the sort of science they understood 
-and the numbers were really ex
citing. 

JANUARY, 1958 

The general ruminated his cigar 
a moment and then cleared his 
throat. (Dead silence in the room.) 
He had been completely snowed by 
all the technical discussion of the 
company representatives and had 
had a hard time maintaining an ap
pearance of cognizance. But now he 
began to see a glimmer of light and 
realized that perhaps the conference 
w:as coming to a head. 

"I believe I understand your situ
ation quite well, Mr. Harper," he 
lied, addressing the engineer who 
had just finished. "Now I'd like to 
give you the military's point of view. 
Tactics Section has done considera
ble research in the matter and their 
careful recommendation is that we 
equip the fleet with faster ships. We 

" 
The general was interrupted by a 

fast burst of sardonic laughter from 
one of the civilians at the other end 
of the table. "From what I gather," 
he said, grinning, "the alien ships 
fly orbits around your ships." 

The general was flustered but 
managed to reply haughtily, "I sup
pose you might express it that way, 
Mr. Wright. It is true that the alien 
ships can outmaneuver and outrun 
our best M-16's." 

After pausing to gather his wits, 
the general droned on lectorily, "In
telligence reports that from their 
study of the information obtained 
by the Mills expedition, we should 
expect greatly increased strength in 

JACK HARVEY, B.S. E.E. '50 

the alien raids in the near future. 
The situation is, miltarily speaking, 
critical. Therefore, I am prepared 
to give you the go-ahead on produc
tion of your new - ah - driver, if 
that will give us faster ships." 

"But that was the whole point of 
my discussion!" the engineer, Har
per, groaned. "Don't you see, faster 
ships just simply aren't practical?" 

The general reddened slightly, 
realizing he had been found out, 
then blurted, "Just why, in plain 
language, is this true?" 

Harper slumped down in his chair 
and threw up his hands resignedly. 
"It's the acceleration, General," he 
replied. "Ask Doctor Ryan," he ex
claimed sarcastically. 

The general's eyes swept around 
the table. "Doctor Ryan?" he in
quired experimentally. 

A silent form hunched down in 
a chair at one side of the table shuf
fled to an upright sitting position. 
Ryan was a rather skinny individual, 
wearing frameless glasses that made 
him look quite fragile . But his voice 
marked him as anything but fragile. 
He shot a fierce glance at Harper 
and then his gaze met the general's 
and he spoke icily: "Harper is cor
rect, General. It appears that he ha_s 
over-complicated the problem, how
ever. You see, it would be foolish_ 
to build ships with greater thrust in 

(Continued on next page) 
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(Continued from page 13) 

the drive simply because the person
nel on board could not withstand 
the acceleration that that would 
mean." Several of the brighter colo
nels nodded, indicating comprehen
sion. "As Harper pointed out near 
the end of his-ah-lengthy discus
sion, the ships you now have in your 
fleet have greater thrust capabilities 
than their crews can withstand." 

There was again a momentary 
buzz among the military men. Then 
Ryan continued, "This is in fact true 
of a few of our newest commercial 
ships. Harper insists on adding the 
extra drive as a sort of engineering 
safety factor in case something goes 
sour. The actual acceleration is au
tomatically limited to a safe value. 
And that's where Medical comes in. 
You see, General, it's up to us to de
termine just what the maximum ac
celeration is that the human body 
can stand and then make certain 
that our ships are limited to that." 

"But-" the general asked halt
ingly, "can't you do something to 
increase that maximum? Perhaps
specially trained crews ... " 

Ryan was standing now. Medical 
was being put on the spot and he 
had to defend himself and his group. 
"I'm afraid that tail has been pretty 
thoroughly twisted. We've been re
fining our G-suits now for years and 
I don't see much room for improve
ment there. Acceleration couches 
are the same story. And I think 
you'll recall that our medical group 
was instrumental in setting up the 
training program for your crews. 
No, General, I frankly don't see 
how it will ever be possible to accel
erate the human body much more 
without fracturing the skull or rip
ping the abdominal-" 

At that instant he was interrupted 
by a raucous buzz from a speaker 
over the door of the conference 
room. There was a slight pause and 
then an excited voice saying, "Ship 
coming in out of control! Clear the 
landing platform immediately." 

Every man in the conference room 
turned to face the observation win
dow overlooking the vast landing 
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area outside the administration 
building. Various trucks and tenders 
that had been , idling around over 
the concrete suddenly sped off in all 
directions, in response to the loud
speaker voice which came to them 
over their radios. Tiny figures of 
men scurried towards block-houses 
at the edge of the concrete. 

The men at the window automat
ically turned their gaze upwards to 
see the ship in trouble. For the first 
few seconds nothing was visible. 
Then somebody saw it and pointed. 
Ryan caught it as a tiny black speck 
that grew rapidly larger. Within a 
matter of seconds it was close 
enough that he could make out the 
shape of the hull and realize that 
she was one of the new luxury ships 
on a passenger run from Venus. One 
of the ships with the over-powered 
drive that the engineer, Harper, had 
insisted upon! 

What happened then was almost 
too quick to realize. As soon as the 
ship got low enough that they could 
estimate her speed they realized that 
she was coming in fast - way too 
fast. It was Harper who cried out, 
"She's lost her drive!" And it was 
plain enough to the rest that the 
ship was coming in tail first, under 
perfect automatic control of her gy
ros but that the rockets were not 
firing as they should be to deceler
ate her. Just as it looked as if she 
were going to fall into the landing 
platform at 3000 mph, the jets sud
denly fired-maximum thrust. 

The ship was streaking down al
most too fast for the eyes to follow 
and wasn't more than a thousand 
feet up when the rockets fired. The 
glare was nearly blinding even in 
the desert sunlight. And the heat 
made the little group of men hud
dled in the conference room invol
untarily draw back from the win
dow. To those watching, it seemed 
that the ship suddenly jerked to a 
halt when the jets came on. Actual
ly the plunging ship didn't stop in 
mid-air but merely slowed to normal 
landing speed and made a perfect 
automatic landing. Doctor Ryan 
groaned as he realized that for the 
passengers, that maximum thrust 

deceleration in mid-air was prob
ably as fatal as a crash into the plat
form at full speed. 

Almost before the ship had settled 
on her landing jacks, he burst from 
the room on the run. Harper was 
close on his heels. His office was 
just down the hall a few doors and 
he dashed in there, grabbed the kit 
he always kept handy for emergen
cies and ran after Harper who was 
disappearing down the stairs. 

Side by side the two men pounded 
out to the platform. The great ship 
rested quietly in the middle of the 
concrete. The familiar decrescendo 
wail of the pumps seemed to lend 
ordinariness to the scene but the 
long, flame-like streaks of discolora
tion on the stainless steel skin of her 
lower fins told of the roaring me
teor-like descent through the atmos
phere. Small gusts of air tore madly 
about and high overhead a great 
shimmering mass of hazy air was 
evidence of the mighty jet blast 
which at the last instant snatched 
the ship from vaporizing destruction 
- only to subject the soft human 
beings it carried to an equally dead
ly acceleration. 

Harper and Ryan were not alone 
in their dash to the stricken ship. 
Men and machines converged on 
her from all sides. Racing ahead of 
all the rest, two men on motorcy
cles arrived at the base of the ship 
first. They were covered from head 
to foot by the strange white protec
tive garb of the radiological safety 
squad. Quickly they dismounted 
and thrashed clumsily around to 
different points under the ship, tak
ing the necessary readings. They sat
isfied themselves and then threw 
their arms up in the traditional hand 
signal of a safe ship. 

The others did not wait for the 
signal but raced on to the base of 
the ship, arnvmg simultaneously 
with the giving of the hand signal. 

The weird vehicles of the ground 
crew screeched into position between 
the fins. Tight lipped operators 
raced to their places and frantically 
spun the controls that raised board
ing equipment to the emergency 

(Continued on page 30) 
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Emerson 
of St. Louis 

._ ......... e the Voodoo means business 
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• ! T rus Voodoo's ancestry is strictly mid-

western. Not any mumbo-jumbo about its 
purpose, either. The F-101 climbs fast, 
travels far, and really means business when 
its incomparable fire-power is unleashed • 
The Voodoo means business with Emerson 
Electric, too, where F-101 supersonic airframes 
are among the many advanced projects in 
our Electronics and Avionics Division. 

When, on the other hand, the product is 
fractional h .p. motors, our Commercial 
Division is just as successful in meeting 
manufacturing specifications for quality and 
speed. With over 5,000 employees, 850 
engineers, Emerson is geared to produce, 
whatever the product ••. fans, motors, radar 
assemblies, or fire control systems. 

With broad, long-range expansion in progress 
right now, we have challenging career positions 
for graduating AEs, EEs, and MEs. For full 
details, write to Mr. A. L. Depke, Office 
and T echnical Employment Supervisor . 
Or arrange an interview when we 
visit your campus. . 

• . 
• • • ······· . . .. 

• • • • ,. • • • • • • • • - -:-::~:-:-c:-:-c:-::-~-:-:c-:-":'.'IT ••• 
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ELECTRIC 
ST. LOUIS ,21, MO. 
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••. ✓ X• 
Left to right: Lou Bernardi, Not re Dame, '54; Norman Lorenson, Mich ... St., '55; Ernest Schurmann, M.l .T., '53; Dick Swenson, Purdue, '50. 

6tr ~ i& -1Ak .. . ~ f 
;jOUft &/WW' -wii.w -uk. CON VAi R 

FORT WORTH 
CONVAIR JS A DIVISION OF GENERAL DYNAMICS CORPOR~T.ION 
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ST. PAT'S BOARD-1958 

St. Pat's Board for the 1958 En
gineer's Week celebration was chos
en November 25. This selection is 
made each Jail by the Executive 
Council of Engineer's Club from ap
plications submitted by members of 
the Engine Club. Two members, af
ter personal interviews, are chosen to 
represent each class; two seniors, two 
juniors and so on, plus as many ex
officio representatives as the Execu
tive Council sees fit. St. Pat's Board 
is then composed of these selected 
representatives and the members of 
the Executive Council. 

St. Pat's Board is chosen for the 
important and difficult task of plan
ning, coordinating and carrying out 
all the activities of the entire Engi-

neer's Week celebration which is 
held during the week of March 17 
each year. Everything from selecting 
the queen candidates, starting early 
in February, to cleaning up the de
bris after St. Pat's Ball after the 
week is over is supervised by St. 
Pat's Board. 

Headed by the Chairman of the 
Board who is an elected officer of 
Engineer's Club, the Board begins 
planning the events of the week soon 
after the Christmas holidays. The 
tremendous task of organizing all 
these events is accomplished by as
signing one or two members of the 
board to each event. These men are 
solely responsible for their particular 
job and must see it through from 

FRED ALEXANDER 

Engineer's Club President 

start to finish. Weekly meetings are 
held so that general policy may be 
established and problems worked 
out. The Board, meeting in execu
tive session, also chooses the winning 
button design, the winning campus 
stunt idea, and the Knights of St. 
Patrick. 

The members of St. Pat's Board 
along with a brief explanation of 
their jobs are as follows: 

Roger Pape, a senior E.E. , is 
chairman of the Board and is as
signed his traditional duty of con
ducting the Queen contest. He ar
ranges for each organized house on 

(Continued on page 36) 

St. Pat's Board-1958 includes, left to right: Gene Wall, Mike Riley, Bob Rigdon, Charles Townsend, Leroy Kroenke, 
Jim Schiltz, and Leroy Pucker. 

Left to right: Eugene Engle, J. C. Dunn, Clifford Tiemann Jr., Roger Page, President of St. Pat's Board, George 
Sturmon, Jerry Martin, and Ron Dingus. 
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thrive in this ideal 
ugrowing" environment 

WORLD'S LARGEST RESEARCH CENTER FOR 
AUTOMATIC PRESSURE AND LIQUID LEVEL CONTROL 

Modern research laboratory at Fisher includes high 

and low pressure flow lines in sizes up to 12 inches 

During the past three quarters of a century, the Fisher research 

and development departments have produced some of the 

outstanding developments in control instrumentation and automation. 

At the same time, these laboratories have developed some of the 

nation's leading control engineers! The two go together at Fisher. 

If you are looking for challenge, opportunity and a future 

that will touch practically every basic industry in the 

world, consult your placement office or write us about the 

opportunities Fisher holds in store for you. 

IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD ... CHANCES ARE IT'S CONTROLLED BY 

FISHER GOVERNOR COMPANY 
Marshalltown, Iowa/ Woodstock, Ontario / Rochester, England SINCE 1880 
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ENGINEERING UNDERGRADUATES ..• don't get lost in a forest of details! 

DOUGLAS CLEARS THE WAY FOR CAREER BUILDING WITH 

MAJOR ASSIGNMENTS BASED ON ABILITY 

In planning your career, it's important to know that your job will be more than a mere 
detail in a vast project. At Douglas, you'll work as part of a team sharing total responsibility 

I 

FIRST IN AVIATION 

.JANUARY, 1958 

for projects of prime importance. This gives greater scope 
to your assignment ... and with promotion from within, more 

opportunity to chart your future. Many important Douglas 
assignments are awaiting career-minded engineers. 

For important career opportunities in your field, write: 
C. C. LaVENE 

DOUGLAS AIRCRAFT COMPANY, BOX 6102-L 

SANTA MONICA, CALIFORNIA 
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Robert G. Hildenbrandt tells 
what it's like to be ... and 
why he likes being ... an 
Electronic Circuit Designer 
with IBM. 

* "SOLUTION" 

This is one of the cele
brated problems of math
ematics, dating from the 
18th century. That it 
CAN'T be done was 
proved by th e grea t 
mathematician Euler in 
1735. Euler's "solution" 
founded the science of 
topology, important to
day in electronic circuit 
design. 

FIGURING OUT A CAREER? 
Selecting a career can be puzzling, too. 
Sometimes, as with the seven bridges, the 
answers aren't always available, In engi
neering and research, it's just as important 
to discover that no solution may be possible 
as to find the solution. It is equally true in 
career selection that some companies can 
provide solutions . . . opportunities for 
growth ... not always available in all com
panies. Here's how Bob Hildenbrandt found 
the solution to his career problem-at IBM: 

"Since joining IBM," Bob says, ''I've seen 
some amazing developments in advanced 
circuitry. In my opinion, transistorized digi
tal airborne computers represent one of the 
most progressive assignments in electronics 
today. As we enter the missile age, the 
technology of packaging and miniaturiza-

tion will take on increasing importance. 
Transistorized computers offer an excellent 
chance for development work in computer 
circuits ... high-frequency power supplies 
... magnetic amplifiers, regulators, storage 
devices. Challenge? It's tremendous- for 
we're working not only on present systems, 
but those of the future!" 

* * * * 
There are many excellent opportunities for 
well-qualified engineers, physicists and 
mathematicians in IBM Research, Develop
ment and Manufacturing Engineering. Why 
not ask your College Placement Director 
when IBM will next interview on your cam
pus? Or, for information about how your 
degree will fit you for an IBM career, 

JUST WRITE TO: 

Mr. R. A. Whitehorne 
IBM Corp., Dept. 852 
590 Madison Avenue 
New York 22, N. Y. 

IBM 
"" 

INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 

DATA PROCESSING 

ELECTRIC TYPEWRITERS 

MILITARY PRODUCTS 

SPECIAL ENGINEERING PRODUCTS 

SUPPLIES 

TIME EQUIPMENT 
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MISSOURI CONFERENCE ON THE 

UTILIZATION . OF ENGINEERS AND SCIENTISTS 

By GERALD ROTHMAN, M.E. 

Participating in the program were, left to right: Left to right: H . 0. Croft, P.E., Dean, College of 
Engineering, University of A1issouri, Columbia; 
Garvin H. Dyer, P.E., President, National Society 
of Professional Engineers, Independence; Dr. 
Howard I. Bevis, Chairman, President's Commit
tee on Engineers and Scientists, Washington, D. 
C., H. W. Honefenger, P.E., President, Missouri 
Society of Professional Engineers and St. Louis 
representative of Elliot Company, St. Louis. 

Curtis L. Wilson, Dean, Missouri School of Mines 
and Metallurgy, Rolla; John D. Coleman, General 
Motors Corporation, Cincinatti, Ohio; Dr. Wil
liam Torpey, President's Committee on Engineers 
and Scientists, Washington, D.C.; A. V. Ferry, 
Black and Veatch, Kansas City, vice president, 
Missouri Society of Professional Engineers. 

"The Role of the Engineering 
Technician on the Manpower 
Team", "Utilization -A Necessity 
for Employer and Professional Em
ployee," and "Industry's Viewpoint 
on Utilization of Engineers and Sci
entists," were the keynote speeches 
at the Missouri Conference of the 
Utilization of Engineers and Scien
tists. The conference was sponsored 
by the University of Missouri Col
lege of Engineering and was held 
on December 16th and 17th at the 
Student Union. 

A total of 44 firms and organiza
tions were represented including Du 
Pont, General Electric, McDonnell 
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Aircraft, Midwest Research Insti
tute, Missouri Highway Department, 
Missouri Pacific Railway, Monsanto 
Chemical, Philco, and Westing
house. Milwaukee School of Engi
neering, Missouri School of Mines, 
St. Louis University and Washing
ton University were among the 
schools present. 

The conference was opened by 
Dean Croft on the morning of De
cember 16th. Following his speech, 
Paul H. Robbins, Executive Direc
tor, National Society of Professional 
Engineers, started off the program 
with the first of three keynote 

speeches entitled, "Utilization - A 
Necessity for Employer and Profes
sional Employee." Next, Karl 0. 
Werwath, President of Milwaukee 
School of Engineering spoke on 
"The Role of the Engineering Tech
nician on the Manpower Team." 
Mr. Werwath defined the Engineer 
Technician as follows: "an engi
neering technician is one who can 
carry out in a responsible manner 
either proven techniques which are 
common knowledge among those 
who are technically expert in this 
branch of engineering, or those spe-

(Continued on page 38) 
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Pratt & Whitney Aircraft engineer checks a 
bread board model for a subminiature, 
encapsulated amplifier built with transistori. 

A rig in one of the experimental test cells at P & W A 's Willgoos Laboratory. The six large finger-like devices are remotely 
controlled probe positioners used to obtain basic air flow measurements within a turbine. This is one of the techniques 
for obtaining scientific data vitally important to the design and development of the world's most powerful aircraft engines. 
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• • • the field of INSTRUMENTATION 

Among the many engineering problems relative to 
designing and developing today's tremendously 
powerful aircraft engines is the matter of accumu
lating data - much of it obtained from within the 
engines themselves - and recording it precisely. 
Such is the continuing assignment of those at Pratt 
& Whitney Aircraft who are working in the highly 
complex field of instrumentation. 

,Pressure, temperature, air and fuel flow, vibra
tion - these factors must be accurately measured 
at many significant points. In some cases, the meas
uring device employed must be associated with 
special data-recording equipment capable of con
verting readings to digital values which can, in turn, 
be stored on punch cards or magnetic tape for data 
processing. 

Responsible for assembling this wealth of infor
mation so vital to the entire engineering team at 

Pratt & Whitney Aircraft is a special group of elec
tronic, mechanical and aeronautical engineers and 
physicists. Projects embrace the entire field of 
instrumentation. Often involved is the need for 
providing unique measuring devices, transducers, 
recorders or data-handling equipment. Hot-wire 
anemometry plays an important role in the drama 
of instrumentation, as do various types of sonic 
orifice probes, high temperature strain gages, tran
sistor amplifiers, and miniaturized tape recording 
equipment. 

Instrumentation, of course, is only one part of a 
broadly diversified engineering program at Pratt & 
Whitney Aircraft. That program - with other 
far-reaching activities in the fields of combustion, 
materials problems, mechanical design and aero
dynamics - spells out a gratifying future for many 
of today's engineering students. 

Instrumentation engineer at Pratt & 
Whitney Aircraft is shown investigating 
modes of vibration in a blade of a 
single stage of a jet engine compressor. 

Special-purpose probes designed 
and developed by P & W A engi• 
neers for sensing temperature, 
pressure and air flow direction 
at critical internal locations. 

The "Plottomat", designed by P & W A 
instrumentation engineers, records pres
sure, temperature and air flow direction. 
It is typical of an expanding program in 
automatic data recording and handling. 

World's foremost designer and builder of aircraft engines Pratt & Whitney Aircraft operates a 
completely self-contained engineering fa
cility in East Hartford, Connecticut, and 
is now building a similar facility in Palm 
Beach County, Florida. For further in
formation about engineering careers at 
Pratt & Whitney Aircraft, write to Mr. 
F. W. Powers, Engineering Department. 

PRATT & WHITNEY AIRCRAFT 
Division of United Aircraft Corporation 

EAST HARTFORD 8, CONNECTICUT 
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A DU PONT JOB-FINDER CHART FOR 

~ 

Here is a sampling of the kinds of engineers and scien
tists which Du Pont will employ this year with BS-MS 
training- and their fields of work. The chart is an easy 
way to match your own interests against job openings 
at Du Pont. 

For example: If you are a mechanical engineer, 
run your finger across the "Mechanical Engineers" 

ELASTOMER 

column. The code letters refer to the type of work 
(Research, Development, etc.). The departments of the 
Company are listed across the top. The column across 
the bottom indicates some of the locations where these 
departments have openings. Du Pont also has oppor
tunities for other engineering and scientific specialties, 
but space does not permit a complete listing. 

EXPLOSIVES, FABRICS 
ELECTRO- ATOMIC AND 

DEPARTMENT► ENGINEERING CHEMICALS CHEMICALS EXPLOSIVES ENERGY FINISHES 
DIVISION 

Designs and constructs Neoprene Metallic Sodium Sporting Powders Nuclear Reactor Coated Fabrics 
major plant facilities. Rubber Hydrogen Peroxide Blasting Supplies Materials Paints, Varnishes, 
Conducts research and Chemicals Vinyl Products Dynamite Heavy Water Lacquers 
development, and provides Sodium Cyanide Polymer Synthetic Resin 

PRODUCTS engineering consul- Organic Chlorinated Solvents Intermediates Finishes 
talion in chemical and lsocyanates Nylon Intermediates 
mechanical engineering, 
instrumentation, 
and materials technology. 

CHEMICAL 
ENGINEERS A, 8, C 8 A, 8, D, F 8, D A, 8 A, 8, F 

MECHANICAL 
ENGINEERS A, 8, C 8 E A, 8 

ELECTRICAL 
ENGINEERS A, 8, C E 

METALLURGICAL 
ENGINEERS A,B A, 8 A, B 

CHEMISTS F A, 8, F 

PHYSICISTS A, 8 

Wilmington, Del., Beaumont, Tex, Memphis, Tenn. Gibbstown, N.J. Aiken, S.C.* Newburgh, N.Y. 
POSSIBLE or Louisville, Ky. Niagara Falls, N.Y. Parlin, N.J. 
INITIAL Plant Locations Montague, Mich. Wilmington, Del.** Philadelphia, Pa. 
ASSIGNMENTS Wilmington, Del.** 

PERSONALIZED INFORMATION-The kind of work 
you will do and the location of your first assignment 
depend on your qualifications and the openings avail
able. Since the above chart was prepared, some of the 

openings listed may have been filled or new jobs may 
have been added to the list. For up-to-the-minute infor
mation about possible jobs for you, see the Du Pont 
representative when he visits your campus. 

WATCH THE DU PONT "SHOW OF THE MONTH" ON TELEVISION 
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BS-MS ENGINEERS AND SCIENTISTS 
A Research C Design 

B Development 0 Production 

GRASSELLI ORGANIC PHOTO· 
FILM CHEMICALS CHEMICALS PRODUCTS 

Cellophane Acids and Heavy Dyes Photographic 
Sponge Yarn Chemicals Petroleum and X-Ray Film 
Mylar® Biological and Chemicals Photographic 

Polyester Film Agricultural Tetraethyl Lead Papers 
Cel-o-seal® Bands Chemicals Fluorinated Processing 

Hydrocarbons Chemicals 

A, B,D,F A, B, D A, B, F A, B, D, F 

A, B, D, E A, B, F A, B, E, F 

B, D. E. F E 

A, B, F A, F 

A 

Buffalo, N.Y. Cleveland, 0. Deepwater, N.J. Parlin, N.J. 
Circleville, O. East Chicago, Wilmington. Rochester, N.Y. 
Clinton, la. Ind. Del.** 
Old Hickory, Tenn. Houston, Tex. 
Richmond, Va. Linden, N.J. 
Wilmington, Del.** Wilmington, 

Del.** 

PIGMENTS 

Titanium Pigment 
Pigment Colors 
Titanium Metal 
Hyperpure Silicon 

A,B,F 

A,B 

F 

Edge Moor, Del. 
Newport, Del. 
New Johnsonville, 

Tenn. 
Wilmington, Del.** 

E Plant Engineering 

f Sales 

POLYCHEMICALS 

Ammonia 
Antifreezes 
Urea Products 
Plastics 
Nylon 

Intermediates 

A, B, D, F 

A, B, D,F 

A, B, D, F 

A, B, D, F 

A, B 

Charleston, W. Va. 
Orange, Tex. 
Parkersburg, 

W. Va. 
Victoria, Tex. 
Wilmington, Del.** 

TEXTILE FIBERS 

Nylon 
Dacron® 

Polyester Fiber 
Orlon® 

Acrylic Fiber 
Rayon 

A,B,D 

A, B, D, E 

B, D, E 

A, B, D 

A, B 

Camden, S.C. 
Chattanooga, Tenn. 
Kinston, N.C. 
Martinsville, Va. 
Old Hickory, Tenn. 
Richmond, Va. 
Seaford, Del. 
Waynesboro, Va. 
Wilmington, Del.** 

*Government owned, Du Pont operated ""Sales and/or Research &. Development only 

SEND FOR INFORMATIVE BOOKLETS packed with information about careers 
at Du Pont in chemical, mechanical, electrical, metallurgical and other engi
neering fields, and in research and development. Just send your name, address, 
class, school and name of subject that interests you to Room 2494-D Nemours 
Building, E. I. du Pont de Nemours & Co., Inc., Wilmington 98, Delaware. 
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Mechanical hands are doing 
man's bidding by remote control in 
the high-level radiation cells which 
have been completed at the KnoUs 
Atomic Power Laboratory, operated 
by the General Electric Company 
for the Atomic Energy Commission. 

Principal use of the "hot" labora
tory is testing irradiated materials 
for possible use in atomic power 
plants. Testing is carried out in 
shielded cells which have shielding 
capable of handling 2,000 times the 
world's supply of radium. 

Denizens and workers in this area 
are intricate mechanical hands that 
can do an endless variety of jobs in
side the "hot" cells while operators 
remain safely outside. Such tasks 
range from adjusting tiny microm-

26 

eters to lifting 7 50-pound weights. 

Although much work done inside 
the cells is classified, the enclosed 
pictures show one sample of how a 
job is accomplished using elaborate 
precautions. 

MATERIALS 

Testing of materials will never 
become routine as long as new ma
terials are developed and older ones 
are improved. This is particularly 
true in the case of alloys designed 
for 1200 to 1250 degree F. operat
ing temperatures. The problem of 
where do you find delicate instru
ments to measure physical properties 
of alloys at such temperatures arises, 
and in some instances, the building 

LEROY KROENKE, M.E. '58 

of an instrument to do the job in
volves almost as much work as the 
development of the alloy itself. 

The variation in modulus of elas
ticity at elevated temperatures as 
well as the degree of surface strains 
incurred by heat cycling are impor
tant properties that must be consid
ered. 

To obtain this information, engi
neers of the Westinghouse Materials 
Engineering Department adapted a 
standard optical gauge used for 
measuring strains at room tempera
ture for use at high temperature. 

The small instrument, roughly 1 ½ 
inches long by ¼ inches wide by % 
inches high, consists of a metal 
framework to hold two tiny mirrors, 
one stationary and the other mova
ble. The mirrors are mounted on 
blocks of Refractaloy alloy, which 
have one knife edge that contacts 
the sample. In operation, the gauge 
is clamped to the metal surface, a 
beam of light is aimed at one mirror, 
reflected to the other mirror and 
then back to the light source, where 
a scale indicates the angle of the 
return beam or light. When the sam
ple is heated to test temperatures, 
the movable knife-edge rotates 
slightly, changing the mirror angle 
and in turn the light beam return 
angle. An extremely high degree of 
accuracy is possible, since there is 
no mechanical linkage between the 
strain gauge and the measuring de
vice. W i t h proper calibration, 

(Continued on page 37) 
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John Reiter (right) discusses the route of signals from the wave guide through the IF stages of a microwave receiver 

"This was the kind of challenge I was looking for" 
John A. Reiter, Jr., B. S. in Electronics, Arizona State College, '54, 

discusses the biggest project so far In his Bell System career 

"One of the reasons I joined a Bell Telephone 
Company," John says, "was because the engineer
ing would be more interesting and challenging. I 
knew I'd chosen well when I was assigned to assist 
in planning a microwave radio relay system between 
Phoenix and Flagstaff, Arizona. This was the kind 
of challenge I was looking for. 

"It was to be a system requiring five intermedi
ate relay stations, and I began by planning the 
tower locations on 'line of sight' paths after a study 
of topographical maps. Then I made field studies 
using altimeter measurements and conducted path
loss tests to determine how high each tower should 
be. This was the trickiest part of the job, because 
it called for detecting the presence of reflecting sur
faces along the transmission route, and determining 
the measures necessary to avoid their effects. 

"Not the least part of the job was estimating 
the cost of each of the five relay stations, taking into 
consideration tower height, access roads, and the 
need for special equipment such as de•icing heaters. 
All told, the system will cost more than $500,000. 

When construction is finished in December of this 
year, I'll be responsible for the technical consider
ations involved in connecting radio relay and tele
phone carrier equipment. Initially this system will 
handle 48 voice channels, but can be expanded to 
540. In addition to long distance telephone service, 
it will also provide data transmission circuits. 

"This assignment is an example of the challenges 
a technical man can find in the telephone company. 
You take the job from start to finish- from basic 
field studies to the final adjustments-with full re
sponsibility. To technical men who want to get ahead, 
that's the ultimate in opportunity." 

John Reiter is building his career with the Moun
tain States Telephone and Telegraph Company. Find 
out about 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, or write for a copy of "Challenge 
and Opportunity" to: College Employment Super
visor, American Telephone and Telegraph Company, 
195 Broadway, New York 7, N. Y. 

BELL TELEPHONE COMPANIES 
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Society News 

ENGINEER'S CLUB 

The regular meeting of the En
gineer's Club was held on December 
10, 1957. The minutes of the last 
meeting were read and approved. 
The treasurer reported that there 
was a balance of $629.55 in the bank 
with $80 retained for use by the 
membership chairman. The mem
bership chairman reported that the 
club had 230 members, and that 
more support was needed. Dan 
Burns reported that $17 was spent 
on the slide rule contest which he 
also stated was a success. Dean Croft 
then presented the prizes ( which 
were slide rules) to the winners of 
the two divisions. 

In the upper division winners 
were : 1st Ronald Reagin, 2nd John 
Phelan, 3rd Clouis Gentry, 4th John 
Cartwright. In the lower division 
winners were: 1st Bob Wenske, 2nd 
Kamel Shahrooz, 3rd Al Burns, 4th 
Harlie Tompkins. 

After the society announcements 
were given, the St. Pat's board mem
bers were introduced. 

Seniors: Leroy Pucker, Jim 
Shiltz, Leroy Kronke, Charles 
Townsend. 

Juniors: Bob Rigdon, Mike Riley, 
Gene Wall. 

Sophomores: George Sterman, 
Ron Dingus, Jerry Martin. 

Freshmen: Clif Tieman, J. C. 
Dunn, Eugene Engle. 

Discussion of t h e Engineer's 
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DON PEPPER, AG.E., '58 

Council was raised. It is to be a 
council composed of the presidents 
of the various societies and honor
aries. It will have no authority, but 
act as a coordinating body. The con
stitution of the Council was read, 
proposed, and passed. 

Door prizes were won by Barney 
Highberger, Leroy Throckmorton, 
and Bob Rigdon. 

The speaker for the evening was 
Mr. John Tschantz, District Repre
sentative for Caterpillar tractors 
who spoke on "Engineers' future in 
sales work." 

Refreshments were served after-
ward. 

TAU BETA PI 

Reported by 
Dave Snider 
Secretary 

Eighteen students of the College 
of Engineering were initiated into 
Tau Beta Pi, national engineering 
honor society, on Dec. 5, 1957. Dr. 
Betz of the University Department 
of Mathematics was the speaker at 
the initiation banquet. The initiates 
are Fred Alexander, Charles Avres, 
John Cartwright, Marion Gebhardt, 
Walter Henry, Howard Illig, James 
Jackson, Paul C. Jones, Richard Jos
lin, Thomas F. Kimbrel, Donald 
Kirby, Kenneth Kountz, David Al
len Lee, Charles R. Morton, Warren 
Smith, James Teegarden, Randolph 
M. Wright, George Zobrist. 

A.I.Ch.E. 
A meeting of the AIChE was held 

Nov. 12, 1957 in the Student Union. 
Plans were made for the organi

zation of committees which would 
be responsible for the Chemical En
gineering laboratory exhibits during 
St. Pat's week. Three standing com
mittees were appointed by the presi
dent, to help with the organization 
of meetings. SA VIT AR pictures 
were taken. 

W. H. Johnson, a student mem
ber, told the group of some of his 
experiences while working with 
Magnolia Oil this past summer, af
ter which the Gamma Phi Beta So
rority presented a skit entitled 
"Slipstick Trail." The organization 
extends their thanks to the young 
ladies for their fine performance. 

AIEE-IRE 

Albert Epperly 
Secretary 

The joint student branch of the 
American Institute of Electrical En
gineers and Institute of Radio En
gineers held its regular monthly 
meeting December 9, 1957. 

Chairman Roger Pape explained 
the purpose of the Engineers' Coun
cil and read the proposed constitu
tion of the organization which was 
then voted on and approved. 

The program for the evening con
sisted of a talk entitled "The Design 

(Continued on page 37) 
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How RCA brings a richer, wider range 
of musical sound to your home 

Before high fidelity, the 
sound of recorded music 
was limited-much as 
piano music would be if 
you could hear only the 
notes played on the center 
of the keyboard. No 
rich bass notes, no keen, 
vibrant highs. 

RCA achievements in the science of 
sound and acoustics changed all that. 
Today, with RCA Victor records and 
high fidelity "Victrolas," the full range 
of sound is reproduced so faithfully 

that you can enjoy music almost a!j 
though you were there. 

And now, Stereophonic Sound! A 
new and dramatic dimension in re
corded music is also yours to enjoy 
on RCA high fidelity instruments. 
Stereophonic units can be added to 
most "Victrola"® Hi-Fi systems any 
time you choose. 

In this, as in almost every area of 
electronic progress in home entertain
ment, defense and industry, the leader
ship of RCA serves you. RCA means 
electronics at its best! 

WHERE TO, MR. ENGINEER? 

RCA offers careers in research, 
development, design, and man
ufacturing for engineers with 
Bachelor or -advanced degrees 
in E.E., M.E. or Physics. For 
full information, write to: Mr. 
Robert Haklisch, Manager, 
College Relations, Radio 
Corporation of America, 
Camden 2, N. J. 

e RADIO CORPORATION OF AMERICA 
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ARCHIMEDES 

(Continued from page 14) 

hatches of the ship. Crew leaders 
barked terse, one syllable commands 
to the operators, directing the man
euvers. Ladders and towers shot up
ward and banged against the hull 
with a clatter of cables and roar of 
pumps. The figures of men scurried 
up. 

When the doctor and the engineer 
arrived, they were quickly escorted 
to the bottom of one of the towers 
by a crew leader who recognized 
them. Ryan went up first, followed 
closely by Harper. The rungs of the 
ladder were close-spaced and they 
went up two at a time. At the top 
of the tower was a tiny platform and 
a ground crewman working furious
ly in asbestos gloves to operate the 
searingly hot hatch mechanism. Just 
as Ryan clambered onto the plat
form, the crewman got the hatch 
loose and pulled it out. Ryan was 
forced to crowd precariously to the 
edge of the platform while the crew
man wrestled the heavy hatch to the 
other edge, shouted a warning to 
those below, and pushed it over the 
side. 

Almost before the hatch crashed 
to the ground below, Harper was on 
the platform and the two men 
plunged into the ship. The inside of 
the ship seemed perfectly normal. 
There were a few things- hand fire 
extinguishers, placards and so forth 
-strewn about the companionway. 
To the doctor, these were symbols 
of the killing shock that had oc
curred. To the engineer, symbols of 
weak mounting brackets to be noted 
and modified. 

And there was no sound - no 
moan of the wounded and dying. 
The doctor was thinking morbidly 
that anyone actually alive was prob
ably unable to make a sound. 

The quick-thinking crew leader 
below had led the two men to a 
tower -extending up to the passenger 
deck emergency hatch so that now 
they found themselves in the com
panionway of that deck with the 
door to the acceleration couch room 
before them. Ryan didn't pause but 
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plunged through and ran to the 
nearest couch. 

A man lay quietly there. Doctor 
Ryan jerked open his kit and quick
ly found a stethoscope. He jammed 
the receiver into his ear, dropped 
the amplifier in his coat pocket and 
laid the microphone on the man's 
chest. He listened a moment and 
then turned to Harper who stood 
panting beside him. "You really 
couldn't expect him to be alive with 
a skull fracture like that," he said, 
indicating the distorted head. 

They moved on. The second 
couch was the same. Mashed skull. 
In the third, the man there appar
ently had gotten panicky and tried 
to get out. At least it appeared that 
he had been rolled over on his side 
at the time the rockets fired because 
his shirt front had burst open and 
most of his viscera was bulging out. 
Harper shuddered and passed on to 
the next one. He looked in that one 
and moaned, "A girl!" 

The usually stoic impersonal en
gineer was visibly shaken by what 
he saw. His lips parted dryly and 
he blanched. 

Ryan completed his almost rou
tine check for signs of life in the 
man with the ruptured belly and 
went to the next couch with the girl 
in it. While listening for sounds of 
heart action within her, he looked 
curiously at her distorted abdomen. 
It didn't make sense that she should 
be all puffed up like that. Besides 
she had been lying squarely on her 
back as she should have been. Then 
he realized what the bulge was and 
turned to Harper, sadly shaking his 
head. "This is really a shame," he 
said softly. "This girl must have 
been pregnant. Probably coming 
back to earth to have her baby." 

The full extent of the tragedy now 
struck both of us. Harper realized 
that somewhere on Venus, a young 
husband waited nervously for news 
of the birth of his first child. Ryan's 
thoughts whirled to his own young 
wife, soon to be a mother. 

They started to turn away to the 
next couch when Doctor Ryan sud-

(Continued on page 34) 

Why Vought Projects 
Bring Out The Best 

In An Engineer 
At Vought, the engineer doesn't often 
forget past assignments. Like all big 
events, they leave vivid memories. 
And it's no wonder. 

For here the engineer contributes to 
history-making projects - among 
them the record-breaking Crusader 
fighter; the Regulus II missile, chosen 
to arm our newest nuclear subs; and 
the new fast-developing 1,500-plus
mph fighter, details of which are still 
classified. 

The Vought engineer watches such 
weapons take shape. He supervises 
critical tests, and he introduces the 
weapons to the men with whom they 
will serve. 

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

electronics design and manufacture 

inertial navigation 

investigation of advanced propulsion 
methods 

Mach 5 configurations 

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

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

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

*** Or write directly to: 

C. A. Besio 
Supervisor, Engineering Personnt>l 

Dept. CM-4 
·-------------------------
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A 
Vought 
Vignette 

ONE OF A SERIES 
-------------· --- --· -------======-··-

The Aircraft Designer 
Who Went to Sea . • • 

IT WAS A ROUTINE CRUISE 
for the Bon Homme Richard. 

But for Wayne Burch, it was a memorable climax 
to months of hard work. Aboard the carrier with 
the Chance Vought design specialist was the white
lacquered fighter he'd worked on so long. 

* Wayne had joined the Crusader dayfighter project 
in Preliminary Design, on alighting and arresting 
gear. He'd transposed his initial drawings into detail 
design and, later, he'd watched his gear pass jig and 
aircraft drop tests. At the Navy Test Center, the 
Crusader's gear absorbed maximum sink speeds and 
arresting tension, and Burch once more was there. 

* Now, Navy pilots on the Bon Homme Richard were 
taking the Crusader to sea, and Burch was going 
along. This time his assignment was simply to watch, 
and this time the Crusader was to be just part of 
the picture. Vought wanted him to experience carrier 
life and to see how his new weapon fitted in. For 
Wayne, whose sea log began and ended with one 
day's fishing from a 20-foot launch, it promised to 
be an eye-opening voyage. 

.JANUARY, 1958 

For six days the designer shared quarters with Navy 
fighter pilots and had coffee with maintenance men. 
He studied aircraft spotting and catapulting, and he 
learned the sign language of the LSO (Landing Sig
nal Officer) . He marveled at the fingersnap timing 
of the Navy's deck handlers and at the Bon Homme 
Richard's mid-voyage refueling of two bobbing 
destroyers. * 
Wayne calls it "one of the most enjoyable weeks 
of my life" ... and, as other sea-going Vought 
engineers have discovered, "one of the most profit
able, too. 
"Now I know the pilot's job, what maintenance 
wants ... how really big the operation is. 
"It's something you don't get if you stick too close 
to design. 
"I guess you'd call it perspective." 

At Chance Vought the designer stays in touch 
with his product ... Contact begins in development, 

extends through test and includes, when possible, 
a study by the designer of the tactical environment 

in which his weapon will serve. 
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JIM COVER 

Here is a face which has long 
been overdue on these pages. It be
longs to graduating EE Jim Cover, 
who's done everything around the 
the office here but sweep out the 
place (NOBODY does that). Last 
year, he was co-author of SHAM
ROCK; this year he is helping out 
on the editorial staff. 

Jim was born and raised at New 
Hampton, Mo., and attended school 
there. At S.W. Harrison High 
School, he lettered in basketball, 
and softball, and served as president 
of his high school class for two years. 
Since coming to the University, his 
list of activities reads like the list of 
campus organizations. He is a mem-

(Continued on page 37) 
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STAFF PAGE 

SHARON BERGSCHNEIDER 

When we discovered among our 
number, this fall, one of those ex
treme rarities-an attractive female 
engineering student - we lost no 
time in enlisting her for secretarial 
and stenographical work in the of
fice. 

Sharon was born in Kansas City 
on Feb. 13, 1939, so she isn't quite 
old enough to get cagey about how 
old she is. She attended Fort Osage 
H. S. in Independence, where she 
was active in drama and speech 
along with her musical activities. 
She played trumpet in the band and 
sang soprano in the choir, in addi
tion to studying piano. 

She is currently a freshman m 

(Continued on page 41) 

SAM HARGADINE, E.E. '58 

CASIMIR WELCH 

The man behind the funny pen 
this year for SHAMROCK is Cas 
Welch, one of the most original and 
humorous satirists to contribute to 
these pages in many years. Cas is an 
EE senior who plans to work in 
communications and controls, but 
we hope he never completely lays 
aside his drawing pen. 

He hails from Kansas City, and 
was born there in 1932. He went 
to DeLaSalle M. A. and played on 
the football team. During the Ko
rean affair, he loaded bombs for the 
Navy, so is here at least partially 
under the auspices of the VA. 

He was sent for a year's study to 
Scotland by the U. S. International 

(Continued on page 37) 
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Recently AiResearch engineers were 
called upon to develop an accessory 
power motor for aircraft and mis
siles which would operate at 
+ 1000° F .... a temperature area 
where present-day hydraulic and 
electrical devices fail. 

Their answer was this cam piston 
air motor, pictured above in a spe
cially built transparent shell. Operat
ing on hot air or gas, its efficiency 
actually increases as temperatures 
rise. 

This problem and its solution are 

typical of many encountered at 
AiResearch in aircraft, missile, 
nuclear and electronic fields. Specif
ically, you'll find them in system 
electronics; computers and flight 
instruments; gas turbine engines and 
turbine motors; cryogenic and 
nuclear systems; pneumatic valves; 
servo control units and air motors; 
industrial turbochargers; air condi
tioning and pressurization; and heat 
transfer. 

Upon your employment, in addi
tion to direct assignments, a 9-month 

orientation program is available to 
aid you in selecting your field of 
interest. This permits you to survey 
the project, laboratory and adminis
trative aspects of engineering at 
Garrett. Also, with company finan
cial assistance, you can continue 
your education at outstanding uni
versities located nearby. 

Project work is conducted by small 
groups where individual effort is 
more quickly recognized and oppor
tunities for learning and advance
ment are enhanced. 

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

THE 
~ 

GARRETT .... CORPORATION 

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

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

A/RESEARCH INDUSTRIAL • REX • AERO ENGINEERING• AIR CRUISERS• A/RESEARCH AVIATION SERVICE 
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ARCHIMEDES 
(Continued from page 30) 

denly stopped and laid his micro
phone on the abdominal bulge. 
"Great Scott," he cried, "the baby's 
still alive!" 

Quickly he plunged into his kit 
and searched frantically for a scal
pel. He hadn't used a scalpel in 
years and he hadn't performed a 
caesarian since he assisted with one 
during his internship. But he found 
the scalpel and he remembered the 
general location of the incisions. 

With lightning speed, he ripped 
away the girl's clothing and made 
the first incision. Then he paused, 
thought a moment, made another 
cut. Again the pause, the recalled 
page from a text book, another deft 
motion of the scalpel. One more del
icate movement and there was a 
burst of fluid. Working carefully, he 
enlarged the opening and then 
reached in and began slowly man
euvering the baby out. 

In response to barked instructions 
to Harper, the engineer fumbled in 
the kit looking for the things the 
doctor needed. Then as Ryan com
pleted tying and cutting the umbili
cal cord, he was ready with a blan
ket to wrap around the squalling 
boy. 

Doctor Ryan gathered the blanket 
around the baby and, turning to 
leave, saw that there were four oth
er rescuers in the room, three of 
them doctors. "Thank God you're 
here," he murmured to the newcom
ers. "See about the rest." 

With Harper clearing the way in 
front of him, he went quickly out of 
the ship and down the ladder with 
the bundle in the crook of one arm. 
At the bottom of the ladder, Harper 
called authoritatively for an ambu
lance and they both climbed in. The 
ambulance driver automatically sped 
for the dispensary located in the ad
ministration building . . . 

About an hour later, Doctor Ry
an came out of the dispensary and 
met the engineer who was sitting 
anxiously in the hall. "It's all right," 
he said smiling. "We improvised an 
incubator with an oxygen tent and 
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some heat lamps. The baby's in fine 
shape though. Just a little weak." 

"Well, that is certainly wonderful 
news," replied Harper. "I suppose 
you know that everyone else aboard 
that ship was dead." 

"Yes, I heard from one of the 
doctors who came in to help," said 
Ryan as they started down the hall. 
"Did you find out what caused it?" 

"No, but I heard that they found 
one of the flight engineers in the 
control cubicle. Apparently he got 
out of his couch and went there to 
see what was wrong when he saw 
the jets weren't firing." 

"Brave man." 
"Yeah. The floor of the control 

cubicle is a grillwork. He was sort 
of - strained through it." 

They walked in silence for awhile. 
Ryan spoke. "You know, Harper, 

it was not a trick of chance or a 
miracle that the baby lived." 

The engineer looked at Ryan 
questioningly. "You mean there's 
something about babies that enables 
them to take tremendous accelera
tion better than adults?" 

"Well, yes and no," the doctor 
continued. "The baby's body is soft 
so that it can stand a lot of bending 
around without any bones breaking. 
But the important thing is that an 
unborn baby like this one wouldn't 
be subjected to the acceleration that 
its mother was." 

The engineer's puzzled frown 
prompted Ryan to go on. "Suppose 
there had been some gold fish in a 
bowl on board that ship. What 
would have happened to them?" 

Harper pondered a moment and 
then suddenly his face brightened 
with amazement. "Of course, he 
cried, "I see what you're driving at. 
The gold fish wouldn't be subjected 
to any acceleration at all. They float 
in a medium with the same density 
as their bodies so they are buoyed 
up with a force equal to the weight 
of the fluid displaced!" 

He raced on: "The various parts 
of the body of the fish are all ap
proximately the same density so 
there would be very little distorting 
force on the body tissues at all. The 
fish would merely be subjected to 
a water pressure equal to the normal 

pressure at the depth the fish was 
swimming multiplied · by the num
ber of G's!" 

"Thus if the fish were at a depth 
of one inch," he said, tapping his 
fingertips together and beaming ju
bilantly up at the ceiling, "and the 
acceleration was 100 G's, the fish 
would be subjected to a pressure 
equal to that at a depth of 100 
inches - about eight feet. Might 
scare the fish but that's about all!" 

Ryan continued, "And so the un
born baby is much like the gold fish. 
It floats in the fluid of its mother's 
womb! Harper, do you see any ap
plication- " 

"I'm way ahead of you," he ex
claimed. "I'll handle the details of 
getting water tanks in the ships for 
the crews to float in. There's all 
kinds of mechanical problems with 
underwater controls and such but 
they can be licked. You just handle 
the physiological problems. There's 
breathing and seeing to worry about 
and I expect you'll find a few oth
ers." 

In their excitement, both men 
were nearly running when they sud
denly realized they were at the door 
of the conference room. 

Inside was a little knot of men 
talking in hushed tones about the 
tragedy. There was much specula
tion among the company engineers 
about the reason for the failure of 
the jets to fire until the last moment 
and then their sudden fatal maxi
mum thrust. Someone was talking 
about a certain relay, K 8631 7, that 
had been known to stick. 

As Ryan and Harper entered, the 
group pounced on them and began 
shooting questions. There was much 
talk about the incident of the baby 
and Ryan's alertness that saved it's 
life. 

It was Harper who finally spoke 
up and told the general that they 
had made an important discovery 
affecting the subject of the confer
ence. The general coughed a couple 
of times, the military men scurried 
to their seats and the meeting took 
a semblance of order. 

(Continued on page 37) 
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These young engineers are developing better automotive 
brakes in Wagner's Automotive Research Laboratory. 

Grow with a growing company I 
Wagner Electric Corporation serves 2 great growth industries - AUTOMOTIVE - ELECTRICAL 

If you want to grow with a company that is consistently growing in 
two great industries, take a look at the opportunities you can find with 
the Wagner Electric Corporation. Wagner is St. Louis' largest manu
facturer of products for the automotive and electrical industries. 
Established in 1891, Wagner has a history of doubling its volume of 
business every eight to ten years. Today Wagner ranks among the 350 
largest industrial companies in the country-a well established company 
offering real opportunity. 
Here are some of the advantages you can find at Wagner: 
• Advancement from within. The management team today is com-

posed of many men who started with Wagner as junior engineers. 
• Further training in the area of your special interest. 
• Post-graduate courses available. 
• Attractive working conditions and salary. 
• Excellent insurance and retirement plans. 
• Athletic and recreational programs. 
• Many other benefits and activities. 
For a challenging career in a growing company, sign up now with your 
College Placement Officer ... or write to the Wagner Industrial Rela
tions Division. 

Wain.er Ele&ric Corporation 
6400 Plymoath Ave., St. Loma 14, Mo., U.S.A. 

ELECTRIC MOTORS •TRANSFORMERS• INDUSTRIAL BRAKES• AUTOMOTIVE BRAKE SYSTEMS-AIR AND HYDRAULIC 
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ST. PAT'S BOARD-1958 

(Continued from page 17) 

campus to select three possible can
didates for St. Pat's Queen of Love 
and Beauty. These three girls are 
personally interviewed by the mem
bers of the Board and one is chosen 
to represent her house in the pre
liminary eliminations held at the 
February meeting of Engineer's 
Club. Here the members of the Club 
elect five finalists who will appear 
at the March meeting to be inter
viewed a second time. The Club 
then, by secret ballot, elects one to 
be queen. Her name is withheld un
til her coronation at St. Pat's Ball. 

Jim Schiltz, a senior M.E., is a 
senior representative to the Board. 
Jim will conduct the Beard Growing 
and the Button Design contests. He 
will establish rules and arrange for 
the entering and judging of both 
contests. 

LeRoy Pucker, senior representa
tive and another M.E. will arrange 
for MU Engineers to attend Burrall 
Class at Stephens College on the 
Sunday during Engine Week. He 
will also be in charge of purchasing 
hats, buttons, pins, ties, and such 
other merchandise which might be 
sold during the celebration. 

Charles Townsend, C.E. and the 
ex-officio senior representative will 
arrange the Serenade of the five 
queen finalists. This takes place on 
Monday of the week. He also pro
vides for the midnight show held 
the same evening at one of the local 
theatres. The show is usually free 
to members of the Club. 

Gordon Brunkhorst, treasurer of 
the Club and a senior M.E. along 
with Jerry Martin, sophomore rep
resentative (ex-officio ) will be re
sponsible for the Bar-B-Q to be held 
at Rollin's Springs on Wednesday 
evening of that week. Their job in
volves buying the food and refresh
ments and serving it to 100 to 200 
hungry Engineers. 

J. C. Dunn, freshman representa
tive and an E.E. will be in charge 
of protecting our famed columns 
from the attacks of such desperadoes 
as "Aggies" and other type "Hoods" 
who might desire to adorn those six 
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forty-foot structures with vanous 
colors of paint. He will have to as
semble and lead the troops who are 
composed of volunteer engineers. 
Volunteers will receive double St. 
Pat hours for each hour spent guard
ing the columns after midnight. 

Paul Kretzschmar, vice president 
of the Club and a senior M.E. along 
with Gene Wall, junior representa
tive (ex-officio ) and a civil, will 
have the Campus Stunt to conceive, 
erect and display. A contest will be 
conducted to get ideas. After the 
idea is chosen they must assemble 
enough personnel to take care of 
the rest. This is probably one of the 
more difficult tasks, since much of 
the work must be done the night 
before it is to be dedicated; conse
quently, much help is always need
ed. 

Don Pepper, a senior A.E. and 
business manager of the Club, as
sisted by Ronald Dingus, sophomore 
representative and an E.E., will be 
in charge of the parade. This job 
will involve getting the various or
ganizations to enter floats, planning 
the parade route and making the 
necessary arrangements with the Co
lumbia Police Dept. The parade is 
usually held on Friday afternoon of 
Engine Week. 

Dave Snider, secretary of the Club 
and a civil, is assigned to the secre
tary's traditional duty of taking care 
of the Knighting Ceremony. This 
year assisted by Eugene Engle, fresh
man ex-officio representative, Dave 
will have to see that the Knighting 
stand is erected at its usual site and 
arrange to get the steam lines con
nected, so that St. Pat may come 
and go properly. The Knighting cer
emony is held shortly after the pa
rade. 

Charles Jones, secretary of the 
Board and a sophomore M.E., will 
have the secretary's traditional duty 
of conducting the Green Tea. This 
tea, which last year was held at the 
home of President Ellis, is for the 
reception of alumni, students, and 
faculty in honor of the five queen 
finalists . The Tea is held on Satur
day afternoon. 

Leroy Kroenke, M.E. and a senior 
representative will arrange for the 

Student - Faculty - Alumni 
held on Saturday evening 
neer's Week. 

Banquet 
of Engi-

Doug Skouby, a senior E.E. and 
chairman of the Attendance and 
Discipline Committee, will head the 
committe for the Lab Exhibits. He 
will schedule the exhibits to be pre
sented and route the patrons 
through the building in a systematic 
fashion. The labs are open to the 
public on Friday evening and Sat
urday afternoon. 

St. Pat's ball, the grand finale of 
Engineer's Week, will be planned 
by George Sturmon, sophomore rep
resentative and a M.E., along with 
Cliff Tiemann, freshman represen
tative and an E.E. This huge and 
important task entails the decoration 
of the gym, the coronation ceremony 
and of course contacting the band. 
Much help is always needed on this 
project due to the huge effort re
quired for decoration. 

Larry Bennett, E.E. junior and 
chairman of the membership com
mittee will be charged with manag
ing the sales end of the celebration. 
This will include hats, buttons, tick
ets etc., before and during Engi
neer's Week. His most difficult task 
is finding people with free hours 
who can sit at the sales desk in the 
Engineering Building. 

Naturally all these events will 
need publicity and lots of it. John 
Pugh, publicity director of the Club 
and a sophomore M.E., will be as
sisted by Bob Rigdon, junior repre
sentative and an E.E., in this impor
tant phase of Engine Week. 

From this brief explanation of 
some of the duties of St. Pat's Board, 
it is easy to see that much time and 
effort is spent in the successful oper
ation of Engineer's Week. However, 
the members of the board are only 
directors of these projects and must 
have the whole-hearted cooperation 
of all engineers in order to carry out 
their mission. Let's make it our 
pledge to give them our support in 
every way possible. 
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SOCIETY NEWS 
(Continued from page 28) 

Cycle" by Mr. Norman Hime from 
the Engineering Division of Collins 
Radio Company. 

The election of officers for the 
winter semester will be held at the 
next meeting in January. 

Submitted by 
Veldon Holaday 

ASME 
The monthly meeting of the 

American Society of Mechanical En
gineers was held December 5 in the 
Student Union. The constitution of 
the newly organized Engineer's 
Council was read and approved. 
Members were urged to participate 
in St. Pat's week activities by work
ing on committees. 

The program for the evening was 
a very entertaining fashion show en
titled, "Elegance is Simplicity," pre
sented by the Christian College 
modeling club. 

Reported by 
Jim Schiltz 

ASCE 

ASCE held a meeting Thursday, 
Dec. 12, at 7: 30 in the Engineering 
Building with seventy members pres
ent. The speaker was Mr. Robert 
Kjosness from Howard Needles, 
Tammen, and Bergendoff of Kan
sas City. He also presented some in
teresting pictures on the "Use of 
Electronic Computers in Highway 
Bridge Design." 

Savitar pictures were taken of the 
entire group and of Chi Epsilon. 

Refreshments were enjoyed by 
everyone. 

Reported by 
Charles Townsend 

ASAE 
At the December tenth meeting 

of the American Society of Agricul
tural Engineers the proposed con
stitution of the Engineer's Council 
was read and discussed. A motion 
to approve it was tabled until the 
next meeting. 

Arrangements were 
sending Christmas cards 
student branches. 

made for 
to 37 other 

The meeting was concluded with 
a report by Bill McNeary and Glen 
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Thompson on advertising for the 
National Student Journal that the 
local branch is publishing. 

Bryon Price Clothing Co. contrib
uted a sport shirt for a door prize. 
Coffee and do-nuts were served. 

Reported by 
Don Pepper 

ARCHIMEDES PRINCIPLE 
(Continued from page 34) 

"Now just what is this new in
formation you have, Mr. Harper?" 
the general asked. 

Harper stood up, cleared his 
throat and began, "Gentlemen, Doc
tor Ryan has discovered a way in 
which we can subject your ships to 
accelerations of the order of lO0'G's 
for extended periods with no partic
ular discomfort to the men. Further
more, they will have full use of their 
facilities for operating the ship or 
its weapons!" He paused to let this 
sink in, then continued: "It involves 
a simple application of Archimedes 
Principle. I'll let Doctor Ryan give 
you the details." 

As the skinny doctor stood up, 
Harper smiled to himself as he 
thought of the snow job the general 
would get now. He beckoned to sev
eral of his engineers who were at the 
table and as they slipped silently 
over to his chair, he whispered in
structions to them. There were tiny, 
quiet but excited conferences going 
on all over the room. Within a few 
minutes, Harper and the other com
pany engineers had the skeleton of 
the new project organized. 

When Ryan finished his discourse 
on the acceleration tanks, the gen
eral began ruminating his cigar 
again. "I take it that all this means 
we can have faster ships. Is that cor
rect, Colonel Livingston?" 

Colonel Livingston coughed, star
tled, his eyes darting to Harper's for 
confirmation, and replied, "Why 
yes, sir, you are quite correct." 

"Ha," came the sarcastic voice 
from one of the company engineers 
"this means we can give you ships 
that'll fly orbits around the aliens." 

"Good," said the general, "I'll ar
range the development contracts 
immediately." 

NEWSTUFF 
(Continued from page 26) 

changes as small as 20 millionths of 
an inch can be detected. 

The chief difficulty from a ma
terials standpoint in adapting the 
room temperature gauge to a high
temperature gauge was the mirror 
surfaces. A successful combination 
consisted of silver brazing a ½· by 
5/16 inch strip of 30-mil-thick plat
inum to the Refractaloy knife adge 
blocks. Even at 1250 degrees F., the 
platinum stays bright and reflective 
and the 20 millionths of an inch ac
curacy is now almost as easy as it 
was at room temperature. 

JIM COVER 
(Continued from page 32) 

ber of Engine club, AIEE-IRE, St. 
Pat's Board, Phi Eta Sigma, Omi
cron Delta Kappa, Arnold Air So
ciety, and others. He commanded 
Tiger Squadron, was a distinguished 
AFROTC cadet, has been on the 
Dean's honor list, was on SGA as 
Engine rep, commanded scabbard 
and blade, and is a Knight of St. 
Patrick cum laude. Last year he ap
peared in "Who's Who in American 
Colleges and Universities." 

Jim has a date with the Air Force 
to serve as a second lieutenant with 
the USAF Security Service upon 
graduation in February, and wisely 
has made his plans no further than 
that point, with the exception of his 
original intention of a career some
where in communications. 

CAS WELCH 
(Continued from page 32) 

Association of Students for Techni
cal Experience, and while there, 
worked at a hydro plant. He belongs 
to Engine Club, and IRE, and does 
publicity work for the latter. Re
cently he has been attempting to 
charter an engineering student's 
branch of the Mickey Mouse Club, 
and judging from sounds in the 
halls, with some success. 

In short, Cas is one of those won
derful people who can find some
thing to laugh about in any situa
tion, no matter how hopeless, and 
the SHAMROCK office cannot 
help but be a slightly sadder place 
when he graduates. 
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CONFERENCE 

(Continued from page 21) 

cially prescribed by professional en
gineers. Under general professional 
engineering direction, or following 
established engineering techniques, 
he shall be capable of carrying out 
duties which may comprise: work
ing on. design and development of 
engineering plant; draftsmanship; 
the erecting and commissioning of 
engineering equipment or structures; 
estimating, inspecting, and testing 
engineering equipment, use of sur
veying instrument; maintaining en
gineering machinery or engineering 
services and locating faults; operat
ing, maintaining and repairing en
gineering plant; or activities con
nected with research and develop
ment, sales engineering, and repre
sentation, servicing, and testing of 
materials and components, advising 
consumers; and training education." 
The third keynote speech, "Indus
try's Viewpoint on Utilization of En
gineers and Scientists," was deliv
ered by the personnel relations man
ager for the engineering department 
of E. d. duPont deNemours and Co., 
Mr. Howard M. Miller. 

After the three keynote speeches, 

John M. Dalton, Attorney-General 
of Missouri, addressed the group. 
The members then adjourned to one 
of four clinic meetings. The topic of 
the first clinic was Technicians for 
Non-Professional Work. Donald A. 
Fischer, Dean of Engineering at 
Washington University, presided. 
Recognizing Engineering As Part of 
Management was the topic of the 
second clinic. Richard Kunkle of 
Midwest Research Institute led this 
group. Rex M. Whitten, Chief En
gineer of the Missouri State High
way Commission, presided over the 
third group. Their topic was In
creasing the Effectiveness of the 
Present Engineering and Scientific 
Staff. The remaining clinic dis
cusssed Training and Professional 
Development of Engineers with C. 
G. Roush, District Manager of West
inghouse Electric Corporation, pre
siding. 

That evening a banquet was held 
with Curtis A. Wilson, Dean of the 
Missouri School of Mines and Met
allurgy, acting as toastmaster. Edwin 
M. Clark, President of Southwestern 
Bell Telephone Company addressed 
the group with his speech, "Educa
tion for Tomorrow." 

The following day the same clin
ics were held and the conference 

ended with a luncheon. The toast
master was Reverend Victor J. 
Blum, Dean of the Institute of Tech
nology, St. Louis University. The 
closing speech, "The Work of the 
President's Committee as Related to 
Better Utilization," was delivered by 
Dr. Howard L. Bevis, Chairman of 
the President's Committee on Sci
entists and Engineers. 

The tremendous success of the 
conference was assured by, a Mis
souri Alumni, Paul N. Doll, Execu
tive Director of the Missouri Society 
of Professional Engineers, in a letter 
to Dean Croft. "As usual, I am very 
proud of my alma mater. The Utili
zation Conference, just complete, 
was entirely satisfactory from our 
point of view. Everyone is singing 
the praises of this conference. This 
success is also established in a letter 
by H. W. Honefenger, President of 
the Missouri Society of Professional 
Engineers, to Dr. Elmer Ellis, Presi
dent of the University of Missouri. 
"The Missouri Conference on Utili
zation of Engineers and Scientists 
just completed at the University has 
been an outstanding contribution to 

the engineering profession." Every

one expressed high praise of this ex

ceedingly fine conference. 

Discussion leaders included: Left to right: Don A. 
Fischer, Dean, School of Engineering, Washington 
University, St. Louis; Dr. A. S. Boring, Vice
Chairman, President's Committee on Engineers 
and Scientists, Washington, D.C.; Paul Robbins, 
Executive Director, National Society of Profession
al Engineers, Washington, D.C.; Rex M. Whitton, 
Chief Engineer, Missouri State Highway Depart
ment, Jefferson City. 

Student group presidents are guests at dinner 
meeting. Left to right: Fred Alexander, Rockville, 
President, Engineer's Club; E. R. Thompson, Co
lumbia, Chairman ASCE Student Branch; Rob
ert Hermann, St. Louis, Chairman, ASME Stu
dent Branch; Roger Pape, Concordia, Chairman, 
AIEE-IRE Student Branch; Lloyd Sutterby, 
North Kansas City, Chairman, AIChE Student 
Branch. 
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Tear out this page for YOUR BEARING NOTEBOOK ••• 

How to get higher 
spindle accuracy, 

cut costs too 
The engineers who designed 
this new surface grinder had to 
be sure of the highest spindle 
accuracy in order to get the 
smooth spindle operation re
quired for extreme precision 
work. To hold the work and 
wheel spindles rigid, maintain 
highest accuracy, the engineers 
specified Timken®"00" tapered 
roller bearings. Timken "00" 
bearings make possible the 
closest machining tolerances 
ever achieved. Run-out is held 
to 75 millionths of an inch. 
And they gave the manufac
turer greater capacity in less 
space, cut manufacturing costs 
¼ over earlier spindles used. 

How Timken bearings hold shafts rigid to maintain 
accuracy-The full line contact between Timken bear
ing rollers and races gives shafts rigid support over a 
wide area. Shaft deflection is minimized. And the tapered 
design of Timken bearings permits them to be set up 
with the most desirable amount of end play or preload 
that gives the best performance. 

Want to learn more about lob 
opportunities? Timken bearings 
help make better machines. Better 
machines enrich our lives, give us 
more spare time. It's what the Timken 
Company calls Better-ness. Want to 

help create Better-ness? If so-write 
for your free copy of: "BETTER-ness 
and your career at the Timken Com
pany". The Timken Roller Bearing 
Company, Canton 6, Ohio. 

TIMKEN 
TRADE-MARK REG. U.S. PAT. OFF. 

TAPERED 
ROLLER BEARINGS 

• ,i ✓ 

NOT JUST A BALL Q NOT JUST A ROLLER a::> THE TIMKEN TAPERED ROLLER a:=> BEARING TAKES RADIAL @) AND THRUST -(ID+- LOADS OR ANY COMBINATION -ff) ... 
t ~t' 
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Shamrock Sez 

Hi there, sports fans. Happy nine
teen hundred fifty-eight. This is 
your old buddy, Lonesome Sam, 
bringing you another installment of 
Portia faces Physics 24. 

Well, the slide rule contest has 
come and gone. First, second and 
third place in the senior division 
went to E.E.'s Ron Reagin, John 
Phelan and Clovis Gentry. Fourth 
place went to John Cartwright, a 
junior Ch.E. The junior division 
winners in order were: Bob Wenski, 
E.E.; Kamel Sharooz, M.E.; Al 
Burns, C.E., and Harlie Tompkins, 
C.E. The first, second and third 
place winners received P&E slide 
rules and fourth place received Rap
idograph pens. 

By the way, on the subject of priz
es, 01' Sam hears that beard contest 
trophies this year may be Reming
ton electric shavers. There's also ru
mor of a shaving contest in connec
tion with the beard contest. 

* * * 
Oh, yes. I heard a couple of cal-

culus problems the other day. 
They're probably real old, something 
Dr. Betz thought up when he was 
in the third grade. G. Kieth Shana
felt told them to me several years 
ago. 

1. Integrate d (cabin) 
cabin 

2. Differentiate 2 roses' 
Real citrus, huh? Answers at the 

bottom of the page for freshmen, 
girls and aggies. 

40 

Only the more elderly readers will 
probably recognize the devil on this 
page, as it has been several years 
since he last appeared. He was the 
work of Mark Parsons, who pushed 
a real mean pen. Mark worked for 
the SHAMROCK during or before 
the days of Aldag, Marshall and 
Niehaus. Ye Ed was planning on us
ing Mark's stuff last year until he 
got some contemporary work by 
Dusty Cravens, whose job this year 
fell to Cas Welch. Cas is a senior 
from Kansas City. 

01' Sam was thumbing thru a 
copy of Hi-Fi Annual a week or so 
ago over in Campus Drug and came 
across an article on enclosure design 
by Bob Sanford. Shades of E.E. 325. 
The context bore little resemblance 
to Dr. W aidelich's acoustics course, 
which 01' Sam once fought his way 
through, but the answers bear wit
ness to Bob's ability. Bob was head 
man in the Shamrock office several 
years ago and has been Ass't Editor 
of the Bell Lab Record. Ol' Sam 

SL/PST/CK SAM, BS '99 

hasn't heard from Bob in over a year 
so no telling where he is now. 

By the way, I hope you didn't 
mind the proverb last month on this 
page. 01' Sam's rheumatism gets to 
acting up every once in a while and 
makes it pretty difficult to write this 
stuff. There may be more words of 
wit of this type again. 

Oh, yes. The answers are log cab
in and 4 roses. 

Will Dr. Gingrich give Portia an 
M or will she spend another year 
in Stewart 100? Don't miss next 
month's exciting episode. Be sure to 
tune in again, same time, same mag
azme. 

So long, Sam 

THE MISSOURI SHAMROCK 



SHARON BERGSCHNEIDER 
(Continued from page 32) 

ME, to the delight of other students 
in drawing, algebra, trig and Chem
istry. H er hobbies include cooking 
and sewing and dating other engi
neers (phone GI2-9830 ). She at
tends ASME and Engine Club meet
ings, and claims they are much more 
interesting when she's escorted . Al
though 5' 1" tall, and weighing in 
at 90 pounds, she claims no particu
lar preference for shorter engineers. 

She has some fairly well defined 
ideas of what she plans to do with 
an engineering education, and would 
like to work in the field of automo
tive interior design. She hopes to 
merge the engineer's approach to
ward safety features and the wom
an's touch toward decor. 

SAY YO{J GOT AIV O.PEIV /JOO.K TEST? 

CONTEST 
WIN $10 BY HAVING YOUR STORY CHOSEN AS THE 

"ARTICLE OF THE MONTH" 

IN THE SHAMROCK. CONTEST IS OPEN TO ALL 

STUDENTS AND ALUMNI ON TOPIC OF 

YOUR CHOOSING. 

Judging is done by staff in cooperation with 
faculty advisers. All entries should be in by 
the 20th of the month preceding publication 
date. 

JANUARY, 1958 

Address all entries to: 
Editor MISSOURI SHAMROCK 
233 Engineering Building 
University of Missouri 
Columbia, Missouri 
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BUI.I.ARNEY 

Neither side will ever win the bat

tle of the sexes - mainly because 

there's too much fraternizing with 

the enemy. 

Father : "Why do you have dates 

with that girl?" 
Son: "Because I want to." 

Father (suspiciously): "Want to 

what?" 

Student: Why didn't I make 100 

on my history exam? 
Prof: You remember the question, 

"Why did the pioneers. go into the 

wilderness?" 
Student: Yes. 
Prof: Well, your answer, while 

.very interesting, was incorrect. 

Four-year-old Bobby was stroking 

his cat before the fire. The cat be

gan to purr loudly. Bobby gazed at 

her then suddenly seized her by the 

tail and dragged her away from the 

hearth. His mother said: "You must 

not hurt the kitty, Bobby." 
"I'm not," he said, "but I've got 

to get her away from the fire . She's 

beginning to boil." 

E.E.: "I know all about electrici

ty. A politically minded ion hears 

that there is going to be an electron, 

so he goes to the poles and volts." 
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In Bisbee, Arizona, an officer 

caught a small boy stealing some 

items from a lingerie store. "Just 

what did you intend to do with this 

piece of lingerie?" asked the officer. 

Said the boy, "Make a blindfold 

for my burro." 

Anyone who thinks he is indis

pensable should stick his finger in a 

bowl of water and notice the hole 

it makes when he pulls it out. 

... 
There was a sign on a New Eng

land farmhouse: "We shoot every 

tenth salesman and the ninth one 

just left." ... 
People are like steamboats-they 

toot loudest when they are in a fog. 

LEROY KROENKE, M.E. '58 

The cowboy and his bride entered 

the hotel, put down their luggage. 

The clerk smiled amiably. "Would 

you like the bridal suite?" 
The cowboy sneered. "I don't 

need any bridle for this filly-and 

stop calling me sweet." 

Sweet young thing-"Dammit!" 

Nice old lady-"My word." 
S. Y. T.-"Pardon me I didn't 

know I was plagiarizing." 

Over cocktails looks seem so sweet. 

How will they look over shredded 

wheat? 

... 
Many a tight nut has been 

loosened by a small wench . 

WHAT SOME PE.OPLE WON'r 

00 TO GET A PONY 
INTO A C.LA':,':, 
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PHOTOGRAPHY AT WORK 
No. 30 in a Kodak Series 

Pepsi-Cola Internacion al Panorama, 
a magazine of places and people, 
rea ches people arou nd the world, 
builds recognition for Pepsi-Cola as a 
produce associated with the better, 
happier side of life. 

Photography 
speaks 
• 1n every 
language 

This picture leaves no doubt that Netherlanders 
are neighborly. 

What better way to say people take naturally co 
"Pepsi" whether in Leopoldvi lle or Lichtenstein? 

To tell its story in 75 coun
tries, Pepsi-Cola puts pictures 
to work to add meaning to the 
product's global billing as' 'the 
refreshment of friendship.'' 

To build up an atmosphere of 
friendliness and understanding 
in markets around the world, 
Pepsi-Cola International pub
lishes "Panorama" -and gives the 
brunt of the job to photography. 

Photograph y knows no lan
guage barrier. It is clear to young 
and old alike-appeals to every-

one. With photography, people 
are real; situations authentic, 
convincing. This is what makes 
photography such a powerful 
salesman. 

Large businesses and small c2n 
use this powerful salesmanship
can also use photography to cut 
costs and save time in many other 
ways. It can help with problems 
of product design-can watch 
quality in production. It trains. 
It cuts office routine. You'll find 
that it can work for yo u, too. 

EASTMAN KODAK COMPANY, Rochester 4, N. Y. 
. . . . . . . . . . . . . . 

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 interes ting oppor
tunity, write for information about caree rs with 
Kodak. Addr ess: Business and T echnical 
Personnel Dept., Eastman Kodak Company, 
Rocheste r 4, N. Y. 



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

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

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

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

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

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

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

One of a series* J 
Interview with General Electric's 

Earl G. Abbott 

Manager-Sales Training 

Advancement in a Large 

Company: How it Works 

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

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

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

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

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

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

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

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

Q. What aids to advancement does 
General Electric provide? 

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

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

*LOOK FOR other interviews dis
cussing: • Qualities We Look For 
in Young Engineers • Personal 
Development • Salary. 
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Th is is the look 
of boiling steel 

The picture was taken with a camera that exposes 
3,000 frames per second. One second of action 

takes more than three minutes to project at normal 

viewing speed. 

The picture was taken looking into an open hearth 

furnace, and it discloses action that was only vaguely 

perceived before. This enables U. S. Steel scientists 

to develop a better understanding of the kinetics of 

heat transfer and chemical reaction at temperatures 

approaching 3,000 ° F. 

This is but a small part of the scientific world that 

exists within United States Steel - the leading pro

ducer in one of the most interesting businesses in the 

world , the steel business. If you want to dig ore out 

of the mountains of Venezuela, investigate the atomic 

structure of steel crystals, help rocket designers solve 

new problems with new steels, there might well be a 

place for you at United States Steel. Read our booklet, 

"Paths of Opportunity." Write to United 
States Steel, Personnel Division, Room 
5681 , 525 William Penn Place, Pitts

burgh 30, Pa. 

UNITED STATES STEEL 



ENGINEERS and SCIENTISTS 

when 
parallels 

meet 
... as in advancement opportunities 

at Sylvania 

It remained for Nicholas Lobachevsky to solve a riddle that bothered mathe
maticians for the better part of twenty-two centuries.* He was able to construct 
a rational geometry by denying Euclid's fifth postulate - by maintaining that 
parallels do meet. 

Here at Sylvania Electric we have a noneuclidean geometry of our own, in 
which parallels also meet. It's a geometry of professional development, though, 
and not just of points, lines, and planes. 

iii----7 
iii---· 

~WHAT DO WE MEAN? 

*WE MEAN NO DISCREDIT TO BOLYAI 

OR GAUSS. LOBACHEVSKY MUST TAKE 

CHRONOLOGICAL PRIORITY, HOWEVER. 

TH IS: At Sylvania a man advances by one of two parallel paths. 

If his interests and talents lie in the areas of engineering and scientific 
specialization, he advances as a specialist. 

If his forte is in the areas of organization and administration, he advances 
through management. 

These parallel paths meet in a common point: At Sylvania a man knows that 
he is given the fullest opportunity to develop and exercise his talents. He knows 
that a man goes as far and as fast as he is able in the path of his choice. Whether he 
chooses management or specialization, he finds equal rewards and compensation. 

Graduates and men with advanced degrees in science and engineering will discover 
Research, Development, Manufacturing and Marketing careers at Sylvania-in 
specialization or management - in: 

LIGHTING, RADIO, TV, HI-Fl, ELECTRONICS, SEMICONDUCTORS, PHOTOGRAPHY, 

COMMUNICATIONS & NAVIGATION SYSTEMS, AIRBORNE DEFENSE, RADAR, ECM, 

MISSILES, COMPUTERS, CHEMICALS, PHOSPHORS, PLASTICS, METALS & WIRE, 

Contact your college placement officer for an interview, or write us and ask for a 
copy of "Today & Tomorrow with Sylvania". 

~SYLVANIA~ 
SYLVANIA ELECTRIC PRODUCTS INC. 

1740 Broadway, New York 19, N. Y. 

LIGHTING • TELEVISION-RADIO • ELECTRONICS • PHOTOGRAPHY • ATOMIC ENERGY • CHEMISTRY-METALLURGY 
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Full-time, off-the-job GRADUATE 

STUDY CENTER. New York's Coliseum Tower houses one of 
three special study centers set aside for W.E.'s Graduate Engi
neering Training Program. Other centers are in Chicago and 

2 

Winston-Salem, N. C. Product design principles are one of the many 
technical subjects our engineers cover in Introduction to Western 
Electric Ent:!ineering, the first phase of the program. 

THE MISSOURI SHAMROCK 



ENGINEERING TRAINING 
helps speed careers at Western Electric 
Right now, Western Electric engineers are back "on campus" 
in a unique new Graduate Engineering Training Program. 
They're attending courses at special study centers established 
by the company in Chicago, New York and Winston-Salem, 
N. C. It's a rare chance to study advanced engineering and get 
full pay at the same time. 

These "students" are guided by a teaching staff of top West
ern Electric engineers, outside experts and professors from 
leading universities. They're learning the latest technical devel
opments ... boning up on everything from manufacturing proc
esses to computer applications. 

When the program reaches its peak, some 2,000 to 3,000 West
ern Electric engineers will attend each year ... studying in an 
atmosphere as close to a university graduate school as is prac
tical for industry. 

This engineering "university" was born because of the ever
increasing complexity of Vlestern Electric's job as the manu
facturing and supply unit of the Bell Telephone System. Today 
W. E. engineers are right in the middle of exciting fields like 
microwave radio relay, electronic switching and automation. 
Graduate engineering training is designed to spur their devel
opment and advancement throughout their entire careers. 

How Graduate Engineering Training would work for you 

The program gets under way after approximately six months on-the-job 
experience. First off: 
1. A nine-week Introduction to Western Electric Engineering helps you 

learn about your W.E. engineering field, sharpens your skills in getting 
ideas across. Technical subjects include communications systems, prod
uct design principles, military electronic systems. 

2. Another nine-week program, General Development, starts after your 
first year with us , helps broaden and strengthen your engineering back
ground. Besides technical subjects like engineering statistics, measure
ments and instrumentation, and electronics, you receive grounding in 
human relations and the socio-economic importance of engineering. 

3. To meet continuing needs for formalized technical training, Advanced 
Development offers four-week courses tailored to the individual needs 
of the engineers selected to attend. These courses are designed to help 
develop creative engineering abilities. Computer applications, switching 
theory, feedback control systems, and semi-conductor devices and cir
cuits are sample topics covered in this phase. 

Besides taking part in the Graduate Engineering Training Pro
gram, engineers are eligible for our Tuition Refund Plan for 
after hours study at nearby colleges. 

In short, there's a unique opportunity at Western Electric to 
develop a professional career ... and work in the exciting world 
of communications. 

IT Of THE BELL SYSTEM 

Knowledge born in the classroom often sparks on-the
job ideas. These engineers are working on transistor 
manufacturing problems. 

OPPORTUNITIES FOR 
ENGINEERING GRADUATES 

( Supervisory and administrative 
opportunities exist in each field) 

Analysis for manufacturing operations: 
Machine and tool requirements-M.E ., E.E.; 
Space requirements-M.E., I.E.; Test facility 
requirements-E.E.; Personnel requirements
I.E.; Electric power, light and heat require
ments-E.E.; Raw material requirements
Chem. E., Met. E ., Phy. Sc.; Procedures and 
processes-M.E., I.E., Time and motion 
studies - I.E ., Investigation of manufacturing 
difficulties-M.E.; Quality control-M.E., E.E. 

Planning telephone central offices: 
Equipment requirements - E.E.; Power and 
cable requirements-E.E. 

Development and design: 
New machines and tools-M.E., E.E.; Material 
handling methods-M.E., I.E.; New equip
ment and processes-M.E., E.E.; Repair shop 
methods-M.E.; Testing facilities-E.E. ; Test
ing methods-E.E.; Job evaluation studies-
1.E.; Wage incentive studies-LE.; Production 
control studies-LE.; Improved chemical proc
esses-Chem. E ., Met. E., Phy. Sc. ; New appli
cation for metals and alloys-Chem. E., Met. E., 
Phy. Sc.; Raw material test procedures-Chem. 
E., Met. E., Phy. Sc. ; Service to military on 
electronic devices-E.E. 

For further information write: Engineering 
Personnel, Room 1030, 195 Broadway, 
New York 7, N. Y. 

• Western Electric has major manufacturing plants at Chicago and Decatur, Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, 
Pa.; Burlington, Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, Mass.; Lincoln and Omaha, Neb.; St. Paul and Duluth, Minn. Distri
bution Centers in 32 cities. Installation headquarters in 16 cities. General headquarters: 195 Broadway, New York, N. Y. Also Teletype Corp., Chicago 14, Ill. 
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Proving ground for your sewers 

Thousands of feet of Dickey clay sewer pipe carry 
wastes from steel mills, oil refineries, chemical proc
essing plants and other industries with corrosive 
sewage. Many of these sewers have given genera
tions of service under unusually severe conditions. 
In all cases the pipe remains as sound as the day it 
was first laid, because Dickey pipe is made from 
nature's most enduring material...clay. This remark
able, chemically inert material is formed and vitri
fied with great care to provide you with a pipe that 
exceeds all standard specifications ... that cannot be 
harmed by industrial wastes or by sewer gas. 

Providing improved sanitation 
for better living 

ICKEV 
sanitary salt-glazed clay pipe 

-vr.T. S. DJ:CKEY CLAY MFO. CO. 

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

MAIL THIS COUPON TO 

NEAREST DICKEY OFFICE 

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

Nam~--------
Company ______ _ 

Address _ _ _____ _ 

City ___ ~one_State __ 

If it's made of clay it's good . .. if it's made by Dickey it's better --------------------
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CORSAGES OF ALL KINDS 
FOR ST. PAT'S BALL 
0/ficiaf St. Pat; ~foriJl 

We Grow Most of Our Own Flowers 
Member F.T.D.A. 

25 on the Strollway 
Phone 2-3151 

Imported CASTELL 

"BLACK GOLD" 

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

That will depend OD 
your native talent, hard 
work and such profes
sional habits as the use 
of imported AW.FABER 
CASTELL. "black gold" 
graphite - the best na
tural graphite testing 
out at more than 99% 
pure carbon - makes 
Castell the world's 
finest drawing pencil. It 
will add skill to your 
hand as it does to sea
soned Pros the world 
over. Color-graded for 
instant identification in 
most of the 20 scienti
fically-accurate degrees, 
SB to l0H. 

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

A.W. FABER-CAS11LL 
PENCIL CO., INC, NEWARK 3, N. J. 
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ON THE COVER 
Ah! It won't be long 

now; until Engineer's Week, 
that is. This photo of Randy 
Wright illustrates the plan
ning and looking ahead to
ward the week of festivities. 
With ornate beards and 
green top hats many such 
engineers are getting a 
touch of the Spring Fever 
which means it's once again 
time to put away the slide 
rule and start ENGI
NEER'S WEEK. 
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GJiloriaf 

Recently there has been much talk around campus about starting 
salaries for engineers in 1958. Many are wondering if there will be a de
crease in salaries due to the present period of recession. According to a 
survey conducted by Frank S. Endicott of Northwestern University, de
mand for college graduates appears to be leveling off in engineering and 
technical fields. In recent years, the larger companies with well-organized 
recruitment programs have been fairly successful in hiring college men 
and have now reached a point where their needs are stabilizing. It seems 
likely that smaller companies will now play a greater role in offering 
employment to graduates. The 223 companies covered in survey will make 
a total of 9819 campus contracts during 1958. Although these companies 
plan to hire the same number of graduates in engineering, chemistry, and 
physics, they plan to recruit 14% fewer graduates in non-technical fields. 
This means that these companies will demand 8% fewer graduates in all 
fields in 1958 than in 1957. 

Although the number of men demanded in the near future will be 
leveling off, the salaries will continue to rise. The average starting sal
aries for graduating engineers in 1957 was $454 as compared with the 
predicted $468 for 1958. The average starting salary of the Missouri grad
uate last year was $463 in contrast with the national average of $454. 
This means that this year the MU engineering graduate will undoubtedly 
have a starting salary higher than the national average. The graduate 
with a Masters Degree in engineering will start at a predicted $505 per 
month with a maximum possible salary of $600. Eight companies reported 
that women engineers will start at $451 in 1958. The average starting 
salary for all college women will be $363. 

Because it is helpful to know what factors are considered important 
by employers in hiring college and university graduate engineers, respond
ents to the survey were asked to indicate the relative importance of certain 
factors commonly used in selection. The most important single factor, in 
all fields, appears to be PERSONALITY. This means ability to work with 
people, appearance, poise, and related characteristics. In second place 
ranks HIGH MARKS IN COLLEGE with PARTICIPATION IN CAMPUS 
ACTIVITIES ranking third. 

An additional fact may be of interest to many of the June graduates. 
The following question was asked of 120 companies: "Are serious prob
lems created by present selective service policies regarding the drafting 
of newly hired college men?" Out of the 120 companies asked 51 answered 
"NO" and 69 answered "YES." 

In conclusion it can safely be stated that the engineering graduates 
of 1958 will experience no serious consequences from the downward busi
ness trend and most likely, they will enjoy better starting conditions than 
experienced by the graduates of 1957. 

DAY 

FRONTISPIECE: 
No "sputnik" in the sky is the bright spot in the interior of this huge 430,000 pound generator stator being manu

factured in General Electric Company's Large Steam Turb'ne-Generator Department, Schenec tady, N. Y. 
At the top of this 35-foot generator are two workmen who have completed stacking over 2,000,000 steel punchings 

into the machine. 
When completed and placed in service in Texas with its accompanying steam turbin~, this generator will produce 

some 156,250 kilowatts, or enough electricity to adequately serve the needs of over 261,000 persons. 
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Left to right: Lou Bernardi, Notre Dame, '54; Norman Lorenson,· Mich.)it, ;''55; Ernest Schurmann, M.I.T., ·•53; Dick Swenson, Purdue, '50. 

6-<r ~ {& 1,(4.. ••• a«A.J 
;10tt ft 6-Jrow -O)iil,o '(AA, ! CON VAi R 

FORT WORTH 
CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORAT.ION 
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PEACETIME USES OF 

RADAR 

BY WAYNE KILPATRICK, E.E. '59 

When the great finger-like beams 
of radar were relieved of their war
time task of pointing out the enemy, 
they turned toward peace as mov
ing fingers of science, writing mes
sages of new services and safety 
across the skies and seas. At the end 
of World War II radar was already 
a two billion dollars per year indus
try, six times as big as the whole 
prewar radio business. The United 
States spent almost twice as much 
on radar as on atomic bombs. As a 
result radar was highly developed at 
the end of the war and was ready 
for dozens of peacetime uses. 

Radar is an electronic device 
which provides man with the ability 
to detect and locate objects of a cer
tain sort under conditions of light
ing or obscuration which would ren
der the human eye useless. This de
vice can also measure the speed of 
such an object toward or away from 
the observing station. The short radio 
waves which radar uses for illumina
tion are able to penetrate clouds, 
smoke, or haze. The value of such 
a device to commercial air and ship 
lines is readily seen. 

The use of radar by commercial 
airlines prevents accidents and main
tains flight schedules when visibil
ity is low. A pilot can determine his 
altitude, the distance to an approach
ing plane, or locate severe thunder
heads anywhere within one hundred 
miles. Such objects as high tension 
wires, radio and television antennas, 
tall buildings, and mountains are de
tected by radar. It will permit a 
plane to land in dense fog without 
other assistance. Radar installations 
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at airports permit the control power · 
to see on a screen the positions of all 
aircraft within a radius of twenty
five miles. Besides guiding the planes 
for landing by radio, the control 
tower operator can also regulate out
bound traffic at a fog blanketed air
port with the positions of all incom
ing planes known. With a nation
wide network a pilot, before taking 
off, would be able to see the entire 
traffic pattern at his destination, in
cluding clouds and other weather 
formations useful to his flight plan. 

At sea radar will detect other 
ships, icebergs, floating wrecks, is
lands, reefs and other hazards. Ships 
equipped with radar can sail into a 
harbor during a heavy fog and come 
into dock without colliding with 
other ships. However, shipborne 
radar cannot see around the corners 
or long arcing bends. With a station
ary installation on the shore all po
tential dangers can be seen by an 
operator, and the ship can be guided 
in by radiophone, eliminating har
bor tie-ups caused by fog. A larger 
stationary unit can also see through 
rain, snow, or sleet; while a smaller 
unit on board ship often blacks out 
under adverse conditions. 

Nearly three-fourths of the heavy 
duty two boats on the Mississippi 
River are equipped with radar. 
Boats using radar for running in bad 
weather reduce idle time by several 
days each month. Each hour a boat 
is tied up costs about two hundred 
dollars in wages. The installation 
cost, $7500 to $12,000 is often paid 
for within a year. The radar scope 
in the pilot house shows buoys, ap-

proaching boats, d r i f t i n g logs, 
bridges, and the shape of the shore
line. Depth recorders are virtually 
standard equipment. The "ear" is 
attached at the head of the barge 
string and records the depth of the 
river on a cylinder in the pilot house. 

At the Radiation Laboratory of the 
Massachusetts Institute of Technol
ogy, Cambridge, it was realized in 
1942 that precipitation was being de
tected by radar. Experimentation 
showed that by various setups the 
meteorologist could "see" the pre
cipitation, its distribution in space, 
or a vertical cross section of the 
storm in any direction from the sta
tion. 

Radar is also used in mapping. 
With aerial photography supple
mented by radar, topographic sur
veys can be done more quickly with
out surveyors having to trudge over 
all sorts of terrain on foot. Accur
acies up to one foot in 150,000 feet 
have been obtained in some experi
ments, while the best surveying in
struments on the ground allow for 
an error of one foot in 25,000 feet. 

Well known to some of us is the 
use of radar for enforcing speed 
laws. A small radar unit run from 
a car battery indicates violators and 
records their speed on a graph for 
evidence. The policeman then radios 
to another officer down the road, and 
the speeder is stopped. In some 
places speed limits have been estab
lished by using radar to find the 
speed at which most people drive. 

( Continued on page 42 ) 
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Where young men worl~ on big jobs 
It takes a lot more than electronic calculators 

and push buttons to run a big refinery like ours 

at Whiting. It takes scientifically trained and 

skilled men. Take, for example, Bill Nemec, who 

shares in the responsibilities of our Refinery 

Economics Division Technical Service group. 

A chemical engineer, Bill came to us from 

the University of Michigan. He and his associ

ates work on problems involving chemical 

engineering, economics, cost control and sound 

advance planning. Facing new situations daily, 

they work with many people in the Research 

Center and in the refinery. As a result, they 

gain an ever-widening knowledge of refinery 

operations. 

Sound interesting? Bill Nemec is one of hun

dreds of young men with widely varied back

grounds, talents and responsibilities building 

careers at Standard Oil's progressive Whiting, 

Indiana, laboratories. 

Standard Oil Company (STANDARD) 

~111r 910 South Michigon Avenue, Chicago 80, Illinois 
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ON 'SOUNDING OFF' 

Editor's Note: 
. The following article is reprinted 
trom the December 1957 issue of 
the American Engineer at the request 
of Mr. Dewey Anderson Executive 
Director of Public Affai;s Institute 
~12 Pennsylvania Ave. S.E., Wash~ 
mgton 3, D.C. w E, are living at a time in his-

tory when the swift develop
ment of events draws heavily upon 
our resources of citizenship. So that 
by virtue of his specialized training 
every professional is a dual person
ality. He is a "leader" among men 
in the professional sense, and at the 
same time he participates in some 
degree as a citizen in the community. 

How to train for this duality of 
living has long been a matter of 
serious study among educators. On 
the one hand, the limited time avail
able during the schooling period in 
which to absorb a vast amount of 
technical knowledge puts heavy pres
sure on those guiding students to
ward proficiency in a specialty. On 
the other, there is the testimony of 
such a widely recognized educational 
authority as U. S. Supreme Court 
Associate Justice Felix Frankfurter, 
who has said on more than one oc
casion, "The most important office 
in our democracy is that of being a 
citizen." 

In my own profession of engineer
ing, which has such widening op
portunities for public service, there 
is a deplorable lack of interest shown 
by teachers or students in training 
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for citizenship. There is an almost 
total lack of responsibility among the 
practitioners of the engineering pro
fession for the public affairs of so
ciety. These are left, with an air of 
some professional disdain, to people 
trained as lawyers, business execu
tives, and "politicians." 

Yet it is my conviction that we 
engineers have a very considerable 
contribution to make toward the bet
terment of society, and that it is just 
as much the duty of our leaders in 
the profession to develop the tech
niques for training our engineers in 
citizenship as it is to turn them out 
technically competent. 

Those who know how learning 
comes about, how habits of conduct 
are fixed, and how people develop 
the powers to express themselves in 
daily behavior, tell us that the earlier 
the educational process begins, the 
better the outcome. I may be par
doned here for making use of my 
own experience as an example of 
how one engineer was guided into 
such ways of using his time, both 
within his profession and as a citizen, 
as may illustrate the process of train
ing itself. 

As the youngest of six boys, I took 
my turn at household duties, shoveled 
snow, and fed the chickens. My 
brother Harvey, who later won high
es~ honors at Lehigh University, 
milked the cow. As the youngest, I 
did a lot of fagging for my brothers. 

MORRIS L. COOKE, P.E. 

Consulting Engineering 

I remember one such assignment for 
Harvey, who was raising chickens 
and had a setting hen that worried 
him. She was inclined to leave her 
nest, and he admonished me to let 
him know if she did. It happened; 
so I ran all the way to the high 
school, burst in upon a classroom 
full of Harvey and his schoolmates, 
announcing loudly, "Harvey, the hen 
is off the nest." The results were 
such that I never forgot my lesson 
in social living. 

In my boyhood I had the many 
advantages of spending time on my 
doctor-grandfather's farm. Such jobs 
as gathering the freshly-laid eggs, 
picking apples, and planting beans 
fell to my lot. Once every weekday 
I rode three miles on horseback to 
meet the stagecoach and g~t the 
mail. Evenings, I helped with the 
chores, bedding down the farm ani
mals and, as a last task befor~ sup
per and bed, drawing a heavy chain 
across the stable doors and padlock
ing it against any possible visit from 
prowling horse thieves. 

AS I grew up, my activities took 
on more of a public character. 

I carried baskets from the market 
for elderly women, frequently with
out compensation. In the absence of 
the sexton, I opened the church and 
lit the gas lights. Before the day of 

( Continued on page 12) 
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'ON SOUNDING OFF' 

( Continued from page 11 ) 

electric motors, I pumped the organ 
for Sunday morning service. I recall 
with special interest tolling the 
church bell during President Gar
field's funeral. My brothers, under 
my doctor-father's guidance, each in 
his turn assumed the responsibility 
for making official returns to the 
U.S. Weather Bureau from observa

tions made on thermometers, barom
eters, rain gauges, and other equip
ment furnished by the Government. 

Two interruptions of one ye_ar each 
in my own four-year college course 
afforded me an acquaintance with 
newspaper work, which has proved 
of inestimable value in my public 

and private life. 
Now let me illustrate briefly my 

experience as an adult in keeping my 
hand in political and community af
fairs. Shortly after I gained my ma
jority, I had a somewhat thrilling 
all-day experience as a watcher for 

a reform party at an election booth 
located in one of Philadelphia' s 

toughest districts. Years later I or
ganized a pre-election educational 
campaign carried on in some three 
hundred districts in Philadelphia 
where the political faction I repre
sented had had no organization. On 
another occasion I recruited, on less 
than twenty-four hours notice, one 

thousand dependable citizens includ
ing three football teams, to be sworn 
in as special policemen and deputy 
sheriffs for service at the polls on 
Election Day. 

Through the years, as my profes
sional obligations have permitted , I 
have served on the boards of direc

tors of a hospital, an educational 
institution, and a city-wide Y.M.C.A. 
When my time did not permit at
tending meetings regularly, I have 
on occasion tried to make my con

t ribution through having a place on 
advisory committees. Two books
Our Cities A wake (1916 ) , a discus
sion of municipal government, and 
Organized Labor and Production 

( 1938 ) , written with Philip Murray, 
president of CIO- have seemed like 

worth-while social services. Lecturing 
at colleges and writing for the tech
nical and lay press, and, more re-
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cently, drafting "Letters to the Edi
tor" have enabled me to exercise 

some influence without too serious
ly interrupting my fixed public and 
professional duties. 

On the more technical side: After 
being graduated (M.E.) at Lehigh, 
I worked during a full year as a ma
chinist's apprentice a t Cramp's Ship
yard and Southwark foundry; was 
chief engineer on U . S. Gunboat 

Eagle during the Spanish American 
War ; was chairman of the Storage 
Committee in World War I ; devel
oped Scientific Management under 
Frederick W. Taylor's tutelage in 
several industries such as printing, 
lithography and book-making; stud
ied collegiate administrative meth
ods for the Carnegie Foundation; 
directed the Giant Power inquiry for 
the Pennsylvania Legislature; was a 
member of the Power Authority of 
the State of New York ; director of 
Public Works in Philadelphia; Amer
ican "Expert" in settlement of the 
oil dispute with M exico (1942); 
chairman, T echnical Mission to Bra

zil ( 1942 ) ; headed the Mississippi 
Valley ( 1933) , Great Plains ( 1936 ), 
and the President's Water Resources 

Policy ( 150 ) Committees; initiated 
and helped to develop Rural Electri

fication Administration, through 
which electrical service has been 

taken to over three and a half mil
lion rural and farm families. 

The foregoing record is none too 

flattering. It is my hope that, even 
so, it may be suggestive to others. 
Some experience at the precinct level 
in community and political affairs is 
as desirable a training for positions 
in the higher echelons of policy-mak

ing and authority as work at the ap
prentice level is important in build
ing engineering careers. It can be 

said further that this interweaving 
of public and private activities makes 
for an interesting and happy life and 
a sense of fulfillment which keeping 
within strictly technical and mate
rialistic bounds does not make pos
sible. 

My childhood was not unlike that 
of a good many who grew up when 

I did, in a society in which parents 
early sought to have their children 
do things which had usefulness and 

whose by-product was a disciplining 

of character and a forming of out
look that led toward a concern about 
our surroundings and our fellowmen. 

As parental influence wanes in 
this matter of teaching civic responsi
bilities, the schools and colleges 
should take over. Except as to "book 
learning," referred to in college cur
ricula as the humanities, it has never 

been clear just how this should be 
done. At Haverford and several other 
small colleges the students have been 
led to study at firsthand the local 
public administration. Sometimes 
this is practiced as an educational 
device. At other places it is an at

tempt by the college to tidy up the 
local government. Teachers College 
at Columbia, with Carnegie financ
ing, has made notable progress in a 
large number of high schools by 

leading the pupils not only to study 
civics, but to take an active hand in 
public and community activities'. 

Training of this sort should be con
tinued at college. Studies in water 
conservation, labor problems, incen
tive systems, and public school pol
icy are typical of subjects that might 
be introduced into the curricula. Of 
course, if only specialization and 
high initial salaries for graduates are 
the objectives, such suggestions go 
out of the window. 

In the absence of that larger un
derstanding and sympathy which re

sult from almost any variety of com
munity service, the student engineer, 
no matter how much of a master he 
may be as to his technical equip
ment, inevitably "lacks the dynamic 
conviction of his own importance 
and value as a citizen." We find him 
with a sense of detachment from the 

non-engineering and boundlessly im

portant world all about him. This, 
in fact, is the unfortunate situation 
in which our whole profession of 
engineering finds itself. 

Curiously enough, this detachment 

from practically all facets of the non
engineering world seems to account 
in a way for the fact that engineers 
at their meetings read "word for 
word" both their papers and their 
discussion, even though such contri
butions may already have been print-

(Continued on page 34) 
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Harvey Graves (Dartmouth, BA '50, MSEE '51) discusses a reactor experiment at the Westinghouse Reactor Evaluation Center, in Waltz Mill, Pa. As manager 
of the Nuclear Design Section, Mr. Graves warks with Dr. Wilfried Bergmann (Vienna, PhD '51 ), an right, and other young scientists wha operate the facility. 

At 30, Harvey Graves directs nuclear design 
of two major Westinghouse reactors 

After completing the Westinghouse Student Training 
Course in 1951, Harvey Graves attended the West
inghouse Advanced Design Course* and was sent by 
Westinghouse to the Oak Ridge School of Reactor 
Technology for one year. Back at Westinghouse again 
in 1953, Engineer Graves did advanced work on nuclear 
reactor development. 

In 1955, he was promoted to supervisory engineer 
on the Belgian reactor project. In 1956, he was again 
promoted to Manager, Westinghouse Nuclear Design 
Section. Today, Mr. Graves' 24-man section is develop
ing and designing the nuclear portion of commercial 
reactors for the Yankee Atomic Electric Company and 
the Center d'Etude de l'Energie Nucleaire in Belgium. 
• Fully accredited graduate school 
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Progress? Certainly. And if you have ability and 
ambition, you'll find Westinghouse offers equal engi
neering opportunities in automation, jet age metals, 
radar, semiconductors, electronics, large power equip
ment, guided missile controls and dozens of other 
fascinating fields. 

For more information on professional opportuni
ties at Westinghouse, write to Mr. J. H. Savage, West
inghouse Electric Corporation, 3 Gateway Center 
Pittsburgh 30, Pa. 

~stinghouse 
FIRST IN ATOMIC POWER 
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Now you can ..... why only 
leads & pencils give you perfectly 

CLAY LIKE THIS 

YOU ALWAYS GET PROVEN QUALITY FROM TURQUOISE DRAWING LEADS AND PENCILS 

PROVEN GIUI.DING-17 different formulae make sure you get exactly the line you expect

from every pencil, every time. 

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

to blow away, Turquoise wears down more slowly. 

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

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

drawing pressures for long lines of unchanging width. 

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

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

, irregular pa 
e make -a rough-edged 
. . . . 

Photographs courresy of 
Ladd Research Industries, Inc. 

e. mgs w enor. 

eTURQUOIS 
CLEANTEX 
ERASER: 
Super-soft, 
non-abrasive 
rubber. 
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Sherman Francisco tells what it's 
like to be ... and why he likes 
being . . . a Computer Systems 
Engineer with IBM. 

FIGURING OUT A CAREER? 

................................... 
*SOLUTION 

• If x and y be the number of bulbs A and B respectively, • 
• the profit ( P) for a day can be represented by 

P = 2x + Sy 
• subject to the restrictions 
: X ~ 20, Y ~ 15 • 
• and also subject to the restriction that there are only • 
: 8 hours in a production day, i.e., 
• 0.2x + 0.4y ~ 8 or x + 2y ~ 40 
• . 
• • • • • • • 15 

. , . • • • • . 
• 10 ' ' • • ' ' . 
• ' ' . 

' . ' • . . . . .. 
IO 15 20 ZS 

: Since x ~ O and y ~ 0, the values of x and y must fall : 
• on the boundary or within the polygon enclosed by the • 
• lines x = 0, y = 0, x = 20, y = 15 and x + 2y = 40, • 
: as shown. The optimal solution occurs at the comer • 
• where P = $95. Thus the maximum possible profit is : 
• P = $95 at x = 10, y = 15, i.e., when the machine pro- • 
• duces 10 of A and 15 of Beach day. : 
• Note: This simple graph method is too cumbersome for more • 
• than 2 variables. Modem computers use numerical techniques • 
: to handle many more variables - a technique called Linear : 
• .Programmmg. • ................................... 
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Selecting a career can be puzzling, too. Here's how Sherman 
Francisco found the solution to his career problem-at IBM: 

"Airborne computers present a special challenge to an engineer, 
because systems must be planned and designed with flight in mind. 
Through simulation studies, we test computer systems right in our 
own labs-simulating both the dynamics of the aircraft and the 
environmental conditions encountered. My biggest thrill? To see 
my first simulated bombing mission, achieved after a year and a 
half of planning and designing!" 

• • • • 
There are many excellent opportunities for well-qualified engi
neers, physicists and mathematicians in IBM Research, Develop
ment and Manufacturing Engineering. Why not ask your College 
Placement Director when IBM will next interview on your cam
pus? Or, for "information about how your degree will fit you for 
an IBM career, 

JUST WRITE TO: 

IBM 
('; 

Mr. R. A. Whi.tehorne 
IBM Corp., Dept. 853 
590 Madison Avenue 
New York 22, N. Y. 

INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 
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DON PEPPER 

Doing Society news this year is 
Don Pepper, AgE senior. Now 21, 
Don hails from Weston, Mo. , and 
has lived there all his life. In High 
School he was active in band ( two 
years ) , served on the student coun
cil, State Farmer, and did some 
farming on his own to make enough 
scratch to attend college. He has a 
degree in F .F .A. 

Besides Agricultural activities, Don 
always has time to work for engine 
club. Currently he is Business Man
ager, and co-chairman of the St. 
Pat's parade committee. 

In A.S.A.E. , Don is quite active, 
having served as branch secretary 
(fall 1957 ) and currently serving as 
Secretary-Treasurer of the entire 
Mid-Central section, Missouri, Kan
sas, Nebraska, and Iowa ASAE stu
dent group. 

Dovetailing the above extracur
ricular activities with schoolwork 1s 
no small job, but Don is doing it 

( Continued on page 33) 
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STAFF PAGE 

LEROY PUCKER 

The closest thing we have to an 
indispensable man, is the one who 
coordinates our efforts with those of 
the printer, who checks on our mail, 
both incoming and outgoing, and in 
general, sees that things don't get 
bogged down too far, when he can 
help it. That man for SHAMROCK 
this year is LeRoy Pucker, our co
ordinator. 

LeRoy hails from Kansas City, 
having been born there Aug. 3, 1935. 
He attended school there, finishing 
his prep work at Paseo High School, 
where he played on both the basket
ball and football teams. 

Since coming to the University 
campus, LeRoy has been as active 
as a whirling dervish , belonging to 
Engine Club, St. Pat's Board, 
A.S.M.E., Alpha Epsilon Fraternity, 
and serving as St. Pat's guard, on 
the float committee, as one of our 
column guards, Publicity chairman 
for A.S.M.E., and treasurer for that 

( Continued on page 33 ) 

SAM HARGADINE, E.E. '58 

GERALD ROTHMAN 

A really tough job in any publica
tion and no exception in SHAM
ROCK is that of Layout Manager. 
It's being handled ably this year by 
Gerald Rothman, ME sophomore. 
He is no stranger to journalism, hav
ing been sports editor of the Soldan 
(St. Louis ) High School paper, and 
filling the same spot on the yearbook. 

Gerry is from University City, Mo., 
born Sept. 6, 1938, and a graduate 
of Soldan, where in addition to his 
sports assignments, he found time to 
be president of a High School Fra
ternity. 

He is a member of Engine Club, 
and an active participant in many 
of its activities. He was exposed to 
St. Pat for the first time last year, 
and plans to take a fuller dose of the 
same remedy come Engine Week 
1958. In addition to engine activ
ities he is serving his second term 
of office as sentinel of Alpha Epsilon 
Pi Social Fraternity. 

( Continued on page 33 ) 
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Pump-turbine design is now the work ••• 
hydraulics, the field.,. af John Jandavitz, 
BSME graduate of College of City of New 
York, '52. 

Water conditioning chemical, service, and 
equipment specialist in Houston is new 
assignment of Arthur Brunn, BS Chem. E., 
University of Tennessee, '56. 

Recent 
Field sales engineering of America's 
widest range of industrial products is choice 
of Roy Goodwill, BSME, Michigan State. 
College, '54. 

Training Course Graduates 
select wide choice of 

careers at Allis-Chalmers 

THERE'S variety at Allis-Chalmers. Whether 
you're thinking in terms of types of industries, 

kinds of equipment, types of jobs, or fields of work, 
the diversification of Allis-Chalmers provides un
surpassed variety. For example: 

Types of iobs 
Research 
Design 
Manufacturing 
Application 
Sales 

Industries 

Agriculture 
Cement 
Chemical 
Construction 
Electric Power 
Mining 
Nuclear Power 
Paper 
Petroleum 

Equipment 

Tractors 
Kilns 
Screens 
Earth Movers 
Transformers 
Crushers 
Reactors 
Control 
Pumps 
Motors 
Steam Turbines 

Fields 

Metallurgy 

Starting up a cement plant in Mexico 
after coordinating all work on it is latest 
job of John Gibson, BS Met. E., University 
of California, '54. 

Nucleonlcs is chosen field of R. A. Harl· 
field, BME, Rensselaer Polytechnic Institute, 
'53. Currently he is working on design and 
development of new nuclear power plant. 

Process Engineering 
Mechanical Design 
High Voltage Phenomenon 
Stress Analysis 
Nucleonics 
Electronics 
Hydraulics 
Acoustics 
Thermodynamics 

An outstanding training program, started in 1904, 
is designed to help you find the activity within 
these groupings for which you are best suited. Up 
to two years of theoretical and practical training 
are offered. Direct employment at Allis-Chalmers 

is available for those with sufficient background. 
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Learn more about Allis-Chalmers and its train
ing program. Ask the A-C district office manager in 
your area or write Allis-Chalmers, Graduate Train
ing Section, Milwaukee 1, Wisconsin. 

ALLIS-CHALMERS ~ 
THE MISSOURI SHAMROCK 



JOB FACTS FROM DU PONT 

YOUR INTERESTS, SPECIAL ABILITIES ARE IMPORTANT 
WHEN DU PONT MAKES YOUR FIRST JOB ASSIGNMENT 
r-----------------------------------7 

ROOM TO GROW 
There's plenty of room to grow 
at DuPont. One reason is that 
the very diversity of our products 
and processes requires specialists 
in almost every area of science 
and engineering. Another reason 
is that Du Pont continues to ex
pand in many new directions. 

For example , in 1957 sales 
reached $2 billion. Four new 
plants were being built. New re
search projects were launched, 
new products marketed. 

In 1957, too, new technical 
men joined DuPont in chemical, 
civil, mechanical, metallurgical, 
electrical, industrial, petroleum 

by 
F. L. Johns 

Du Pont 
Representative 

and mining engineering; in 
atomic energy, instrumentation, 
chemistry, physics, mathematics 
and many other fields. 

All this activity points to as 
bright a future today as ever be
fore in our long history. There's 
a place for the good graduate in 
this picture. If you would like 
more specific information on op
portunities at Dn Pont, we invite 
you to sign up for a Du Pont 
interview with your placement 
director. 

L-----------------------------------~ 

DU PONT SUMMER JOB 
GIVES YOU A CHANCE 
TO EARN AND LEARN 
Du Pont offers college juniors and 
qualified sophomores in technical 
fields the opportunity to earn college 
expense money this summer while 
they learn more about the kind of 
work that will be open to them when 
they graduate. 

The Company has 75 plants and 98 
laboratories located across 26 states 
-a spread that often gives the student 
a chance to work in or near his own 
section of the country. Some of these 
locations have openings for summer 
employment in 1958. 
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Students work side by side with 
practicing engineers and scientists. In 
this way they gain valuable experience 
to supplement classroom theory. 

Last year, 407 students from 113 
colleges took advantage of this pro
gram. Du Pont pays round-trip trans
portation expenses from home or 
school to place of employment. Stu
dents are not obligated to continue 
with the Company after graduation. 

For complete details on this pro
gram, check with your college place
ment director. 

SEND FOR INFORMATION BOOKLET 
Booklets on jobs at Du Pont are yours 
for the asking. Subjects include: me
chanical, civil, metallurgical, chemical, 
electrical, instrumentation and indus
trial engineers; atomic energy, technical 
sales, business administration, research 
and development. Name the subject that 
interests you in letter to Du Pont, 2494-E 
Nemours Building, Wilmington 98, Del. 

Personalized Training 
Relates to Policy of 
Promotion from Within 
Where do your interests lie? What 
courses have you taken? What are 
your special abilities? Du Pont tries 
to match these factors with available 
jobs to determine your first job as
signment within the Company. 

Once the assignment is made, the 
Company helps you apply your knowl
edge to a problem right away. You 
learn by doing-in consultation with 
your supervisor and others working 
on various phases of the same project. 
Your performance on the job is evalu
ated periodically, so you always know 
where you stand in the eyes of your 
management. 

As you might guess, Du Pont's per
sonalized training is closely related 
to its promotion policy. Almost all 
advancement is made from within the 
Company, so if your supervision has 
indicated that you are ready for pro
motion, and an opening occurs for 
which your training has prepared 
you, you are sure to be considered. 

Although Du Pont employs about 
90,000 people, management authority 
is decentralized through many depart
ments into small groups-small enough 
so that the new man's capabilities can 
be recognized quickly. This type of 
organization, plus the Company's 
steady growth, produces many oppor
tunities for the new man. 

* * * 
Du Pont, over the past 25 years, has 
spent $1 on research for every $3 on 
production facilities. 
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If you want to draft a more 

successful engineering career ..• 

MANY DOUGLAS ASSIGNMENTS LET YOU 

FOLLOW THROUGH FROM DESIGN TO DELIVERY 

Frequently, it's important that you have the chance to 
apply theories you've helped to develop. Douglas is anxious that engineers 

expand their knowledge of a problem in practical ways. This is 
accomplished by keeping your assignments varied ... by often 

letting you follow the job through to completion. There are 
many exceptional opportunities to start your career at Douglas. 

For important career opportunities 
in your field, write: 

C. C. LaVENE 
DOUGLAS AIRCRAFT COMPANY 
BOX 61O2-L 

SANTA MONICA, CALIFORNIA 

I 

FIRST IN AVIATION 

fil 
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Engineering leadership-a bench mark at Alcoa 
In exciting new architectural developments ... in the automotive in-
dustry's drive for the all-aluminum engine .. . in super conductors to 
meet the nation's insatiable power demands, you'll find Aluminum 
Company of America in the forefront of technological advances. 
Alcoa produces and sells nearly one-half of the nation's aluminum 
... conducts about three-quarters of all basic research on aluminum 
applications .. . maintains the world's largest and most completely 
equipped light metals research center at New Kensington, Pennsyl
vania. 

To maintain this type of leadership, we need outstanding men, 
men with top backgrounds in both academics and extra-curricular 
activities. Men who are trained in the nation's top schools ... who 
understand and glory in the challenge of engineering . . . who know 
that therein lies the basis of a better tomorrow. Today, aluminum 
serves virtually every area of our industrial, commercial and day-to
day lives. Yet its uses have only just begun to be exploited. Your 
challenge as an engineer lies in finding new applications, in bringing 
aluminum to its full potential as a servant of mankind. 

Whatever your specialty-metallurgical, mechanical, electrical, 
industrial, or any other type of engineering-whatever your interest 
--engineering, production, research, development or sales-there's 
a clear-cut future for you at Alcoa. Write us today-just fill out the 

FEBRUARY, 1958 

coupon-for your copy of A Career For You With Alcoa. Or 
contact your campus placement director. · 

Your Guide to the Best in Aluminum Value 

"ALCOA THEATRE" 
Exciting Adventure, Alternate Monday Evenings 

Please send a copy of A Career For You With Alcoa. 

Aluminum Company of America 
1825 Alcoa Building 
Pittsburgh 19, Pennsylvania 
NAME ________________ _ 

STREET ADDRESS ____________ _ 

CITY AND STATE ____________ _ 

COLLEGE _ ___ _ __ DEGREE _____ _ 

DATE OF GRADUATION __________ _ 
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1957 QUEEN OF LOVE AND BEAUTY 

BY SAM HARGADINE 

AND JERRY KRETZSCHMAR 

THE MISSOURI SHAMROCK 



Remember her? S h e h a s n ' t 
changed much· since last year except 
for the new name she has acquired. 
She is now Mrs. instead of Miss. 
For the satisfaction of those unin
formed-few this is the "1957 Queen 
of Love and Beauty," the former 
Miss Carolyn Wilkerson. Carolyn 
was married this past summer after 
her husband, ; Jack Cooper, gradu
ated from MU and received a com
mission in Uncle Sam's Navy. Since 
Jack is a graduate in agriculture, 
new light is cast on the age-old idea 
that Aggies aren't quite up to par. 
This aggie must have been an ex
traordinary fellow or e 1 s e he 
wouldn't have walked away with 
the "Queen of his Rivals". As of 
yet St. Pat has declined to make any 
sort of statement concerning the 
matter, but it is almost sure that he 
will place the blame on the engi
neer's themselves for their passive 
interest in this charming young lady. 
It all boils down to the matter of 
spending too much time at the books 
and not enough with the fairer sex. 

"Yes, I hope to make it back for 
Engineer's Week this year." 

FEBRUARY, 1958 

If you will check back through 
the files to the March 1957, issue, 
you will find that Carolyn has hour
glass dimensions of 36-24-36. To the 
present date these circumferences re
main correct as earlier recorded. She 
is 5' 1 ½" tall but she declines to com
ment on her weight. From a look at 
the pictures one can conclude that 
whatever her weight is, it is nothing 
to be ashamed of; it is just not prop
er for a woman to discuss her weight 
with men. 

"I like all engineers and I hope 
they like me !" 

Carolyn's comment on engineers 
was, "They are my friends, I like 
them all and I hope they like me!" 
- All comments and fan mail should 
be sent to her Norfolk, Virginia, ad
dress. Keep it clean and remember 
her husband, Jack, is a big Navy 
man and just may have connections 
with your local draft board-

Conclusion: One afternoon, well
spent by photographer and inter
viewer. 

Sam and Kretch 

There's one man at Carolyn's 
house that will never go hungry 
thanks to her easily acquired domes
tic abilities. 

Serious questions such as 'plans 
for the future' bring serious mood. 
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Look 
around you 

]I 
• • • 

makes big things happen 
in paints and 
industrial finishes 

& 

You're living in a world of color. Man takes a brush, dips it into paint, 
cloaks the drab with new cheerfulness, converts the dreary into com
pelling beauty. But paint means so much more than mere color. 

In addition to soft, pastel hues, home owners in Miami want a house 
paint that stands up to constant salt air breezes, the blazing rays of a 
tropic sun, intermittent heavy rainfall. Building superintendents in Gary 
want a surface coating unaffected by chemically active industrial gases 
and fumes, extremes in humidity, frequent changes in wind direction. 
Fishing fleet operators around Puget Sound want an exterior boat finish 
that resists biting winds, blizzards and protracted cold. The production 
engineer in a large Atlanta cannery wants a food container coating 
impervious to chemical reaction, yet taste-free. Yes, there's more
much more-to paint than mere color. 

The search for new and even better paints and industrial finishes is 
carried on every day at Pittsburgh Plate Glass Company. Each day 
brings new challenges to its laboratories ... challenges quickly trans
lated into improved products. 

Seeking a career that requires creative thinking, utilizes all your skills 
and talents, offers the chance to learn the latest techniques? Then look 
into your career possibilities with Pittsburgh Plate Glass Company. 
Contact your Placement Officer now or write to the Manager of College 
Relations, Pittsburgh Plate Glass Company, One Gateway Center, 
Pittsburgh 22, Pennsylvania. 
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We want engineers who like to 

We have plenty of it to be done. We have problems to be licked, and questions 
to be answered. 

Want to roll up your sleeves and tackle the fascinating world of petrochemicals? 
Union Carbide makes almost 500 of them- it's a world leader. 

Want to grab the atom by the tail and put it to useful work? Union Carbide's 
been in nuclear energy since the earliest days of the Manhattan Project. It 
operates three AEC plants plus Oak Ridge National Laboratory, and is building 
a private nuclear research center near New York. 

Want to dig in and really get down to the basics? Union Carbide is as basic 
as an industry can get. It's been called "chemist to the chemicals industry and 
metallurgist to the metals industry." 

Representatives of Divisions of Union Carbide Corporation, listed below, 
will be interviewing on many campuses. Check your placement director, or 
write to the Division representative. For general information, write to V. 0. 
Davis, 30 East 42nd Street, New York 17, New York. 

BAKELITE COMPANY Plastics, including 
polyethylene, epoxy, fluorothene, vinyl, phenolic, 
and polystyrene. J. C. Older, River Road, Bound 
Brook, N. J. 

ELECTRO METALLURGICAL COMPANY 

Over 100 ferro-alloys and alloying metals; titanium, 
calcium carbide, acetylene. C. R. Keeney, 137-
47th St., Niagara Falls, N. Y. 

HAYNES STELLITE COMPANY Special 
alloys to resist heat, abrasion , and corrosion; cast 
and wrought. L. E. Denny, 725 South Lindsay Street, 
Kokomo, Ind. 

LINDE COMPANY Industrial gases, metal
working and treating equipment, synthetic gems, 
molecular sieve adsorbents. P. I. Emch, 30 East 
42nd Street, New York 17, N. Y. 

NATIONAL CARBON COMPANY Indus
trial carbon and graphite products. PRESTONE 
anti -freeze, EVEREADY flashlights and batteries. 
S. W. Orne, P. 0. Box 6087, Cleveland, Ohio. 

FEBRUARY, 1958 

SILICONES DIVISION Silicones for elec
trical insulation, release agents, water repellents, 
etc.; silicone rubber. P. I. Emch, 30 East 42nd 
Street, New York 17. N. Y. 

UNION CARBIDE CHEMICALS COMPANY 

Synthetic organic chemicals, resins, and fibers 
from natural gas, petroleum, and coal. W. C. 
Heidenreich, 30 East 42nd St., New York 17, N. Y. 

UNION CARBIDE INTERNATIONAL COM

PA NY Markets UNION CARBIDE products and 
operates plants overseas. C. C. Scharf, 30 East 42nd 
Street, New York 17, N. Y. 

UNION CARBIDE NUCLEAR COMPANY 

Operates Atomic Energy Commission facilities at 
Oak Ridge, Tenn., and Paducah, Ky. W. V. Hamilton, 
P. 0. Box " P", Oak Ridge, Tenn. 

VISKING COM PA NY A pioneer in packaging 
-producer of synthetic food casings and poly
ethylene film. Dr. A. L. Strand, 6733 West 65th 
Street, Chicago, Ill. 

GENERAL OFFICES-NEW YORK 

Accounting, Electronic Data Processing, Operations 
Research, Industrial Engineering, Purchasing. E. R. 
Brown, 30 East 42nd Street, New York 17, N. Y. 
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Society News 

ENGINEER'S CLUB 
The January meeting of the En

gineer's Club was held in room 201 
of the Student Union. President 
Fred Alexander presided. The treas
urer, Gordon Brunkhorst, reported 
a balance of $343.50. Membership 
chairman, Larry Bennett, reported 
235 members. 

Jim Shultz, chairman of the beard 
and button contests announced that 
the beard contest will start Febru
ary 17th and last through St. Pat's 
week. The contest for the best but
ton design is under way and anyone 
entering should do so by putting his 
design on any type of paper and 
turning it in to Shultz or to the Club 
mail box. A $5.00 prize will be given 
to the winner. 

Paul Kretzschmar reported that 
a contest with $5.00 prize is being 
held for ideas for the campus stunt. 
Any ideas should be given to him 
or put in the Club mail box. 

Roger Pape announced that the 
first elimination of the queen candi
dates will be held at the February 
meeting. The final selection will 
take place at the March meeting. 

The speaker for the evening was 
Mr. H enry Altepeter from South
western Bell Telephone. He gave a 
very interesting talk on Telephone 
Automation. 

Refreshments were served. Favors 
were given courtesy of the Cham
pion Paper and Fiber Co. and Bud
weiser Beer. 

Reported by David Snider 
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DON PEPPER, AG.E., '58 

CHI EPSILON 
The following civil engineering 

students were selected for member
ship in Chi Epsilon, honorary civil 
engineering fraternity, on January 
9: Wayne L. Currie ; Robert W. 
Magruder ; James E. Monsees; Ro
land L. Parrish; Edwin H. Rackers ; 
Paul E . Schafer; James S. Schupp. 
Selection of these men was based on 
scholarship, character, practicality 
and sociability, the four primary re
quirements of a successful engineer. 

The initiation, at the Civil En
gineering Building, was followed by 
a dinner, business meeting, election 
of officers and program at Harwell 
Manor. 

Officers elected for the winter se
mester of 1958 are: President, Joe 
Hoffman ; Vice President, John W. 
Harrison ; Secretary, Paul E . Scha
fer; Treasurer, Jerry Jordan and As
sociate Editor of THE TRANSIT, 
Harold L. March. 

A.l.Ch.E. 
The American Institute of Chem

ical Engineers met December 14 at 
7: 30 p.m. in the Student Union. 

After a short business meeting, 
John Thompson, vice-President, in
troduced the speaker, Mr. Howard 
Lang, former mayor of Columbia. 
He spoke to the group about the 
law profession. The talk was very 
interesting as indicated by the num
ber of questions following. 

The meeting was adjourned at 
8: 30 for refreshments. 

R eported by Albert Epperly 

AIEE-IRE 
The joint student branch of the 

American Institute of Electrical En
gineers and Institute of Radio En
gineers held its monthly meeting 
January 16, at the Student Union. 

Ed Sheen was given a vote of 
confidence as chairman for the next 
semester. Other officers elected 
were: Vice-Chairman, Marvin El
ston; Recording Secretary, Marion 
Gebhardt ; AIEE Secretary, George 
Zobrist; IRE Secretary, Gerald Gat
liff. 

The speaker for the evening was 
Mr. Jack Harvey from the Radio 
Communications Lab of Federal 
Telecommunications Corp. Mr. Har
vey's topic was "Over the Horizon 
Micro-waves, a Step in the Devel
opment of Long Range Communica
tions." 

The next meeting will be Febru
ary 19 at the Student Union. The 
speaker will be the Manager of the 
Materials Section of Westinghouse 
Corp. H e will discuss new materials 
used in engineering. 

Reported by Yeldon Holaday 

ASCE 
The American Society of Civil 

Engineers held its monthly meeting 
at 7:30 p.m. , January 16, in room 
153 of the Engineering Building. 

President Thompson, named the 
chairman for the Engineer's Week 
displays. H e insisted on 100% co
operation from all civil engineers m 

( Continued on page 28 ) 
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IGH 

How RCA brings a richer, wider range 
of musical sound to your home 

Before high fidelity, the 
sound of recorded music 
was limited-much as 
piano music would be if 
you could hear only the 
notes played on the center 
of the keyboard. No 
rich bass notes, no keen, 
vibrant highs. 

RCA achievements in the science of 
sound and acoustics changed all that. 
Today, with RCA Victor records and 

. high fidelity "Victrolas," the full range 
of sound is reproduced so faithfully 

that you can enjoy music almost aij 
though you were there. 

And now, Stereophonic Sound! A 
new and dramatic dimension in re
corded music is also yours to enjoy 
on RCA high fidelity instruments. 
Stereophonic units can be added to 
most "Victrola"® Hi-Fi systems any 
time you choose. 

In this, as in almost every area of 
electronic progress in home entertain
ment, defense and industry, the leader
ship of RCA serves you. RCA means 
electronics at its best! 

WHERE TO, MR. ENGINEER? 

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

e RADIO CORPORATION OF AMERICA 
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SOCIETY NEWS 
(Continued from page 26 ) 

order to make this the best Engi
neer's Week. 

Stan Schupp gave an interesting 
report on the meeting of the 37th 
Annual Highway Research Board. 
Mr. Schupp and Professor H. E. Ir
by attended this meeting, January 
6-13, in Washington, D.C. Their ex
penses were paid by the Missouri 
State Highway Department. 

Program Chairman, John Zoll
man, introduced Mr. Fred Geotsch, 
Senior Strength Engineer at Mc
Donnell Aircraft Corp. He gave an 
engrossing talk on "Civils in the Air
craft Industry." He also showed 
films on the 101 Voodoo and F3H 
Demon. 

Refreshments were served after 
the meeting. 

Reported by Charles Townsend 

ASAE 
The American Society of Agricul

tural Engineers met January 14 at 
7:20 p.m. 

The following officers were elect
ed for the spring semester: Presi
dent, Glen Thompson; Vice-Presi
dent, James Koelling; Secretary, 
Jerry Carpenter; Treasurer, Ralph 
Hoer; Scribe, Orval Johnson. 

Vice-President Battenberg pre
sented Professor Mack Jones who 
introduced the guests and the speak
er, Mr. E. \,V. Lehmann, a special 
representative of International Har
vester Co. Mr. Lehmann presented 
an engrossing discussion of the de
velopment, present state, and future 
of agricultural engineering. 

A drawing was conducted for the 
five slide rules contributed to the 
club by the respective manufactur
ers. The winners were: Neal Par
rett, a new model Pickett that isn't 

CONTEST 

on the market; Bill Riggs, a 6 in. 
Post; Jerry Carpenter, a 6 in. K & 
E; Maurice Gebhardt, a 10 in. 
Dietzgen ; and Earl Borgman, a 10 
in. Pickett. 

The neck-scarf doorprize, donated 
by Town & Country, was won by 
James Koelling. 

Refreshments were served follow
ing adjournment. 

Reported by Don Pepper 
4 

ALUMNI LISTS 
The Engineer's Club of the Uni

versity of Missouri wishes to extend 
its thanks to Jack Harvey, B.S. E.E. 
1951 for his recent generous contri
bution. Jack, a past president of En
gineer's Club, wrote an article for 
the Missouri Shamrock which was 
reprinted in the January issue. Jack 
is now senior engineer in the Radio 
Communication Laboratory of the 
International Telephone and Tele
graph Corporation, 500 Washington 
Avenue, Nutley 10, New Jersey. 

WIN $10 BY HAVING YOUR STORY CHOSEN AS THE 
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"ARTICLE OF THE MONTH" 

IN THE SHAMROCK. CONTEST IS OPEN TO ALL 

STUDENTS AND ALUMNI ON TOPIC OF 

YOUR CHOOSING. 

Judging is done by staff in cooperation with 
faculty advisers. All entries should be in by 
the 20th of the month preceding publication 
date. 

Address all entries to: 
Editor MISSOURI SHAMROCK 
233 Engineering Building 
University of Missouri 
Columbia, Missouri 
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Halogen Leak Detector 

This is no hold-up-just a demon
stration of how a sensitive industrial 
instrument helps to improve med
ical detection of carbon-tetrachloride 
poisoning. Dr. J. W. Blevins, plant 
physician at General Electric's In
strument Department, shows how the 
company's Halogen leak detector is 
used to detect carbon-tetrachloride 
in the human system more than an 
hour after exposure to relatively 
small amounts of "carbon-tet" va
pors. It was developed by instru
ment engineers to detect leaks in 
tightly sealed industrial systems, and 
is so sensitive it can find a leak so 
small that it would take 100 years 
for one ounce of gas to escape. 

FEBRUARY, 1958 

Behind the Scenes of Nation's First 
Full-Scale Atomic Power Plant. 

Twenty-four-hour-a-day prepara
tions for placing into operation the 
world's first full-scale atomic-elec
tric generating station devoted exclu
sively to civilian needs have been 
climaxed now that the plant at 
Shippingport, Pa., is producing elec
tric power for use in Greater Pitts
burgh homes and industry. 

Before this historic feat could be 
accomplished, detailed testing of 
every phase of the pioneering plant 

(Continued on page 40) 

LEROY KROENKE, M.E. '58 

Elevator Furnace 

A problem in fast quenching heat
treated aluminum at the Boeing Air
plane Co., Seattle, Wash., has been 
solved by the installation of an elec
tric furnace, equipped with an au
tomatic elevator quench, which 
transfers the load from furnace to 
quench in just seven seconds. 

The furnace, shown in operation 
at the Boeing plant, was designed 
and built by General Electric's In

dustrial Heating Department at 
Shelbyville, Ind. It has four zones, 
handles a 4,000 lb. charge at 1,000 
degrees F maximum operating tem
perature. Throughout the load the 

(Continued on page 42) 
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Shamrock Sez 

I say. Are you there? This is 
Slipstick Sam, B.S. '99, coming to 
you from No. 5, Volume 24 of Ye 
Olde Missouri Shamrock. 

Well, it's that time of year again. 
St. Pat's Board is worrying about 
the button design and what to do 
for a campus stunt. Fred is sweat
ing the membership percentage and 
Ye Ed, who has been sweating all 
year, looks forward to the queen 
photos. 

This queen photo bit consists 
mainly of Ye Ed and the photog 
spending an afternoon in the labs, 
taking cheesecake photos of the 
lovely beauties, standing on, draped 
over and hanging to the machines. 
In milder weather, the studio is usu
ally moved to Cosmo Park or the 
Hink. Ah! Spring. After burning 
up several rolls of film on the dolls, 
York tries to pick out the shots that 
will appeal to the male readers arid 
still not cause the Dean to give Ye 
Ed the old heave-ho. York has al
ready received the good word on the 
jokes, so hold your breath. 

All in all, it's nice work if you 
can get it and 01' Sam has a col
lection of queen photos of the last 
several years to prove it. 

By the way, if 01' Sam seems to 
change character in later issues, it 
w i 11 be perfectly natural. He's 
changed character many times since 
his origin. The hand that has held 
the pen of Slipstick Sam for over 
a year is graduating and a new hand 
will doubtless take its place. 

It's been a grind but it's a price
less education and yours truly 
wouldn't have missed it for the world . 
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Looking back, there was freshman 
orientation, in the library auditorium, 
when you frantically wrote the names 
of all your friends, who had stayed 
at home, in the roll book; tried to 
stay awake during the lectures and 
never did find the right lab, when 
the orientation class toured the labs 
for the first time. 

There was Dr. Bent and Chem 1, 
which was rough but there were lots 
of Aggies to keep the curve low. 
And remember the wild jubilation of 
making a 40 on a Chem 2 test when 
the average was 15 or being third 
high on your first Math 175 test 
with a score of 50 and later finding 
out that the teacher who wouldn't 
tell you his name was Dr. Betz. 
There was also Dr. Ewing, in Math 
201, who constantly stared at the 
southwest corner of the ceiling and 
spoke of eta sub j and xi sub k. 
And last but not least, there was 
Dr. Burcham, the best teacher in 
the math department. He told us so, 
the first class period. 

And no one will ever forget Mr. 
Miller, who earned his well-known 
nick-name by watching you work 
three hours on a discript plate and 
then smiling from ear to ear and 
telling you it was all wrong. The 
legend of "Smiley" is reputed to be 
as old as the school but anyone who 
can smoke cigars that smell like his 
will probably live forever. 

And then there is the freshman's 
first St. Pat's Week. Things may 
have tamed down a bit, lately, but 
it was an unforgettable week. During 
the course of that week the front 
porch of an Ag fraternity was paint-

SLIPSTICK SAM, BS '99 

ed green, innumerable sheep were 
painted red and an Aggie attack on 
the Engine building was repulsed 
with fire hoses. A later one wasn't. 
An Arts and Science student, who 
got caught too near the columns, 
had a shamrock shaved on top of 
his head and painted green, for 
which "Mad Dog" Shannon was 
kicked out of school. The same night, 
a group of aggies were chased to the 
top of Jesse Hall by some engineers, 
who themselves were hotly pursued 
by. a corps of campus cops and both 
groups escaped only by climbing 
down the girders of the, then uncom
pleted, Jesse Auditorium. 

Of course, there were all the com
mon things, too. The parade, beard 
contest, barbecue, serenade and the 
Ball. Also, the wild screams of a 
co-ed, who had stepped on the sham
rock, trying to fight off a bewhisk
ered McAdams, determined to collect 
his due reward. 

This was just the carefree fresh
man year before many activities and 
lab reports. And, of course, part
time work to help make ends meet. 
Feeding two hundred girls, three 
times a day, seven days a week at 
six bits an hour, was an education 
in itself. 

Extra-curricular activities are in
dispensable for easing the burden of 
looking for something to do instead 
of studying. It's been said that the 
only thing worse than studying all the 
time is not studying at all, and that's 
about right. Personally, I lean to
ward the latter extreme. 

( Continued on page 40) 
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IF college has sharpened 
your urge to know more ••• 

Your formula for advancement in 
present day technological industry is 
growth in knowledge and ability. 

Applying this principle at Garrett, 
engineers are achieving outstanding 
reputations for excellence in the 
following aircraft, missile and indus
trial fields: air conditioning and 
pressurization; heat transfer; cryo-

THE 
..... 

GARRETT .... 

Stick-force reversal, a problem of reverse elevator response occurring 
at sonic speeds, was solved by this sensitive AiResearch air data system 
incorporating transducer, computer and actuator. Engineers taking part 
in its development included mathematicians and specialists in analog 
computation, preliminary design, fractional hp motors and gears. 

genie and nuclear systems; pneu
matic valves; controls and air 
motors; system electr~nics; com
puters and flight instruments; gas 
turbine engines and turbine motors; 
prime engine development and 
industrial turbochargers. 

Upon employment, you may 
choose either a direct assignment or 
enter a 9 month orientation program 
which permits you to survey Garrett 

CORPORATION 

engineering activities to aid you in 
selecting your field of interest. With 
company financial assistance you can 
continue your education at neighbor
ing universities. 

Typical project work is done in 
small groups where opportunities 
for learning, added responsibility 
and advancement are enhanced. To 
receive full information write to 
Mr. G. D. Bradley 

9B5 1 S. SEPUl-VEDA Bl-VD., I-OS ANGEi-ES 45, CAl-lFORNIA 

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

A/RESEARCH INDUSTRIAi- • REX • AERO ENGINEERING • AIR CRUISERS • A/RESEARCH AVIATION SERVICE 
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Henri P oincare ... on disinterested fools 

"But scientists believe that there is a hierarchy of facts, 

and that we may make a judicious choice among them. 

They are right, for otherwise there would be no science, 

and science does exist. One has only to open one's eyes 

to see that the triumphs of industry, which have enriched 

so many practical men, would never have seen the light 

if only these practical men had existed, and if they had 

not been preceded by disinterested fools who died poor, 

who n ever thought of the useful, and who were not 

guided by their own caprice. 

What these fools did, as Mach has said, was to save their 

successors the trouble of thinking. If they had worked 

solely with a view to immediate application, they would 

have left nothing behind them, and in face of a new 

requirement, all would have had to be done again." 

- Science et methode, 1912. 

THE RAND CORPORATION, SANTA MONICA, CALIFORNIA 
A nonprofit organiza ti o n engaged in r esearch on probl e ms re la ted to national security a nd th e publi c interes t 
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SCHEDULE OF EVENTS 
ENGINEER'S WEEK, 1958 

Sunday, March 16 
10:30 a.m.-Assembly in front of Memorial Tower 
11 :00 a.m.-Burrall Class in Stephens College Auditorium 

Monday, March 17 
10:00 p.m.-Serenade (Meet at Engineering Building} 
11:30 p.m.-Midnight Show 

Tuesday, March 18 
8:00 p.m.-Reception for Oueen Candidates 

(Engineering Student's Wives} 

Wednesday, March 19 
5:30 p.m.-Barbecue at Rollins Springs 

Thursday, March 20 
9:00 p.m.-Assembly of Campus Stunt and Column Guard 

Friday, March 21 
All Day-Alumni Registration, Dean's Office 

8:30 a.m.-Campus Stunt, Engineering Building 
9:00 a.m.-Judging of Beard Growing Contest 
4:00 p.m.-St. Pat's Parade 
5:00 p.m.-Knighting Ceremony, Engineering Bldg. 

6:00-10:00 p.m.-Laboratory Exhibits and Open House 

Saturday, March 22 
All Day-Alumni Registration, Dean's Office 

10:00 a.m.-Engineering Convocation, Jesse Auditorium, 
Student Honors and Engineering Achievement 
Medals. , 

1 :00-4:00 p.m.-Laboratory Exhibits and Open House 
2:00-4:00 p.m.-Green Tea 

6:30 p.m.-Student-Faculty-Alumni Banquet 
9:00 p.m.-St. Pat's Ball, Rothwell Gymnasium 

10:00 p.m.-Coronation of Oueen of Love and Beauty 

PUCKER 

(Continued from page 17) 

PEPPER ROTHMAN 
( Continued from page 17) 

group. He was elected vice-presi
dent of AEPi for a term, and last 
year represented the local branch of 
A.S.M.E. at the convention in Chi
cago. 

His hobbies are those of a good 
mechanical engineer, gas model air
planes, and automobiles. His favor
ite fields are those of Technical sales, 
H eat transfer, and Thermodynamics, 
and when he finishes his ME next 
August, he plans to work in one or 
all of them. 

(Continued from page 17) 

quite well, being a good enough stu
dent to have received the assistance 
of two scholarship funds, The Forney 
Foundation Scholarship and The 
Curators Scholarship. 

Don is wisely making no plans be
yond the Navy career that awaits 
him immediately upon graduation. 
He is an N.R.O.T.C. contract stu
dent, and expects his commission in 
June. He plans to like the Navy, 
and may spend some while with the 
service ( the first twenty years are the 
hardest) . His professional interest 

Although now an ME, he plans to 
take the Industrial option and be an 
lE. Career plans for a sophomore 
are necessarily a bit on the hazy side, 
and right now he is concentrating 
mainly on what happens before he 
gets that career. Sooner or later, 
what with many tough courses, and 
Uncle Sam's school of experience 
making it later, he will work as an 
Industrial engineer. 
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lies away from the water, however, 
with soil and water conservation en
gineering. 
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'ON SOUNDING OFF' 

(Continued from page 12 ) 

ed, distributed, and made generally 
available. 

I was amused to see that a cor
respondent, writing to the Journal1 

of the ASEE, said, " I was aghast to 
note at Ames ( where the 1955 an
nual meeting was held ) the very 
considerable number of papers that 
were read-I mean read word for 
word from copy. This struck me as 
distinctly out of character for col
lege teachers ( of all people! )" Why 
should he have been surprised? Most 
of the speakers were engineers 
brought up in the fashion of read
ing "word for word" their contribu
tions to engineering literature. 

In France- and perhaps elsewhere 
abroad- a rapporteur, having read 
all the papers devoted to a given 
subject, quite informally gives their 
gist to the audience. Then an author 
of any contribution who feels that 
the presentation by the rapporteur 
has been inadequate or misleading, 
is given an assigned number of min
utes in which to present his angle 
on the point in dispute. This method 
of presentation undoubtedly height
ens the interest of the audience and 
leads to a spontaneous type of gen
eral discussion. 

Quite a shock was administered 
to the engineering profession when, 
speaking in Pittsburgh a few years 
ago, Raymond R . Tucker, then, and 
now recently re-elected, Mayor of 
St. Louis and formerly Professor of 
Mechanical Engineering at Wash
ington University, St. Louis, ex
pressed the opinion that an outstand
ing weakness of the profession is that 
engineers individually do not "sound 
off" enough. He called this a "glar
ing out in the engineer's equipment 
as citizen" and one which made it 
difficult for an engineer to commun
icate-a most important attribute 
for anyone living in this day and age. 

Mayor Tucker explained that en
gineers are not schooled to speak or 
write informally, or unless possessed 
of the more pertinent facts, or being 
otherwise adequately prepared. My 
own espousal of the Mayor's idea 
brought down on me some bitter 
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correspondence. "Did you ever hear 
an engineer "sound off?" wrote a 
respected colleague. Shortly after 
Mayor Tucker's speech, I asked the 
wife of a distinguished engineer 
whether she "sounded off" on oc
casion. "Yes, I do," she replied, "but 
Sam does not. H e says, 'H ow can I , 
if I do not have the facts? '" Sam's 
a ttitude is quite in accord with the 
best engineering traditions. 

Perhaps the influence of large
scale business, so frequently in close 
affiliation with engineering, may 
have something to do with the en
gineer's reluctance to "sound off." 
Businessmen, especially those whose 
operations are regulated by govern
ment, resent the discussion of their 
affairs in the absence of what they 
regard as adequate safeguards. Un
til a few years ago, ASME members 
were not allowed to discuss any en
gineering matter before a non-en
gineering audience until it had been 
formally presented at a society meet
ing. Those who have experienced 
difficulty in having papers accepted 
for presentation will realize how ef
fectually controversial ideas could be 
bottled up. 

Alfred North Whitehead, the Eng
lish philosopher-scientist, who might 
be considered a sound adviser as to 
the propriety of engineers' "sound
ing off," has said, "When you get 
a group of diverse professional peo
ple in a discussion, their experience 
is so varied that you are sure to get 
novel contributions to the idea. None 
of them may be final, some of them 
may not be valid, but all of them 
will make some contribution to the 
subject, and while perhaps they can
not be accepted, they will bear 
study."' 

While we have some splendid ex
amples of engineers serving in non
engineering and even striking public 
posts, normally such a person is 
looked upon by other engineers as 
having " left the profession" or as be
ing "some kind of socialist." Both of 
these descriptions were applied to a 
well known and competent teacher 
of engineering in a large western 

(Continued on page 36) 

Why Vought Projects 
Bring Out The Best 

In An Engineer 
At Vought, the engineer doesn't often 
forget past assignments. Like all big 
events, they leave vivid memories. 
And it's no wonder. 

For here the engineer contributes to 
history-making projects - among 
them the record-breaking Crusader 
fighter; the Regulus II missile, chosen 
to arm our newest nuclear subs; and 
the new fast-developing 1,500-plus
mph fighter, details of which are still 
classified . 

The Vought engineer watches such 
weapons take shape. He supervises 
critical tests, and he introduces the 
weapons to the men with whom they 
will serve. 

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

electronics design and manufacture 

inertial navigation 

investigation of advanced propulsion 
methods 

Mach 5 configurations 

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

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

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

*** Or write directly to: 

C. A. Besio 
Supervisor, Engineering Personm·1 

Dept. CM-5 
----- ---------------------
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A 
Vought 

Vignette 
ONE OF A SERIES 

.. -=---

The structures engineer who 
found a fast detour 

"Advise and assist on structural problems. 
Do what you can to keep the program moving ... " 
With this outline of his liaison duties, Stress Analyst 
Ed Clay accompanied Vought's Regulus II missile to 
its desert test site. 

On the desert, Ed found a dearth of structural 
problems. Regulus II reliability gave the flight test 
program tremendous momentum. In quick succession 
the missile notched 10 flights. When time came for a 
critical high-speed test, the program was three 
months ahead of schedule! 

Then, the very fact that things had moved so 
fast threatened to rob the program of the time it 
had gained. 

As Vought had planned, a wind tunnel flutter test 
had to precede the upcoming high-speed flight. 
But Vought's prearranged date at a government 
tunnel was over a month away. The facility was 
booked solidly up to the appointed day. And Vought's 
own Mach 5 tunnel was under construction. 

Then Ed revealed the scope of his liaison. It had 
ranged to the rocket test track at nearby Edwards Air 
Force Base. There, with the help of a cooperative 
track project engineer, Ed had spotted a rusting 
rocket sled, left behind from a radome test. Now, if 
the sled could be rigged to carry that spare Regu-
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lus fin, Ed figured, they might get flutter data before 
the tunnel test. 

That changed Ed's state of liaison. All Vought 
was suddenly at his service. Shopmen reworked the 
sled to mount the fin. Instrumentation technicians 
fitted the fin with gages and transducers. Vought's top 
flutter men double-checked, raised their eyebrows, 
then endorsed the whole thing. 

At the track, moments before the rockets exploded, 
Ed had a twinge of doubt. His sled was a mon
ster, indeed. Air loads would be terrific ... 

Then the sled shot off on the first of two success
ful trips that revealed all the data required. 

At Chance Vought, there's liaison in spirit as well as 
in name. It allies engineers of many specialties and view
points against mutual problems. It builds channels 
instead of walls between diverse technical areas. 
It's another reason why top engineers are choosing 
Vought - to keep abreast of all fields while advancing 
in one. 
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PICTUlt11: f'OUR 

FUTURE 
IN THIS 

GROWING COMPANY 
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AAF --ANNUAL 
SALES --I I 

Looking for a solid, satisfying career 
with a vigorous company in a grow
ing industry? American Air Filter 
Company, Louisville, Kentucky
world's largest manufacturer of air 
filters., dust control and heating and 
ventilating equipment-needs gradu
ate engineers to fill responsible jobs in 
sales, engineering and production in 
its 125 field offices and nine manu
facturing plants located in six cities. 

In July of 1958, AAF will inaugurate 
its next five-month technical training 
course for a select group of engineer
ing graduates. This full-time program 
combines classroom work, under the 
direction of competent instructors, with 
field trips to both company plants and 
large industrial users of AAF products. 

An American Air Filter representa
tive will be on your campus at an 
early date to interview interested sen
iors. For the exact date and time, 
contact your Placement Office, now. 
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American Air Filter 
Company, Inc. 
Louisville, Kentucky 

'SOUNDING OFF' 

(Co ntinued from page 34) 

university, largely, I believe, because 
he was active in reform politics. It 
must be admitted that engineers oc
cupied with non-engineering com
munity activities are so rare as to 
constitute veritable biological sport. 
In a profession numbering 500,000, 
however, one might expect quite a 
few exceptions to a generally recog
nized law. 

Now in contrast to the engineer's 
practice as to "sounding off," the 
balance of the community and its 
constituent groups-such as doctors, 
lawyers, the clergy, statesmen, poli
ticians and labor leaders-operate 
under no prohibition about "sound
ing off." In fact, "sounding off" has 
always been a vital part of our Amer
ican tradition, whether practiced on 
street corners, in the market place, 
in assembly halls, courts of justice, 
or in the seats of government. 

So, as might be expected, the en
gineer is apt to feel a bit uneasy 
functioning in the expansive world 
outside engineering where "sounding 
off" is so generally taken for granted. 
In steering clear of "sounding off," 
with all its responsibilities and possi
bilities, the engineer necessarily falls 
back on his pursuit of the laws of 
nature which make possible his 
strictly technical, and at times pro
foundly important, utilitarian contri
butions. But here there is no adven
ture, no romance, no participation 
in the non-mechanistic forward 
march of mankind. The inhibitions 
set up by a purely technical train
ing, the accompanying destruction 
of faith, and the distrust of emotion,' 
become integral parts of engineering 
training and afford on all but ir
reparable injury to the engineer's 
personality. 

Those who have sensed the short
comings of an engineering practice 
as a mode of life, or recognized the 
inadequacy of the engineer in his 
relations with the vast world lying 
beyond the technical engineering 
field, have felt that the inclusion of 
twenty per cent of humanities or cul
tural studies in engineering curricula 
might ultimately provide a lure to-

ward community activities and pub
lic service. A five-year engineering 
course, as at Harvard, and making 
engineering a post-graduate course, 
have seemed promising. But thus far 
none of these suggested panaceas has 
materially affected the situation. 

Three different tours of duty in 
Washington, D. C., since World War 
I, left me with the impression that 
the Harvard Law School graduates 
have in considerable numbers either 
volunteered or been drafted for the 
service of the public, frequently for 
assignments having little or no rela
tion to the practice of the law. Dur
ing the depression in the early thir
ties gossip had it that there were 
over two hundred Harvard Law 
School men-we had a nickname for 
the species-occupying positions at 
the Capital, both high and low. So an 
inquiry has been made, and from 
Irwin N. Griswold, the distinguished 
dean of the Harvard Law School, 
recently came this reply: 

"As far as I know, there are no 
special agencies set up at the Har
vard Law School designed to im
press on students the opportunities 
in public service. However, I think 
that that result is reached. It is 
reached in what I would hope was 
the sound way, that is, through the 
atmosphere of the school. Such an 
outlook is 'in the air' here. It is, to 
some extent, inherent in our profes
sion. The students know that many 

• graduates of the School are engaged 
in public service, at all levels. Many 
members of the faculty have devoted 
substantial parts of their careers to 
public service, and it is natural that 
this is reflected in their teaching and 
in their advice to students outside 
the classroom. (Italics mine)• 

"The net result is, I think, that 
our students get a good impression 
of the opportunities they will have 
for public service, and some feeling 
for the responsibilities of lawyers 
generally to engage in such service, 
from time to time and in varying 
ways. 

"Moreover, I think we tend to talk 
about the practice of law as a form 

(Continued on page 38) 
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THE POLYETHYLENE PLANT in Orange, Texas is one of 

two major new plants built by Spencer Chemical Company 
within the past four years. A third major new project is the 

urea plant now under construction in Henderson, Kentucky. 

This Plant Wasn't Here 3 Years Ago ■ ■ ■ 

Read why it pays you to start your engineering career with a fast-growing firm. And 

see how Spencer Chemical Company's growing record stays ahead of the industry's: 

In 10 years, Spencer Chemical Company 
has expanded ten-fold in total assets. 

Four years ago we opened a new 

ammonia plant in Vicksburg, Mis

sissippi. Our polyethylene plant 

opened two years ago and is now 

being doubled in capacity. This 

year we're building a new urea 

plant in Henderson, Kentucky. 

Career opportunity is greatest where 

company rate of growth is greatest. 

A company that is constantly ex

panding and constantly launching 

new projects has a constant demand 

for men with proven ability to fill 

new and more responsible posts. 

Even the same position grows in 

importance, responsibility, and re

wards as a company progresses. 

Find out the full story of why it will 

pay you to start your career in 

engineering or chemistry with a fast

growing company like Spencer. See 

the Spencer representative when he 

calls at your campus this year. 

1
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Spencer's growth in assets -as shown 

by chart above-is greater than that 

of the industry as a whole. 

SPENCER CHEMICAL COMPANY 
General Offices: Dwight Bldg., Kansas City 5, Mo. • Manufacturers of "Poly-Eth" Polyethylene • Nylon 
Ammonia (Commercial and Refrigeration Grade> • Aqua Ammonia • 83% Ammonium Nitrate Solution 
Synthetic Methanol • Formaldehyde • Hexamine • "Mr. N" Ammonium Nitrate Fertilizer • SPENSOL 
(Spencer Nitrogen Solutions) • FREZALL (Spencer Dry Ice) • Liquid CO2 • Cylinder Ammonia • Nitric Acid 

Watch for this name ~, at interview time 

America's Growing Name in Chemicals 
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'SOUNDING OFF' 

( Continued from page 36) 

of public service. Lawyers are officers 
of the courts, and good lawyers are 
constantly aiding the general wel
fare and the body politic through the 
advice and guidance they give to 
their clients. 

"It is, after all, the public profes
sion of the law, and I think that that 
point of view is widely held here. If 
that is inculcated in our students, 
at least to some extent, it should be 
a valuable part of their education. 
To the extent that it is done, though, 
it is done naturally and in the ordi
nary course, and, for the most part, 
without conscious effort to that end." 

In choosing members of a staff of 
engineering teachers, either by the 
head of the college or by the head 
of a department, every effort should 
be made to secure, not only those 
who are technically competent in the 
assigned subjects, but those who give 
promise of being able to provide 
leadership to their students in this 
matter of public service. After a few 
years one might expect the atmos
phere to be so radically changed that 
"sounding off" would actually be en
couraged, and increasing the reach 
of the Laws of Nature would seem 
quite relevant to a well-rounded en
gineering practice. 

The goal of any engineering or 
other professional school would seem 
to be "to prepare public servants," 
as explained in the law governing the 
University of Puerto Rico,2 which 
heads as follows: 

"By public servant shall be under
stood every person who, having 
availed himself of the opportunities 
that The People of Puerto Rico 
furnishes through its university, is 
graduated therefrom. In this sense, 
the public servant is not only the one 
who works in instrumentalities of 
the government, but every person 
equipped with a university educa
tion, in any position, profession, pub
lic or private activity, or kind of pro
ductive life that uses the intellectual 
equipment furnished by the univer
sity." 

Organizations such as the Amer
ican Bar Association and the Amer
ican Medical Association, voicing on 
a national scale policies and aspira
tions of large groups of professionals, 
invite the engineers to do likewise. 
But thus far, every effort toward 
unity, such as American Engineer
ing Council, EJC, and ECPD, has 
emphasized the desire of the constit
uent engineering disciplines-me
chanical, civil, electric, and others
to avoid anything approximating 
consolidation and to safeguard what 
each takes to be its distinguishing 
characteristics, including its mana
gerial set-up. May it not be that 
when engineers become more com
munity-minded and community-acti
vated, the way toward professional 
unity may be found? The larger im
pact of public service may outweigh 
relatively minor technical differences. 

This is not an engineering paper. 
Some of it may be "sounding off." 
The author hopes that the discussion 
may make dents here and there in 
current engineering thinking.6-End. 

About the Author . . . 

Morris Llewellyn Cooke, a consult
ing engineer in management, located 
at Philadelphia, Pennsylvania, writes 
against the backrgound of a long 
career in public service. He was di
rector of the Department of Public 
Works in Philadelphia, 1911-1915; 
chairman, Storage Section, War In
dustries Board, 1917; executive assist
ant to the chairman, U. S. Shipping 
Board, 1918; chairman, Mississippi 
Valley Commission, Public Works 
Administration, 1933; director, Wa
ter Resources Section, National Re
sources Board, 1934; and adminis
trator, Rural Electrification Admin
istration, 1935-37. 

Following the completion of these 
tasks, he filled many other responsi
ble government posts, and in 1950-
51 was chairman of the President's 
Water Resources Policy Commission. 
He has been an author and an editor, 
and is the recipient of many honors, 
including the "French Legion of 
Honor." 

1 See Reader's Digest, August 1953; and 
School Executive, August 1955. 

'Issue of September 1955. 

3 The Atlantic Monthly, April 1954, page 
68. 

'In E.J.C.'s 1956 Annual Report in the 
Proposal for a Survey of the Engineering 
Profession ( page 24) reference is made to 
"the traditionally unemotional engineer." 
Granting adequate intellectual powers, it is 
yet difficult to conceive of real professional 
stature in a teacher, physician, lawyer or 
clergyman in the absence of an adequate 
emotional equipment. Why should engineers 
blithely accept such a characterization? I 
do not. Some of my more important tech
nical problems would have proved insoluble 
had I entirely avoided an emotional ap
proach. M.L.C. 

• Nearly 3000 degrees were conferred by Harvard University 
in 1956, distributed as follows: 

' The author has discussed variations of this theme in previous 
publications as follows: 

College 996 
Grad. Sch. of Bus. Adm. 587 
Law School 503 
Grad. Sch. of Arts & Sc. 416 
Medical School 150 
Grad. Sch. of Education 114 

Sch. of Public Health 
Sch. of Design 
Sch. of Public Adm. 
Divinity School 
Dental School 
Total 

65 
55 
42 
31 
15 

2,974 

About 100 of these degrees, distributed among five categories, 
indicated some specialization in engineering. 

One is led to speculate as to the added power of Harvard 
University as a social force if the students in these various de
partments could have had the good fortune to be taught by those 
with a- liking for or experience in the public service and com
munity activities, as is the case in the Law School. 
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The Engineer and the People (Worcester Meeting ASME 1908) 
The Public Interest as the Bedrock of Professional Practice 

(ASME 1918) 
The Habit of Community Service (Mechanical Engvneering, Dec. 

1947) 
Professional Ethics and Social Change (Felix Adler Lecture) 
The Role of the Engineer in Community Affairs (Seattle Meet

ing ASEE, June 21, 1950) 
It's Time to Bridge the Technical Political Chasm (AMERICAN 

ENGINEER, April 1956) · 
The Engineer as Citizen (AMERICAN ENGINEER, October 1956) 
Civic Responsibility? A Letter to the Editor (Mechanical Engi

neering, May 1957) 
2 Act May 7, 1942, No. 135, page 762. 
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A thousand miles up the Amazon 
CONTROLS MUST FUNCTION ••• WITHOUT PAMPERING/ 

A thousand miles up the Amazon puts you about 200 miles south of 
the Equaror-and .a whale of a long way from service, as we know it. 
But, nevertheless, there stands the Manaus Refinaria de! Companhia 
de Petroleo da Amazonia, complete with the most modern refining 
equipment. 

Here, every bit of equipment must stand on its own merit .. . there 
is no time for pampering. Sources of supply and repair are coo far 
away to help much. 

So, when they hacked this refinery out of the jungle, they chose Fisher 
control valves and liquid level controls. 

In a recent report, Arturo Amorim, Vice President and Director of 
Operations, states, " ... All are delivering excellent performance"! 

Which again proves that you can't beat more than three quarters of a 

century of Fisher engineering know-how for day-after-day depend
ability. 

FISHER GOVERNOR COMPANY 
Marshalltown, Iowa/Woodstock, Ontario 

Manous Refinery 

COMPANHIA de PETROLEO do AMAZONIA 

Designed by 

SOUTHWESTERN ENGINEERING COMPANY 
Los Angeles, California 

Inaugurated September 6, 1956 

fluid Catalytic Cracking Unit 
Designed by 

UNIVERSAL OIL PRODUCTS COMPANY 
Des Plaines, Illinois 

CONTROL VALVES-LIQUID LEVEL CONTROLS 
Supplied by 

FISHER GOVERNOR COMPANY 

Marshalltown, Iowa/ Woodstock, Ontario 

SINCE 1880 

WORLD LEADER IN RESEARCH FOR BETTER PRESSURE ANO LIQUID LEVEL CONTROLS 
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NEWSTUFF 
( Continued from page 24) 

was conducted by engineers and sci

entists of Westinghouse Electric Cor

poration, Duquesne Light Company 

and the U. S. Atomic Energy Com

mission. 

Westinghouse, under contract with 

the AEC, designed and constructed 

the nuclear portion of the plant, and 

designed and built for Duquesne 

Light the turbine-generator. Du
quesne Light provided the turbine 
generating portion and the site and 
is operating the entire plant for the 
AEC. Included in the nuclear por
tion are the reactor, canned motor 
pumps and valves, and other associ
ated components. 

At full power the reactor plant 
can produce a minimum of 60,000 
kilowatts of electricity for the Du
quesne Light system. 

SHAMROCK SEZ 
( Continued from page 30) 

There were, of course, all the usual 
engineering societies, the Club, St. 
Pat's Board and pounding the pave
ment, hustling ads for the Shamrock. 
There was the drill team, S G A 
Council, lab reports, week-end trips 
to A. F. bases, pep rallies and foot
ball games, lab reports, M R cau
cuses, free movies at the Union and 
triple features at the Varsity. And 
those Saturday excursions with Ervi 
and Crenshaw to the Devil's Icebox, 
the Rocheport cave, the Easley rock
wool factory, the Pinnacles, Hunters 
and Tumblers caves and the Devil's 
Backbone. And lab reports. 

Speaking of lab reports, did you 
see the advertisement on the bulletin 
board? The Dean did. Some enter
prising student was selling infinite 
man-hours of labor at negligible cost 
in the form of a file of lab reports. 
There were others who were adver-

START TODAY TO 
PLAN TOMORROW 
By 'knowing about some of the projects underway at the 
Babcock & Wilcox Company, an engineer may see his 
personal avenues of growth and advancement. For today 
B&W stands poised at a new era of expansion and 
development. 

tising to buy same. It's rumored that 
one E E professor's reaction to the 
above was to threaten to give every
one in his labs M's and burn all the 
reports. That's not very original, 
though. Easy Ed did it for years. 

By the way, the grapevine has it 
that Ed, who left last summer, will 
be back next fall. Besides being a 
famous educator, he has won renown 
as a bowler and billiards player, and 
was one of the few professors who 
cut more classes than his students. 

Well, so much for the local dirt 
and reflections on a happy child
hood. This is the close of your Feb
ruary Newsreel by the eyes, ears, 
nose and throat of the world. 

Au Reva Dechy 
Slipsick Sam, B.S. '99 

Editor's Note: 
We would like to extend our grate

ful thanks to Jim Cover, the author 
of the above column. Jim has gradu
ated and will soon be filling his mil
itary obligation. He has been a great 
help to us as you can see by his 
" looking back over the years." 

Here's an indication of what's going on at B&W, with 
the consequent opportunities that are opening up for 
engineers. The Boiler Division is building the world's 
largest steam generator. The Tubular Products Division 
recently introduced extruded seamless titanium tubing, 
one result of its metallurgical research. The Refractories 
Division developed the first refractory concrete that will 
withstand temperatures up to 3200 F. The Atomic Energy 
Division is under contract by the AEC to design and 
build the propulsion unit of the world's first nuclear
powered cargo vessel. 

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

These are but a few of the projects - not in the plan
ning stage, but in the actual design and manufacturing 
phases - upon which B&W engineers are now engaged. 
The continuing, integrated growth of the company offers 
engineers an assured future of leadership. 

How is the company doing right now? Let's look at one 
line from the Annual Stockholders' Report. 

1954 

CONSOLIDATED STATEMENT OF INCOME 
(Statistics Section) 

(in thousands of dollars) 

1955 1956-UNFILLED ORDERS 

$129,464 $213,456 $427,288 
(backlog) 
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Ask your placement officer for a copy of "Opportunities 
with Babcock & Wilcox" when you arrange your inter
view with B&W representatives on your campus. Or 
write, The Babcock & Wilcox Company, Student Train
ing Department, 161 East 42nd Street, New York 17, N. Y. 

N-220' 

BABC'OeK 
•Wl&C'OX 
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Maybe Work Never Hurt Anyone 

Rut on the Other Hand, Rest is Responsible 

for Very Few Fatalities. 
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NEWSTUFF 
(Continued from page 29 ) 

temperature variation is less than 
10 degrees F. after stabilization at 
control temperature. 

Loads of coiled 24 S aluminum 
alloy sheet material as large as 6 ft. 
wide and 12 ft. long are regularly 
processed in the furnace. Remote 
recording thermocouples are used 
during performance testing. Within 
15 minutes, most of the load is at 
temperature, and 20 minutes the 
inner-most part of the coils reaches 
the heat-treat temperature. Similar 
rapid heating is obtained on extru
sion and formed parts loads. 

RADAR 
( Continued from page 9) 

The day may come when blind 
persons will carry a pocket radar that 
will enable them to spot obstacles in 
their paths. The Army Signal Corps 
has developed a radar-like seeing 
eye for the blind. Different signals 
picked up by the earphones indicate 
different distances over a range of 
two to twenty feet. An object eleven 
feet away produces a dash, while one 
only eight feet distant produces two 
dots. The user can also tell the direc
tion of the obstacle by the way he 
holds the case. By swinging the case 
from side to side, he can scan his 
path. 

Other uses of radar are detecting 
hidden ore, finding how high and 
fast birds fly, checking the distances 
of the nearer celestial bodies, and 
finding the position and velocity of 
satellites and comets. There seems 
to be no limit to the possibilities of 
radar in the peacetime world. 

G. Wayne Kilpatrick, EE '59 

That reminds me of the story of 
the little boy who had just gotten a 
pen friend from Holland. H e was 
so happy about it, that when he came 
home that night he said cheerfully, 
"Guess what, Mom? I got a girl in 
Dutch." 

BARN HART'S 
Laundry & 

Dry Cleaning Co. 
GI 3-3197 

11 O½ N. 8th - Columbia 

TIGER Laundry 
& Dry Cleaning Co. 

GI 3-4155 

1101 Broadway-Columbia 

THE BROWN DERBY 

Liquors 
Champagne 

Wines 

Imported and 
Domestic Beers 

FIFTY-FOUR VARIETIES 

OF SCOTCH 

Glass Service 

BEVERAGES OF QUALITY 

116 South 9th Phone GI 3-5409 

It's Free! 
the Care for Clothes 

that Money 

can't Buy! 

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

DORN-CLONEY 

The Student's Bank for over 100 years 

BOONE COUNTY NATIONAL BANK 
Conveniently !ocated just around the corner from the Stein Club 
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Tear out this page for YOUR STEEL NOTEBOOK ... 

Steel nest that hatched a smoother transmission 

YOU'RE looking at a ring 
gear "nesting" three small

er gears. It's part of one of the 
smoothest shifting transmis
sions ever put in a car. But it was 
almost too expensive to build. 

Getting this extra smoothness 
called for squeezing more gears 
into the same size transmission 
case. Nesting was necessary to 
save space. And the big ring 
gear had to be extra tough. The 
problem was to make it eco
nomically. 

The manufacturer turned to 
Timken Company metallurgists 
-acknowledged experts in fine 
alloy steels. They showed how 
to save the cost of boring out 
each gear-by starting with 
Timken® seamless steel tubing. 
The hole's already there. And 
the Timken steel has all 
the toughness a transmission 
needs. It's another example 
of how Timken Company 
metallurgists solve tough steel 
problems. 

WANT TO LEARN MORE ABOUT 
STEEL OR JOB OPPORTUNITIES? 
For information about fine 
steel, send for "The Story 
of Timken Alloy Steel Qual
ity". And for help in plan
ning your future, write for 
"Better-ness and Your Career 
at the Timken Company". 
Just drop a 
card to The 
Timken Roll
er Bearing 
Company, 
Canton 6, 0. 

0 TIMKEN ::o;STEEL 
TRADE-MARK REG. U.S. PAT. OFF. 

SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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BUI.I.ARNEY 
"If it's heads, we hit the sack. If 

it's tails, we stay up. If it stands on 
edge, we study." 

Phys. Ed.: "Do you know the dif
ference between a politician and a 
lady?" 

E.E.: "No." 
Phys. Ed.: "When a politician 

says "yes" he means "maybe"; when 
he says "maybe" he means "no," and 
when he says "no" he is not a poli
tician. When a lady says "no," she 
means "maybe"; when she says 
"maybe" she means "yes" and when 
she says "yes" she's not a lady." 

"Of course you're the first girl I've 
ever kissed," said the C. E. as he 
shifted gears with his foot. 

• 
The old engineer pulled his favor-

ite engine up to the water tank and 
briefed the new fireman. The fire
man got up on the tender and 
brought the spout down all right but 
somehow his foot caught in the chain 
and he stepped right into the tank. 

As he floundered in the water, the 
engineer watched him with a jaun
diced eye. 

"Just fill the tank with water, 
Sonny," he drawled. "No need to 
stamp the stuff down." 

• 
The young wife was not anxious 

to have a family right away. She 
visited her old family doctor to seek 
his advice. 

"Well there's one way that never 
fails," he said. "Simple too. You 
just lean over and touch your toes 
ten times without bending your 
knees." 

"Is that so?" said the girl. "Before 
or after?" 

"Instead of," said the old doctor. 

• 
44 

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

Stenographer: My attorney. 

• 
The Lord gave us two ends to use. 

One to think with; one to sit with. 
Success depends on which we use. 
Heads we win; tails we lose. 

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

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

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

The dress caught on fire 
And burned her entire 

Front page, sporting-section and all! 

• A sultan at odds with his harem, 
Thought of a way he could scarem. 
He caught him a mouse, 
Set is loose in the house, 
Thus starting the first harem-scarem. 

• 

LEROY KROENKE, M.E. '58 

Her feet went into the air. 
Her face turned crimson red, 
She felt both cold and wet, 
And she wished that she were dead. 
Now the moral of my story is, 
Never sit down abrupt, 
Always look behind you . 
The seat may still be up. 

• The origin of the expression, "hur-
rah for our side!" goes back to the 
crowds lining the streets when lady 
Godiva made her famous sidesaddle 
_ride through the streets of Coventry . 

• "My girl got a new car." 
"Chevrolet?" 
"Naw." 

• To they in love 
Let I forbid 
Lest they be do'ed 
Like I been did. 
My love has flew 
Her did me dirt 
I did not knew 
Her were. a flirt . 

• 
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PHOTOGRAPHY AT WORK-No. 25 in a Kodak Series 

Nuclear reactor vessel for 
Shippingport, Pa. power plant 
designed by Westinghouse 
Electric Co. under contract with 
the A.E.C. for operation by 
Duquesne Light Company. 

Where atoins turn into horsepower~ 

Photograph showing patterns of 
stress concentration. It was taken 
of a plastic model of a reactor 
vessel loaded to simulate the strains 
a real reactor vessel would undergo. 

Radiographs of the reactor vessel 
welds were made with a 15,000,000-
volt betatron. Every bit of the 
special steel, every weld had to be 
proved sound and flawless. 

Combustion Engineering designed and built this "couldn't
be-done" reactor vessel for America's first full-scale 
nuclear power station. And photography shared the job of 
testing metals, revealing stresses and proving soundness. 

COUNTLESS unusual-even unique
problems faced Combustion 

Engineering in creating this nuclear 
reactor vessel. Nine feet in diameter 
with walls 8½ in. thick, it is 235 tons 
of steel that had to be flawless, 
seamed with welds that had to be 
perfect. And the inner, ultrasmooth 
surface was machined to dimension 
with tolerances that vie with those 
in modern aircraft engines. 

As in all its construction, Combus
tion Engineering made use of 
photography all along the way. Pho-

tography saved time in the drafting 
rooms. It revealed where stresses 
and strains would be concentrated. 
It checked the molecular structure 
of the steel, showed its chemical 
make-up. And with gamma rays it 
probed for flaws in the metal, imper
fections in the welds. 

Any business, large or small, can 
use photography in many ways to 
save time and money. It can go to 
work in every department-design, 
research, production, personnel, 
sales, and accounting . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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, engineer-
ing, electronics, design and production. 

If you are looking for such an interesting opportunity, write 
for information about careers with Kodak. Address: Business 
and Technical Personnel Dept., Eastman Kodak Company, 
Rocpester 4, N. Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

EASTMAN KODAK COMPANY, Rochester 4, N. Y. 



Although m,::iny surveys show that salary 
is not the prime factor contributing to job 
satisfaction, it is of great importance to 
students weighing career opportunities. 
Here, Mr. Gouldthorpe answers some 
questions frequently asked by college 
engineering students. 

Q . Mr. Gouldthorpe, how do you deter
mine the starting salaries you offer 
graduating engineers? 

A. Well, we try to evaluate the 
man 's potentia l worth to G eneral 
Elect ric . This depends on his quali 
fic a tions and our need for those 
qualifications. 

Q . How do you evaluate this potential? 

A. We do it on the basis of demon
stra t ed scholarship and extra-curric
ular p erformance , work experience, 
a nd personal qualities as appraised 
by interviewers, faculty, and other 
re fer ences. 

O f course, we 're not the only com
pany looking for highly qual ified 
m en. W e' re a lert to competition a nd 
pay competitive sala ri es to get the 
promising engineers we need. 

Q. When could I ex pect my fir st raise 
at G eneral Electric? 

A . Our prima ry training programs 
fo r enginee rs , the Engineering Pro
gram , M anufacturing Program, and 
T echnical M a rketing P rogram, gen
erally grant raises after you've been 
w ith the C ompa ny about a year. 

Q . Is it an automatic raise? 

A. I t's autom atic only in the sense 
that your salary is rev iewed at that 
time. Its a m ount , however, is not 
the same for everyone . This depends 
first and foremost on how well you 
have performed your assignments , 
but pay changes do refl ec t trends in 
over -all sa la ry structure b rough t on 
b y cha nges in the cost of living or 
other fact o rs . 

One of a series 

Interview with General Electric's 

Hubert W. Gouldthorpe 

Manager- Engineering Personnel 

Your Salary 

Q. How much is your benefit program 
worth , as an addition to salary? 

A. A great deal. Company benefits 
can be a surprisingly large part of 
employ ee compensation. W e figure 
our tota l benefit program can be 
worth as much as 1 6 of your 
salary, depending on the extent to 
which you participate in the many 
programs available at G .E. 

Q . Participation in the programs , then, 
is voluntary? 

A . O h , y es. The medical and life 
insurance pl a n, p ension plan, and 
savings a nd stock bonus plan are a ll 
operated on a mutual contribution 
basis, and you ' re not obligated to 
join any of them. But they are such 
good values tha t m ost of our people 
do p a rticipa t e. T h ey' re an excellent 
way t o save and provide personal 
and family protection. 

Q . After you've been with a company 
like G .E. for a few years , who decides 
when a raise is given and how much it 
will be? How high up does this decision 
have to go? 

A. W e review professional sala ries 
a t least once a year. Under our 
philosophy of d elega ting such re
sponsibilities, the d ec ision regarding 
your raise will be m ade by one m a n 
- the m a n you report to; subj ect t o 
the approval of only one o ther m a n 
- his m anager. 

Q . At prese nt, what salaries do engi
neers with ten y ears ' experience make? 

A . According to a 1956 Survey of 
the Engineers J oint Council*, engi 
neers wit h 10 years in the elect rical 
m achinery m a nufacturing industry 
were ea rning a m ed ia n salary of 
$8 100, with sa la ries ranging up to 
and beyond $ I 5,000 . At Genera l 
El ec tric m ore tha n two thirds of our 
10-year , technical coll ege gra<luates 
a re earning a bove this industry 

median. This is because we provide 
opportunity for the competen t m a n 
to d evelop rapidly t oward the bigger 
job that fits his interests and makes 
full use of his capabilities. As a 
natural consequence, m ore m en h ave 
reached the higher sa laried p o sitions 
faster , and they are there because of 
the high value of their contributio n. 

I hope this a nswers the question 
you asked, but I want t o emphasize 
again that the sa lary you w ill be 
earning depends on the valu e of 
your contribution. T he effect of such 
considerations as years o f serv ice , 
industry m edian salaries , etc., will be 
insignifica nt by comparison. It is 
most important for you t o pick a job 
that will let you make the m ost o f 
your capabilities. 

Q . Do you have one salary plan for 
professional people in engineering and 
a different one for those in managerial 
work? 

A. N o, we d on ' t m ake suc h a 
distinction between these two im
portant kinds of work . \Ve have an 
integrated salary structure w hich 
covers both kinds of j obs, all the way 
up t o the Pres ident's . It assures pay 
in accorda nce with actua l indiv idual 
contribution, wh ich ever aven u e a 
m a n m ay choose t o follO\v. 

* We have a limited number of copies of 
the Engineers Joint Coun ci l report en
titled " Professional Income of Engi
neers- 1956." If you would like a 
copy, write to Engineering Perso nnel, 
Bldg. 36, 5th Floor, G eneral Electric 
Company, Schenectady 5, N. Y. 

LOOK FOR other intervi ews dis
cussing : • Advanceme nt in Large 
Companies • Qualiti es We Look For 
in Young Engineers • Personal De
velopment. 

GENERAL. ELECTRIC 
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Here's the alma mater 

of 200,000 successful grads 
More than 1900 chemicals have 
been found in coal, and over 200,000 
different products are made from 
them-products like plastics, syn
thetic rubber, synthetic fibers, and 
resins. There's still more to come. 
Only a fraction of the 1900 chemicals 
in coal are currently used commer
cially. 

Today, United States Steel and 
other producers of coal chemicals 
continue to study coal, its structure, 
and its future potential as a source 
of basic chemicals. 

Why, you may ask, are we so in
terested in chemicals when our prin
cipal business is steel? The reason is 
that it's just good business. In pro
ducing coke for our steel-making 

operations, we also produce chemi
cals. Thus we are always interested 
in anything, and anybody, that will 
help to advance the technology of 
these related products, improve their 
quality, and in general reduce the 
over-all cost of manufacture and pro
vide better products and better serv
ice for our customers. 

It's a big job and we need a lot of 
good people to do it- physicists, 
chemists, geologists, all kinds of en-

gineers-people with your training. 
If you want to explore the earth's 
surface for ore, delve into the com
mercial use of coal chemicals, help 
rocket designers solve new problems 
with new steels, there might well be 
a place for you at United States 
Steel. Write for our booklet, "Paths 
of Opportunity"-United States 
Steel, Personnel Division, Room 
2801, 525 William Penn Place, Pitts
burgh 30, Pa. 

~ United States Steel 



JOB FACTS FROM DU PONT 

LIBERAL EMPLOYEE BENEFIT PROGRAM AT DU PONT 
INCLUDES INSURANCE, SAVINGS AND STOCK PLANS 

WHAT'S YOUR LINE? 
DU PONT NEEDS ALL 
KINDS OF ENGINEERS 
Du Pont has always needed chem
ists and chemical engineers, and 
still does. But today, there's critical 
need for engineers in almost every 
other field-civil, mechanical, elec
trical, instrumental and industrial 
engineering, to name a few. 

Expansion is the major reason. 
In 195 7, for example, sales at 
DuPont were nearly two billion 

-dollars. Four new plants were being 
builL New research programs were 
being launched, New products were 
moving into the production and 
marketing stages. Engineers and 
scientists of all kinds work in 75 
Du Pont plants and 98 laboratories 
in 26 states. All of this tends to 
broaden opportunities for the young 
scientist and engineer at DuPont. 

If you're interested in finding 
full scope for your ability, and this 
includes a great many special fields, 
Du Pont offers you plenty of oppor
tunity to move ahead. 

SEND FOR INFORMATION BOOKLET 
ON JOB OPPORTUNITIES AT DU PONT 
Booklets on jobs at Du Pont are yours 
for the asking. Subjects covered in
clude: mechanical, civil, metallurgical, 
chemical, electrical, instrumentation 
and industrial engineers; atomic en
ergy, technical sales, business adminis
tration, research and development. 
Name the subject that interests you in 
a letter to Du Pont, 2494-F Nemours 
Building, Wilmington 98, Del. 

MARCH, 1958 

r- --------------7 
PERSONALIZED 

TRAINING 

by 
F. L. Johns 

Du Pont 
Representative 

When you join Du Pont as a 
scientist or engineer, you're 
given an actual project assign
ment almost at once and begin 
to learn your job by doing it. 
That's the essence of our train
ing philosophy at Du Pont. 

Our objective is to give you 
responsibility at the outset and 
qualify you quickly for more, 
because the more we grow, the 
more we need trained leaders. 

Although there is no one 
training program at Du Pont 
( each of our many depart
ments runs its own), all have 
several basic features in com
mon. All are personalized
tailored to the new man's back
ground and interests. All in
volve close supervision on an 
informal, day-to-day basis. 
And all permit periodic evalu
ation of the new man. 

This flexible system helps 
the new man to move ahead 
according to his abilities. He 
gets to know Du Pont and his 
job quickly. He gets a head
start on future responsibility. 

You probably have questions 
about this program and how 
you'd fit into it. I'll be glad to 
try to answer them when I visit 
your campus. Why not sign 
up for a Du Pont interview at 
your placement office now? 

L----------------~ 

Means More Security, 
Greater Real Income 
To Young Graduates 
Du Pont believes that the employee 
builds his own job security by the 
way he does his work, by his contri
butions to the progress of the Com
pany and by his readiness to accept 
responsibility. 

But Du Pont meets the employee 
more than halfway with a program 
of benefits designed to help him as 
he advances. 

Your employee benefits go to work 
the day you join the Company. They 
grow and build equity for you as the 
years go by. Vacations, life insurance, 
group hospital and surgical coverage, 
accident and health insurance, pen
sion and bonus plans are all part of 
the program. 

Let's look at a special example, the 
Thrift Plan. You become eligible for 
it after one year with the Company. 
For each dollar you invest in U. S. 
Savings Bonds, the Company contrib
utes twenty-five cents toward the pur
chase of Du Pont common stock in 
your name. Roughly 65 per cent of 
the Company's 90,000 employees are 
now participating in the plan. 

When you're deciding on a career, 
security is only one consideration. 
But it's an important one to you and 
your family. At Du Pont, security is 
a bright part of the future awaiting 
the college graduate. 

* * * 
More than 700 of the some llOO 
degree-granting colleges and universi
ties in the U. S. are represented at 
Du Pont. Of these 700, more than half 
are the smaller liberal arts colleges. 
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To engineering 

undergraduates in a whirl 

about the future ••• 

AT DOUGLAS, YOUR 

ASSIGNMENTS HAVE 

THE SCOPE THAT LETS 

YOU PROGRESS AT 

YOUR OWN PACE! 

Going around in circles? Chances are you're 
wondering what your future holds. At Douglas, long

range projects of tremendous scope assure 
a constant variety of assignments ... and the opportunity 

to expand your responsibilities. Douglas is headed 
by engineers who believe that promotion must come 

from within. They'll stimulate you to ,build a 
rewarding future in your field. 

For important career opportunities, write: 
C. C. LaVENE 
DOUGLAS AIRCRAFT COMPANY, BOX 6102-L 
SANTA MONICA, CALIFORNIA 

I 

FIRST IN AVIATION 

THE MISSOURI SHAMROCK 
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Henri Bergson ... on m.aking gods 

Humanity is groaning, half-crushed under the 

weight of the progress it has made. Men do not 

sufficiently realize that their future depends on 

themselves. They must first decide whether they 

wish to continue to live. They must then ask 

whether they want merely to live, or to make the 

further effort necessary to fulfill, even on om 

unmanageable planet, the essential function of 

the universe, which is a machine for making gods. 

Les deux sources de la morale et de la religion, 193~ 

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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Modem chemistry is creating exciting new 
horizons that challenge the inventive 
minds of both scientist and student. Prod
uct synthesis, by bold adaptation of natural 
resources to our way of life, has pushed 
the frontiers of chemistry far beyond its 
early promises. 

As the chemical industry forges ahead, 
inventing new processes and producing 
new materials which assure the progress 
and comfort of our society, research and 
development soar to new heights. Imagina
tive exploration advances under chemists 
and chemical engineers. New and greater 
production facilities are created. Many 
more engineers of all kinds tackle the com
plex tasks of building new plants or de-

. . · .. ·-
~=41R&fiW¼i~~\~·:. 

signing new processes to expand and per
fect the many operations of this ever
growing industry. 

Yes, today's chemistry is a fascinating 
world. Filled with exciting accomplish
ments and possibilities, it attracts young 
men and women of vision who will give 
the industry the · inspiring leadership of 
tomorrow. 

Write our Director of College Relations 
for a copy of our new booklet "Opportuni
ties For College Trained People With The 
Dow Chemical Company". And consult 
with your Placement Director as to when 
a Dow Representative will visit your 
campus. 

1-

The Dow Chemical Company, Midland, Michigan 

MARCH, 1958 
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NEW Dickey PVC Coupling 
outperforms other joints 

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

This new coupling, the first to be whole
heartedly endorsed by Dickey, is completely 
resistant to root penetration and to the action 
of oil, gasoline, acids and other chemicals 
commonly found in sewers. The polyvinyl 
chloride from which it is made remains flexible 
for years ... holds tight even when the pipe 
moves slightly during normal backfilling, tamp
ing and settling. 
*Available on 4", 6" and 8" pipe. 
Larger diameters to come. 

Send today for free 
fact-filled Bulletin 718 

Providing improved sanitation 
for better living 

ICKEV 
sanitary salt-glazed clay pipe 

W. S. DICKEY CLAY MFO. CO. 

Birmingham, Ala., Chattanooga, Tenn., Konsos Cily, Mo., 

Meridian, Miss., San Antonio, Tex., Texarkana, Tex.-Ark. 

MAIL THIS COUPON TO 

NEAREST DICKEY OFFICE 

W. S. DICKEY CLAY 
MFG. CO. 
Please send me, without cost or 
obligation, a .copy of your illus
trated Bulletin 718 - "The New 
Dickey PVC Coupling." 
Nam.,_ ______ _ 

Company ______ _ 

Addres._ ______ _ 

City ___ ~,one_Stote_ 
71 .. 

,ti It'$ made of clay It's good . . . if it"s made by Oickey It's better •--------------------' 
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Whether Her Attire Is FORMAL, 
SEMI-FORMAL. or INFORMAL 

Compliment Her With A CORSAGE 

Flowers Wired Anywhere 

25 ON THE STROLLWAY 
PH. GI 2-3151 

THE BROWN DERBY 

Liquors 
Champagne 

Wines 

Imported and 
Domestic Beers 

FIFTY-FOUR VARIETIES 

OF SCOTCH 

Glass Service 

BEVERAGES OF QUALITY 

116 South 9th Phone GI 3-5409 

Purchase Your 
Feature Lock 

Engagement Rings 
At 

CAMPUS JEWELRY 
Use Your Credit 

Free Gift Wrapping and 
Wrapping for Mail 

on All Gifts 
706 Conley across from Jesse Hall 

Columbia, Missouri 
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Yea, 
Patrick 
chosen 
LOVE 

and Verily, St. 
has once again 

his "QUEEN OF 
AND BEAUTY". 

Miss Barbara Mallory, a 
seventeen-year-old beauty, 
has proved to be one of the 
most striking queens that St. 
Pat has ever had the pleas
ure of selecting in 55 years. 
(See page 18. ) 
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MECHANICAL, ELECTRICAL, CHEMICAL ENGINEERS-AND CHEMISTS: 

BE ONE OF JUST 

SELECT TRAINEES AT HAGAN CHEMICALS I 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: 

8 

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 C'• t II I City•----------~· .-,a e ____ _ 
L ___________________________ J 
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Look 
around you 

~ 
• • • 

makes big things happen . 
in 

.exciting products 

Paints, chemicals, glass, plastics, fiber glass ... all these products 
have exciting family trees. And at Pittsburgh Plate Glass Com
pany, tomorrow's offspring promise to be even more intriguing. 

Look around you ... at paint, for example. It's much more 
than mere color. Paint protects. It must be thoroughly researched 
and carefully compounded to withstand infinite variations of 
atmosphere, heat, stress and other conditions. Or look at chem
icals . . . their role§ in the creation and development of textiles, 
metals, pap~r, agriculture, missiles, medicine. You name it; 
chemicals are there, making important contributions. Glass? 
These days, it can be made to remain rigid at blast furnace 
temperatures, withstand supersonic speeds, have the tensile 
strength of bronze. And it's much the same story for plastics 
and fiber glass . . Everywhere you look-in architecture, industry, 
the home, everywhere-PPG products find new; exciting applica
tions with fascinating and challenging potentialities. 

Are you seeking a career that requires creative thinking, 
utilizes all your skills and know-how, offers a chance to learn the 
latest techniques? Then look into your enticing career possibili
ties with the Pittsburgh Plate Glass Company. Contact your 
Placement Officer now, or write to the Manager of College 
Relations, Pittsburgh Plate Glass Company, One Gateway Center, 
Pittsburgh 22, Pennsylvania. · 
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Why is it that Saint Patrick was chosen as the patron saint of the engi
neers instead of some one else, say Archimedes or Sir Isaac Newton? Strange 
as it may seem, the reasons for this vary everywhere from the weather to too 
much homework. Some engineers have never doubted that St. Pat was 
destined to become the legendary figure that he is today. The answer to the 
question of "Why St. Pat" can probably be answered by saying that St. Pat 
himself was a "victim of circumstances." 

In March of 1903 the boys . in engineering school were exposed to an 
over abundance of homework just as the weather turned for the better. 
With an epedemic of Spring Fever sweeping the campus, the engineers 
started looking for a holiday. According to the calendar there was no holi
day in sight, not for them at least. Their next best solution was to declare 
a holiday of their own, if only they could find an excuse. Things began to 
look up for the boys. Right here is where St. Pat became the "victim of 
circumstances"; his birthday was the next day. Hence, St. Patrick was 
dclared the patron sa int of all engineers. This meant a holiday, the object 
of all the comtemplating. Thus, St. Pat stepped into his present position. 

It wasn't until a few years later that St. Pat actually appeared on 
the scene to pay tribute to all his astonished followers. Maybe the original 
idea was a vision of the future coming of our saint. Not only that, a stone 
was discovered in the excavation for an addition to the old engineering 
building. This also provided conclusive evidence of the situation. The 
hieroglyphics on the stone were quickly interpreted. "Erin Go Braugh," 
which many thought to mean "Ireland Forever" really stood for "St. Patrick 
Was An Engineer". Since he drove the snakes out of Ireland, St. Pat was 
given credit for the first original worm drive, thus becoming the first en
gineer. Much to our regret the hieroglyphics said nothing about the inven• 
tion of the wheel. 

This year as in the past, St. Pat came back to pay homage to his faith
ful servants. Mterwards he mysteriously vanished into a cloud of steam. 
Next year he will return for his 56th time. 

Looking back on the situation now, we are glad that spring fever 
doesn't come in the fall. If it had come in the fall of 1903, we might have 
discovered the wrong patron saint. 

DAY 

FRONTISPIECE 

When this giant two-ton door is swung shut it seals off the auxiliary 
chamber of the atomic-electric generating plant from the rest of the 
facility. Inside the chamber is a large portion of some 100,000 feet of 
piping that is necessary to transfer energy from a nuclear chain reaction 
to the turbine-generator that will produce electricity. One of the two doors 
of this air lock will be closed at all times. The entire airlock-door, hinges, 
and the cylinder- weighs approximately 14 tons. 
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Engineering 
Missouri 

The Story of the 
College of 

"Let the columns stand - let 

them stand a thousand years, a 

memorial to the men who in their 
magnificent presence, le a r n ed 

what Zif e and duty are, to live the 
one and do the other. They will 
be a rallying point of future devo

tion and service to the University. 
And the sad columns will in fu

ture years prove of deep signifi
cance and impressive force upon 
the columns of new students 

growing ever longer as time pro-

ceeds. " 

The columns, the most photo
graphed objects in the Middle West, 
have indeed become a sacred symbol 
of college life and traditions to the 
students of Missouri University. The 
history of the columns and the Col
lege of Engineering is a single his
tory; as the significance of one has 
increased, so has the prestige of the 
other. Join us as we retrace the story 
of the columns and the College of 
Engineering. 

Missouri was only 19 years old 
when the young legislature passed 
the Beyer Act in 1839 establishing a 
free institution of higher learning. 
The site for the first building, which 
was to become Academic Hall, was 
selected by the Board of Curators. 
The cornerstone was laid in 1840, 

the first classes were held in 1841, 
and the first commencement was 
held in 1843 with two graduates. 

The early history of the University 
of Missouri and the early struggles 
of the College of Engineering are 
closely linked; for in 1849 when the 
University was just entering its tenth 
year, Acting President William Hud
son, professor of astronomy and 
natural philosophy, offered a course 
in civil engineering which consisted 
of "Surveying, Leveling and Classi
cal Topography." The University of 
Missouri was the first institution west 
of the Mississippi to offer any dis-
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tinctly engineering training. 
Formal engineering education 

date from 1856 when the Board of 
Curators approved a chair of civil 
engineering and named Dr. Hudson 
to head the department. This was 
only three years after the establish
ment of the nation's first engineer
ing professorship at Rensselaer Poly
technic Institute. Creation of the 
chair in engineering here antedated 
the laying of the Atlantic cable by 
one year, the Civil War by four years, 
the invention of the dynamo by ten 
years and of the telephone by twen
ty years. 

The course in civil engineering in 
1856 offered "The Structure of 
Roads and Railroads (illustrated 
with instruments in the field includ
ing a theodolite for measuring an
gles in horizontal and vertical planes 

By CHARLENE CRENSHAW 
Ch.E., '59 

m land surveys, the first piece of 
laboratory equipment ever pur
chased by the University for the 
teaching of engineering). In addi
tion, courses in physiology and anat
omy, logic and rhetoric, intellectual 
philosophy and Christian evidence, 
moral science and political grammar, 
Latin, French and German were re
quired of every engineering student. 
Such requirements would almost 
frighten the modern engineering stu
dent to some other vocation. Yet 
classical educators of the time said 
that engineering which dealt with the 
production of wealth and with the 
securing of physical comfort and 
leisure could not be th~ught of as 
higher education and culture. 

In the fall of 1859 the curators 
approved a plan to reorganize the 
University into seven academic de-
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partments and three special courses 
of study called "schools," namely: 
a School of Scientific Agriculture and 
Mechanics, a School of Civil Engi
neering and a Normal School. But 
the following year the State Legis
lature, apparently prejudiced against 
practical education as opposed to 
classical education, removed the 
Board of Curators, dismissed prac
tically the entire faculty including 
President Hudson and elected a new 
board. The new board promptly re
duced the number of departments 
to five, causing havoc in the entire 
educational set-up. After this en
gineering education seemed doomed 
at Missouri. 

Then came the Civil War and 
utter disruption. Since most of the 
students left for service, all activ
ities were suspended and the build
ings were occupied by Civil War 
troops. Early in 1862 the curators, 
faced with a debt for faculty sal
aries and having no reliable source 
of income, were forced to discon
tinue normal operations. 

Prospects brightened, however, 
when Congress passed the Morill 
Land-Grant Act. Terms of the grant 
were formally accepted by an act of 
the Missouri Legislature on March 
17, 1863. Under its provisions the 
Federal Government provided 330,-
000 acres of land for the endowment 
of a college of agricultural and me
chanical arts. This act eventually 
put an end to the prejudices against 
utilitarian courses of study and the 
opposition of the legislature to non
classical curriculums. President Lath
rop and four professors resumed their 
instruction without pay so that the 
terms of the Morill Act could be ful
filled. 

In 1864 Joseph C. Norwood, M.D., 
was appointed professor of natural 
science and natural philosophy and 
he again offered training in civil en
gineering. Dr. Norwood was the first 
to consider "statical and dynamical 
electricity" as a sufficiently prom
inent natural phenomena to be in
cluded in the course in natural phi
losophy at Missouri. 

The Federal Government offered 
to detail Army Officers to the Uni
versity to give instruction in civil 
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and military engineering. To take 
advantage of this offer, the curators 
in 1868 established a department of 
civil and military engineering and 
provided that the degree of civil en
gineering be conferred on a student 
"who completes and passes satisfac
torily examinations in algebra, geom
etry, calculus, mechanics, astronomy, 
chemistry, mineralogy, geology, de
scriptive geometry, military engineer
ing, construction of common roads, 
pikes, gravel roads, railroads, bridges, 
canals, slack water navigation, and 
the improvement of rivers and har
bors." 

This was a milestone in the life of 
the University and marks the real 
beginning of the adaptation of scho
lastic education to the changing 
needs of society and the University's 
realization of the great service it 
could render the people of the state. 

Although the terms of the Morill 
Act had been accepted in 1863, it 
was not until February 24, 1870 that 
the legislature approved a formal act 
providing that a College of Agricul
ture and Mechanic Arts be organ
ized specifically to promote "a lib
eral education of the industrial 
classes in the several pursuits and 
professions of life." The College of 
Agriculture and Mechanic Arts was 
to include a School of Engineering, 
a School of Analytical Chemistry and 
a School of Mines and Metallurgy. 
This step marked the transition of 
the University from the old-style 
classical college into a progressive 
University. 

At this time a code of student 
conduct was formulated to promote 
the good order and welfare of the 
University. Each student was re
quired to be present at the morning 
Chapel services, to observe definite 
study hours and to conduct himself 
at all times as a well-bred gentle
man. The student was given to un
derstand that the University was for 
the "good and industrious young men 
of the State and not for the idle and 
disorderly, the vile and the vicious. 
Students were strictly forbidden to 
enter billiard or drinking places, to 
carry concealed weapons, to use in
decent language or to whistle within 
the University building. 

As yet, the School of Engineering 
had no faculty of its own. How
ever, Professor Norwood seemed to 
be tireless in his efforts to secure 
funds for the purchase of laboratory 
equipment for experimental work. 
The records show no evidences of 
his success but in a report to the 
president in 1873 he mentioned the 
acquisition of an induction coil, "the 
largest ever made," a Holtz static 
machine, an automatic arc lamp and 
a complete set of apparatus for illus
trating wave motion. How he man
aged it is still an enigma. 

Other stout supporters of the pro
gressive policy of the University were 
Erastus L. Ripley, dean of the normal 
school who helped the new depart
ment by offering instruction in me
chanical drawing and descriptive 

(Continued overleaf) 
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(Continued from page 13) 

geometry and Paul Schweitzer, Prof. 
of Chemistry and the first instructor 
to give a course in fuels, steam and 
the steam engines. A newcomer in 
mathematics, William A. Cauthorn 
"Uncle Billy" provided students and 
faculty with many a chuckle. One 
day he failed to see the appearance 
of the Polaris during an observation 
for time with the meridian transit. 
After he had rechecked his calcula
tion for the time and the setting of 
the vernier for the declination and 
still could not see the star he ran to 
Joseph Ficklin, professor of astron
omy, and excitedly told him that the 
star failed to appear in accordance 
with the ephemeris. Professor Ficklin 
went to the observatory, deliberately 
removed the lens cover from the 
transit telescope and held it up in 
front of Cauthorn. "Uncle Billy," not 
used to stronger language, said " I'll 
declare !" 

The School of Engineering was 
officially separated from the College 
of Agriculture in 1877 to become a 
division of its own with Thomas J . 
Lowry, professor of civil and topo
graphical engineering, named its 
first dean. The School held its own 
faculty of nine members. In 1879 
the School introduced a program 
under which it brought noted en
gineers to the campus for special 
lectures. These included such famous 
persons as Capt. James E. Eads, de
signer and builder of the Eads Bridge 
in St. Louis, and George C. Pratt, 
noted railroad builder of that day 
who later became commissioner of 
railroads for Missouri. 

Electrical engineering as an in
tegral part of engineering education 
was introduced in 1880 by Benjamin 
E. Thomas, Professor of Physics. In 
his course in physics he taught the 
few practical applications of electric
ity known at the time. This included 
information on telegraphy, primary 
batteries and signalling. Bell's tele
phone and Edison's incandescent 
lamp were quite new then. 

Professor Thomas endeavored to 
get an appropriation for an Edison 
dynamo and lamps for experimental 
work and teaching, but the U niver-
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What sights these columns have seen! St. Pat's "Sarpent" of 1908. It is 
150 feet long. 

sity had no funds for this equipment. 
However, Dr. Laws, the President 
of the University and a personal 
friend of Edison, influenced him to 
give one of the dynamos he manu
factured to the School of Engineer
ing. The College still owns this dy
namo. A manufacturer donated a 
steam engine to power the dynamo, 
and on January 10, 1883, Professor 
Thomas and some of his students 
staged the first public demonstration 
of the incandescent lamp in Mis
souri and probably the first in this 
part of the country. The full Board 
of Curators was present for the ex
hibit. 

At the request of the curators, 
Thomas and his students wired the 
University chapel in Academic Hall 
for electric lights. Thomas also in
stalled the first telephone line in 
Columbia, running a line from the 
Boone County National Bank to the 
home of its president about a mile 
away. 

Thomas' energetic and imagina
tive work in the new field stimulated 
interest and enrollment in physics 
courses, more than doubled in the 
next year. To meet the growing de
mand for competent men familiar 
with the scientific principles of elec
tricity, the telephone, and allied 
lines, Professor Thomas recommend
ed the establishment of a depart
ment of electrical engineering with 
a degree in that field . This was done 
by the curators in 1885. The first 
electrical engineering department in 
any American college was established 

just three years prior to this date 
at Massachusetts Institute of T ech
nology. 

In accordance with the provisions 
of the Morill Act a department of 
mechanical arts was finally estab
lished at the University in 1891 , but 
it was placed within the College of 
Agriculture. C. W. Marx, a well
known mechanical engineer, was ap
pointed by the Board of Curators as 
the "superintendent of the newly 
created School of M echanical Arts ." 

On J anuary 9, 1892 tragedy 
struck. Academic H all, the first and 
principal building of the University, 
was completely destroyed by fire . 
Ironically, the fire was apparently 
started by a short circuit in the elec
tric wiring which Professor Thomas 
had installed in the chapel. By 
morning nothing was left of the 
building except the six sta tely col
umns which had graced the front 
entranceway. Fortunately, the new 
equipment was little damaged but 
most of the old equipment was de
stroyed. 

The fire proved a blessing in dis
guise-particularly for the School of 
Engineering. A sympathetic governor 
and a generous legislature, goaded 
by an aroused public, provided funds 
for new buildings. Of the six which 
were constructed immediately, one 
was the present Engineering Build
ing, another was the M echanical 
Arts Building, now a part of the en
gineering group and a third was a 
new power house. 

THE MISSOURI SHAMROCK 



The session of 1892-93 was a mo
mentous one in the College of En
gineering. The department -of Me
chanical Engineering was established 
on the same plane as civil and elec
trical. The school now had three de
partments, three degrees and three 
buildings which provided spacious 
quarters. 

Once again, an adversity befell the 
school. I ts dean retired and the 
School of Engineering again lost its 
identity, being placed back under 
the College of Agriculture, to re
main there for ten years. 

Nevertheless engineering education 
had been accepted within the realm 
of higher education, and the School 
of Engineering at the University of 
Missouri had received recognition 
from professional societies and or
ganizations. In 1902 the Alpha-Chap
ter of Missouri of Tau Beta Pi was 
established at the University with 
eleven charter members. This honor 
society was a constant inspiration to 
students in engineering. 

New scientific developments were 
requiring introduction of new curric
ula. The University adapted its 
courses to the needs of professions 
and the demands of industry. Chemi
cal engineering was established as a 
department in 1903 and soon became 
one of the important divisions of en
gineering education at the Univer
sity. 

By 1904 the enrollment in engi
neering had increased to such an ex
tent that the curators established an 
office of junior dean of engineering 
on a trial period of three years. The 
chairman of the three departments, 
Professor H . B. Shaw of electrical 
engineering, Professor Putnam Spald
ing of civil and Professor A. M. 
Green of mechanical each served a 
year in this capacity. These men 
proved to the curators the wisdom 
of the separation and at the end 
of the three-year period the School 
of Engineering was again separated 
from agriculture with Professor Shaw 
as dean. 

Because of the vision and fine co
operation of these pioneer leaders, 
the College of Engineering was pre
pared to meet the ever multiplying 
demands of industry for men with 
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a thorough knowledge of physical 
and chemical phenomena and of the 
laws governing their relationships. 
The separation injected into the fac
ulty and student body a new spirit 
of self-reliance and strong determi
nation to make good. 

Just as the columns stand on the 
guadrangle in solemn grandeur as a 
tribute to the superb contributions of 
the deans and professors, the sham
rock reposes above the main en
trance of the Engineering building 
as a tribute to the superb contribu
tions of a group of jovial students. 

In relating the story of the Sham
rock and the Saint Patrick tradition, 
it is difficult to separate legend from 
fact. We have attempted to recon
struct the most probable sequence of 
events which occurred on that memo
rable day of March 17, 1903. 

It was a few days before St. Pat
rick's Day of 1903 and the young 
men's fancy had turned to thoughts 
of cutting class. A group of senior 
engineers were gathered in front of 
the engineering building. The con
versation drifted to the same old sub
ject for this was the time of the year 
when Professors seemed bent on 
working the engineers to death. They 
were lamenting the fact that it was 
a long time between holidays when 
some ingenous soul came up with 
the idea that as St. Patrick had en
gineered the project of getting the 
snakes out of Ireland, he was the 
first engineer and it was only fitting 

that his birthday be observed as an 
~ngineer's holiday. "Erin Go Braugh" 
translated into English could only 
mean one thing, "St. Patrick was an 
engineer!" (Ed. note - It means 
"Ireland Forever" in Ireland. ) The 
idea was immediately recognized as 
being an inspired one and the group 
set out to notify the other engineers. 
Leo Brandenburger set forth the first 
St. Pat proclamation which reads as 
follows: -

"WHEREAS, It has been the cus
tom of certain uninformed minis
ters 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, The investigation has 
proved eminently successful, the 
result of which was to establish 
beyond any doubt or council that 
St. Patrick was an Engineer, it is 
therefore 
RESOLVED, That it is the sacred 
duty of each and every engineer to 
observe in a manner most fitting 
the glorious memory of our most 
beloved disciple, and it is further 

RESOLVED, That every engineer, 
senior, junior, sophomore and 
freshman, do each year on the day 
of St. Patrick refrain from all 
duties and attendance upon classes 
and spend the day in observing the 
memory of our pioneer brother. It 
is therefore 
RESOLVED, That each year in 
the Department of Engineering, on 
the day of St. Patrick a holiday is 
declared. 
Signed: Senior, Junior, Sopho
more, Freshman." 

The reader will recall that at the 
time it was customary to have Chap
el in the library every morning. In
asmuch as St. Patrick was to be their 
Patron Saint the Engineers went to 
Chapel. That was the first time most 
of them attended the service. 

After Chapel the hundred or so 
students participating gathered at the 
columns amid a great deal of yelling 
and cheering. A few students brought 

(Continued on page 26) 
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WE PUT TBE 

SMEI.I. IN GAS 

The automatically controlled pump 
and odorizer storage tanks at the 
Mineola compressor station. 

ONE big problem facing the gas 
department is to provide the 

customer with some means of de
tecting a gas leak in the home. 

The required ingredients to make 
a fire are a mixture of oxygen and 
fuel in the right proportions. Oxygen 
is in the air and our sales product, 
natural gas is a fuel. These same in
gredients are necessary for an ex
plosion since an explosion is a very 
fast burning fire. The near absence 
of either of these ingredients pre
vents a fire from occurring. 

Natural gas in the proper ratio 
with air and in some place other 
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BY DAVE ALDAG, SENIOR ENGINEER 

than a burner tip can be a definite 
fire and explosion hazard. 

Natural gas is colorless and odor
less. Since we can't see it or smell 
it in its natural state, the most log
ical means of leak detection are im
possible. The human nose is on duty 
24 hours a day and is ever ready 
to sound the alarm when gas leaks 
develop. If we could smell gas be
fore an explosive mixture is pres
ent, our problem would be solved. 
So the solution is simple-put an 
odor in the gas. 

What should it smell like? Posies? 
Onions? Geraniums? No, it must 
have a distinctive odor. One that 
screams "gas" at the first sniff. The 
odorant manufacturers have done 
just this. They have developed a 
liquid which evaporates in natural 
gas, making natural gas smell like 
manufactured gas. KPL has been 
odorizing our gas with such an odor
ant for the last two decades. 

The odorant manufacturers are 
faced with these problems in the 
manufacture of a good odorant: 
the odorant must burn completely 
and leave no trace of odor; it must 
evaporate completely in the pipeline; 
it must not corrode pipelines, burn
ers or burner tips; it must not con
dense in the pipeline ; its strength 
must not fade when pumped through 

long pipelines; it must be non-toxic 
in normal concentrations. These 
and other problems are continually 
being conquered and improved. 

Given the gas and the odorant 
separately, KPL must develop some 
way to get the proper amount of 
odorant into the gas. To make the 
problem a little more difficult, the 
words "proper amount" must be 
emphasized. 

The proper amount of odorant in 
gas signals a leak before the gas-air 
mixture becomes dangerous and yet 
gives no signal when no danger at 
all exists. The small amounts of un
burned gas that escape from a burn
er before it is ignited by an auto
matic pilot are not dangerous, there
fore they should not smell. Various 
methods of determining the proper 
amount of odorant are presently un
der study in the gas department. 

We can drip, evaporate, or pump 
the odorant into the gas. Dripping, 
while still in use in the Company, 
is not very accurate with the con
centrated odorants. In the drip type 
odorizer (Figure 1) the weight of 
the odorant plus the gas main pres
sure feeds odorant through a needle 
valve into the main. The needle 
valve controls the flow and doesn't 
always pass the proper amount, due 
to clogging and other conditions. 
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If we evaporate the ador
ant we use a bypass odorizer 
(Figure 2). This type of 
odorizer bypasses a certain 
proportion of gas from the 
main into a tank where the 
gas absorbs vapors. This 
saturated gas then leaves 
the tank and mixes with the 
odorless gas, bringing all gas 
to the proper level of odor
ization. 

Such odorizers are partic
ularly suited for odorizing 
individual towns where they 
are isolated from our trans
mission system. An odorizer 
of this type has been in
stalled at the Delphos town 
border station and is now in 
operation. 

Variations in pressure and tem
perature of the gas affect the proper 
operation of a bypass odorizer. These 
variations are minimized by bury
ing the odorizer at the town border 
station, making pressure and tern- , 
perature fairly constant. 

The pump type odorizers are suit
ed for odorization of large flows of 
gas. They are generally small vol
ume, highly accurate, positive dis
placement pumps. They are driven 
by electricity or gas pressure, and 
are controlled automatically or by 
hand. We have recently installed 
new pumps at our Calista and Min
neola compressor stations. 

LINE If£' ..5T/f'ICTION 

MAIN 
STf(E,'/lvf 

BYP/!SS 0OO/f'/ZE/r 

The odorizer pump at Mineola 
is an automatically controlled elec
trically driven pump. A meter in 
the transmission line measures the 
gas flow and transmits a signal to 
the pump. When the pump receives 
the signal, it automatically adjusts 
its stroke length to inject the prop
er amount of odorant in the gas 
stream. This pump is designed to 
odorize the large volumes of gas 
coming from the western gas fields. 

A smaller hand controlled pump 
of the same type has been installed 
at the Calista compressor station. 
This pump odorizes smaller, more 
constant volumes of gas from the 

' 

southern gas fields. 
These two pumps, at Calista and 

Minneola, odorize all gas delivered 
to communities connected to our 
transmission lines. 

Although the pump installations 
are the most recent evidence of our 
new program, they are only part of 
the progress made. Scheduled tests 
by odor meter, leak complaint re
ports, and maintenance of other rec
ords all lead to better control of 
odorization. 

To serve gas to our customers 
with a decided safety feature is 
our aim. 

Editor's note: Dave Aldag, a senior 
engineer of The Kansas Power and 
Light Company, was a former editor 
of the Missouri Shamrock. Dave now 
resides in Salina, Kansas. 

By Dave Aldag, Senior Engineer 

4, 

.__ ______________ _.,.__ ____ _ 

A student, obviously reluctant, was 
up in front of the Dean and ordered 
to give his eye-witness account of the 
latest Engineer-Forester battle. "Fact 
is Dean," he began slowly, "it ac
tually was nothing. Bill called Mike · 
a liar, and Mike dropped him with 
an axe handle. One of Bill's friends 
got sorta mad and sliced a piece out 
of Mike, whereupon a friend of 
Mike's shot Bill's friend, two engi
neers shot him and three or four 
more began to get cut up a bit. That 
just naturally caused a little excite
ment, and the fight started." 

=====t:> GAS MAIN --. . • 
ORIP 000/flZCR 
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MISS BARBARA MALLORY 

Oueen 

Hear ye! Hear ye! St. Patrick has dubbed his Queen! 

The Queen of Love and Beauty for 1958 is Miss Bar
bara · Mallory. A combination of a brilliant personality, 
black hair and flashing green eyes make Barbara a worthy 
Queen for St. Patrick. Her enthusiasm for her scholastic 
major, Speech and Dramatics, is contagious. She plans to 
work in TV after graduation. 

Barbara is a 17-year old freshman, an independent, 
presently living in TD-3. She is 5 feet 5 inches tall and 
weighs 117 pounds. Her most intense interest is the dance, 
mostly modern dance. She is presently acting in Workshop 
Theater. Her family background is a definite asset for an 
engineer's Queen-her mother and step-father both hold 
Ph.D. degrees in engineering! 

Barbara approves of all traditions of Engineer's Week, 
including the beards and the tradition of kissing co-eds 
crossing the shamrock inlay. She made one very profound 
suggestion, "Why not move the shamrock inlay from its 
present obscure location to a more frequented place?" "This 
would increase its popularity greatly". The engineers would 
approve of this change! 

The interviewer was impressed during his short talk 
with Barbara with her tremendous enthusiasm for whatever 
she is doing and her enjoyment of every situation to its 
fullest. St. Patrick has again proved himself a master at 
picking a Queen. Congratulations Barbara, and may your 
reign be a happy one. 
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A pert and pretty attendant to our Queen, Sharon is 17 
years old and a freshman in education. She has brown hair 
and eyes, is 5 feet 3 inches tall, and weighs llO pounds. 

Sharon is a Pi Beta Phi pledge presently living in 
Johnston Hall. She is from Springfield, Missouri, where she 
plans to return to teach after graduation. Sharon's many 
activities include swimming, golf, spectator sports, and she 
does some work in ceramics. 

Her comment on the engineer's beards was, "No girl 
really likes them", but, said she, "Would go with a bearded 
man!". She is presently unattached- need we say more? 

Sharon said she "felt honored to be a finalist" and was 
"pleased at the opportunity of meeting so many interesting 
people". Her father is an engineer at Springfield. 

SHARON BECKER 

Maryann is a charming attendant to our Queen. Her 
dark brown hair, laughing blue eyes make her an interesting 
person to know. She is 20 years old, 5 feet 5 inches tall, and 
weighs 112 pounds. She is a junior in elementary education. 

The lucky Sorority is Kappa Kappa Gamma, and she 
is engaged to a very lucky E.E. She is interested in art, 
doing mostly sketching. She excels in a variety of sports, 
and competes in several intramurals. 

Maryann is from Ferguson, Missouri. She approves of 
the engineer's beards, but did not say she would go with a 
bearded engineer. 

MARY ANN SHERIDAN 

A worthy candidate for St. Patrick's favor is Miss 
Lynn Gardner. Lynn is 19 years old 5 feet 4 inches tall and 
weighs 112 pounds. She has brown hair and eyes and is a 
freshman in the College of Arts and Science. Lynn is a 
Delta Gamma pledge and is presently unattached. Her home 
is Ferguson, Missouri. 

Travel is one of her interests. She plans to do extensive 
travelling as an air line hostess after graduation. She is also 
interested in dancing and various spectator sports. She 
thinks engineers are nice, but the beards-"Never!" Some 
of us will almost agree! 

LYNN GARDNER 

MARCH, 1958 

Jan, as she is known to her friends, is a brown haired 
lassie with a warm personality. She is 18 years old, 5 feet 
2 inches tall, and a freshman in education. 

Jan is a Phi Beta Phi pledge, now residing in TD-3. 
Her home is Lebanon, Missouri. She may teach physical 
education after graduation, but not in Missouri. She is in
terested in many sports, including swimming, water skiing, 
and horseback riding. 

Her comment on the engineer's beards was, "The beards 
distinguish the engineers, and I might go with a bearded 
man!" 

JANET HOLMAN 
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Pushing hacl~ the frontiers ... in chemistry 

Exploring new frontiers is still a pretty excit
ing business, especially in the great scientific 
and research centers like the Whiting Labora
tories of Standard Oil Company. Here men 
like Dr. Omar Juveland are engaged in impor
tant exploratory work such as the search for 
new and improved catalysts for use in high 
polymer chemistry. In the photograph, Dr. 
Juveland is recording data on a polymerization 
process taking place in this research area. 

Dr. Juveland is one of the group of young 
scientists in Standard's Hydrocarbon and 
Chemicals Research Division. Born in Lake 

Mills, Iowa, he did his graduate work in or
ganic chemistry at the University of Chicago. 
He received his BS in chemistry from St. Olaf 
College, Northfield, Minnesota, in 1950. He 
is a member of Phi Beta Kappa, Sigma Xi, 
and the American Chemical Society. 

Busy young men like Dr. Juveland have 
found opportunity and work to their liking in 
the Standard Oil Laboratories at Whiting, 
Indiana. They share in the progress and ac
complishment which contribute so much to 
the technical advancement and improvement 
required by America's expanding economy. 

Standard Oil Company 
91 O South Michigan Avenue, Chicago 80, Illinois 
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Vacuum melting has opened up new horizons for development 

of alloys. Here, a Pratt & Whitney Aircraft metallurgist is 

shown as he supervises preparation of an experimental high

strength nickel-base alloy, melted and cast under high vacuum. 

Induction melted heat of high-temperature alloy being poured in P & W A's experimental foundry. Molten metal is strained into 
large water tank, forming metal shot which is remelted and cast into test specimens and experimental parts. Development and 
evaluation of improved high-temperature alloys for advanced jet engines is one of the challenges facing metallurgists at P & W A. 
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at Pratt & Whitney Aircraft 
in the field of Materials Engineering 
The development of more advanced, 
far more powerful aircraft engines 
depends to a high degree on the de
velopment of I new and improved 
materials and methods of processing 
them. Such materials and methods, 
of course, are particularly important 
in the nuclear field. 

At Pratt & Whitney Aircraft, the 
physical, metallurgical, chemical 
and mechanic/al properties of each 
new material are studied in minute 
detail, compa:i-ed with properties of 
known materials, then carefully ana
lyzed and evaluated according to 
their potential usefulness in aircraft 
engine application. 

The nuclear physics of reactor 
materials as well as penetration and 

effects of radiation on matter are 
important aspects of the nuclear re
actor program now under way at 
P & W A. Stress analysis by strain 
gage and X-ray diffraction is an
other notable phase of investigation. 

In the metallurgical field, mate
rials work involves studies of corro
sion resistance, high-temperature 
mechanical and physical properties 
of metals and alloys, and fabrication 
techniques. 

Mechanical-testing work delves 
into design and supervision of test 
equipment to evaluate fatigue, wear, 
and elevated-temperature strength 
of materials. It also involves deter
mination of the influence of part 
design on these properties. 

Engineer measures residual stress in a com• 
presser blade non-destructively, using X-ray 
diffraction. Stress analysis plays important part 
in developing advanced aircraft engine designs. 

The important effects of gases on the properties of 
metals have been increasingly recognized. Pratt & Whitney 
chemists are shown setting up apparatus to determine 
gas content of materials such as titanium alloys. 

Pratt & Whitney Aircraft operates a 
completely self-contained engineering fa
cility in East Hartford, Connecticut, and 
is now building a similar facility in Palm 
Beach County, Florida. For further in
formation about engineering careers at 
Pratt & Whitney Aircraft, write to Mr. 
F. W . Powers, Engineering Department. 

In the field of chemistry, investi
gations are made of fuels, high-tem
perature lubricants, elastomeric 
compounds, electro-chemical and or
ganic coatings. Inorganic substances, 
too, must be prepared and their 
properties determined. 

While materials engineering as
signments, themselves, involve dif
ferent types of engineering talent, 
the field is only one of a broadly 
diversified engineering program at 
Pratt & Whitney Aircraft. That 
program - with other far-reaching 
activities in the fields of mechanical 
design, aerodynamics, combustion 
and instrumentation - spells out a 
gratifying future for many of to
day's engineering students. 

P & W A engineer uses air jet to vibrate 
compressor blade at its natural frequency, 
measuring amplitude with a cathetometer. Simi
lar fatigue tests use electromagnetic excitation. 

EAST HARTFORD 8, CONNECTICUT 
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(Continued from page 15) 

band instruments and joined in the 

noise making. Finally, President Jesse 

came charging down the steps from 
the President's House and declared 

that the holiday was illegal and the 

students taking part would be dis
ciplined. Meanwhile the band had 

started toward the Eighth Street en
trance to the campus. President Jesse 

ended his harangue by stating that 

gentlemen would return to their 
classes and rowdies would follow the 

band. Most of the engineers followed 
the band uptown. They also visited 

the two girl's schools, Christian and 
Stephens College. The originators, 

incidentally, got an additional "holi
day" of one week. 

The 1904 St. Patrick doings were 

organized and directed by the 1905 
class, then juniors. Professor Green, 
who had taken the demonstration of 

the previous year as a personal af
front, threatened to fail any student 

in his classes who was not present on 
March 17. Many seniors who were 
taking his mechanics course for the 
second time could not afford the 
flunk. 

Months before March 17, 1905 the 
engineering students began to lay 
plans for the celebration. It was de

cided that St. Patrick himself would 

appear and receive the homage of 
his followers. That morning the En
gineering Department marched to 

Chapel in a body. St. Patrick was 
there in his regalia carrying a primi

tive level made from willow sticks. 
After the convocation the 'Guards' 

repaired to the Engineering Building 
where the grand 'Kow-Tow' was 

held. This formed the most impres

sive and imposing spectacle of the 

occasion. As St. Pat appeared the 
'Guards' assumed an attitude of pro
found reverence - hats off, kneeling 

down, with noses deep in the sod -
while St. Patrick holding his transit 

in a solemn benediction, dedicated 
and forever consecrated St. Patrick's 

Day as an Engineering Holiday for 
the observance of the ceremonies 

enacted and established on this oc

casion. Some enterprising photogra

pher caught a fine rear view with 

all the student posteriors pointing 

26 

The Grand Kowtow of 1905 

skyward, St. Pat with his upraised 

cane and Professors Defoe, Williams, 
Shaw and other spectators in the 
background with amused smiles on 
their faces. 

Possibly this ridiculous posture of 
the engineers in the Grand Kow-Tow 

served to divert the discipline com
mittee from a position of sternness 

to one of amused tolerance. None of 
the engineers were disciplined this 

year and the St. Patrick's legend be
came firmly established. 

In 1906 the "Blarney Stone" bear

ing the marks of evidence that St. 
Patrick was an engineer was "discov

ered" by Veit Aull Hain of the civil 
engineering class of 1906, during the 
excavations for the foundations of 

the engineering annex building. For 

this reason the festivities this year 
were more elaborate. A reincarnated 

St. Patrick arrived by airship which, 
well guarded, was exhibited with 

great pride by the engineering stu
dents. Posters printed in green an
nounced the arrival of the good old 

patron Saint of the engineers. After 
the Grand "Kow-Tow" was per

formed, each senior came forward 

and as he knelt and kissed the 

Blarney Stone was properly dubbed a 
Knight of St. Patrick. The ceremony 

was concluded with the singing of 
the well-known Missouri Engineer's 

song. 

(Continued on page 38) 
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John Lawlor, B.S. in E.E., Brown, '52, answers some questions about 

An engineering career with the Bell Telephone Companies 
John Lawlor is a Transmission Engineer with New 
England Telephone and Telegraph Company in 
Boston. His answers reflect his experiences during 
five years in the telephone business. 

0 How did you begin as an engineer 
in the Bell Telephone Companies? 

A My first fifteen months were spent in "on-the
job" training-changing assignments every three 
months or so. These assignments gave me a 
broad, over-all background in telephone engi
neering. And they were accompanied by plenty 
of responsibility. They progressed in importance 
with my ability to handle them. 

0 What is the attitude of older engineers 
and supervisors toward young men? 

A I've found a strong team spirit in the telephone 
company. You're encouraged to contribute your 
ideas, and they're received with an open mind. 
Young men and new ideas are regarded as vital 
to the continuing growth of the company. 

Q How about opportunities for advancement? 

A I'd say they depend on the man. Opportunities 
to demonstrate your ability come with each new 

BELL TELEPHONE 
COMPANIES 

MARCH, 1958 

job you're given. The size and importance of 
your assignments grow with your ability to handle 
them. All promotions are made from within, and 
the growth of the business is creating new open
ings all the time. One more thing. Most tele
phone engineering locations are convenient to 
colleges. You can aid your advancement by keep
ing on with your studies. 

0 How does the telephone company 
stack up where pay is concerned? 

A Starting salaries are competitive with those of
fered by most large companies. Raises are based 
on merit, with several increases during your first 
two years with the company. What's more, your 
performance is reviewed regularly to make sure 
that your pay keeps up with your progress. All 
things considered, I think a Bell Telephone career 
is second to none in rewards and opportunities. 

• • 

Find out about career opportunities for you 
in the Bell Telephone Companies. Talk with 
the Bell interviewer when he visits your cam• 
pus. And read the Bell Telephone booklet 
on file in your Placement Office, or write for 
"Challenge and Opportunity" to: College 
Employment Supervisor, American Telephone 
and Telegraph Company, 195 Broadway, 
New York 7, N. Y. 
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Society News 

ENGINEER'S CLUB 

The Engineer's Club met on Feb
ruary 12, 1958 in the Student Union. 
President Fred Alexander presided. 
The minutes of the previous meeting 
were approved and a treasury bal
ance of $452.96 was reported. 

The club now has 265 members. 
Reports were given on prepara

tions for St. Pat's week by Jim 
Schlitz, Bob Rigdon, Mike Riley, 
George Sturmon, and Paul Kretz
schmar. 

Roger Pape, chairman of the St. 
Pat's Board, took charge to conduct 
the queen contest. The five finalists 
selected by ballot from the 42 can
didates are; Sharon Becker, Lynn 
Gardner, Janet Holman, Barbara 
Mallory, and Mary Ann Sheridan. 

Petitions for the degree of Knight 
of St. Patrick were distributed. 

Motions were passed to limit the 
attendance at the Bar-B-Cue to 
members of the Engineer's Club and 
to establish the price of tickets at 
$1.25. A motion was passed per
mitting all engineers to attend the 
St. Pat's Ball. The price is $2.00 for 
club memhers and $3.00 for non
members. 

Hy Schooley and Mike Riley made 
short campaign speeches as candi
dates for College of Engineering rep
resentatives to S.G.A. 

Savitar pictures were taken of the 
club and of the Executive Council 
and St. Pat's Board. 

Reported by David Snider 

ASAE 
At the regular business meeting 

of February 11, 1958 the Student 
Branch of the American Society of 
Agricultural Engineers was privil-
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DON PEPPER, AG.E., '58 

eged to hear Mr. Carl Morris from 
Butler Mfg. Co. speak on the subject 
of "The Past, Present, and Future 
of Agricultural Engineering". 

Paul Gamble and J. T. Battenberg 
were appointed float committee 
chairman and exhibit committee 
chairman respectively for Engineer's 
Week. 

At the February 25 meeting plans 
were formulated for the annual ban
quet to be held May 9, at Gordon's 
Restaurant. 

The program for the evening was 
a "Brainstorming Session", very ably 
directed by Don Pepper. The storm
ing was centered around ideas for 
St. Pat's exhibits and floats and how 
to improve the Branch's meetings. 
Refreshments were enjoyed during 
the session. 

Reported by Jerry Carpenter 

ASCE 
The February meeting of the 

American Society of Civil Engineers 
was called to order Tuesday, Feb
ruary 18, at 7: 30 in the Engineer
ing Building by President Ernest R. 
Thompson. The program chairman, 
John Zollman, introduced Dr. John 
Schopp of the Astronomy Depart
ment who gave an interesting talk 
on Missiles and Satellites. The Sci
ence club of the University High 
School were special guests. It was 
announced that the ASCE basket
ball team won first place in their 
league. The team won 9 successive 
games and defeated the "Gunners" 
for the championship by a 24-23 
score. 

Jim Gallop and George Cramer 
coached the team. The players were 
John Harrison, Harve Ebers, Roy 

Ebers, Ray Uriarte, Jerry Jordan, 
Dougald White, Don Hiatte, Gerald 
Miner and Kenneth Austin. 

The members and guests en joyed 
Cokes and donuts after the meeting. 

Reported by Charles Townsend 

AIChE 
The American Institute of Chemi

cal Engineers met February 11, in 
the Engineering Building. Dr. C. J. 
Thelen from China Lake Califor
nia Naval Ordnance Test Center 
spoke on "Rocket Propellants". Fol
lowing his talk he showed films illus
trating the manufacture of propel
lants and the firing of several Navy 
rockets. 

Following the program, all En
gineer's week lab exhibit committees 
moved to the Chemical Engineering 
Laboratory to make definite plans 
for their exhibits . Cocoa and donuts 
were served. 
Reported by J. Lloyd Sutterby, presi
dent. 

ASME 
The regular meeting of the Amer

ican Society of Mechanical Engineers 
was held February 13, 1958. 

Plans for the annual, May, ASME 
banquet were discussed. 

The Mechanical Engineers will 
hold their National Convention in 
May at the University of Notre 
Dame. Members were encouraged to 
write a technical paper to be pre
sented at this convention. 

The speaker for the evening was 
Mr. Ted Bloom of the Guide Lamp 
Division of General Motors. Mr. 
Bloom presented an enlightening dis
cussion of "Interviewing and Mak
ing a Decision", followed by a •q ues
tion and answer period. 
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These missiles .•• with names like 
Little John and Honest John ... sound 
more like colorful members of Robin 
Hood's merry band than deadly weapons. 
Yet they are an essential element of our 
nation's defense, and form an important 
area of production at Emerson Electric. 
Other current projects in our Electronics 
and Avionics Division include the B-58 
fire control system, F-101 supersonic 
airframes, radar assemblies and 
microwave antennas. 

Add to this challenging military 
production the tremendous activity of our 
Commercial Division, where Emerson 
manufactures fractional h.p. motors, , 
fans, welders, power tools, air conditioners, 
and other electrical products, and you 
have a business that's soundly balanced, 
with sound opportunities for 
career engineers. 

Right now, in the midst of our greatest 
long range expansion program, we have 
truly outstanding positions for graduating 
AEs, EEs, and MEs. For full details, 
write to Mr. A. L. Depke, Office and 
Technical Employment Supervisor. 
Or arrange an interview when we 
visit your campus . 

• • •• ••••• • -. ~1· ••• 

ELECTRIC 
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Tear out this page for YOUR BEARING NOTEBOOK. • • 

How to make a 
good grade with 

a scraper 

Huge 518 hp. scrapers like this 
often have to maneuver giant 
loads on hills-up, down and 
sideways. Engineers who de
sign these mammoth earth 
movers have to provide for the 
terrific, combination radial and 
thrust loads, plus shock loads. 
To take the loads and assure 
dependable scraper perform
ance engineers mount wheels, 
pinions and differentials on 
Timken®tapered roller bearings. 

• 
' CJ .. CJ .. 
~ 
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Tapered design lets Timken® bearings 

take both radial and thrust loads 

Not all bearings can take loads from the sides, as well as from above. 
The tapered design of Timken bearings lets them take both radial 
and thrust loads in any combination. And because Timken bearings 
roll the load on a full line of contact between their rollers and races, 
they have extra load-carrying capacity. 

Want to learn more about ness. Why not find out more about Better
ness and how you can help create it. Write 
for: "BETTER-ness and Your Career at the 
Timken Company". The Timken Roller 
Bearing Company, Canton 6, Ohio. 

job opportunities? 
Timken bearings help make better machines. 
And better machines make our lives richer, 
give us more leisure time. We call it Better-

TIMKEN TAPERED 
ROLLER BEARINGS 

TRADE-MARK REG. U.S. PAT. OFF. 

l ,f_, 
NOT JUST A BALL Q NOT JUST A ROLLER o::::J THE TIMKEN TAPERED ROLLER a:::> BEARING TAKES RADIAL ([) AND THRUST -(ID- LOADS OR ANY COMBINATION -1)-

t ?t' 

MARCH, 1958 31 



This bright cylinder might resem
ble nothing more remarkable than 
a glass wind-screen around a high
output candle at a casual glance. To 
researchers m electroluminescent 
lighting at the Westinghouse lamp 
division the cylinder is a bit more 
complex and interesting: it demon
strates how an opaque fabric woven 
from stainless steel wire can become 
a flexible light source when coated 
with phosphors and a transparent 
conductive material. This steel fabric 
was twelve inches square and lay flat 
upon the lab bench before it was 
curled into a cylinder. Other flexible 
light sources have been made with a 
nylon base. Light output visible here 
resulted from the application of 250 
volts at 4000 cycles. 

--
r,,,,,,a_ 
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Symbolic of the historic event 
heralding the generation of electrici
ty by atomic power from Shipping
port, Pa.-site of the world's first 
full-scale atomic-electric generating 
station exclusively for civilian needs 
-are these lights of downtown Pitts
burgh. Homes and factories of the 
Greater Pittsburgh area are receiv
ing the electricity produced at the 
plant and transmitted through the 
Duquesne Light Company system. 

LEROY KROENKE, M.E. '58 

A white-garbed atomic power 

technician makes final check on the 

instrumentation apparatus atop the 

head of the nuclear reactor. The 

tubing contains instrumentation 

which feeds information from the 

reactor to the control room where 

readings are recorded automatically 

on numerous charts and gauges. 
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RCA ELECTRONICS KEEPS A RADAR 
"WEATHER EYE" ON YOUR COMFORT ON 
THE GREAT AIRLINES 

Flying into a starless night, the pilot's vision 
may reach a mere 50 yards. Yet he sees a 
storm brewing 150 miles ahead. 

Within minutes he plots a slight change 
in course and flies a smooth, safe corridor 
through the weather. His passengers com
plete their trip in comfort and on schedule. 

Credit RCA Electronics for the "Weather 
Eye" radar that makes all this possible. And 
United Air Lines' all-radar fleet for being 
the first (among 24 leading airlines) to use 

this important development. 
RCA pioneering also produced radar that 

guides ships at sea and tracks man-made 
satellites through space. RCA pioneered 
color television, produced the world's larg
est electronic computer, peanut-sized tran
sistors and much, much more. 

Progress like this helps explain why RCA 
means electronics - and why electronics 
means a happier, healthier, more secure 
future for you. 

• RADIO CORPORATION OF AMERICA 
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WHERE TO, 

MR. ENGINEER? 

RCA offers careers in TV and 
allied fields-in research, de
velopment, design and manu
facturing-for engineers with 
Bachelor or advanced degrees 
in E.E., M.E. or Physics. Join 
the RCA family. 

For full information write 
to: Mr. Robert Haklisch, 
Manager, College Relations, 
Radio Corporation of Amer
ica, Camden 2, New Jersey. 
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MAGNETOHYDRODYNAMICS 

and SPACE TECHNOLOGY 

Magnetic fields, acting as a double piston, 
drive luminous ionized shock waves through 
transparent tube. One-tenth microsecond ex• 
posure in STL's Physical Research Laboratory, 

Magnetohydrodynamics provides one of the most promis
ing approaches for attaining the velocities and specific 
impulses that will be required for manned space flight to 
a. planet, landing, and returning. 

The critical problem in attaining velocities of hundreds 
of thousands of miles per hour is the containment of tem
peratures comparable to those in the interior of stars. 
Because the temperature of the driving reaction will have 
to rise as the square of the exhaust velocity, temperatures 
greater than one million degrees will be encountered in 
reaction chambers. Magnetohydrodynamics offers a 
unique solution to the basic problem of containing the 
reaction without contact with the chamber walls. 

Briefly, the physical principles of magnetohydrody
namics are these. Since gas at such temperatures is com
pletely ionized and is an effective conductor of electricity, 
the introduction of currents in the gas (in this state 
called a plasma) creates an electromagnetic field. This 
field makes it possible to control the plasma by applying 
an external opposing magnetic field which creates a mag
netic bottle to contain the charged gas particles. Similarly, 

a magnetic-field piston can be used to accelerate the par• 
ticles. Such magnetohydrodynamic reactions are expected 
to develop exhaust velocities that are an order of magni
tude greater than those generated by present chemical 
rockets. 

At Space Technology Laboratories, both analytical and 
laboratory work are proceeding in the field of mag
netohydrodynamics. This work illustrates the advanced 
research in STL's Physical Research Laboratory, which 
emphasizes the application of basic physical principles to 
the requirements of space technology. 

In support of its over-all systems engineering respon
sibility for the Air Force Ballistic Missile programs, and 
in anticipation of future system requirements, STL is 
engaged in a wide variety of research and experimental 
development activity. Projects are in progress in elec
tronics, aerodynamics, propulsion, and structures. 

The scope of work at Space Technology Laboratories 
requires a staff of unusual technical breadth and compe
tence. Inquiries regarding the many opportunities on the 
Technical Staff are invited. 

SPACE TECHNOLOGY LABORATORIES 
A Division of The Ramo - Wooldridge Corporation 

15730 ARBOR VITAE STREET • LOS ANGELES 4!5, CALIFORNIA 
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Robert A. Pike tells what it's 
like to be . . . and why he likes 
being ... a Research Physicist 

with IBM. 

*SOLUTION 
Let the multiplicand be 
DI CBA. Since the units 
digit in the answer is 7, 
the only value possible 
for A is 1. This also fixes 
one of the dots in the 
hundreds column as a I; 
to get a 5 in the answer, 
the other dot must be a 
4. Hence B can only be 
a 2. Similar reasoning 
will determine C as 9 
and D as 2. Answer = 
21921. 
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FIGURING OUT A CAREER? 
Selecting a career can be puzzling, too. 
Here's how Bob Pike found the solution to 
his career problem-at IBM: 

"I became interested in computers and 
transistors at college," Bob Pike recalls. 
"Upon graduation, I naturally turned to the 
computer field. IBM, as a leader in the 
field, looked like a good place for me." After 
a training period, he joined the Semi
Conductor Device Development Group in 
Research. Promoted to Associate Physicist 
soon afterward, his present assignment is 
leading a group of technicians in fabricating 
high-frequency, high-power PNP drift 
transistors. "These will be used as core 

drivers in a high-speed memory array," he 
says. His future? At the rate IBM and the 
electronic computer field are expanding, 
Bob Pike foresees excellent opportunity for 
advancement in the area of his choice. 

• • • * 

There are many excellent opportunities for 
well-qualified engineers, physicists and 
mathematicians in IBM Research, Develop• 
ment and Manufacturing Engineering. Why 
not ask your College Placement Director 
when IBM will next interview on your cam• 
pus? Or, for information about how your 
degree will fit you for an IBM career, 

JUST WRITE TO: 

Mr. R. A. Whitehorne 
IBM Corp., Dept. 854 
590 Madison Avenue 
New York 22, N. Y. 

IBM 
~ 

INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 

DATA PROCESSINC 
ELECTRIC TYPEWRITERS 
MILITARY PRODUCTS 
SPECIAL ENGINEERING PRODUCTS 

SUPPLIES 
TIME EQUIPMENl 
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( Continued from page 26 ) 

The first issue of The Shamrock 
appeared at the 1906 celebration as 
a pamphlet in a green cover ( about 
4" x 7" ) and printed in green ink. 
It was dedicated on the flyleaf "To 
St. Patrick the perfect integral whose 
first derivative was an engineer." 

The high point in the 1907 cele
bration was that Professor Arthur 
M . Green, Jr. , who had so fiercely 
resented the affairs of 1903 and 1904, 
was dubbed as a Knight of St. Pat
rick, Honorary, summa cum laude, 
the first to receive this honor. Presi
dent Jesse had so far relented by 
1907 that he not only approved the 
March 17 holiday for the engineering 
students, but he granted the whole 
University an hour recess during the 
morning ceremony on the campus. 

The students who started the cele
bration in 1903 as an unscheduled 
frolic did not suspect that there was 
a perfectly legitimate reason for 
making March 17 a holiday. But 
perhaps the reader will recall that it 
was on March 17, 1863 that the en
dowment of land for a College of 
Agriculture and Mechanic Arts by 
the Federal government was unani
mously accepted by the General As
sembly of Missouri. It was appro
priate, therefore, to celebrate this 
date in a fitting manner. 

The setting aside of March 1 7 as 
Engineer's Day and the observing of 
St. Patrick traditions from year to 
year fostered a wholesome and en
thusiastic spirit of cooperation among 
the students and faculty. It was this 
fine energetic spirit that enabled the 
College of Engineering of the Uni
versity of Missouri to attain a posi
tion of prominence among the tech
nical institutions of the Middle West. 

With the establishment of the En
gineering Experiment station July 1, 
1909 through the efforts of Dean 
Shaw the College was better able to 
serve the state and its citizens. Re
search work was organized on a 
more satisfactory basis and bulletins 
were published describing the re
search projects. 

A department of agricultural en
gineering was established in 191 7 to 
be administered jointly by the di-
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v1s10ns of agriculture and engineer
ing. Its curriculum was planned to 
prepare the student to design, make, 
and operate farm machinery, to 
superintend irrigation, drainage and 
erosion control projects, and design 
and construct farm buildings. 

Continued expansion and progress 
was halted by the great depression of 
the early 30's when many of the stu
dents and faculty were forced to 
leave the campus. The physical 
plant of the College and the labora
tory equipment deteriorated because 
of lack of maintenance. But with the 
return of industrial activity and the 
aid of federal grants the College of 
Engineering began to progress. 

The new Engineering Laborator
ies Building was constructed and has 
since received new additions. New 
equipment and experimental ma
terials were obtained . As new prod
ucts are invented and produced, the 
College of Engineering keeps abreast 
with or ahead of the new trends, 
often aiding in their development. 

A well-equipped communications 
laboratory had been installed through 
the generosity of the American T ele
graph and Telephone Company and 
its subsidiary, the Southwestern Bell 
Telephone Company, and as one of 
the results the College of Engineer
ing has trained and developed scores 
of top communications engineers. It 
may be significant that four out of 
the twenty major presidencies in the 
AT&T and Bell System are held by 
engineering graduates of the Univer
sity of Missouri, including the presi
dency of the parent Company. 

World War II was another severe 
set-back to the College of Engineer
ing as it was to all other colleges, 
but in the post-war expansion enroll
ment jumped to an all-time high of 
more than 1,500 students on the Co
lumbia campus and more than 2,700 
in the University's School of Mines 
and Metallurgy at Rolla. Enroll
ment has dropped back to the near
normal of 675 students in engineer
ing at Columbia and 1,100 at Rolla. 

During the war the College par
ticipated in the University's training 
of service personnel and also estab-

( Continued on page 41 ) 

Why Vought Projects 
Bring Out The Best 

In An Engineer 
At Vought, the engineer doesn't often 
forget past assignments. Like all big 
events, they leave vivid memories. 
And it's no wonder. 

For here the engineer contributes to 
history-making projects - among 
them the record-breaking Crusader 
fighter; the Regulus II missile, chosen 
to arm our newest nuclear subs; and 
the new fast-developing 1,500-plus
mph fighter, details of which are still 
classified. 

The Vought engineer watches such 
weapons take shape. He supervises 
critical tests, and he introduces the 
weapons to the men with whom they 
will serve. 

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

electronics design and manufacture 

inertial navigation 

investigation of advanced propulsion 
methods 

Mach 5 configurations 

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

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

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

*** Or write directly to: 

C. A. Besio 
Supervisor, Engineering Personnel 

Dept. CM-6 
--------------------------

THE MISSOURI SHAMROCK 



A 
Vought 

Vignette 
ONE OF A SERIES 

The development engineer 
who exercised his option 

When it comes to end products, Bill Crowder 
never finishes what he starts. 

While Bill's colleagues were bringing to comple
tion a missile that he initiated, Bill helped launch 
eight other major projects and some minor studies. 
A restless record. But that's his privilege in Chance 
Vought's Development Section. 

Bill's department analyzes requirements for new 
weapons. Specs come from the military, or from 
Vought's own Advanced Development Planning 
Group. They outline an approaching void or short
coming in our defense structure. It's up to Bill and 
from three to thirty project teammates to produce 
an idea that will fill the vacancy. 

From Development's desks and bull sessions 
come new configurations. Some are radically dif
ferent; others, close to conventional. The best are 
projected, electronically, into the environments they 
must dominate. 

For example, Bill can forecast a proposed mis
sile's flight behavior by studying analog traces and 
columns of IBM tabulations. Electronically, he can 
observe minute performance details such as gust 
effects on a recoverable missile's landing approach. 

Tests like these refine from Bill's own offerings 
and those of others the configuration that best 
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answers the problem. Once this pattern is "ball
parked" for approximate actual size, it's ready for 
detail design ... likely to become a full-scale project. 

Time now for Bill to exercise an option all 
Vought development engineers enjoy. He may fol
low the project he's begun the full route to comple
tion. Or he may remain in Development and accept 
a new assignment. 

To himself, Bill justifies his choice something like 
this: "Changing assignments gives me a chance to 
shift gears ... to change my approach ... to broaden 
myself." 

To project engineers, anxious for him to follow 
a promising project out of Development, Bill's "no 
thank you" is practically a matter of course. 

They know he's already cleared his desk for the 
next new challenge. 

At Chance Vought the Development Engineer explores 
a unique variety of configurations and operational 
environments. He may limit his analyses of land- and 
sea-based weapons to preliminary design studies, or he 
may accompany his project through the complete 
development cycle. 
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Shamrock Sez 

Greetings and Salutations. 01 
Sam's back with some more words 
for the wise. Actually though, ac
cording to the saying, a word to the 
wise is sufficient, but I'll stretch that 
a bit. 

Guess who was back the other 
day? Well, one morning Sam was 
standing in the hallway listening to 
the flying bull, he looked up and 
there stood Jack. At first he thought 
his bifocals were playing tricks but 
they weren't. There was Jack Har
vey, one of his old associates. It 
seems that Jack lost his Knights of 
St. Pat lapel button and had made 
the trip here all the way from New 
Jersey to get another one. He wasn't 
satisfied with buying one for him
self but he wanted to buy pins for 
the whole group of Knights to be 
dubbed this March. Needless to say, 
01 Sam was flabergasted . Jack start
ed crossing 01 Sam's palm with sil
ver so fast that Sam thought that 
he was dreaming. I mean to tell you, 
this boy was for real. It's not too 
often that Sam gets such a hand 
from an old associate. Jack used to 
be President of the Engineer's Club 
and not only that, he wrote the story 
in last month's issue of the Sham
rock entitled Archimedes Principle. 
That little story received a national 
award. 
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For quite a while now the Editor 
of Ye Old Shamrock has been re
ceiving letters and announcements 
from Mademoiselle Magazine. Some
one has the wrong impression, to 
say nothing of the wrong address on 
the mail. As far as 01 Sam knows 
we aren't a style magazine. About 
a month ago Ed got an announce
ment to be posted in the hallway 
concerning a contest for an article 
on dress making, crazy, no? The en
velope was addressed to: 

The MISSOURI SHAMROCK 
Christian College 
Columbia, Missouri 

Now, who out there is playing 
tricks? If any of you girls want the 
inside dope on how to win $500 by 
writing for Mademoiselle Magazine 
just drop 01 Sam a line. He's got 
the inside information and just 
might be able to pull a few strings. 
Oh yes, this offer is open to you 
boys, too. 

About 2 weeks ago Jim Teegar
den, Business Manager of the 
SHAMROCK received an interest
ing letter from Mr. W. B. Rollins. 
Mr. Rollins graduated as a mechan
ical engineer back in 1903 and is 
still interested in the affairs of the 
Engineer's Club. That name of W. 
B. Rollins should mean quite a bit 
to not only the engineers around 

SLIPSTICK SAM, BS .,,99 

here but also to the entire Univer
sity of Missouri. As you will recall 
we have an athletic field named af
ter Mr. Rollins. He contributed lib
erally to the building of the Memo
rial Student Union and the Stadium. 
He was the first President of the En
gineering Foundation and was re
elected twice. He has been having 
cataract trouble and his eyesight is 
getting poor and he told 01 Sam to 
drop his name from the subscription 
list due to his inability to read our 
magazine. (Not on your life, Mr. 
Rollins! If you are interested OJ 
Sam will come up to Kansas City 
and read it to you in person. ) Mr. 
Rollins lives at 6422 Rockhill Road, 
Kansas City 10, Missouri. H e is ap
proaching an operation in the near 
future. Some of you alumni might 
drop him a line and tell him that 
01 Sam said "Hello." As you may 
or may not recall W. B. Rollins, re
ferred to as Ben in the November 
issue of the Shamrock in the story 
entitled "St. Pat's Day-1903 Style," 
was one of the original six students 
who helped bring about the week 
of festivities called "Engineer's 
Week." 

See ya next month. 

Slipstick Sam, B.S. '99 

THE MISSOURI SHAMROCK 



( Continued from page 38) 

lished and operated a special diesel 
training school for enlisted personnel 
of the U . S. Navy producing more 
than 5,000 graduate diesel engineer
ing specialists for Navy service. In 
addition the College participated in 
the Government's Engineering, Sci
ence and Management War Train
ing program setting up an extension 
program under which it trained 
more than 3,600 war industry work
ers in special production jobs. 

Since the war the activities of the 
Engineering Experiment Station 
have been greatly expanded and the 
College of Engineering has de
veloped a greatly expanded exten
sion and adult education program 
through cooperation with the Uni
versity's Adult Education and Ex
tension Service, providing scores of 
special schools, short courses, con
ferences, clinics, and other edu
cational programs and refresher 
courses for practicing engineers and 
industrial workers. Several thousand 
persons are served annually under 
this public service. 

Yet, the primary obligation of the 
College of Engineering is to its stu
dents; to give them a thorough 
knowledge of the fundamental prin
ciples of their profession and the 
know-how to attack engineering 
problems. Each student as he as
sumes his position of an alumnus is 
an individual measure of the success 
of the College. 

Acknowledgment: Portions of this 
article are based on "The Univer
sity of Missouri" by W. J. M enteer 
and "Engineering at The University 
of Missouri" by M. P. Weinbach. I 
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It's Free! 
the Care for Clothes 

that Money 
can't Buy! 

at DORN-CLONEY 

} J 

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

DORN-CLONEY 

The Student's Bank for over 100 years 

BOONE COUNTY NATIONAL BANK 
Conveniently !ocated just around the corner from the Stein Club 
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MULTIPLY 

Abamperes ... .... . 
Abamperes ...... . 
abamperes per sq. cm .. 
abampere-turns 
abampere-turns ....... . 
abampere-turns per cm. 
abcoulombs ... 
abcoulombs 
abcoulombs per sq. cm .. 
abfarads 
abfarads ... ... . 
abfarads .. . 
abhenries 
abhenries .. ... . 
abhenries ... .. . 
abmhos per cm. cube .. 
abmhos per cm. cube ... 
abohms .... 
abohms .. 
abohms .. ... 
abohms .. 
abohms per cm. cube .. 
abohms per cm. cube .. 

abvolts 
abvolts ... .. . 
acres .......... . 
acres .. -••··-· ... .............. • 
acres ... ........ . 
acres ....................... ..... . 
acres ...................... ....... . 
acre-feet ... ............. ............ . 
acre-feet ...... .. ............... . 

amperes 
amperes .. 
amperes per sq. cm ... 
amperes per sq. inch. 
amperes per sq. inch ... . 
amperes per sq. inch ... . 
ampere-turns 
ampere-turns 
ampere-turns per cm ... . 
ampere-turns per inch .. 
ampere-turns per inch .. 
ampere-turns per inch .. 
areas ........................... . 
areas ............................. .. . 
atmospheres ............... . 
atmospheres .................... . 
atmospheres 
atmospheres ... . . 
atmospheres ...... . 
atmospheres .... . 
Bars ............... .. ......... ...... ... . 
Bars ............. ..................... . . 
Bars .......... ... ................... ... . 
Bars .............. ......... .. ....... . . 
Bars .................................. . . 
board-feet .......... . 
British thermal units .. 
British thermal units .. . 
British thermal units .. . 
British thermal units .. . 
British thermal units .. . 
British thermal units .. . 
B.t.u. per min .. ' .............. . 
B.t.u. per min .. .. ............. . 
B.t.u. per min ................. . 
B.t.u. per min .. .............. . . 
B.t.u. per sq. ft. per min. 
bushels ... ........................... . 
bushels ........................... ... . 
bushels ......................... ..... . 
bushels .............................. . 
bushels .............................. . 
bushels .............................. . 
Centares ............................ . 
centigrams .. ... ....... ... .. ....... . 
centilters ............... ....... .. .. . 
centimeters ..... .... ... .... ...... . 
centimeters ...... .. ... .. .. ....... . 
centimeters .. .. ..... .... .. . 
centimeters .. ............... ..... . 
cen timeter-dynes ............ . 
centimeter-dynes ............ . 
centimeter-dynes ......... ... . 
centimeter-grams ........... . 
centimeter-grams ........... . 
centimeter-grams ........... . 
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CONVERSION FACTORS 

BY 

10 
3x1010 
64.52 

10 
12.57 
25.40 

10 
3xlO10 
64.52 
109 
1015 

9xl020 
10·9 
10·6 

l / 9xlO·20 
1.662xl02 

103 
10·15 
10·3 
10·9 

1 /9x 1O·2° 
10·3 

6.O15xlO-3 
1 /3x lO·10 

10·8 
43,560 
4047 

1.562x1O·3 
5645 .38 

4840 
43,560 

3.259xlO5 
1 / 10 
3x1O9 
6.452 

0.01550 
0.1550 

4.65Ox1O8 
1/ 10 
1.257 
2.540 

0.03937 
0.3937 
0.4950 

TO OBTAIN 

amperes. 
s tatamperes. 
amperes per sq. inch. 
ampere-turns 
<;ilberts 
amper•,-turns per inch 
coulombs. 
statcoulombs 
coulombs per sq. inch. 
farads 
microfarads. 
s tatfarads. 
henries 
milihenries. 
s tathenries. 
mhos per mil foot. 
megmhos per cm. cube. 

megohms 
microhoms. 
ohms. 
,tatohms. 
microhms per cm. cube. 
ohms per mil foot . 
statvolts. 
volts . 
square feet. 
square meters. 
square miles. 
s quare varas . 
square yards . 
cubic-feet. 
<;ailons. 
abamperes. 
statamperes. 
amperes per s q. inch. 
abamperes per sq. cm. 
amperes per sq. cm. 
statamperes per sq. cm. 
abampere-turns 
gilberts . 
ampere-turns per in. 
abampere-turns per cm. 
ampere-turns per cm. 
gilberts per cm. 

0.02471 acres. 
100 square meters. 
76.0 ems. of mercury. 

29.99. inches of mercury. 
33 .90 feet of water. 

10.333 kgs. per sq. meter. 
14.70 pounds per sq. inch. 
1.058 tons per sq. foot. 

9.87OxlO·7 atmospheres. 
1 dynes per sq. cm. 

0.01020 kgs. per sq. meter. 
2.O89xlO·3 pounds per sq. foot 
l.45Ox1O·5 pounds per sq. inch. 

144 sq. in.xl in. cubic inches. 
0.2530 kilogram-calories, 
777.5 foot-pounds. 

3.927x1O·4 horse-power-hours. 
1054 ioules. 
107.5 kilogram-meters. 

2.928x1O· 4 kilowatt-hours. 
12.96 

0.02356 
0.01757 

17.57 
0.1220 
1.244 
2150 

0.03524 
4 
64 
32 
1 

0.01 
0.01 

0.3937 
0.01 

393.7 
10 

l.O2Ox1O·3 
1.O2Ox1O·8 
7.376x10·8 

980.7 
10·5 

7.233x1O·5 

foot-pounds per 
horse-power. 
kilowatts. 
watts. 
watts per square 
cubic feet. 
cubic inches. 
cubic meters. 
pecks. 
pints (dry). 
quarts (dry) 
square meters. 
grams. 
liters. 
inches. 
meters. 
mils. 
millimeters. 
cen timerer-grams. 
meter-kilograms. 
pound-feet. 
centimeter-dynes. 
meter-kilograms. 
pound-feet. 

sec. 

inch. 

MULTIPLY 

centimeters 
centimeters 
centimeters 
centimeters 
centimeters 
centimeters 
centimeters 
centimeters 
centimeters 
centimeters 
centimeters 

of mercury .. . 
of mercury .. . 
of mercury .. . 
of mercury .. 
of mercury ... . 
per second .. 
per second .... 
per second .. 
per second .. 
per second ... 
per second .. 

per sec .. . 
per sec .... . 
per sec .. . 

BY 

0.01316 
0.4461 
136.0 
27.85 
0.1934 
1.969 

0.03281 
0.036 

0.6 
0.02237 

3.728xlO·4 
0.03281 

0.036 
0.02237 

ems. per sec. 
ems . per sec. 
ems. per sec. 
circular mils .. 
circu lar mils .. 
circular mils .. 
cord-feet 
cords ... 

5.O67x1O·6 
7.854x1O·7 

0.7854 
....... 4 ft .x4 ft .xl 

.. ·······-· · 8 
coulombs ....... . 
coulombs ........... . 
coulombs per sq. inch ... 
coulombs per sq. inch .. 
coulombs per sq. inch .... 
cubic centimeters . 
cubic centimeters 
cubic centimeters. 
cubic centimeters .. 
cubic centimeters 
cubic centimeters .. 
cubic centimeters .. 
cubic centimeters .. 
cubic feet ............ ... ... .. ... . . 
cubic feet .. 
cubic feet .. 
cubic feet ... 
cubic feet .. 
cubic feet.. 
cubic feet .. 
cubic feet. 
cubic feet per 
cubic feet per 
cubic feet per 
cubic feet per 
'cubic inches .. 

minute .. 
minute .. 
minute .. 
minute .. 

cubic inches ... .. ........... . 
cubic inches ......... ....... .... . 
cubic inches ................. . 
cubic inches ....................... . 
cubic inches .......... ............. . 
cubic inches ................. ... .. . . 
cubic inches ... .................... . 
cubic meters ..... .... ............. . 
cubic meters ........ .............. . 
cubic meters ... ......... ..... . 
cubic meters ... ...... ........ . 
cubic meters ......... .. .... . 
cubic meters ............ _ .. . 
cubic meters····-· •·---........ .. 
cubic meters .... .. .. ............. .. 
cubic yards ........... . 
cubic yards ..... ... --- .. ··---···· 
cubic yards ....... - ............... . 
cubic yards ............ ... .. ....... . 
cubic yards ... ... .... .. .......... . 
cubic yards ...... .... .. .. ........ .. 
cubic yards ........... . 
cubic yards ............. .. . 
cubic yards per minute ... 
cubic yards per minute .. . 
cubic yards per minute .. . 

Days ...................... ..... ....... .. .. . 
Days ...................................... . 
Days ............. ... ...... .. ..... .. .... . 
decigrams ................. ........... . 
deciliters ...... .. ......... .......... . . 
decimeters .......... .. 
degrees (angle) ...... . 
degrees (angle) .. ..... . 
degrees (angle) ... . 
degrees per second .. 
degrees per second .. 
degrees per second 
dekagrams .... . 
dekaliters .. 
dekameters .... ...... . 
doIIars (U.S.) ...... . . 
doIIars (U.S.) .... . 
dollars (U.S.) ................... . 
doIIars (U.S.) .... ..... .. ... . 
drams ............... ......... ..... .... . 
drams ..... ...... ...... ... .... ...... .. .. . 
dynes ....................... .. ...... . 
dynes ........................ ... . 

ft .x4 ft.x4 
1/10 
3x1O9 

0.01550 
0.1550 

4.65Ox108 
3.531xlO·5 
6.1O2xlO·2 

10·6 
l.3O8x10·6 
2.642x1O·4 

10·3 
2.113x1O·3 
1.O57x1O·3 
2.832xlO4 

1728 
0.02832 
0.03704 
7.481 
28.32 
59.84 
29.92 
472.0 
0.1247 
0.4720 

62.4 
16.39 

5.787x1O·4 
1.639xlO·5 
2.143x1O·5 
4.329x1O·3 
1.639x1O·2 

0.03463 
0.01732 

106 
35.31 
61.023 
1.308 
264.2 

103 
2113 
1057 

7.646x1O5 
27 

46.656 
0.7646 
202.0 
764.6 
1616 
807.9 
0.45 

3.367 
12.74 

24 
1440 

86,400 
0.1 
0.1 
0.1 
60 

0.01745 
3600 

0.01745 
0.1667 

0.002778 
10 
10 
10 

5.182 
4.20 

0.2055 
4.11 
1.772 
0.0625 

l.O2Ox1O·3 
7.233x10·5 

TO OBTAIN 

'ltmospheres. 
feet of water, 
kgs. per square meter. 
oounds per sq. foot. 
pounds per sq. inch • . 
feet per minute. 
feet per second.'·. 
kilometers per hour. 
meters per minute. 
miles per hour. · . 
miles per minute. 
feet per sec. per sec. 
kms. per hour per sec. 
miles per hour per sec. 
square centimeters. 
square inches. 
,quare mils. 

ft. cubic feet • 
ft. cubic feet. 

abcoulombs. 
statcoulombs. 
<1bcoulombs per sq. cm, 
coulombs per sq. cm. 
statcouls per sq. cm. 
~ubic feet. 
~ubic inches. 
cubic meters. 
cubic yards. 
2"ailons. 
1.iters. 
pints Oiq.) 
quarts (Iiq.) 
cubic ems. 
cubic inches. 
cubic meters. 
cubic yards. 
1rallons. 
liters. 
pints (Iiq.) 
,1 uarts (Iiq.) 
cubic ems. per sec, 
~allons per sec. 
liters per second, 
lbs. of water per min, 
cubic centimeters. 
~ubic feet 
cubic meters, 
cubic yards. 
gallons. 
liters. 
pints (liq,) 
quarts (liq.) 
,:u hie centimeters 
cubic feet. 
cubic inches. 
cubic yards. 
,allons. 
liters. 
pints (liq.) 
quarts (liq.) 
cubic centimeters 
cubic feet. 
cubic inches, 
cubic meters, 
<;allons. 
liters. 
pints (liq.) 
quarts Oiq.) 
cubic feet per second. 
g-ailons per second, 
Ii ters per second. 

hours. 
minutes. 
seconds. 
~rams. 
liters. 
meters, 
minutes, 
radians. 
seconds. 
radians per second. 
revolutions per min, 
revolutions per sec. 
~rams. 
liters. 
meters. 
francs (French). 
marks ( German) 
pounds sterling (Brit.) 
shillings (British) 
grams. 
ounces, 
grams. 
pounds. 

THE MISSOURI SHAMROCK 



MULTIPLY 

dynes ..................................... . 
dynes per square cm .. ... . 

Ergs ................... .. ...... ........... . 
Ergs ................. .............. ....... _ 
Ergs ................................. . 
Ergs ........ ..... .... ... .. .... .... ... .. ... . 
Ergs .. ·-······-··········· ••···· 
F:rgs ............ .... ...... .... ....... .... . 
Ergs ................. . 
ergs per second ............... . 
ergs per second 
ergs per second .... ........... . 
ergs per second .. ........ .. ... . 
ergs per second.: ...... . 
ergs per second ... .... . 

Farads ................. .. . 
Farads .... ...... ........ . 
Fa-rads ....... .... ....... .. . 
fathoms ......... ...... ....... ... . 
feet ........................ .. . .. . 
feet ........................... .. . . 
feet ........... .... . 
feet .. ..... . 
feet .. .... ..... .. .. . 
feet of water .. 
feet of water ................ . . 
feet of water --······ ·· ·······-
feet of water ....... .. ....... . 
feet of water········ ··········-
feet per minute ............... . 
feet per minute 
feet per minute 
feet per minute 
feet per minute 
feet per second 
feet per second ................. . 
feet per second 
feet per second .. . 
feet per second ................ . 
feet per second ................ . 
feet per 100 feet ... ... ........ . 
feet per sec ........... ....... .. .. . . 
feet per sec .............. ........ . 
feet per sec .............. .. ...... . 
feet per sec ............... ....... . 
foot-pounds ......... ..... .. . 
foot-pounds ............. .... . . 
foot-pounds ............ .. . 
foot-pounds ....... ........ . 
foot-pounds ....... ......... ....... . 
foot-pounds ......... .. ......... . 
foot-pounds ................ . 
foot-pounds per minute .. 
foot-pounds per minute .. 
foot-pounds per minute .. 
foot-pounds per minute .. 
foot-pounds per minute .. 
foot-pounds per second ... . 
foot-pounds per second .. 
foot-pounds per second ... 
foot-pounds per second .. 
francs (French) ... . 
francs (French) ................ . 
francs (French) ... ............. . 
furlongs ................... .. .......... . 

Gallons ...................... .. .... . 
Gallons .... .......... .. ..... ... ........ . . 
Gallons ..... ............ . 
Gallons ............ ................... . 
Gallons ........... ..... .. ............. . 
Gallons ......................... . 
Gallons ........................ . 
Gallons ........................ . 
gallons per minute ... . 
gallons per minute .... ... .. . 
gausses ................................. . 
gilberts ..... ... ....... .... .......... .. . 
gilberts ........ .... .... ... .......... .. . . 
gilberts per centimeter .. . 
gills ..... ................... . 
gills ....... .... ........................ . . 
grains (troy) .................... . 
grains (troy) ... . 
grains (troy) .. . 
grams 
grams ........ .. ........... ... .. ..... ... . 
grams ... ... . 
grams. . ... ...... ....... . 
grams ......... .... ... ...... .. .. ...... .. . 
grams ............ ..... ....... .... .... . 
a-rams.. ... . ................ . 
a-rams ................................ . 
gram-calories ..... .. . 
gram-centimeters ............. . 
gram-centimeters ..... ......... . 
gram-centimeters .............. . 
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BY 

2.248xlO-6 
1 

9.486x1O·11 
1 

7.376xlO-8 
1.O2OxlO-3 

10·7 
2.39Ox10-ll 
1.O2Ox1O·8 
/i.692xlO·D 
4.426xlO·6 
7.376xlO-8 
1.341x10·10 
1.434xlO-D 

10-10 

10-9 
10·6 

9xlO·ll 
6 

30.48 
12 

0.3048 
.36 
1/3 

0.02950 
0.8826 
304.8 
62.43 
0.4335 
0.5080 

0.01667 
0.01829 
0.3048 

0.01136 
30.48 
1.097 

0.5921 
18.29 

0.6818 
0.01136 

1 
30.48 
1.097 

0.3048 
0.6818 

1.286x1O·3 
1.356x1O7 ' 
5.O5Ox1O·7 

1.356 
3.241xlO-4 

0.1383 
3.766xlO-7 
1.286x1O·3 

0.01667 
3.O3OxlO·5 
3.241xlO·4 
2.26OxlO-5 
7.717x1O·2 
l.818x1O·3 
1.945xlO-2 
1.356xlO·3 

0.193 
0.811 

0.03855 
40 

3785 
0.1337 

231 
3.785x1O·3 
4.95lxlO·3 

3.785 
8 
4 

2.228xlO-3 
0.06380 
6.452 

0.07948 
0.7958 
2.021 

0.1183 
0.25 

1 
0.06480 
0.04167 
980.7 
i f.~~ 
10-3 
103 

0.03527 
0.03215 
0.07093 

2.2O6x1O·3 
3.968xlO·3 
9.3O2xlO·8 

980.7 
7.233xlO-5 

TO OBTAIN 

pounds. 
bars. 

British thermal units. 
dyne-centimeters. 
foot-pounds. 
gram-centimeters. 
joules. 
kilogram-calories. 
kilogram-meters. 
B.t. units per minute. 
foot-pounds per min. 
foot-pounds pe r sec. 
horse-power. 
kg.-calories per min. 
kilowatts. 

abfarads. 
microfarads. 
statfarads. 
feet. 
centimeters. 
inches. 
meters. 
varas. 
yards. 
atmospheres. 
inches of mercury. 
kgs. per s quare meter. 
pounds per sq. ft. 
pound s per sq. inch. 
centimeters per sec. 
feet pe r sec. 
kilometers per hour. 
meters per minute. 
miles per hour. 
centimeters per sec. 
kilometers per hour. 
knots per hour. 
meters per minute. 
miles per hour. 
miles per minute. 
per cent grade. 
ems. per sec. pe r sec. 
kms. per hr. per sec. 
meters per sec. per sec. 
miles per hr. per sec. 
British thermal units. 
~rgs. 
horse-power-hours. 
joules. 
1<:ilograms-calorics. 
kilogram-meters. 
kiolwatt-hours. 
B.t. units per minute. 
foot-pounds per sec. 
horse-power. 
kg. calories per minute. 
kilowatts. 
B.t. units per minute 
horse-power. 
kg.-calories per min. 
kilowatts. 
dollars (U.S.) 
marks (German). 
pounds sterling (Brit.) 
rods. 

cubic centimeters. 
cubic feet. 
cubic inches. 
cubic meters. 
cubic yards. 
liters. 
pints (liq.) 
quarts (liq.) 
cubic feet per second. 
liters per second. 
lines per square inch. 
abampere-turns. 

· ampere-turns. 
ampere-turns per inch. 
liters. 
pints (liq.) 
grams (av.) 
grams. 
pennyweights (troy). 
dynes. 
grains (troy). 
kilograms. 
milligrams. 
ounces. 
ounces (troy). 
poundals. 
pounds. 
British thermal units. 
British thermal units. 
ergs. 
foot-pounds. 

MULTIPLY 

gram-centimeters ....... . 
gram-centimeters 
gram-centimeters 
grams per cm ... ..... . 
grams per cu. cm. 
grams per cu. cm. 
grams per cu. cm. 

Hectares 
Hectares 
hectograms .... .. . . 
hectoliters .. .... ... ...... . 
hectometers ....... ... . 
hectowa tts .... .. .. ....... .... . 
hemispheres ( sol. angle) . 
hemi spheres (sol. angle). 
hemispheres (sol. angle). 
henrie s 
henries 
henri es ..... . 
horse-power 
horse-power 
horse-power ...... . 
horse-power 
horse-power 
horse-powe r 
horse-power.. 
horse-power (boiler) .. 
horse-vower (boiler) .. 
horse-power-hours 
horse-power-hours 
hors e-power-hours 
horse-power-hours 
horse-power-hours 
hors e-power-hours 
hours 
hours 

Inch es 
fnche s .. 
[nche s .. 
Inche s of mercury .. 
Inches of mercury .. 
Inches of mercury .. 
Inches of mercury .. 
Inche s of mercury .. 
Inches of water .. 
Inches of water 
Inches of water 
Inches of water 
Inches of water 
Inches of water 

.Joules 
Joules 
Joules 
Joules 
Joules 
Joules 

Kilograms 
Kilograms 
Kilograms 
Kilograms ....... . 
Kilograms .. .. ..... .. ..... ..... .... . 
kilogram-calories 
kilogram-calories 
kilogram-calories .. 
kilogram-calories 
kilogram-calories .... . . 
kilogram-calories 
kg.-calories per min. 
kg.-calories per min. 
kg.-calories per min. 
kgs.-cms. squared 
kgs.-cms. squared 
kilogram-meters .. . . 
kilogram-meters .. . 
kilogram-meters .... . 
kilogram-meters ... . 
kilogram-meters 
kilogram-meters .. 
kgs. per cubic meter 
kgs. per cubic meter .. 
kgs. per cubic meter .. 
kgs. per cubic meter 
kgs. per meter .. ... ... .. ...... . 
kgs . per square meter ... . 
kgs. per square meter ... . 
kgs. per square meter .. 
kgs. per square meter ... . 
kgs. per square meter .... . 
kgs. per square meter .... . 
kgs. per sq. millimeter .. . 
kilolines.. . ...................... . 
kilo Ii ters ... .. ...... ..... ..... . 
kilometers .. ........ ..... . 
kilometers ........................... . 
kilometers ........................... . 

BY 

9.8O7x1O-5 
2.344x1O·8 

1O-s 
5.6OOx1O·3 

62.43 
0.03613 

3.4O5xlO·7 

2.471 
1.O76xlO5 

100 
100 
100 
100 
0.5 
4 

6.283 
10n 
103 

l / 9xlO-ll 
42.44 

3::l,OOO 
550 

1.014 
10.70 
0.7457 
745.7 

33,520 
9.804 
2547 

1.98x1O6 
2.684x1O6 

641.7 
2.737xlO5 

0.7457 
60 

3600 

2.540 
103 
.03 

0.03::!42 
1.133 
345.::l 
70.73 

0.4912 
0.002348 
0.07355 

25.40 
0.5781 
5.204 

0.03613 

9.486xlO-4 
101 

0.7376 
2.39OxlO-4 

0.1020 
2.778xlO-4 

980.665 
103 

70.93 
2.2046 

l.1O2xlO·3 
3.968 
3086 

1.558xlO·3 
4183 
426.6 

l.162xlO-3 
51.43 

0.09361 
0.06972 

2.373x1O·3 
0.3417 

9.3O2xlO-3 
9.8O7x1O• 

7.233 
9.807 

2.344xlO-3 
2.724xlO·6 

10·3 
0.06243 

3.613x10-5 
3.4O5xlO·10 

0.6720 
9.678xlO·5 

98.07 
3.281xlO-3 
2.896x1O·3 

0.2048 
l.422xlO-3 

106 
103 
103 
10s 

3281 
103 

TO OBTAIN 

joules. 
kilogram-calories. 
kilogram-meters 
pounds per inch. 
pounds per cubic foot. 
pounds per cubic inch. 
pounds per mil-foot. 

acres . 
square feet. 
~rams. 
liters. 
meters. 
watts. 
sphere. 
spherical right angles. 
steradians. 
abhenries. 
millihenries. 
stathenries. 
B.t. units per min. 
foot-pounds per min. 
foot-pounds per sec. 
horse-power (metric) 
kg.-calories per min. 
kilowatts. 
watts. 
B.t. units per hour. 
kilowatts. 
British thermal units. 
foot-pounds. 
joules. 
dlogram-calories. 
kilogram-meters. 
'.<ilowatt-hours. 
minutes. 
,econds. 

:en ti meters. 
mils. 
varas. 
atmospheres. 
i'eet of water. 
kgs. per square meter. 
pounds per square ft. 
pounds per sq. in. 
atmospheres. 
inches of mercury. 
kgs. per square meter 
ounces per square in. 
pounds per square ft. 
pounds per square in. 

British thermal units. 
ergs. 
foot-pounds. 
kilogram-calories. 
kilogram-meters. 
watt-hours. 

dynes. 
grams. 
poundals. 
pounds. 
tons (short). 
British thermal units, 
foot-pounds. 
horse-power-hours. 
joules. -
kilogram meters. 
kilowatt-hours. 
foot-pounds per sec, 
horse-power. 
kilowatts. 
pounds-feet squared. 
pound-inches squared. 
British thermal units. 
ergs. 
foot-pounds. 
joules. 
kilogram-calories. 
s:ilowatt-hours. 
grams per cubic cm. 
pounds per cubic foot. 
pounds per cubic inch. 
pounds per mil. foot, 
pounds per foot. 
atmospheres. 
bars. 
feet of water. 
inches of mercury. 
pounds per square fL 
pounds per square in. 
kgs. per square meter. 
maxwells. 
liters. 
centimeters, 
feet. 
meters. 

43 



MULTIPLY 

kilometers .... .. ........ .. .... ... .... . 
kilometers .. .. ...... ...... ....... ... . . 
kilometers per hour ...... . . 
kilometers per hour ..... .. . 
kilometers per hour .... ... . 
kilometers per hour ...... . . 
kilometers per hour ....... . 
kilometers per hour ....... . 
kms. per hour per sec .. . . 
kms. per hour per sec ... . 
kms. per hour per sec .... . 
kms. per hour per sec .... . 
kilometers per min ........ . 
kilowatts ... .. ..... .... .... ......... .. . 
kilowatts ... .. ......... ............... . 
kilowatts .. ..... .. ...... ......... ..... . 
kilowatts ... ......... ....... .... ... ... . 
LiJ3watts ..... .. .... .. .. ...... ...... .. . 
kilowatts ....... ..... ........... ...... . 
kilowatt-hours ...... ........... . 
kilowatt-hours .. ... ............. . 
kilowatt-hours ....... .... .... .... . 
kilowatt-hours ........ .......... . 
kilowatt-hours ............ ...... . 
kilowatt-hours ... ........ .. .... . 
knots ... ..... .. ... .... ....... .... .. ...... . 
knots ... ....... .... ...... ..... ...... .. ... . 
knots ... .. ... .... ..... .... .. .. ..... .. ..... . 
knots ... ... .......... ... .. ....... ..... ... . 
knots per hour ........ : ....... . 
knots per hour .............. . . 
knots per hour ............... . 
knots per hour .... .. ..... .... . 

Lines per square cm ...... . 
lines per square inch .... . 
links (engineer's ) ....... .. ... . 
links (surveyor's) .... ....... . 
liters .......... ..... .... .... .. .. .......... . 
l iters ......... ............. .. .......... .. . 
liters ... ...... ... ...... ..... .. .. ..... ..... . 
liters ........ ... .. .......... .. ... ..... .... . 
liters ... ..... .. .... ..... ........ ......... . 
liters .... .... .... .... .......... .......... . 
liters .................. .... ..... .......... . 
liters .. .... ... ............ ...... ........ . 
liters per minute .. ........... . 
liters per minute ...... ....... . 
log10 N ...... ........ .. .... ...... ...... . 
loglo N or In N .. .... ..... .. . 
lumens per sq. ft ............ . 

Marl:s (German>.. .. ... ...... . 
Marks (German) ............ . 
Mar .. s (German ) .. .......... . 
maxwells .... .... .............. .. .... . . 
megalines .... ...... ...... ....... ..... . 
megmh cs per cm. cube .. 
megmhos per cm. cube .. 
megmhos per cm. cube .. 
megmhos per cm. cube .. 
megohms ... .............. ............ . 
meters ...... .......... .. ... ... ... ....... . 
meters .. ........ ......... ... .. ...... .... . 
meters .... .......... ........ ..... ...... . 
_Jlleters .. ..... ... .. .. .. .. .... ... ......... . 
meters .... ........... ........ ... ........ . 
meters ... .... .......... ...... .......... . . 
meter-kilograms .. .. .. ... ....... . 
meter-kilograms ...... ... ... .... . 
meter-kilograms ........ .... .... . 
meters per minute .. ...... .. . 
meters per minute .......... . 
meters per minute ... ...... . 
meters per minute ......... . 
meters per minute ... ...... . 
meters per second ... ... ..... . 
meters · per second .. ...... ... . 
meters per second .... .... ... . 
meters per second ..... .. .... . 
meters per second ..... ... ... . 
meters per second .. .. ...... . 
meters per sec. per sec .. 
meters per sec. per sec .. 
meters per sec. per sec .. . 
mhos per mil foot .... .. ..... . 
mhos per mil foot .... ....... . 
mhos per mil foot ... ....... . . 
microfarads ... .. ....... .... ......... . 
microfarads ..... ... ...... .......... . 
microfarads ........ ........ .... .. .. . 
micrograms .. ... .. .... ....... ....... . 
microliters ........ ........... ....... . 
microhms .. .. ..... .................... . 
microhms ............... .... .. ........ . 
microhms .... .... ..... .. ... ... ........ . 
microhms .......... .............. ..... . 
microhms per cm. cube .. . 
microhms per .cm. cube .. . 
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BY 

0.6214 
1093.6 
27.78 
54.68 
0.9113 
0.5396 
16.67 

0.6214 
,27.78 
0.9113 
0.2778 
0.6214 

60 
56.92 

4.425xl01 
737.6 
l. '341 
14.34 
103 

3415 
2.655x l06 

1.341 
3.6x106 

860.5 
3.671x105 

6080 
1.853 
1.152 
2027 
51.48 
1.689 
1.853 
1.152 

1 
0.1550 

12 
7.92 
103 

0.03531 
61.02 

103 
1.308xl 0-3 

0.2642 
2.113 
1.057 

5.855xl0·4 
4.403xl0·3 

2.3 03 
0.4343 

1 

0:238 
1.233 

0.04890 
10·3 
106 
10·3 

2.540 
0.1662 
0.3937 

106 
100 

3.2808 
39 .37 
10·3 
103 

1.0936 
9.807x107 

105 
7.233 
1.667 
3.281 

0.05468 
0.03 

0.03728 
1968 
3.284 

3.0 
0.06 

2.237 
0.03728 
3.281 

3.6 
2.237 

6.015x10·3 
6.015 
15.28 
10·15 
10·6 

9x105 
10-6 
10·6 
103 

10-12 
10·6 

1/ 9x10-I7 
103 

0.3937 

TO OBTAIN 

miles. 
yards. 
centimeters per sec. 
feet per minute. 
feet per second. 
kn ots per hour. 
'l1eters per minute 
miles per hour. 
ems. per sec. per sec. 
ft. per sec. per sec. 
meters per sec. per sec. 
miles per hr. per sec. 
kilometers per hour. 
B.t. units per min. 
foot-pounds per min. 
foot-pounds per sec. 
hnrse-power 
k~.-ca lori es per min . 
watts. 
British thermal units. 
fo ot-pounds. 
horse-power-h ours. 
joules . 
kil ogram -cal ories . 
kilog ram-meters. 
feet . 
'd ia meters. 
miles. 
yards . 
eentim et er s per sec. 
feet per sec. 
kil ometer s per h our. 
miles per hour. 

gausses. 
zauss es. 
inches. 
inches. 
cu bic centimeters . 
cubic feet. 
cubic inches. 
cubi c meter s. 
cubic yards . 
ga ll ons . 
pints (ljq.) 
qua rts (lj q.) 
cub ic feet per second. 
;-ali ens per second. 
log IO N or In N. 
Jog I0 N. 
foot-candle s . 

dolla rs (U.S.) 
francs (French) 
pounds sterling (Brit.). 
kilones. 
maxwell s. 
abmh os per cm. cube. 
meg mh os per in . cube. 
mhos per mil foot. 
megmhos per cm. cube. 
ohms. 
~entimeters. 
feet. 
inches. 
kil ometers . 
millimeters. 
yards. 
centimeter-dynes. 
centimeter-grams. 
pound-feet. 
centimeters per sec. 
fe et per m inute. 
feet per second. 
kilometers per hour. 
mil es per hour. 
feet per minute. 
feet per second. 
kilomete rs per hour. 
kilometers per min. 
miles per hour. 
miles per m inute. 
feet per sec. per sec. 
kms. per h our per sec. 
miles per hour per sec. 
abmhos per cm. cube. 
meghos per cm. cube. 
meg mhos per in. cube. 
a bfarads. 
farads. 
statfarad s . 
g rams. 
liters. 
abohms. 
megohms. 
ohms. 
statohms. 
abohms per cm. cube. 
microhms p. in. cube. 

MULTIPLY 

microhms per cm. cube. 
microhms per cm. cube . 
microns .... .. ......... ..... ......... ... . 
miles ..... ....... ............ ............. . 
miles .. ............ .................. .... . . 

~il:::::::::::::::::::::::::::::::::::::::· 
miles ... ................... ...... ........ . 
miles per hour .... ............. . 
miles per hour .... ... ........ . . 
miles per hour ............. . 
miles per hour ............... . 
mil es per hour ..... .... ... . 
miles per hour .. ..... . 
miles per hour per sec .. . 
miles per hour per sec .. . 
miles per hour per sec ... . 
mil es pe r hour per sec .. . 
mil es per minute .... .. ..... . 
miles per m inute ........... . 
miles per minute ........... . 
mil es per minute ........... . 
miles per minu te ........... . 
milli ~ra ms ......................... . 
n,i llih enri es ..... ...... ....... .... . . 
mi ll ihenri es .................. ... .. . 
millih enr ies .... ... .. .. ... ..... ..... . 
milliters..... . .... ............ ... . 
milli mete r s ........... ....... .... .. . 
millimeter s ... . 
millimeter s ........ ........ ....... . 
mil s 
mils 
min er's in ches .. .... .. . 
minutes (angle) .. ......... .... . 
minutes (a ngle) .. ........ .... . 
month s .......... ....... .......... ... . 
month s ............ ........... .... . 
months ........ ..... ............. . 
months .......... .. .... ....... .... . 
myriag r a ms ..................... ... . 
myria meters ... ......... .. ........ . . 
myriawatts ........ .. ...... .... . . 

Ohm s ..... .......... .......... ...... . 
Ohms ......... ......... ......... .... . 
Ohm s .. ...... ..................... . 
Ohms ..... ...... ...... ......... . 
ohms per mil fo ot 
ohms per mil fo ot ........... . 
ohms per mil fo ot ......... . 
ounces.. ..... .. ... . ........... .... . 
ounces ........... ............ . 
oun ces ... ........... ... . 
oun ces..... . ........ .... . 
oun ces (flu idJ ............... . 
3unces (fluid) ... ......... .... . 
oun ces ( troy ) .. ... ........... . 
oun ces (troy) .. ........... ...... . 
ounces (troy ) ... . 
oun ces (troy ) ............... . 
ounces per square in ch .. . 

Pennsylva'r:tia (troy ) ........ . 
P enn sylvania ( troy) ....... . 
Pennsylva nia (troy) .. 
perches (masonry ) ........... . 
pints (dry) ......... ... ... ......... . 
pints (ljquid) .. .... .... . 
poundal s .... ..... .... ... .. ........... . . 
pounda ls ... ..... .. .... .. .... ... ....... . 
pounda ls .... -··-- ········ ········ ··· 
pounds ...... ......... .. ................. . 
pounds..... ···-···-······· 
pounds.. .. . .. ....... . 
pounds ...... .. ............ ... .......... . 
pound s .................. ........... . 
pounds (troy ) ........... ....... . 
pound-fee t .......... ..... ........... . . 
pound-feet ......... .. ...... ......... . 

ound-feet ... .... .................... . 
pounds-feet squared .. .. ... . 
pounds-feet squared .. . 
pounds-inches squared ... . 
pound s- inch es squared ... . 
pounds of wa ter 
pounds of wa t er 
pound s of wa t er ...... . 
pounds of water per mi , 
pound s per cub ic foo t .. 
pounds per cu bic foo t .. 
pound s per cubic foot.. 
pound s per cub ic f ooL. 
pound s per cubic inch .. 
pounds per cubic inc:1 
pound s per cubic iuch .. 
pounds per cu bic inch 
pounds per foo t 
pounds per inch .. .. ... ... .. . 

BY 

6.015 
2.540 
10·6 

1.609xl05 
5280 

1.6093 
1760 

1-900.8 
44 .70 

88 
1.467 

1.6093 
0.8684 
26.82 
44 .70 
1.467 
1.6093 
0.4470 
2682 

88 
1.6093 
0.8684 

60 
10 ·3 
106 

1 / 9x l 0·14 
10·3 
0.1 

0.03937 
39.37 

0.002540 
10 ·3 
1.5 

2.909x10·4 
60 

30.42 
730 

43,800 
2.628x106 

10 
10 
10 

}OD 
10·6 
106 

l / 9x10·11 
166.2 
0.1662 

0.06524 
8 

437.5 
28.35 

0.0625 
1.805 

0.02957 
480 

31.10 
20 

0.08333 
0.0625 

24 
1.555 
0.05 

24.75 
33 .60 
28.87 

13.826 
14.10 

0.03108 
444.823 

7000 
453.6 

16 
32.17 

0.8229 
I.356x107 

13,825 
0.1383 
421.3 
144 

2.926 
6.94 5xl 0·3 

0.01602 
27.68 
0.1198 

261l0 ::~0·4 
0.01602 

16.02 
5.787xl0-4 
5,456x l 0·9 

27.68 
2.768x104 

1728 
9.425x10·6 

1.488 
178.6 

TO OBTAIN 

ohms per mil foot. 
microhoms p. cm. cube 
meters. 
centimeters. 
feet. 
kilometers . 
yards. 
varas. 
centimeters per sec. 
feet per minute. 
feet per second. 
kilometers per h our. 
knots per hour 
meters per minute. 
ems. per sec. per sec. 
feet per sec. per sec. 
kms. per hour per sec. 
M. per sec. per sec. 
centimeters per s ec. 
fe et per second. 
kilometers per min. 
kn ots per minute. 
miles per hour. 
; ram s. 
:i bh enries. 
henri es. 
stathenri es. 
liters. 
centimeters. 
in ches. 
mils . 
centimeter s. 
inches. 
cubic feet per min . 
radians. 
seconds (angle). 
days . 
i1ours. 
minutes . 
seconds. 
kilograms. 
kilometers. 
kilowatts . 

abohms. 
m~gohms. 
microhm s. 
statohm s. 
a bohms per cm. cube. 
microhms per cm. cube. 
microhms per in . cube. 
dra ms. 
grains. 
gr ams. 
pounds. 
cubic in ches. 
liters. 
grains (troy) . 
gram s. 
pennyweig hts (troy). 
pounds (troy) 
pounds per sq. inch. 

5r a ins• (troy) . 
grams. 
ounces (troy). 
cubic feet. 
cubic inches. 
~ubic inches. 
dynes . 
grams: 
pounds. 
dynes. 
grains. 
grams. 
ounces. 
poundals. 
pounds (av.) 
centimeter-dynes . 
centim eter-grams. 
meter-kilograms. 
kgs.-cms. squared. 
pounds-ins . squared. 
kgs .-cm s. squa red. 
pounds-feet squared. 
cubic feet. 
cubic inches. 
gallons. 
cubic feet per sec. 
grams per cubic cm. 
kgs . per cubic meter. 
pounds per cubic inch. 
pounds per mil fo ot. 
grams per cubic cm. 
kgs. per cubic meter. 
pounds per cubic foot. 
pounds per mil foot. 
kgs. per meter. 
grams per cm. 

THE MISSOURI SHAMROCK 



MULTIPLY 

pounds per mil foot ..... ... . 
pounds per square foot ... . 
pounds per square foot .. . 
pounds per square foot .. . 
pounds per square inch .. 
pounds per square inch .. 
pounds per square inch .. 
pounds per square inch .. 
pounds per square inch .. 

Quadrants (angle) .... ..... .. . 
Quadrants (angle) ......... .. . 
Quadrants (angle) ........ ... . 
quarts (dry) ...... .. .... ..... ..... . 
quarts (liq.) ....... .... ... ... .... .. . 
quinta ls ... ..... .. .... .. ...... .......... . 
quires ....... .... ..... ... ..... .... ..... ... . 

Radians .. .. ... .. ............... ........ . 
Rad ians .......... .. .......... ...... .... . 
Radians .......... .... .... .. ...... ... ... . 
radians per second ........... . 
radians per second .... ..... .. . 
r adians per second ........ .. . 
radian s per ·sec. per sec. 
radians per sec. per sec. 
r a dian s per sec. per se·c. 
reams ...... .. ...... .... ...... ... ... .. ... . . 
revolutions ....... ... ....... .. ....... . 
revolutions .. ... ....... ..... .. ....... . 
revolutions ... ........ .... .. .. ..... .. . 
revolutions per minute .. 
revolutions per minute .. . 
revolutions per minute .. 
. revs. per min. per min .. .. . 
revs. per m in. per min .... . 
revs. per min. per min .... . 
revolutions per second .. . . 
revolutions per second .. . . 
revolutions per second ... . 
revs. per sec. per sec .... .. . 
revs. per sec. per sec ...... . 
revs. per sec. per sec ... ... . 
rods ... ............. .... ..... .. ........ .... . 

Seconds (angle) ........ .. .. .... . 
spheres (solid angle) .... . . 
spherica l right angles .... . 
spherical rig ht angles ... . 
spherical right angles .... . 
square centimeters ......... .. . 
square centimeters .... ....... . 
square centimeters .... ..... .. . 
square cent imeters ... ... ..... . 
square centimeters .... ....... . 
sq. cms.-cms. sqd ... .... ... ... . 
square feet ... .. .... ........ ... ..... . 
s quare feet ..... .. ....... .. .... .... . . 
square feet ..... ... ... ....... .. .... . 
square feet .... .. .... ....... ........ . 
square feet ..... ..... ....... ....... . 
square feet ........ ..... ........... . . 
square feet ..... ... .... .......... .. . 
sq feet-feet sqd .... ........ .... . 
square inches .............. ...... . 
square inches ... .. ..... ........ .. . 
_square !nches ............ ..... ... . 
square inches ..... ............... . 
square inches .. ........ ... ... ... . . 
sq inches-inches sqd ..... .. . 
sq inches-inches sqd ...... . 
square kilometers ..... ..... .. . 
square kilometers ..... ....... . 
square kilometers ............ . 
square kilometers ............ . 
square kilometers ........ .... . 
square meters ...... ... ... ..... ... . 
· square meters ................ ... . 
-square meters ................... . 
square meters ................ .. . . 
square miles ..................... . 
square miles ...................... . 
square miles ...................... . 
square miles ...................... . 
square miles ................. .... . 
square millimeters ......... .. . 

MARCH, 1958 

BY 

2.306x106 
0.01602 

4.882 
6.944x10·3 

0.06804 
2.307 
2.036 
703.1 
144 

90 
5400 
1.571 
67.20 
57.75 
100 
25 

57.30 
3438 
0.637 
57.30 
0.1692 
9.649 
573.0 
9.549 
0.1592 

500 
360 

4 
6.283 

6 
0.1047 

0.01667 
1.745x10·3 

0.01667 
2.778x10·4 

360 
6.283 

60 
6.283 
3600 

60 
16.5 

4.848x10·/l 
12.57 
0.25 

0.125 
1.571 

1.973xl05 
l.076x10·3 

0.1550 
10·6 
100 

0.02402 
2.296xl0-5 

929.0 
144 

0.09290 
3.587x10·8 

. 1296 
1/9 

2.074xl04 
l.273x106 

6.452 
6.9.44x10·3 

106 
645.2 
41.62 

4.823xl0·5 
247.1 

10.76x106 
106 

0.3861 
1.196x106 
2.471xl0·4 

10.764 
3.861x10·7 

1.196 
640 

27.88xl06 
2.590 

3,613,040.45 
3.098xl06 
1.973x103 

TO OBTAIN 

grams per cubic cm. 
feet of water. 
kgs. per square meter. 
pounds per sq. inch. 
atmospheres. 
feet of water. 
inches of mercury. 
kgs. per square meter. 
pounds per sq. foot. 

degrees. 
minutes. 
radians. 
cubic inches. 
cubic inches. 
pounds. 
sheets. 

degrees. 
minutes. 
quadrants. 
degrees per second. 
revolutions per second. 
revolutions per min. 
revs. per min. per min. 
revs. per min . per sec. 
revs. per sec. per sec. 
sheets. 
degrees. 
quadrants. 
radians. 
degrees per second. 
radians per second. 
revolutions per sec. 
rads . per sec. per sec . 
revs. per sec. per sec. 
revs . per min. per sec. 
degrees per second. 
radians per second. 
revs . per min. 
rads. per sec. per sec. 
revs. per min. per min. 
revs. per min. per sec. 
feet. 

radians. 
steradians. 
hemispheres. 
spheres. 
steradians. 
circular mils. 
square feet. 
square inches. 
square meters. 
square millimeters. 
sq. inches-inches sqd. 
acres. 
squa re centimeters. 
square inches. 
square meters. 
square miles. 
square varas. 
square yards. 
sq. inches-inches sqd. 
circular mils. 
square centimeters. 
square feet. 
square mils. 
square millimeters. 
sq. cms.-cms. sqd. 
sq. ft .-feet sqd. 
acres. 
square feet. 
square meters. 
square miles. 
square yards. 
acres. 
square feet. 
square miles. 
square yards. 
acres. 
square feet. 
square kilometers. 
square varas. 
square yards. 
circular mils. 

MULTIPLY 

square millimeters .. .. ....... . 
square millimeters .. .. ....... . 
square mils .. ........ .......... .... . 
square mils .......... .......... .... . 
square mils .. .. ...... ......... .... . . 
square varas ...................... . 
square varas ........... ............ . 
square varas ......... ..... .. .. .. ... . 
square varas ......... ....... .... ... . 
square yards ........ ..... .... ... . 
square yards ...... .. ............. . 
square yai_ds .... ......... .. ..... . 
square yards .. .. ................. . 
square yards .. ..... .. ............ . 
statamperes ........ .. ....... ....... . 
statamperes .... ............ ........ . 
statcoulombs ................ ..... . . 
statcoulombs .. ... ... ... .. .. ... .... . 
statfarads ... ......... .. ........ .. .... . 
s tatfarads .... ..... .. ...... ...... ..... . 
statfarads ....... ... ............ .. .... . 
stathenries ..... ....... ..... .. ....... . 
stathenries .... ... .. ..... ......... .. . 
sta thenries ..... .... .. ....... ..... ... . 
statohms .. .......... ... ...... ... .... .. . 
statohms .. ....... .. ........... .... .... . 
statohms .. ...... ....... ...... ..... ... . . 
statohms ...... ...... .. .... ...... ...... . 
statvolts .... ..... .. ... .. ....... ........ . 
statvolts ... ... .... ...... ... .... ........ . 
steradians ... ..... ... ... .. ..... .... ... . 
steradians ... .. .... .. ... ... ... .... .. .. . 
steradians .... ......... ... ... ... .. .... . 
steres ............ .......... ... .. ......... . 

Temp. (degs. C)+273 .... .. . 
Temp. (degs. C.) +17.8 ... . . 
temp (degs. F.) +460 .... .. . 
temp. (degs. F.)-32 .. .... . 
tons (longs) ........... ..... .... ... . 
tons (longs) .. ...... ..... .. .... ... . . 
tons (metric) .......... ... ... .... . 
tons (metric) ............ ........ . 
tons (short) .. .... ... .. ...... ...... . 
tons (short) .... ...... ... .......... . 
tons (short) per sq. ft .. . . 
tons (short) per sq. ft ... . 
tons (short) per sq. in ... . 
tons (short) per sq. in ... . 

Varas .... ..... .. .. .. ............. ........ . 
Varas ....... ......... _. .......... ......... . 
Varas .. .... ............ .. ................ . 
Varas ...... ..... .. .. ...... .......... ..... . 
volts .. ...... ....... .... ......... .. ....... . . 
volts ........ ... .... ....... ..... ........ ... . 
volts per inch .. .. .... ....... .... .. . 
volts per inch .... .... ... ..... .. ... . 

Watts ... .... ........... ... ........ ..... .. . 
Watts ... ... ...... ...... ........... ...... . . 
Watts .. .. ... ...... .. .... ...... ... ..... ... . 
Watts ..... ..... .. ... ..... ....... ....... .. . 
Watts .. ......... .... ..... ... ..... ........ . 
Watts .. ...... ... .. ....... ....... ........ . . 
Watts .. .. .... ...... ... .................. '. . 
watt-hours ........ ... ........ ....... . . 
watt-hours ... .... ..... ..... ... ... ... . . 
watt-hours .. ..... .......... ........ .. . 
watt-hours ........ .. ................ . . 
watt-hours ........ ... ................ . 
watt-hours .. ... ....... ...... ... ... ... . 
webers ............ .... .................. . 
weeks ........ .... ........... ...... ... ... . . 
weeks ... ................................. . 
weeks ...................... .. ......... ... . 

Yards .............. ...................... . 
Yards .......... ... ....................... . 
Yards ...... .... ..... _ ..................... . 
Yards ............. ....................... . 
Yards ........... .... ..................... . 
years (common) ................ . 
years (common) ................ . 
years (leap) ....................... . 
years (leap) ....................... . 

These 

BY 

0.01 
1.550xl0·3 

1.273 
6.452xl0-6 

10·6 
.0001771 
7.716049 

,0000002765 
.857339 

2.066x10·4 
9 

0.8361 
3.228x10•7 

1.1664 
l / 3xl0·10 
1/ 3x10·9 
l / 3xlO-IO 
l /3x10-9 

1/ 9x10·20 
1/ 9x10·11 

1/ x10·5 
9x1020 
9xl011 
!lx1014 
9/ 1020 
9x10° 
9x1017 
9x1011 
3x1010 

300 
0.1592 

0.07958 
0.6366 

103 

1 
1.8 
1 

5/ 9 
1016 
2240 
103 

2205 
907.2 
2000 
9765 
13.89 

l.406x106 
2000 

2.7777 
33.3333 
. 000526 

. 9259 
108 

1/ 300 
3.937x107 
l.312x10·3 

0.05692 
107 

44.26 
0.7376 

l.341x10·3 
0.01434 

10·3 
3.415 
2655 

1.341x10·3 
0.8605 
367.1 
10·3 
108 
168 

10,080 
604,800 

91.44 
3 
36 

0.9144 
1.08 
365 
8760 
366 

8784 

TO OBTAIN 

square cent imeters. 
square inches. 
circular mils . 
squa re centimeters. 
square inches. 
acres. 
square feet. 
square miles . 
square yards. 
acres. 
square feet. 
, quare meters. 
square miles. 
squa re varas. 
abamperes. 
a mperes. 
abcoulombs. 
coulombs. 
abfarads. 
fa rads. 
microfarads. 
abhenries. 
henries. 
millihenries. 
abohms. 
megohms. 
microhms. 
ohms. 
abvolts. 
volts. 
hemispheres. 
spheres. 
spherical right angles. 
liters. 

abs. temp. (degs. C.) 
temp. (degs. Fahr.). 
abs. temp. (degs. F.). 
temp. (degs. Cent.). 
kilograms. 
pounds. 
kilograms. 
pounds. 
kilograms. 
pounds. 
kgs. per square meter. 
pounds per sq. inch. 
kgs . per square meter. 
pounds per sq. inch. 

feet. 
inches. 
miles • 
yards . 
abvolts. 
statvolts. 
abvolts per cm. 
statvolts per cm. 

B.t. units per min. 
ergs per second. 
foot-pounds per min. 
foot-pounds per sec. 
horse-power. 
kg.-calories per min. 
kilowatts. 
British thermal units. 
foot-pounds. 
horse-power-hours. 
kilogram-calories. 
kilogram-meters. 
kilowatt-hours. 
maxwells. 
hours. 
minutes. 
seconds. 

centimeters. 
feet. 
inches. 
meters. 
varas. 
days. 
hours. 
days. 
hours. 

tables courtesy the Iowa Transit 
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BUI.LARNEY 

THE ROOSTER 

P. Waldo Stone 

Once upon a midnight dreary, while 
I pondered, weak and weary, 

Nose pressed hard against my slide 
rule, cranking out some stress and 
strain, 

While I nodded, nearly napping, 
suddenly there came a tapping, 

As of someone gently rapping, rap
ping at my window pane. 

"'Tis a joke," I muttered tersely, 
"just a neighbor's idle game." 
And grasping my slide rule once 
again. 

Back to calculations turning, as I set 
my slide rule churning, 

Soon again I heard a tapping some
what louder than before. 

"What do you want," cried I. "Drop 
dead and bother me no more." 

But the tapping still persisted- the 
nuisance at my pane insisted, 

And again I took my eyes from com
putation's bore. 
"'Tis the wind and nothing more. 

Open here I flung the shutter, when, 
with ostentatious flutter, 

In there stepped a scraggly rooster
a bird I'd never seen before. 

T error struck, I ran berserk and 
bolted for my chamber door, 

But I tripped upon the rug and dug 
my nose into the floor-
Crowed the rooster, "Nevermore." 

Not the least bit shy he seemed, as 
atop my lamp h~ preened. 
Crowed the rooster, "Nevermore." 

Such a phrase from lowly chicken 
caused my rapid pulse to quicken, 

Though its statement little meaning, 
little relevancy bore; 

46 

And, apparently demented, I sat 
there watching this contented 

Refugee from Pathe News, as feath
ers floated to the floor. 

Why should I be thusly cursed by 
fowl or field before me 
Croaking this insipid, "Never
more?" 

Then I had an inspiration - this 
must be a strange creation 

Sent to guide me o're the sea of 
knowledge to diploma's shore, 

Sent from Tutankhamen olden a 
harbinger of future golden, 

Armed with knowledge, boundless 
wisdom taken from celestial store

Fate's red apple sent to ease my tor
tured mind forevermore. 
Croaked the rooster, "Nevermore." 

"Will I be a Wheeler dealer, will I 
be a dorm free mealer? 

T ell me bird, this flagrant knowl
edge I beseechingly implore 

Will the campus queen caress me, 
and my M.E. readers bless me, 

While my lab reports come back 
"A's" galore? 

Give me light, on mangy beacon, tell 
of joys for me in store." 
Quoth the rooster, "Nevermore !" 

As my sweet illusions shattered, I 
would cheerfully have splattered 

This old bird against the wall, but 
reason strong within me bore, 

I must ever be a knave, Engineer
ing's fawning slave 

Back I turned to long forgotten 
tomes of scientific lore, 

As the rooster, slightly steaming, 
watching me- long despairing
pore 
Shrieking, crowing, cawing, "Nev
ermore." 

LEROY KROENKE, M.E. '58 

"She isn't my best girl-just necks 
best." 

Prof: "Well, is the theory clear 
to you now?" 

Student: "Yeah, just as though it 
had been translated into Hindu
stani by Gertrude Stein and read to 
me by a tobacco auctioneer." 

Johnny hopes to make the news. 
He wants to fill his father's shoes. 

Mary hopes to do much better
She wants to fill her mother's 

sweater. 

Young man transferring from En
gineering to B.A. would like to trade 
one good study lamp for comfort
able bed. 

The wild crowd has a new game 
going. Three guys rent a hotel room 
and each brings a quart of Old 
Screech with him. They sit and 
drink for an hour, then one of them 
gets up and leaves. The other two 
have to guess which one left. 

He: "Why wait until we get home 
before you tell me if you'll marry me 
or not?" 

She: "I'm scared. This is the very 
spot where my father proposed to 
my mother." 

H e: "So what!" 
She: "Well, on the way home the 

horses ran away and my father was 
killed." 
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'Maximum results 
from a college education ••• 

Education is the springboard for 
your future. Couple it with the 
proper engineering experience, such 
as you receive at Garrett, and you 
have the ingredients for a successful 
career in engineering fields which 
will be expanding for years. 

At Garrett, specific opportunities 
in aircraft, missile and technological 
fields include: system electronics; 
computers and flight instruments; 
gas turbine engines and turbine 

In the field of cryogenics, where temperatures approach absolute zero, 
design problems multiply. Garrett mechanical, chemical and metal
lurgical engineers worked together to produce this fan which rotates 
at 10,000 rpm at -420° F ... without lubrication! 

motors; prime engine development; 
cryogenic and nuclear systems; 
pneumatic valves; servo control units 
and air motors; industrial turbo
chargers; air conditioning and pres
surization and heat transfer. 

In addition to direct assignments, 
a 9-month orientation program is 
available to aid you in selecting your 
field of interest. This permits you to 
survey project, laboratory and 
administrative aspects of engineer-

ing at Garrett. With company finan
cial assistance you can continue your 
education at outstanding universities 
located nearby. 

Project work is conducted by 
small groups where the effort of each 
individual is more quickly recog
nized and where opportunities for 
learning and advancement are 
greatly enhanced. For complete 
information, write to Mr. G. D. 
Bradley. 

THE 
~ 

GARRETT .... CORPORATION 

9B51 S. SEPULVEDA BLVD . • LOS ANGEL.ES 45. CALIFORNIA 

DIVISIONS: A/RESEARCH MANUFACTURING. LOS ANGEL.ES • A/RESEARCH MANUFACTURING. PHOENIX • AIRSUPPL.Y 

A/RESEARCH INDUSTRIAL. • REX• AERO ENGINEERING • AIR CRUISERS • A/RESEARCH AVIATION SERVICE 
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BULLARNEY 
An overly-inquisitive motorist drew 

up beside a car parked on a lonely 

road. 
"Hey, you two in there! Got motor 

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

A husband answering the phone: 

"How do I know? Why don't you 

call the weather bureau?" 
"Who was that?" asked his wife. 

"Some fool wanted to know if the 

coast was clear." 

"" 
It's remarkable how much fun you 

can get laughing at the picture on 

your ID card before realizing that's 

what you really look like. 

"" 
M.E. Problem Test No. 2 

A crosseyed woodpecker with a 

cork leg and synthetic rubber bill re

quired ½ hour to peck ½ of the dis

tance through a cypress log 53 years 

old. Shingles cost 79c per hundred 

and weigh 8 pounds apiece. The log 

being pecked upon is 34 feet long 

and weighs 46 pounds per foot. As

suming that the coefficient of friction 

between the woodpecker's bill and 

the cypress log is 0.097 and there is 

negligible resistance to diffusion, how 

many units of vitamin B1 will the 

woodpecker require in pecking out 

enough shingles for a $75,000 barn 

with detachable chicken house? The 

woodpecker has efficiency of 97 per 

cent, and gets time and a half for 

overtime. 

"" 
Two old ladies were enjoying the 

music in the park. 
"I think it's a Minuet from Mig

non," one said. 
"I think it's a waltz from Faust," 

said the other. 
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The first went over to what she 

thought was the board announcing 

the numbers. 
"We're both wrong," she said 

when she got back, "It's a Refrain 

from Spitting." 

"" 
Warning-A gentle Quaker hear

ing a strange noise in his house one 

night, got up and discovered a bur

glar busy at work. So he went and got 

his gun, then came back and stood 

quietly in the doorway. "Friend," he 

said, " I would do thee no harm for 

the world, but thee standest where 

I am about to shoot." 

"" 

~ 

Girls are like newspapers. They 

all have forms, they always have the 

last word, back numbers are not in 

demand, they have great influence, 

you can't believe everything they say, 

they're thinner than they used to be, 

they get along by advertising, and 

every man should have one of his 

own and not try to borrow his 

neighbor's. 

"" The day after finals, a disheveled 

Ch.E. walked into a psychiatrist's 

office, tore open a cigarette, and 

stuffed the tobacco up his nose . 
"I see you need some help," re

marked the startled doctor. 
"Yeah," agreed the student, "do 

you have a match?" 
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PHOTOGRAPHY AT WORK 
No. 30 in a Kodak Series 

Peps i-Cola Intern ational Panorama, 
a magazine of places and peop le, 
reaches peop le arou nd the wo rld, 
builds recogn ition for Pepsi-Cola as a 
product associa ted with the better, 
happ ier side of li fe. 

Photography 
speaks 
• 1n every 
language 

T his picture leaves no doubt that Netherl and ers 
a re neighborly . 

\,Vhat better way to say peop le take natura ll y to 
"Pepsi" whet her in Leopoldvi ll e or Lichtenstein? 

To tell its story in 75 coun
tries , Pepsi-Cola puts pictures 
to work to add meaning to the 
product 's g lobal billing as' 'the 
refreshment of friendship.' ' 

To build up an atmosphere of 
fri endlin ess and und erstanding 
in mark ets arou nd th e wo rld , 
P epsi-Cola Inte rn a ti o n al pub 
li shes "Panorama" - and gives t he 
brunt of t he job to photography . 

Phot ogra ph y kn ows no lan 
guage barrier. It is clear to young 
and old alike-appeals to eve ry-

one. With photograph y, people 
are real ; situations authenti c, 
convin cing. This is what makes 
photograph y such a powe rful 
sa lesman. 

Large businesses and small ca n 
use t his powerful salesmanship
ca n aho use photography to cut 
cos ts and save t ime in many other 
ways . ] t can help with problems 
of product design-ca n watch 
qu ality in production. It trai ns. 
It cuts office routine . You' ll find 
th at it can work for you, too. 

EASTMAN KODAK COMPANY, Rochester 4, N. Y. 
. . . . . . . . . . . . . . 

CAREERS WITH KODAK 

With photograph y and photograp hic processes 
becoming increasin gly im portant in the business 
and industry of tomorrow, there are new and 
challenging opportunities a t Koda k in resea rch, 
engineeri ng, elec tronics, design and production . 

If yo u a re looki ng for such an interest in g oppor
tunit\·, \\' ri te for in for mat ion about careers with 
Kod~k. Add r ess : Bu s in ess a nd T e c hni ca l 
Personnel Dep t., Eastma n Kodak Comp;, ny, 
Roch ester -1 , I\. Y. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . __ ...., .. 



Q. Mr. Hill, what can I do to get the 
most out of my job interviews? 

A. You know, we have the same 
question. I would recommend that 
you have some information on what 
the company does and why you be
lieve you have a contribution to 
make. Looking over company in
formation in your placement office 
is helpful. Have in mind some of the 
things you would like to ask and try 
to anticipate questions that may 
refer to your specific interests. 

Q. What information do you try to get 
during your interviews? 

A. This is where we must fill in be
tween the lines of the personnel 
forms. I try to find out why partic
ular study programs have been fol
lowed, in order to learn basic motiva
tions. I also try to find particular 
abilities in fields of science, or math
ematics, or alternatively in the more 
practical courses, since these might 
not be apparent from personnel rec
ords. Throughout the interview we 
try to judge clarity of thinking since 
this also gives us some indication of 
ability and ultimate progress. One 
good way to judge a person, I find, 
is to ask myself: Would he be easy 
to work with and would I like to 
have him as my close associate? 

Q. What part do first impressions play 
in your evaluation of people? 

A. I think we all form a first im
pression when we meet anyone. 
Therefore, if a generally neat ap
pearance is presented, I think it 
helps. It would indicate that you 
considered this important to your
self and had some pride in the way 
the interviewer might size you up. 

Q. With only academic training as a 
background, how long will it be before 
I'll be handling responsible work? 

One of a series* 

Interview with General Electric's 

W. Scott Hill 

Manager- Engineering Recruiting 

Qualities I Look For 

When Recruiting Engineers 

A. Not long at all. If a man joins a 
training program, or is placed direct
ly on an operating job, he gets 
assignments which let him work up 
to more responsible jobs. We are 
hiring people with definite consider
ation for their potential in either 
technical work or the management 
field, but their initial jobs will be 
important and responsible. 

Q . How will the fact that I've had to 
work hard in my engineering studies, 
with no time for a lot of outside activi
ties, affect my employment possibilities? 

A. You're concerned, I'd guess, with 
all the talk of the quest for "well
rounded men." We do look for this 
characteristic, but being president 
of the student council isn't the only 
indication of this trait. Through 
talking with your professors, for 
example, we can determine who 
takes the active role in group proj
ects and gets along well with other 
students in the class. This can be 
equally important in our judgment. 

Q. How important are high scholastic 
grades in your decision to hire a man? 

A. At G.E. we must have men who 
are technically competent. Your 
grades give us a pretty good indica
tion of this and are also a measure 
of the way you have applied your
self. When we find someone whose 
grades are lower than might be ex
pected from his other characteristics, 
we look into it to find out if there 
are circumstances which may have 
contributed. 

Q. What consideration do you give work 
experience gained prior to graduation? 

A. Often a man with summer work 
experience in his chosen academic 

field has a much better idea of what 
he wants to do. This helps us decide 
where he would be most likely to 
succeed or where he should start his 
career. Many students have had to 
work hard during college or sum
mers, to support themselves. These 
men obviously have a motivating 
desire to become engineers that we 
find highly desirable. 

Q. Do you feel that a man must know 
exactly what he wants to do when he is 
being interviewed? 

A. No, I don't. It is helpful if he 
has thought enough about his in
terests to be able to discuss some 
general directions he is considering. 
For example, he might know whether 
he wants product engineering work, 
or the marketing of technical prod
ucts, or the engineering associated 
with manufacturing. On G-E train
ing programs, rotating assignments 
are designed to help men find out 
more about their true interests be
fore they make their final choice. 

Q. How do military commitments affect 
your recruiting? 

A. Many young men today have 
military commitments when they 
graduate. We feel it is to their ad
vantage and ours to accept employ
ment after graduation and then ful
fill their obligations. We have a 
limited number of copies of a De
partment of Defense booklet de
scribing, in detail, the many ways in 
which the latter can be done. Just 
write to Engineering Personnel, 
Bldg. 36, 5th Floor, General Electric 
Company, Schenectady 5, N. Y. 959-s 

*LOOK FOR other interviews dis
cussing: • Advancement in Large 
Companies • Salary • Personal 
Development. 

GENERAL. ELECTRIC 





Picture ol a man 

trying to 

wreck a train 

Railroad trains have been clocked at speeds as high as 111 
miles an hour. Most trains on open stretches run on a schedule 
that exceeds 60 miles per hour. Isn't it remarkable, when you 
think of it, that nobody ever wonders whether the wheels will 
hold up? For many years we have made this our concern so that 
it would never have to be yours. 

To make sure that fast trains will also be safe trains, U. S. 
Steel resea rch teams carry on a continuing study of railroad 
wheels at the U. S. Steel Research Center at Monroeville, Pa. 
Wheels of the type used in high-speed service are subjected to 
the toughest trials which can be administered on the world's 
largest inertia dynamometer. Here wheels are driven at speeds 
equivalent to 160 mph, with the dynamometer generating 68½ 
million foot-pounds of energy-enough to lift a 34,000-ton ocean 
liner one foot in the air. These t ests show us the minor revisions 
in design which enable us to maintain the wide safety margin 
for the ever-increasing speed of operation. Today's wheels would 
provide complete safety at train speeds which are, as of now, 
impossible to attain. 

This is only one of hundreds of research projects at U. S. 
Steel directed toward tomorrow's super products. And research 
is only part of the job of making, shaping, treating steel. It's 
a big job and we need good people to help us-people with your 
kind of training. 

More of our story is told in the booklet, "Paths of Oppor
tunity," which you can obtain by writing to United States Steel, 
Personnel Division, Room 1662, 525 William Penn Place, Pitts
burgh 30, Pennsylvania. 
USS is a registered trademark 

@ United States Steel 



Put your creative ability to work at 

WESTINGHOUSE 

Where engineering talent is recognized 

AIMS TORPEDOES. C. H. Jones (Northwestern-EE) 
is Assistont Department Manager of electronics and 
nuclear physics department. He recently invented 
a new device for underwater acoustics applica
tions. While at Westinghouse he has supervised 
varied research projects on color TV, antennas, micro 
waves, radar and sonar. 

BATTLEFIELD RADAR. J. W. Currie (U.S. Naval Academy-EE) 
and C. J. Miller (Virginia Polytech-EE) check fabric of the 
huge Westinghouse paraballoon, which they developed with 
the help of Cornell Aeronautical Laboratories. This lollypop
shaped device, more than 30 feet high when inflated, makes 
possible for the first time a lightweight, mobile radar antenna 
which can be set up near the front lines to support ground 
troops in battle. 

ATOMIC FLEET ENGINEER. P. N. Ross (Harvard 
-EE) is assistant manager of Large Ship Reactor 
Project for Westinghouse. He joined the com
pany as a groduote student, rose rapidly in 
nuclear work. Mr. Ross played a key role in 
development of USS Nautilus, the first atomic 
submarine. 

HEADED NEMA. J. H. Jewell (Pratt 
Institute-ME) headed National 
Electrica I Manufacturers Associa
tion in 1954-55. He is Westing
house vice president in charge 
of marketing. 

TURBINE EXPERT. C. C. Franck Sr. (Johns 
Hopkins-MME) is consulting engineer 
in Westinghouse Steam Division. His 
research helped develop the Normandy 
invasion fleet. He is an internationally
known authority on steam turbines. 

UTILITY "DOCTOR." As head of the Westinghouse 
Electric Utility Engineering Section, J. K. Dillard 
(Georgia Tech.-EE) helps diagnose ills and treat 
problems of 220 electric utilities across the nation. 
AC colculoting board in background is largest com
puter of its kind in industry. 

AIEE PRESIDENT. A. C. Montieth 
(Queen's University, Kingston, 
Ontario) was 1954-55 president 
of AIEE. He is vice president in 
charge of all Westinghouse ap
paratus products divisions. 

WINS LAMME MEDAL OF AIEE The Lamme Medal, 
one of the notion's top honors in electrical engineer
ing. was won in 1955 by Dr. Clinton R. Hanno, 
(Purdue-EE) associate director of Westinghouse 
Research Laboratories. Left to right: Dr. John A. 
Hutcheson, (North Dokoto-EE), Westinghouse vice 
president in charge of engineering; Dr. Hanna; 
and M. D. Hooven, AIEE head. Seven other West
inghouse engineers have won the Lamme Medal 
ond 11 others the AIEE's Edison Medal. 

MOST EFFICIENT POWER STATION . J. W. Batchelor (Purdue-EE), 
head of Westinghouse Turbine Generator Engineering Dept., 
looks over the equipment which he helped to develop at Kyger 
Creek (Ohio) power station. The Federal Power Commission 
labelled this the most efficient station in the nation for 1955. 
Four Westinghouse turbine generators, each ,rated at 217,260 
kilowatts, are there. 

~stinghouse 
FIRST WITH THE FUTURE 

MODERN-DAY PIONEER. Dr. R. A. Ramey, Jr. 
(U. of Cincinnati-EE), is a pioneer in magnetic 
amplifiers. Joining Westinghouse in 1952 as a 
section engineering manager, he is now mana
ger, new products department. He also had 
an important part in guiding the development 
of Cypak, the Westinghouse industrial control 
unit that thinks, decides and remembers. 



Thomas Henry Huxley ... on pure and applied science 

"I often wish that this phrase, 'applied science.' 

had never been invented. For it suggests that there 

is a sort of scientific knowledge of direct practical 

use, which can be studied apart from another 

sort of scientific knowledge, which is of no practi

cal utility, and which is termed 'pure science.' 

But there is no more complete fallacy than this. 

What people call applied science is nothing 

but the application of pure science to particular 

classes of problems. It consists of deductions from 

those general principles, established by reasoning 

and observation, which constitute pure science. No 

one can safely make these deductions until he has 

a firm grasp of the principles." -Science and Culture 

THE RAND CORPORATION, SANTA MONICA, CALIFORNIA 
A nonprofit o rga niza tion engaged in resea rch on problems re lated lo national security and the public inte res t 
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THE POLYETHYLENE PLANT in Orange, Texas is one of within the past four years. A third major new project is the 

two major new plants built by Spencer Chemical Company urea plant now under construction in Henderson, Kentucky. 

This Plant Wasn't Here 3 Years Ago ■ ■ ■ 

Read why it pays you to start your engineering career with a fast-growing firm. And 

see how Spencer Chemical Company's growing record stays ahead of the industry's: 

In 10 years, Spencer Chemical Company 
has expanded ten-fold in total assets. 
Four years ago we opened a new 
ammonia plant in Vicksburg, Mis
sissippi. Our polyethylene plant 
opened two years ago and is now 

being doubled in capacity. This 

year we're building a new urea 
plant in Henderson, Kentucky. 

Career opportunity is greatest where 

company rate of growth is greatest. 
A company that is constantly ex

panding and constantly launching 
new projects has a constant demand 

for men with proven ability to fill 
new and more responsible posts. 
Even the same position grows in 
importance, responsibility, and re

wards as a company progresses. 

Find out the full story of why it will 

pay you to start your career in 

engineering or chemistry with a fast
growing company like Spencer. See 
the Spencer representative when he 
calls at your campus this year. 
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Spencer's growth in assets -as shown 

by chart above-is greater than that 

of the industry as a whole. 

SPENCER CHEMICAL COMPANY 
General Offices : Dwight Bldg. , Kan sas City 5, Mo. • Manufacturers of "Poly-Eth" Polyethylene • Nylon 
Ammonia (Commercial and Refri geration Gradel • Aqua Ammonia • 83 % Ammonium Nitrate Solution 
Synthetic Methanol • Formaldeh yde • Hexamine • "Mr. N" Ammonium Nitrate Fertilizer • SPENSOL 
(Spencer Nitrogen Solutions) • FREZALL (Spencer Dry Ice) • Liquid CO2 • Cylinder Ammonia • Nitric Acid 

Watch for this name ,~, at interview time 

America's Growing Name in Chemicals 
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• Flexible 
• Permanent 
• Watertight 
• Easy 

to install 

Perfect joints in a wet trench 

with the new Dickey Coupling 
With the new Dickey PVC• Coupling, you can 
make completely watertight joints-even under 
a foot of trench water. Pipe installation is faster 
and simpler. No mixing compounds are required 
-just a firm push of the spigot into the bell joins 
the two pipe sections and the joint remains flex
ible. Fused to the pipe at the factory, it comes to 
you ready to use. This new Dickey Coupling
a result of years of research by the Dickey Co.
is different from any other method of jointing 
pipe. When you specify the new Dickey Cou
pling on Dickey Salt-Glazed Vitrified Clay Sewer 
Pipe, you know your sewers will be watertight, 
acid-proof and root resistant. 

•Polyvinyl chloride $ 
Send today for free 

fact-filled Bulletin 718 ~~~ 

Providing improved sanitation for better living 

ICKEV ::~~t;l~zed 
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. 

eo•• If it's made of clay it's good .•. if it's made by Dickey it's better 
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Whether Her Attire Is FORMAL, 
SEMI-FORMAL, or INFORMAL 

Compliment Her With A CORSAGE 

Flowers Wired Anywhere 

25 ON THE STROLLWAY 
PH. GI 2-3151 

• Hart Schaffner & Marx 

• Botany 

• Manhattan 

For Advertised Brands 

~ 
"OF COURSE" 

TIGER Laundry 
& Dry Cleaning Co. 

GI 3-4155 

1101 Broadway-Columbia 

Purchase Your 
Feature Lock 

Engagement Rings 
At 

CAMPUS JEWELRY 
Use Y our Credit 

Free Gift Wrapping and 
Wrapping for Mail 

on All Gifts 
706 Conley across from Jesse Hall 

BARN HART'S 
Laundry & 

Dry Cleaning Co. 
GI 3-3197 

110½ N. 8th - Columbia 
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name app lying to the erec
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Dr. Adrian Pauw and built 
by Civil Engineering stu
dents at the University of 
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TOMORROW AND THE DAY AFTER 

What will happen tomorrow or the day after; or better yet, next year 
or the year after? Will man continue to create a better, more comfortable 
and spacious society or will he remain at his present high level? Some say, 
"No, we cannot advance at our present rate n1uch longer." It is not hard 
to recall expressions of the past which have resulted from new and better 
things. "Get a horse" and "It'll never fly" are just a few of these sayings 
from the more conservative class who thought that man had reached his 
peak of technological advancement. They were wrong and so will others he 
wrong when they mock and dispute the dreams of the future. 

There will come a day, and not into the too far future, when the ordi
nary citizen will enjoy new comforts and conveniences such as small diesel 
turbine autos with greater comfort than the present cars and will at 
the same time get 100 miles to the gallon. Homes will have heat pumps for 
year round air conditioning, electrostatic dusters, and completely automatic 
Laundro-closets for the housewife. When one takes off his suit and hangs it 
up, moving tracks will carry it into the wash chamber, then the rinse 
chamber, and then to the dry closet. Within minutes it will return to the 
rack in the hanging closet, clean and ready to wear. Dirt will he removed 
by ultrasonic energy by inaudible sound waves. Refrigerators will he with
out conventional n1otors and compressors. Instead, electrical current will 
pass through the junction of two different metals. This new application of 
a presently known phenomenon will produce cold. Conventional entertain
ment in the "home of tomorrow" will include high fidelity and television 
in every room from sets resembling pictures on the wall. Once the radio 
was a large cumbersome wooden box hut now some radios are capable of 
being carried in a shirt pocket. Television will in the future he flat screened 
in color and three dimensions. 

Mr. Gwilym A. Price, chairman and president of Westinghouse Electric 
Corporation, in a "crystal hall" glance ahead to the United States of 1977 
states that the nation's electric utility industry will have 75 million cus
tomers, 2.2 trillion kilowatt-hour sales, and an installed generating capacity 
of 550 million kilowatts. One-fourth of the installed capacity will he in 
nuclear plants, which will just about equal the total capacity of 1957. 

Where then will all these new and better things come from? Research 
will he the answer as it has been in the past few decades. American industry 
is spending $7 billion for research this year - 20 per cent more than in 
1956. In 1960 it will probably he spending $9 billion. No nation has ever 
before made such an incredible investment in the systematic application of 

scientific knowledge to its industrial problems. The answer to who will 
bring these marvels is again the youth of our country, those who now take 
for granted the automobile, electric lights, and the radio. Someday they 
will accept compulsory college education as we presently accept compulsory 
elementary school education. It is unto these people that we entrust "TO
MORROW AND THE DAY AFTER". 

DAY 

FRONTISPIECE 
Inside this huge under ground auxiliary container is 100,000 feet of p1p111 g 
extending throughout the shippingport plant. This cy lindrical chamber, which 
is made of steel encased in a 5-foot-thick concrete " box" of additional safety 
and radiation shielding, has a diameter of 50 feet and is 147 feet long. The 
two large pipes near the lop at the left are main steam lines leading from the 
heat exchangers inside one of three other underground safety chambers to the 
turbine-generator which is outside the container. 
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MAGNETOHYDRODYNAMICS 
and SPACE TECHNOLOGY 

Magnetic fields, acting as a double piston, 
drive luminous ionized shock waves through 
transparent tube. One-tenth microsecond ex• 
posure in STL's Physical Research Laboratory, 

Magnetohydrodynamics provides one of the most promis
ing approaches for attaining the velocities and specific 
impulses that will be required for manned space flight to 
a .planet, landing, and returning. 

The critical problem in attaining velocities of hundreds 
of thousands of miles per hour is the containment of tem
peratures comparable to those in the interior of stars. 
Because the temperature of the driving reaction will have 
to rise as the square of the exhaust velocity, temperatures 
greater than one million degrees will be encountered in 
reaction chambers. Magnetohydrodynamics offers a 
unique solution to the basic problem of containing the 
reaction without contact with the chamber walls. 

Briefly, the physical principles of magnetohydrody
namics are these. Since gas at such temperatures is com
pletely ionized and is an effective conductor of electricity, 
the introduction of currents in the gas (in this state 
called a plasma) creates an electromagnetic field. This 
field makes it possible to control the plasma by applying 
an external opposing magnetic field which creates a mag
netic bottle to contain the charged gas particles. Similarly, 

a magnetic-field piston can be used to accelerate the par• 
tides. Such magnetohydrodynamic reactions are expected 
to develop exhaust velocities that are an order of magni
tude greater than those generated by present chemical 
rockets. 

At Space Technology Laboratories, both analytical and 
laboratory work are proceeding in the field of mag
netohydrodynamics. This work illustrates the advanced 
research in STL's Physical Research Laboratory, which 
emphasizes the application of basic physical principles to 
the requirements of space technology. 

In support of its over-all systems engineering respon
sibility for the Air Force Ballistic Missile programs, and 
in anticipation of future system requirements, STL is 
engaged in a wide variety of research and experimental 
development activity. Projects are in progress in elec
tronics, aerodynamics, propulsion, and structures. 

The scope of work at Space Technology Laboratories 
requires a staff of unusual technical breadth and compe
tence. Inquiries regarding the many opportunities on the 
Technical Staff are invited. 

SPACE TECHNOLOGY LABORATORIES 
A Division of The Ramo - Wooldridge Corporation 

15730 ARBOR VITAE STREET • LOS ANGELES 4!5. CALIFORNIA 
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ON ENGINEER'S WEEK 
BY RANDY WRIGHT, E.E., 59 

(Pictures by Don Kirby and Willis Womack) 

The following few pages are an attempt to produce some type of permanent record of Engineer's Week 1958 at 
the University of Missouri. Much of the material presented will be familiar to Alums and others away from the Uni
versity. It should be of interest to the students and faculty participating in this and other engineering weeks, and is 
intended to remind these people of the good times enjoyed during the traditional celebration of St. Patrick's driving of 
the snakes from Ireland. 

Bob Rigdon and Engineer's Club President Fred Alex
ander look on as Columbia's Mayor Kenneth Puckett 
signs the proclamation making the week of March 16 
to 22 Engineer's Week in Columbia. 
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Above is Cass Welch's conception of the Engineers 
gathering at the Memorial Union for the first big 
event of the week - attending Burrall Class at 
Stephens College. 

At left-A sight not unfamiliar to many is the 
table set up in the back hall of the Engineering 
Building where hats, buttons, ball tickets, etc., are 
available. 
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THIS IS WHAT THE QUEEN CANDIDATES SAW during 
the serenade on Tuesday evening of Engineer's Week. What this 
group and others saw is shown in the following pictures. 

No, Paul Kretzschmar is not about to hit Sham
rock Editor, Don York, in the mouth with that 
paddle ... it just looks that way. Actually this is 
part of the serenade group rehearsing a few songs 
before attempting to serenade the queen candidates. 

Janet Holman and Queen Barbara Mallory look on from the 
front porch of Dormitory 3 as they are serenaded. Barbara holds 
an Edict in her hand. Elroy Kroenke gazes intently at the pho
tographer. 
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Roger Pape, Chairman of St. Pat's Board, pre
sents Lynn Gardner and Sharon Becker with the 
traditional green Engineer's Week hats in front of 
Johnston Hall. 
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In order to get into the free 
movie fol!owing the serenade, each 
man had to show his Engineers 
Club membership card to this. 
handsome crew waiting at the door 
of the theater. The Easter Bunnies 
in the background have nothing to 
do with the En gineer's Week Cele
bration. 

At right is a beautiful shot of Shamrock editor, 
Don York, talking to Mary Ann Sheridan on the 
front porch of the Kappa Kappa Gamma house 
during the serenade. He should have been singing. 

Shown below is a small crew guarding the "Butterfly". (See cover and article elsewhere in this 
issue.) It is unfortunate, however, that the guard was ineffective, giving the result shown at the right. 
That is green paint on the column, and it may well be that this will never happen again. 
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This is Shamrock artist Cass Welch's idea of how 
the launching of the engineer's satellite ( the campus 
stunt) was carried out by Leroy Pucker and Paul 
Kretzschmar. After several tri es, a successful launch
ing was made and the satellite was put into orbit. 
It circled the large globe ( which, for some reason 
or another, had orange land and white water) for 
most of the morning without mishap. 

"The winner and champion" of the 
Senior division of the beard contest 
was Jack Thompson, shown here shav
ing off his prize growth while Jim 
Schiltz holds the mirror and Dick Ben
sick looks on. Since there were three 
prizes and two divisions, the runners
up of both divisions had a shaving race 
to determine who won the third prize. 

12 

In the center of this picture in the 
black coat is Dr. Ralph Scorah, head 
of the Mechanical Engineering De
partment. He is measuring whiskers 
for the beard growing contest, a job 
which he has performed for several 
years. Directly behind him is one of 
the style judges, William Sangster, of 
the Civil Engineering Department. The 
other style judge, Robert Combs of 
Electrical Engineering cannot be seen. 
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"Knights of St. Patrick, Kowtow," was 
the command given by the announcer, and 
as they did so, St. Patrick disappeared in 
a cloud of steam to return again at the ball 
on Saturday night. The above scene occur
red at the Knighting ceremony following 
the parade on Friday afternoon. 

St. Patrick did return on Saturday evening to crown his 
and the Engineer's Queen of Love and Beauty. Shown here 
escorting him to the throne are Charles Townsend and Alan 
Skouby. 

The Queen of Love and Beauty, Barbara Mallory and her Court. Shown below from left to right are Lynn Gardner, 
Sharon Becker, Queen Barbara, Mary Ann Sheridan, and Janet Holman. The ball and the crowning of the Queen brought 
down the curtain on a very successful Engineer's Week at the University of Missouri. 

Photo by Charles Marr 
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The diagram, with a minimum number of reactors, illustrates cyclic 
regeneration. Piping arrangement permits the swing reactor to substitute 
for any other reactor in the system. High activity of catalyst is maintained 
-without interrupting production-in the ULTRAFORMING process. 

HOW TO KEEP $1,000,000 WORTH 
OF CATALYST ON THE JOB 

When you have a million dollars' worth of 
platinum catalyst in a single refinery unit, you 
hope you can keep it steadily on the job. That's 
too much money to be standing around idle. 
Also, you'd like to keep the catalyst working 
at high efficiency. 

Most catalysts lose activity with use. The 
platinum that "reforms" 40-octane gasoline to 
100-octane gasoline is no exception. And the 
higher the octane number, the faster the cat
alyst loses activity. 

For years activity could be restored only by 
taking the catalyst out of the unit and sending 
it away for special treatment.To keep from hav
ing too many of these shutdowns, refiners had 
to operate at relatively low octane numbers. 

Standard Oil research scientists came up 

with a better answer. They developed a new 
type of platinum catalyst, and they learned 
how to regenerate it repeatedly-while it is 
still in the unit. When a swing reactor is pro
vided, the unit need not even be shut down. 
The new process is called ULTRAFORMING. 

During a year ofULTRAFORMING atTexas 
City, one reactor was regenerated 53 times. 
The unit is still producing 100-octane gasoline. 

ULTRAFORMING also gives high yields of 
by-product hydrogen. The hydrogen can be 
used in upgrading other oil products. Or, it 
can be reacted with nitrogen from the air to 
make ammonia. 

ULTRAFORMING is only one of the many 
major achievements credited to the scientists 
who have made careers at Standard Oil. 

Standard Oil Company 
910 South Michigon Avenue, Chicogo 80, Illinois 
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OPERATION BUTTERFLY 

"Operation Butterfly," pertammg 
neither to matters nautical nor the 
Madame from Nagasaki, is the de
scriptive term applied to the con
struction of the thin-shell hyperbolic 
paraboloid structure which appeared 
a few weeks ago near the Engineer
ing Building. This endeavor may ap
pear a bit pragmatic to merit so ro
mantic a title; but for those of us 
directly concerned there were many 
exciting and baffling moments. 

Actually, the term "Butterfly" 
was based on the characteristic 
shape of the structure, although it 
may more closely resemble an um
brella that had been opened too far. 
The supports for the butterfly, three 
1 ½" steel pipes, were unstiffened, 
thereby allowing movement of the 
shell portion with but a slight ap
plication of force. If the day is 
breezy, and the viewer in an imag
inative frame of mind, the subtle 
movement of the gracefully curved 
structure might indicate a large bird 
in flight, or a butterfly lazily float
ing about on a warm summer day. 
To others this movement might in
dicate that dangerous conditions 
prevail-but investigation has shown 
that the extremity of the structure 
would have to deflect through a dis
tance of fifteen inches before there 
would be danger of failure . 
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BY R. F. SW ALLEY, C.E., 58 

The most prevalent comment of 
onlookers, sidewalk-superintendents, 
and idlers, was-"What's it for?" 
(Evidently during construction the 
esthetic qualities of the Butterfly 
were not apparent.) Many imagi
native ideas on this matter were of
fered, such as, "A giant bird-bath," 
"A sun-shade for the reviewing 
ROTC VIPs," or "A launching pad 
for the local chapter of the Rocket 
Society." A few less sarcastic indi
viduals indicated that it would be 
a good spot to sit under and be lazy. 

None of these ideas, however, pre
sent the true reason for the building 

of the Butterfly. It was originally 
conceived as a demonstration of the 
use of doubly curved surfaces in roof 
construction, and timed for comple
tion during Engineering Week, 
1958. This type of construction, 
while prevalent in Mexico, has been 
slow to develop in the United States 
because of restrictive building codes 
and the reluctance of designers to 
break away from the more bulky, 
traditional forms. 

Some effort by the writer and 
others has been made to gain recog
nition of the Butterfly as a perma
nent structure for the campus, after 
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its more appealing characteristics 
became apparent. It was proposed 
to add a thin icantilever reinforced 
concrete seat anchored by the But
terfly's supports, and extend a walk
way to it from the main sidewalk. 
The architects for the University, 
however, apparently felt this type 
of structure not to be in consonance 
with the architectural vista present
ed by the campus. It must be agreed, 
also, that its practical value is neg
ligible. 

The design of the Butterfly was 
undertaken by Dr. Adrian Pauw, 
based on the · pioneering efforts in 
the field by Felix Candela, an ar
chitect practi i:;ing in Mexico City. 
The basic th:eory for the use of 
skewed or ddubly-curved forms in 
roof design, however, was initially 
developed by French engineers over 
thirty years a,go. Mr. Candela, a 
builder and mathematician as well 
as an architect, proved the suitabil
ity of the method and organized a 
company to further its use. Since 
1950 more than two hundred struc
tures with some form of doubly
curved, reinforced concrete roof 
have been built in M exico City and 
its environs alone. 

Those of us concerned with "Op
eration Butterfly," however, did not 
have the experience or know-how 
of the M exicans. The construction of 
the forms on which to place the 
concrete presented major problems. 
T extbooks on solid analytic geom
etry were retrieved, dusted off, re
ferred to, and promptly forgotten 
as the next problem arose. The 
forms were made in four sections, 
each being a separate portion of a 
geometrical shape known as the hy
perbolic paraboloid. Fortunately, 
when a plane intersects this shape 
at the proper angle, the profile pre
sented is that of a straight line, and 
therefore it was possible to use 
straight lumber for the floor of the 
forms. This unique characteristic is 
one of the great advantages of the 
hyperbolic paraboloid and other 
skewed forms. It is possible to build 
an apparently curved surface en
tirely out of straight material! Ac
tually, each hyperbolic paraboloid 
presents two such straight line sec-
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tions, and thus can be shown pic
torially by drawing two sets of par
allel straight lines intersecting at 
some constant angle. 

Once the forms were complete, 
the problem of simple and efficient 
erection presented itself. Fortunately 

· the Gehring Construction Company, 
now building the new Civil Engi
neering Laboratory addition, was 
equal to the occasion and loaned 
adjustable column supports to the 
project. These adjustable-type sup
ports were essential, as the forms 
had skewed out of their design shape 
prior to erection, and necessitated 
much twisting and persuading to 
conjoin them in the proper manner. 
Also the adjustable supports made it 
possible to correct edge elevations 
quickly and easily. In contracting, 
the construction of forms, although 
simplified by the use of straight lum
ber, remains a major item of ex
pense where labor costs are high. An 
instance is the hyperbolic paraboloid 
roofed filling station located at Fay
etteville, North Carolina, where the 
cost of formwork was 60% of the 
total cost of the roof. 

As is apparent in the picture of 
the Butterfly, the two front wing 
sections are much longer than the 
two rear ones. In order to achieve 
balance the front portions were 
made only ¾" . thick, whereas the 
thickness of the rear portions was 
1 ½ ". The use of lightweight aggre
gate in the concrete for the forward 
portion and heavy aggregate in the 
rear also helped to balance the struc
ture. Thus it was possible to keep 
the stress in the pipe supports to ap
proximately one-tenth the amount 
they can safely withstand. 

Enough steel reinforcing rods 
were used in the ribs and edges of 
the Butterfly to insure its stability 
despite onslaughts of wind, snow or 
a moderate number of lawyers or 
agriculturists. R edwood facing along 
the edges not only served as guides 
for placing concrete but also helped 
create a pleasing architectural effect. 

The best record by the M exicans 
expense-wise was $. 7 5 per square 
foot, whereas the Butterfly chalked 
up an all time low of $.15 per square 
foot. This was made possible by the 

generous contributions of material 
to the project by Riback Industries, 
Missouri Concrete Co., Longbell 
Lumber Co., and Gehring Construc
tion Co. Also labor was less expen
sive than in Mexico. (Built by Civil 
Engineering students at $0.00 per 
hour. ) 

Structurally, the doubly-curved 
surface is a form of the future. 
T ensile stresses, except in a small 
area near the support, are elimi
nated . R esistance to buckling is ex
tremely great, and it has been proven 
that this type form is able to with
stand high winds, settlement, and 
earthquakes much more effectively 
than other shapes. The economic 
drawback is solved by standardizing 
design and reusing forms . 

Instances of the use of the hyper
bolic paraboloid in the United States 
are found in Dallas, where a 5000 
acre industrial district utilized this 
type structure. In Kansas City the 
415 foot diameter Argentine R eser
voir was covered by 52 separate 
"Butterfly" sections, each supported 
at the low points by concrete col
umns. In the latter example conven
tional methods of construction were 
outbid by $21 ,000, this lesser cost 
being made possible by the use of 
movable forms and rapid curing of 
the concrete. 

It is our hope, a lthough short
lived, that the Butterfly will help 
lead the way to more and better 
curved roof structures. Fortunately 
our model has gained a temporary 
respite until April 12th, when it will 
be viewed and tested by the par
ticipants of the Structural Concrete 
Conference. Finally, it is the desire 
of those directly concerned with the 
project - Paul Schafer, the writer 
and others who led the attack, to 
express our appreciation to those 
many students and faculty members 
who helped make "Operation But
terfly" a success. 

R. F . Swalley 

H e kissed her on her rosy lips ; 
How could he then but linger ? 
But oh, when he caressed her hair, 
A cootie bit his finger. 

... 
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Society News 

ENGINEER'S CLUB 
The March meeting of the Engi

neer's Club was called to order at 
7: 35 p.m. March 4, by President 
Alexander. 

A treasury balance of $444.96 was 
reported by Gordon Brunkhorst. 
Larry Bennett reported that the club 
now has 277 members. 

The chairmen of the St. Pat's 
Board committees reported on the 
status of their projects. 

The members then practiced the 
songs to be used on the serenade of 
the queen finalists. 

Don York moved that the election 
of the editor of the MISSOURI 
SHAMROCK be waived until the 
next meeting. The motion was sec
onded and passed. 

Fred Alexander announced that 
committee chairmen are to turn in 
all St. Pat's hours earned by men on 
their committees to Don Pepper, 
Business Manager of the club. 

Alexander also announced that an 
award will be given to the hardest 
working freshman in each depart
ment. The award is to be based on 
the qauntity of St. Pat hours earned. 
Each winner will receive a certifi
cate and the freshman with the most 
hours will be given a sliderule. 

St. Pat's Board Chairman, Roger 
Pape, took charge of the meeting to 
conduct the final elimination for the 
Queen of Love and Beauty. 

The meeting adjourned a t 9: 30 
p.m. for refreshments. 

Reported by Don Pepper 
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DON PEPPER, AG.E., '58 

ASAE 
The Student Branch of the Amer

ican Society of Agricultural Engi
neers was successful in winning the 
coveted trophy for the best float in 
the St. Patrick's Parade. Due credit 
and recognition is extended to Paul 
Gamble, float committee chairman, 
and his ab le assistants for this 
achievement. 

T en student members of ASAE 
attended the annual Mid-Central 
Section society meeting March 28-
29. The meeting was held in the 
Robidoux Hotel in St. Joseph, Mis
souri. Many interesting technical 
papers were presented on research 
projects being conducted over the 
four state area in the section. The 
part1c1pating states are: Missouri, 
Kansas, Iowa, and Nebraska. The 
members a ttended a banquet the 
evening of the 28th. The speaker 
was Mr. Earl Anderson, National 
President of ASAE. 

Officers elected for the coming 
year from Missouri are : Dr. Leroy 
D ay, chairman of the parent section 
and Jerry Carpenter, state vice
chairman of the student section. 

At the noon luncheon, on the 
29th, the first and second place win
ners of the student paper contest 
were announced and the first place 
paper presented. One paper was en
tered from Missouri by J erry Car
penter, which placed fourth. 

On the return trip the group 
made a tour of a commercial hog 
farrowing system at Trimble, Mo. 

Reported by Jerry Carpenter 

AIEE-IRE 
The joint student branch of the 

American Institute of Electrical En
gineers and Institute of Radio En
gmeers held a regular meeting 
M arch 11 , in room 153 of the En
gineering Building with chairman 
Edwin Sheen presiding. 

A balance of $102.97 was report
ed by the treasurer. 

Adrian Bush gave a short report 
on the lab exhibits for Engineers' 
Week. 

Vice-chairman Marvin Elston in
troduced the speaker for the eve
ning, Dr. John Yaeger of the Na
tional Carbon Co. Laboratory who 
spoke on the "Fuel Cell." A ques
tion and answer period followed , af
ter which the meeting was ad
journed and refreshments were 
served . 

Reported by Marion Gebhardt 

ASCE 
A meeting of the American So

ciety of Civil Engineers was called 
to order Tuesday evening, M arch 
18, by president E. R. Thompson. 

Recognition was given to Dr. 
Pauw, the designer, and to the stu
dents who built the shell constructed 
structure for Engineer's Week. 

Following the business meeting, 
Mr. Clyde Nelson, Vice-President of 
Fruin-Colnon Construction Co., St. 
Louis, presented an instructive talk 
on "Engineers and Their Future at 
Fruin-Colnon." 

(Continued on /1age 28 ) 
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Your professional advancement is accelerated by our 
company-sponsored self-development programs: our 
full-time, off-the-job Graduate Engineering Training 
Program and the Tuition Refund Plan for after-hours 
college study. Engineers are important to all phases 
ol Western Electric's job as manufacturer, purchaser, 
distributor and installer for the Bell System. 

Your professional advancement 

Western Electric offers real opportunity. Some 55 % of 
the cnllege graduates in our upper levels of manage
ment have engineering degrees. And 7,000 management 
positi>r,ns must be filled by newly promoted people in the 
next ten years. Many of these positions will be taken by 
Western Electric engineers. 

Opportunities spring from the work we do. As the Bell 
Sys (:em's manufacturing unit, Western Electric is the 
world's largest maker of communications equipment. We 
are equipped to produce some 65,000 different parts 
which are assembled into a vast variety of apparatus and 
eqi.1ipment. Add to this our steady, varied defense as
signments, and you see why engineering skill gets top 
priority here at \Vestern Electric. 

CHOOSING a company with which to spend 
your professional life is one of the most 

important decisions you have to make. Choose 
carefully, for your professional advancement 
and rewards depend to a large degree on the 
opportunities presented you. 

Be sure the company itself is growing on a 
solid foundation ... doing important work that 
has a permanent part in the nation's economy 
and future. Be sure the company offers chal
lenging work and opportunities in your chosen 
field ... for you will be happiest and develop 
faster doing what you like. Be sure the company 
you choose is "engineering-minded" ... and has 
demonstrated an active interest in the develop
ment of its engineers. 

Before you decide, look around . . . ask . . • 
compare. You will find all these opportunities 
at Wes tern Electric. 

Opportunities exist for mechanical, electrical, chemical and civil engineers, 
and physical scientists. For more information pick up a copy of "Your 
Opportunity at Western Electric" from your Placement Officer. Or write 
College Relations, Room 11110, Western Electric Co., 195 Broadway, 
New York 7, N. Y. And be sure to sign up for a Western Electric interview 
when the Bell System recruiting team visits your campus. 

Wt.sNrl1 Electric 
MANUFACTURING AND SUPPLY 00 UNIT OF THE BELL SYSTEM 

Principal manufacturing locations at Chicago and Decatur, Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind; Allentown and Laureldale, Pa .; 
Burlington, Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, Mass.; Lincoln and Omaha, Neb.; St. Paul and Duluth, Minn.; 
Kansas City, Mo.; Columbus, Ohio; Oklahoma City, Okla. and Teletype Corporation, Chicago 14, 111. and Little Rock, Ark. Also Western Electric 
Distribution Centers in 32 cities and Installation headquarters in 16 cities. General headquarters: 195 Broadway, New York 7, N. Y. 
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Westinghouse Duplicates World's 
Worst Weather To Test 
Plane Equipment 

The Westinghouse Electric Cor
poration engineers and technicians 
are duplicating blazing temperatures 
and numbing cold within minutes 
in their environmental test chamber 
to make sure that automatic arma
ment systems for Navy and Air 
Force planes will work anywhere 
regardless of environment. 

Such equipment as radar and 
computers that make up the all
weather fire control systems are 
placed in the massive weather cham
bers that simulate the altitude of 
90,000 feet, are capable of tempera
ture ranges from minus 105 degrees 
to 500 degrees and humidity ap
proaching 100 percent- even with 
salt spray. 

The $400,000 apparatus resembles 
a two-car garage 10 feet high, 18 
feet wide and 16 feet deep. The two 
separate sections are heavily insulat
ed and are lined with stainless steel. 

20 

The altitude-temperature chamber, 
which has an eight-ton door, is cap
able of conducting rapid tempera
ture changes by heating or cooling 
air in a separately enclosed area 
above the test area. When a rapid 
change is desired, trap doors in the 
ceiling are opened and fans circulate 
the hotter or colder air into the 
main section. 

R eactor Vessel Shipped For 
Atomic-Powered Surface Ship 

The reactor vessel for the proto
type nuclear propulsion p I a n t 
(AlW) for the nation's first atomic
powered surface ship program has 
been shipped by Foster Wheeler 
Corporation to the construction site 
at the Naval Reactors Facility at 
Arco, Ida. 

The 100-ton pressure vessel was 
designed and built under subcon
tract to the Bettis atomic power di
vision of Westinghouse Electric Cor
poration, prime contractor to the 
Atomic Energy Commission for the 
design and development of the nu
clear propulsion plant for the pro
totype. The project is now underway 
at Bettis plant which Westinghouse 

LEROY KROENKE, M.E. '58 

operates for the Commission near 
Pittsburgh, Pa. 

The vessel flange, which is 18 
inches thick and has an outside di
ameter of 13 7 inches, was machined 
from a 70-ton forging, the largest 
ever forged from an electric furnace 
ingot. The vessel shell is formed 
from 7-inch thick alloy steel plate 
and is 105 inches m diameter. 

Measuring over 19 feet long, the 
reactor vessel body is made from 
manganese-molybdenum alloy steel 
with the interior clad with a type of 
stainless steel. Final machining of 
the reactor vessel was performed in 
an air-conditioned room using op
tical measuring devices to maintain 
very close tolerances. 

The vessel was welded with Foster 
Wheeler's automatic submerged-arc 
welding technique and all pressure 
welds were examined by x-ray. The 

-stainless steel cladding on the vessel 
flange was deposited by a special au
tomatic weld cladding process. 

A 50-ton head will close the ves
sel, house the control rods and pro
vide access to the reactor core. 

Foster Wheeler also designed and 
built a 30,000-pound solid stainless 
steel thermal shield in the form of 
two concentric cylinders. 

The vessel is the second largest 
of the pressurized water reactor type 
built to date. It is exceeded in size 
only by the stationary reactor vessel 
for the Shippingport atomic-electric 
generating station near Pittsburgh 
which also was built for Westing
house under contract to the AEC. 

(Co ntinued on jJage 22 ) 
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Pump-turbine design is now the work ••• 
hydraulics, the field •.. of John Jandovitz, 
BSME graduate of College of City of New 
York, '52. 

Water conditioning chemical, service, and 
equipment specialist in Houston is new 
assignment of Arthur Brunn, BS Chem. E., 
University of Tennessee, '56. 

Recent 
Field sales engineering of America's 
widest range of industrial products is choice 
of Roy Goodwill, BSME, Michigan Stat1. 
College, '54. 

Training Course Graduates 
select wide choice of 

careers at Allis-Chalmers 

THERE'S variety at Allis-Chalmers. Whether 
you're thinking in terms of types of industries, 

kinds of equipment, types of jobs, or fields of work, 
the diversification of Allis-Chalmers provides un
surpassed variety. For example: 

Types of iobs 
Research 
Design 
Manufacturing 
Application 
Sales 

Industries 

Agriculture 
Cement 
Chemical 
Construction 
Electric Power 
Mining 
Nuclear Power 
Paper 
Petroleum 

Equipment 

Tractors 
Kilns 
Screens 
Earth Movers 
Transformers 
Crushers 
Reactors 
Control 
Pumps 
Motors 
Steam Turbines 

Fields 

Metallurgy 

Starting up a cement plant in Mexico 
after coordinating all work on it is latest 
job of John Gibson, BS Met. E., University 
of California, '54. 

Nucleonics is chosen field of R. A. Hart• 
field, BME, Rensselaer Polytechnic Institute, 
'53. Currently he is working on design and 
development of new nuclear power plant. 

Process Engineering 
Mechanical Design 
High Voltage Phenomenon 
Stress Analysis 
Nucleonics 
Electronics 
Hydraulics 
Acoustics 
Thermodynamics 

An outstanding training program, started in 1904, 
is designed to help you find the activity within 
these groupings for which you are best suited. Up 
to two years of theoretical and practical training 
are offered. Direct employment at Allis-Chalmers 

is available for those with sufficient background. 
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Learn more about Allis-Chalmers and its train
ing program. Ask the A-C district office manager in 
your area or write Allis-Chalmers, Graduate Train
ing Section, Milwaukee 1, Wisconsin. 

ALLIS-CHALMERS ~ 
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( Continued from page 20) 

The vessel was loaded on a special 
heavy-duty gun-carrier-type flat car 
for its trip to Idaho. 

Westinghouse Research 
Technique Eliminates 
Television Picture Lines 

The dark horizontal lines clearly 
visible in any "close-up" look at a 
television picture may someday be 
a thing of the past. 

Scientists at the Westinghouse Re
search Laboratories have developed 
an experimental method for elimi
nating these "scanning" lines-now 
considered a natural limitation on 
the size of television picture people 
enjoy watching. Elimination of the 
lines could be a step toward larger
size television screens in the home. 

Elimination of the scanning lines 
is made possible by a simple but 
basic change in the construction of 
the television picture tube found in 
all standard television receivers. 

This change consists of splitting 
in half one of the tube's cylindrical 
metal "grids" used to focus its elec
tron beam into a tiny round spot. 
It is the invention of Dr. E. Atti 
and J. A. Hall of Westinghouse's 
electronic tube division. 

The line structure reduction tech
nique, using this improved picture 
tube, was developed at the West
inghouse Research Laboratories by 
Mr. Thompson. Aim of the tech
nique is to remove one of the "na
tural restrictions" on the size of tel
evision pictures. 

"The standard television picture 
is broken up into horizontal rows 
which appear as black and white 
lines at the television receiver," Mr. 
Thompson said. "The white lines 
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contain the picture information, 
which is 'painted' by a beam of elec
trons that sweeps back and forth 
across the fluorescent screen on the 
inner face of the picture tube. The 
black lines between each pair of 
white ones are unexcited areas of 
the screen not used in constructing 
the picture. Present television stan
dards in the United States set the 
number of picture lines at 525. 

"Previous research, which has 
been verified by our experiments, 
shows that the viewer moves back 
from a television picture until he 
just fails to clearly distinguish these 
individual lines. For a 24-inch pic
ture, this 'normal' viewing distance 
turns out to be about ten and one
half feet. Placed closer than this, 
the viewer begins to distinguish the 
horizontal line structure of the pic
ture, which structure he finds dis
tracting. 

"If this line structure is reduced 
or eliminated, television pictures 
larger than those furnished by the 
usual 17- or 21-inch receiver can be 
viewed with comfort at short dis
tances. With line structure reduction 
we find that the average viewer 
tends to select a viewing distance 
of about six feet from a 24-inch pic
ture rather than a distance of almost 
11 feet without it." 

Mr. Thompson said that this new 
technique employs a method of wob
bling the electron beam vertically 
as it makes its repeated traces 
across the television picture tube. 
The slight up-and-down motion of 
the beam broadens the white lines 
which carry the picture information 
and narrows the distracting black 
lines which lie between them. 

This so-called "spot wobble" ac
tually dates back several years, but 
heretofore the methods for accom
plishing it have involved considera
ble equipment and have not been 
entirely satisfactory. This system 
eliminates these problems by taking 
advantage of the "split grid" struc
ture inside the television picture 
tube itself. 

The split focusing grid still serves 
its regular function of sharply con
centrating the electron beam on the 
screen, but at the same time a flue-

tuating voltage may be applied 
which wobbles the beam up and 
down about 15 million times per.sec
ond. This "wobbling" voltage is sup
plied by a single electronic tube fit
ted to a socket into which the tele
vision picture tube is plugged. 

It is emphasized that "spot wob
ble" was still in its experimental 
stages and has not yet been adopted 
on a commercial scale. Such adop
tion would likely require some 
change in the habits of television 
viewers. 

Present television receivers are in 
sharpest focus and give maximum 
picture detail only when the hori
zontal scanning lines are themselves 
most distinct. The average viewer, 
therefore, has come to associate the 
presence of these lines with a sharp, 
clear picture. Lack of the lines he 
associates with poor focus of the 
tube. 

With "spot wobble" the viewer 
would have to become accustomed 
to a picture which gets rid of these 
lines without any loss of detail or 
resolution in the picture. Once ac
customed to it, however, the average 
viewer should prefer larger television 
pictures which offer both low line 
structure and higher picture detail. 

Millionth-of-an-Inch "Rust" Films 
Used in Westinghouse Research 

Scientists at the Westinghouse Re
search Laboratories are using house
hold variety aluminum foil-in deli
cate scientific experiments and in 
the construction of experimental 
electronic tubes. 

(Continued on page 24) 
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IF you're 

Your first pos1tlon after graduation 
will determine the direction in 
which you will grow in engineering 
knowledge and ability. 

Garrett offers engineering career 
opportunities which will expand for 
many years to come. 

They include the following in the 
fields of aircraft, missiles and tech
nological industry: system elec
tronics; computers and flight 
instruments; gas turbine engines 

looking 
beyond tomorrow . .. 

This 9½-pound AiResearch solid propellant power package energizes 
the auxiliary systems of a guided missile. It includes an electrical sys
tem generating 650 watts and a hydraulic system which activates the 
missile's aerodynamic controls. Participating in its development were 
electronic, hydraulic, mechanical and power plant engineers. 

and turbine motors; prime engine 
development; cryogenic and nuclear 
systems; pneumatic valves; servo 
control units and air motors; indus
trial turbochargers; air conditioning 
and pressurization and heat transfer. 

In addition to direct assignments, 
a 9-month orientation program is 
available to aid you in selecting your 
field of interest. This permits you 
to survey project, laboratory and 
administrative aspects of engineering 

at Garrett. With company financial 
assistance you can continue your edu
cation at outstanding universities 
within easy reach of your employ
ment. 

Project work is conducted by 
small groups where individual effort 
is more quickly recognized and 
opportunities for learning and 
advancement are enhanced. For full 
information write to Mr. G. D. 
Bradley. 

THE CORPORATION 

9851 S, SEPUL.VEDA BL.VD., L.OS ANGEL.ES 45, CAL.IFORNIA 

DIVISIONS: A/RESEARCH MANUFACTURING, L.OS ANGEL.ES • A/RESEARCH MANUFACTURING, PHOENIX • AIRSUPPL.Y 

A/RESEARCH INDUSTRIAL. • REX • AERO ENGINEERING • AIR CRUISERS • A/RESEARCH AVIATION SERVICE 

APRIL, 19.58 23 



( Continued from page 22 ) 

However, the scientists do not em
ploy the complete foil itself, only 
about one-thousandth of an inch in 
thickness. Instead, they discard 
about 99.9 percent of it by chemi
cally dissolving away all the alumi
num metal and saving the thin alu
minum " rust" or oxide which coats 
the foil to a depth of less than a 
millionth of an inch. 

The scientists at Westinghouse 
use this film of aluminum oxide to 
support the layers of sensitive mate
rial required in electronic imaging 
tubes. Because of its extreme thin
ness, electrons traveling through the 
tube can penetrate the sensitive lay
ers without being interrupted by a 
supporting structure. 

Preparing an aluminum oxide 
film to serve this purpose is not 
easy. It must be extremely thin, and 
it must also be large enough to serve 
as a miniature screen within the 
tube. While the films themselves 
have been known for several years, 
only recently have they been made 
thin enough and large enough to be 
practical. 

U nder the direction of Dr. Max 
Garbuny, the "art" of film making 
has now resulted in aluminum oxide 
films of unprecedented thinness and 
large surface area. Study of the 
films and their application to elec
tronic devices is being done by re
search scientists R. J. Schneeberger 
and T. P. Vogl. 

In spite of their delicacy and 
exactness, the ultrathin films are 
prepared by simple techniques which 
require no unusually precise appa
ratus. 

A piece of wrinkle free aluminum 
foil, is pressed flat. The aluminum 
oxide coating on one surface of the 
foil is removed by rubbing with a 
solution simi lar to common lye, ex
posing the aluminum metal under
neath. 

With the oxide on one side re
moved, the foil is washed in distilled 
water, dried, and placed in an acid 
solution. The acid "eats" away all 
the a luminum metal, leaving only 
the thin coating of oxide on the oth-
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er side of the foil. This film is 
washed, dried and mounted on a 
round metal ring of the desired di
ameter. 

Since the ordinary oxide coating 
on the surface of aluminum foil is 
usually too thin, it may first be 
"built up" before preparing the 
film. To do this they electrically de
posit an additional oxide film of the 
foil in an acid solution. By control
ling the voltage a perfect coating 
of any desired thickness can be pre
pared. 

"As a matter of routine we now 
make self-supporting aluminum ox
ide films only one-millionth of an 
inch thick and two inches and more 
in diameter," Dr. Garbuny said. 

The Westinghouse scientists esti
mate that their aluminum oxide 
films are only from 25 to 50 mole
cules thick. The films are almost 
perfectly transparent and colorless, 
since their thickness is only about 
one twentieth of the wave length 
of the light rays passing through 
them. Yet, for their thickness, the 
films have tremendous strength; 
they support themselves over rela
tively large surface areas and with
stand comparatively large external 
forces applied to them during their 
preparation and normal handling. 
The tensile strength of the films is 
estimated to be about equal to or
dinary steel. 

Another feature of the films is 
their unusual uniformity. Measure
ments show that a film may vary in 
thickness over its entire surface by 
not more than a single molecule. 
The measurements are made by in
terference of light- the same effect 
which produces the colors seen in 
thin films of oil and in soap bub
bles. 

In addition to films of aluminum 
oxide, the Westinghouse scientists 
report equal success in making films 
of many other materials, including 
various metals and their oxides. Be
sides being useful in electronic de
vices, the films can be used in re
search on the basic properties of 
matter. They represent, essentially, 
two-dimensional so lid matter- a sol
id having length and width but no 
thickness. 

Why Vought Projects 
Bring Out The Best 

In An Engineer 
At Vought, the engineer doesn't often 
forget past assignments. Like all big 
events, they leave vivid memories. 
And it's no wonder. 

For here the engineer contributes to 
history-making projects - among 
them the record-breaking Crusader 
fighter; the Regulus II missile, chosen 
to arm our newest nuclear subs; and 
the new fast-developing 1,500-plus
mph fighter, details of which are still 
classified. 

The Vought engineer watches such 
weapons take shape. He supervises 
critical tests, and he introduces the 
weapons to the men with whom they 
will serve. 

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

electronics design and manufacture 

inertial navigation 

investigation of advanced propulsion 
methods 

Mach 5 configurations 

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

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

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

*** Or write directly to: 

C. A. Besio 
Supervisor, Engineering Personnel 

Dept. CM-7 
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A 
Vought 
Vignette 

ONE OF A SERIES 

Jack Welch felt honored when he was tossed, fully 
clothed, into the Navy's sub harbor at Port Hueneme, 
California. In their own rugged way, submariners were 
extending him their thanks. He'd been a big help in 
the introduction of Chance Vought's Regulus I missile 
to the Navy's Undersea Fleet. 

Months before his ceremonial splash, Jack had accom
panied the Regulus aboard the submarines Tunny and 
Barbero as a representative of Vought's Missile Oper
ations Engineering Group. A veteran of the Regulus 
flight test program and a collaborator on the con
version of the subs to missile carriers, Jack brought 
knowledge the Navy welcomed. Likewise, the Navy 
crews were to share with Jack some equally valuable 
experience. 

Jack, with the submarines Tunny and Barbero, cruised 
the East and West Coasts, performed over 200 dives, 
and once prowled far west of Hawaii. The missile man 
helped the undersea crews complete initial checkouts 
of Regulus support equipment - culminating in the 
first missile launch ever made from a submarine. Then 
they went about solving environmental and supply 
problems that arose during tests. Jack added to his 
mechanical engineering experience a valuable store of 
electrical, weapon systems and Navy knowledge. 

Back in home port, on the Tunny's quarter-deck, with 
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a full crew assembled, submarine officers reviewed 
Jack's contributions. He'd gone beyond his duty as a 
technical advisor, they concluded. He'd become an 
expert submariner as well. In fact, he'd qualified for 
the Silent Service's Gold Dolphin insignia ... and all 
hands would proceed at once with the traditional 
initiation. That's when Jack took his plunge. 

Today, Jack divides his time between Chance Vought 
and a half-dozen Navy shipyards. His job is to see 
that current missile and ship design is meeting the 
missile needs of the Fleet. Problems are many, but 
Jack maintains there 's a solution for each. "That's a 
lesson I learned from the submarine forces," he said. 
"They gave me a real indoctrination in a can-do atti
tude under actual operating conditions." 

At Chance Vought the missile engineer belongs to a 
team that already has experienced every conceivable 
missile problem, from development to operational 
readiness. Here, current assignments range from the
oretical work to the introduction of complete missile 
systems to the Fleet. 
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Shamrock Sez 

Howdy! Believe it or not, it's time 
again for 01 Sam to do some more 
rambling, back-slapping and possi
bly a little mud-slinging. 01 Sam al
most didn' t make this issue. What 
with all this column-painting and 
queen choosing he found himself 
badly in need of a rest. Anyhow, na
ture took its course and 01 Sam is 
now back on his feet but it took 
more than nature to get St. Pat's 
columns back in normal condition. 
Yes Sir, it took two days for the 
sand blasting crew to clean up the 
Columns after the big painting raid 
by the aggies during Engineer's 
Week. The crew said that the Col
umns received the worst painting 
they've had in years. You have to 
admit that even though the aggies 
jumped the gun on us the first of 
the week, they sure pulled the wool 
over our eyes on Thursday night. 
Sam is now working on a method 
of telling Engineers from Aggies on 
sight. It's hard to tell Aggies from 
Engineers especially when both are 
wearing green hats and carrying 
paddles. If all goes as planned by 
the administration there may never 
be a Column-Guard again. Accord
ing to a rumor passing among the 
troops, if the sand blasting contin
ues to wear the columns away at the 
present rate it will take approximate
ly a century to make the columns 
look like six flag poles. Now, 01 
Sam can see where the administra
tion would be concerned with such 
a situation but when our Student 
Government Association starts pass
ing resolutions to abolish Column 
Guard its getting pretty bad. Since 
when has SGA started taking an in
terest in activities other than cam
pus-wide activities. To the best of 
01 Sam's knowledge it is the func
tion of SGA to deal with the stu
dent body as a whole and not with 
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Engineer's Club. Mind you now, 
Sam's not saying that Column 
Guard is good or bad ; he's only 
saying that our student government 
seems to be over-stepping their ju
risdiction. A couple of good friends, 
Mike Riley and George Huber, took 
the stand at the last meeting of SGA 
that it was not for SGA to decide 
the fate of Column Guard but you 
can't fight City Hall. They passed 
the resolution anyway as if they 
were directly concerned. Well, that's 
enough mud-slinging for a while. 

This year St. Patrick really, par
don the expression, "pulled through" 
on selecting a queen. 01 Sam has 
never seen a candidate for Queen 
of Love and Beauty show such in
terest in Engineer's Week activities 
as he did this year when Barbara 
Mallory showed up for everything 
including the hazardous event of 
Column Guard. The boys were real
ly surprised to see her out on such 
a night. H er only comment was, " I 
wanted to see what was happening." 
Now, how many girls would come 
out on a night like that to cheer the 
fellows on? She did arrange for a 
well-built football player to get her 
to and from the Engineering build
ing. 01 Sam really had Barb figured 
wrong though. The secret of who 
is going to be queen was held by 
Prof. Sangster, Roger Pape, and 
Don York. 01 Sam thought that the 
word was out and Barbara knew she 
was going to be queen. H e thought 
that by her attending all the activi
ties she was planning to make her
self a better queen. Needless to say, 
Sam got fooled. Barbara didn' t know 
she was the chosen one. She so 
strongly believed that she would not 
be chosen that she didn't even both
er to memorize the suggested short 
speech for the lucky one to use at 
the coronation. Therefore, the spirit 

By SLIPSTICK SAM, B.S_ '99 

she showed during Engineer's Week 
was genuine. It was at this point 
that true character made its appear
ance and proved Barbara to be one 
of the most deserving queens since 
the early nineteen-hundreds. Any
way, St. Pat has a Queen this year 
that he can be proud of always. 

At this time Sam would like to 
express his deepest sympathy to the 
patrons of the Claridge Hotel dur
ing the nights of April 10th and 
11th. Those were the nights that 
the mechanical engineers were in St. 
Louis for their annual inspection 
trip. It seems the patron from Room 
318, like many others, was awakened 
at 3:00, 4:00 and 5:00 o'clock in 
the morning to the sound of pound
ing across the hall and the sweet 
words, "Open the ------- door and 
let me in! " It seems impossible that 
one could lose a bulky hotel key so 
often in one night. The truth of the 
matter was that the fellow lost his 
head and forgot to try the door 
knob. It just goes to show you that 
this modern age of revolving and 
swinging doors is causing the mind 
to forget. The gentleman from Room 
318 reported that he had a son who 
was Vice President of the Freshman 
Class at the University of Kansas. 
H e also reported that his son would 
not make so much noise at such an 
hour in the morning. This is en
tirely possible because the young fel
low is still a freshman and obviously 
not an engineer. The final comment 
from the gentleman from Room 318 
was, "The least they could do was 
to invite me over!" 01 Sam would 
also like to extend his apologies to 
such students as Jim Schiltz, Leroy 
Pucker, Leroy Kroenke, M. T. Dav
is, and Jerry Kretzschmar, who so 

( Continued on j1age 28 ) 
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Tear out this page for YOUR BEARING NOTEBOOK . .. 

How to take 
22 ½ ton impacts 

on drum axle 
The designers who built this 
giant tamping roller had to 
contend with impacts as high 
as 1450 psi on the drum axle. 
To take these terrific loads, de
signers mounted the drum axle 
on Timken® tapered roller bear
ings. Timken bearings are case
carburized to produce hard, 
wear-resistant surfaces over 
tough, shock-resistant cores. 
Their full-line contact between 
rollers and races gives them 
extra load-carrying capacity. 
And because they practically 
eliminate friction, they help 
heavy construction machin
ery start and roll more easily. 

Slice a Timken bearing in half and see why it takes shocks 

The picture at left shows what you'd see if you cut 
through a Timken bearing: hard, wear-resistant 
surfaces and tough, shock-resistant cores. 

Want to learn more about job 
opportunities? Timken bearings 
help make better machines - ma
chines that enrich our lives. It's 
what the Timken Company calls 
Better-ness. If you'd like a career 

helping to create the machines 
that create Better-ness, write for: 
"BETTER-ness and your career 
at the Timken Company". The 
Timken Roller Bearing Company, 
Canton 6, Ohio. 

TIMKEN TAPERED 
ROLLER BEARINGS 

TRADE-MARK REG. U. S. PAT. OFF. 

' ,!/ 
NOT JUST A BALL Q NOT JUST A ROLLER ~ THE TIMKEN TAPERED ROLLER a:::> BEARING TAKES RADIAL (ol) ANO THRUST ~@- LOADS OR ANY COMBINATION -@)-

f .I' t' 
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Imported CASTELL 

"BLACK GOLD" 

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

That will depend on 
your native talent, hard 
work and such profes
sional habits as the use 
of imported A.W.FABER 
CASTELL. "black gold" 
graphite - the best na
tural graphite testing 
out at more than 99% 
pure carbon - makes 
Castell the world's 
finest drawing pencil. It 
will add skill to your 
hand as it does to sea
soned Pros the world 
over. Color-graded for 
instant identification in 
most of the 20 scienti
fically-accurate degrees, 
SB to l0H. 

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

A.W. FABER-CAS11LL 
PENCIL CO.,INC. NEWARK 3, N. J. 

(Continued from page 26) 

earnestly wished to retire shortly af
ter supper but were kept awake un
til 10: 00 p.m. by the rowdies. ( Oh, 
the shame of it all!) In passing 01 
Sam would like to say that the fel
lows did inspect several industries. 

We had best call this to a screech
ing halt before 01 Sam is up for 
slander. See ya next month. 

Slipstick Sam, B.S. '99 

(Continued from page 18 ) 

There were 65 persons present. 
After adjournment, cokes and do
nuts were served. 

The next meeting will be held on 
April 22. 

Reported by Charles Townsend 

AIChE 
The American Institute of Chem

ical Engineers met March 11 at 
7:30 p .m. in the Student Union. 
Approximately 50 students and fac
ulty members were present. 

After the business meeting, the 
speaker was introduced. Dr. Theo
dore J. Williams from Monsanto 
Chemical Company, St. Louis, spoke 
on "Use of Electronic Computers 

m Chemical Engineering." He illus
trated his talk with slides. At the 
conclusion of the meeting, Dr. Wil
liams answered several questions 
concerning qualifications of people 
entering this field. 

Refreshments were served. 
Reported by Lloyd Sutterby 

An Engineer is said to be a man 
who knows a great deal about very 
little and who goes along knowing 
more and more about less and less 
until finally he knows practically 
everything about nothing; whereas, 

A Salesman, on the other hand, 
is a man who knows very little about 
a great deal and keeps knowing less 
and less about more and more until 
he knows practically nothing ab.out 
everything. 

A Purchasing Agent starts out 
knowing practically everything about 
everything, but ends up knowing 
nothing about anything, due to his 
association with engineers and sales
men. 

It's difficult to become a leader 
of men after you've been a follower 
of women for so long. 

It's Free! 
the Care for Clothes 

that Money 

can't Buy! 

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

DORN-CLONEY 
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There's a Metal Problem in Y.~~J future 
that lnco can help you solve 

In the meantime, see if you can tell which Inca Nickel Alloy 
proved to be the answer to these problems. 

Number the picture captions! 

"S" Monel hard-grade 
nickel-copper cast alloy 

lnco Nickel 

"K" Monel age-hardenable 
nickel-copper alloy 

lnconel nickel-chromium alloy 

Monel nickel-copper alloy 

lnconel "X" age-hardenable 
nickel-chromium alloy 

Monel "403" non-magnetic 
nickel-copper alloy 

See answers below 

□ 
Gas turbine blades - Needed, 
hot strength up to 1500°F., 
low coefficient of expansion. 
Which lnco Nickel Alloy . . . 1 

□ Oil well drill collar - Needed: 
non-magnetic metal with high 
strength. Which lnco Nickel 
Alloy .. . ? 

□ 
Submarine cable sheathing -
Needed : non-magnetic metal 
resistant to marine corrosion. 
Which lnco Nickel Alloy . . . ? 

□ 

□ 

Jet engine flame tube-Needed: 
oxidation and corrosion resist
ance at jet engine temperatures . 
Which lnco Nickel Alloy .. . 1 

Ultrasonic drill -Needed: high 
magnetostrictive ability to 
produce ultrasonic vibrations . 
Which lnco Nickel Alloy ... ? 

□ 

□ 

Radar platform "leggings" -
Needed: resistance to abra
sion and marine corrosion. 
Which lnco Nickel Alloy •.. ? 

Shaft sleeve for salt water 
pump - Needed, extra-hard 
casting ailoyThat resists 
corrosion . Which one . . . ? 

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

ment , you will have to select the 
proper material to meet given service 
conditions. Over the years, Inco De
velopment and Research has success
fully solved many metal problems, 
and has compiled a wealth of infor
mation to help you. 

with Inco Alloys, send for "Standa rd 
Alloys." Write The International 
Nickel Company, Inc., Dept. 00, New 
York 5, N. Y. 

When you start to design equip- For more on special problems solved 

Oil well drill collar: 3. "K" Monel; Jet Engine flame tube: 4. lnconel ; Radar platform "leggings" : 
5. Monel ; Gas turbine blades: 6. lnconel "X"; Submarine cable sheathing: 7. Monel "403"; Ultrasonic 
dri l l: 2. lnco Nickel; Pump's shaft sleeve: 1. "S" Monel 
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The International Nickel Company, Inc. 

New York 5, N. Y. 

~ lnco Nickel 
makes metals per/ orm better longer 
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To engineering undergraduates 

who want to plot a better 

career curve ... 

DOUGLAS TEAMWORK 

HELPS TO RELIEVE 

ENGINEERS OF 

BURDENSOME 

PROJECT DETAILS! 

There are no "dead end" jobs at Douglas. As part I 
of a crack engineering team, you'll be encouraged to use \bet iv. ~ 
your full talents. Important assignments will give you \-V--c;. 114 / 2 1:.fJ -/\ 
the opportunity for greater accomplishments (!J° 0/IUGLJ!IS ;a..l"-, 
and the kind of future you want. Wherever you choose \ ~) &, 
to locate - in California or across the nation - ~~ 
Douglas has a top assignment for you. 
For important career opportunities in your field, write: 

C . C. LaVENE 

DOUGLAS AIRCRAFT COMPANY, BOX 6102-L 

SANTA MONICA, CALIFORNIA 

FIRST IN AVIATION 
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BULi.ARNEY 

"" THE COED 
Between the sincerity of old age 

and discrimination of childhood 
there is a strange and uncanny age 
of the "coed." Coeds come in as
sorted sizes, weights, shapes and col
ors. They can be found everywhere 
-inciting panty raids, reading the 
latest edition of "Confidential," and 
bragging about that date with the 
campus hero they wish they could 
get. 

A coed is exotic with mascara on 
her eyelashes, demureness in a 
sweater, and "The Future Home
maker" with a can opener. A coed 
is a composite-she is as funny as 
a train wreck, as modest as Lady 
Godiva, as subtle as a kick in the 
pants, has the taste of "pheasant 
under glass" and when she wants 
something, it is usually a date. Who 
else can talk more and say less. She 
is as cunning as a rattlesnake, as 
meek as a tiger, and as graceful as 
a giraffe. 

She likes flattery, champagne, big 
cars, wedding rings, windy street 
corners, her roommate's clothes, and 
boys-anytime. She is leery of cheap 
dates, housemothers, western movies, 
hillbilly music, work, and other girls. 

Nobody else can cram into one 
little billfold a complete picture al
bum, five recent love letters, a box 
of Kleenex, her boy friend's car keys, 
eight safety pins, and a fl ashlight 
for emergencies on dates. After four 
long years of faithful companionship 
during which she has accumulated 
your ring, your letter sweater and 
your fra ternity pin, you receive the 
two most heart-warming words in 
the whole world ... "Dear John." 

"" 
APRIL, 1958 

"Professor," said the engineer in 
search of knowledge, "will you ex
plain to me the theory of limits?" 

"Well, John, assume that you 
have called on a pretty woman. You 
are seated at one end of the divan, 
and she is seated at the other. You 
move halfway toward her. Then you 
move half of the remaining distance 
toward her. Again you reduce the 
distance separating you from her by 
50 per cent. This continues for some 
time. Theoretically, you will never 
reach the girl. On the other hand, 
you will soon get close enough to 
her for practical purposes." 

Love is one game never called off 
on account of darkness. 

"" 
At West Point a visitor noticed 

that all the names engraved on a 
famous battle monument were those 
of the men in the Union Army, 
killed during action during the Civil 
War. "Say," he called to a cadet, 
"what's this?" 

"A tribute to the marksmanship 
of the Confederacy, Suh!" drawled 
the cadet. 

"" 
At the ball game, the young man 

sat intently watching the home team 
losing the game. H e turned to the 
young lady accompanying him and 
remarked, "See that big substitute 
pitcher down there? I'm sure he 
will turn out to be our best man." 

Greatly surprised, the young lady 
was quick to respond, "Why you 
dear, how wonderful! But isn' t this 
rather sudden?" 

"" 

LEROY KROENKE, M.E. '58 

How to give a girl a surprise. 
Place your arms around waist. Draw 
her strongly toward you and hold 
her tight. Start to kiss her. When 
she says "stop" release her. Note 
amazement on her face. 

"" The first assignment of the fresh-
man English class was to write an 
original poem. Most of the offerings 
were routine at best, but the pro
fessor detected one particularly ef
fective contribution. When the class 
reconvened, the professor read the 
poem aloud and asked that the 
writer stand up. A young man arose. 
"It's a pleasure to meet you, Mr. 
Longfellow," said the professor, "but 
there's a rumor around that you've 
been dead for many years." 

"" There are a lot of couples who 
don't neck in parked cars. The 
woods are full of them. 

"" Stage hand: "I hear you and the 
leading lady are on the outs." 

Electrician: "Yeah, it was one of 
those quick change scenes with the 
stage all dark. She asked for her 
tights, and I thought she said lights." 

"" Joe Engineer decided to reform. 
He cut out smoking the first week. 
The second week he cut out drink
ing. H e cut out women the third. 
The fourth week he cut out paper 
dolls. 

"" The elevator was tightly jammed 
when a girl said fiercely: "Take 
your hands off me, you louse! No, 
not you! YOU! 

"" 
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BULLARNEY continued 

'' WHA 

JOB 
PLACEMENT 

\ 
\ 

,. 
HOPPEN? 

They say that girls a re minors 
until they are 18; then they are gold
diggers. 

Pilot to Navigator: "What 1s our 
present position ?" 

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

"Your girl is spoiled, isn't she?" 

"No, it's just the perfume she's 
wearing." 

"You look very downcast." 

"Yes, m y wife was away for six 
weeks and I wrote her every week 
and said I spent a ll m y evenings a t 
home. 

"She's back now and the light bill 
has come in. It' s for 50 cents." 

A chaperone is a force acting on 
a couple to m aintain it in a sta te 
of equilibrium . 
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C'ooLED AAIO"THER TEST, EH? 

A Boston spinster was shocked at 
some language used by workmen re
pairing telephone wires near her 
home, so she wrote to the T elephone 
Company. The manager immediate
ly asked the foreman on the job to 
make a report and here's what the 
foreman said : 

" M e and Spike Williams were on 
the job. I was up the pole and ac
cidentally let the hot lead fall on 
Spike- and it went down his neck. 
Then Spike looked up at me and 
said, 'R eally, H arry, you must be 
more careful. ' " ... 

She : "You used to hold m y 
hand ," ( and so he took her hand ) . 

She: "You used to kiss me," ( and 
so he gave her a slight smack and 
sa id, " Now be quiet, I want to go 
to sleep" ) . 

She: "You used to bite my neck." 
H e got up and she said, "Where 

are you going?" 
H e: "To get my teeth." ... 
If young girls stay out la te, drink, 

smoke and pet, men will call them 
fas t- as fas t as they can get to a 
phone. 

CHEMICAL ANALYSIS OF KISS 
Properties. Ethereal m nature. 

T aste, sweet : color, colorless to deep 
reel . Is not affected by water, but 
reacts strongly to alcohol. 

O ccurrence : Cars, porches, par
lors, and parks. In most cases the 
compound has only a transitory ex
istence, but it may exist for a con
siderable period of time. 

Chemical Behavior: It quickly 
breaks up when exposed to a bright 
light, but it seems more stable by 
moonlight. It frequently plays the 
part of a ca talyst producing bonds 
of a more permanent nature . The 
appearance of the "parent" com
pound produces a quick and violent 
displacement of the individual mem
bers of the compound. 

Future Developments: Although 
it is not new, it is constantl y being 
rediscovered . Very little is known 
about the nature of the compound, 
in spite of the fact tha t many heads 
are busily engaged on the problem 
until la te every night . 

A half breed is a man with a cold 
in one nostril. 

THE MISSOURI SHAMROCK 



1,000 styles-750 stores-yet photography 
gives headquarters inventory figures overnight 

Thom McAn ends ten-day hand-copying jobs with 
Kodak's Verifax Copier-now gets complicated 

sales, size and style data off in a day. 

BEFORE, when Thom McAn's mer
chandise manager or stylist 

needed word on sales or style trends 
in certain stores, it took as much as 
t en days to hand-copy the records. 

But today, when headquarters lo
cated in New York requests informa
tion on any shoe style or store, the 
New England merchandising center 
gets the latest facts and figures away 
in that night's mail. And styling, buy
ing and distributing functions get 
24-hour-instead of ten-day-service 

on vital stock allotment statistics. 
This is because the facts, kept on 

files of removable panels and cards, 
can be slipped into a Kodak Verifax 
Copier and copied, photographically 
accurate, in a minute. 

Photocopying is just one of hun
dreds of ways photography works to
day for all kinds of businesses, large 
and small. It helps with product de
sign, takes kinks out of production, 
increases sales, improves customer 
and personnel relations. 

EASTMAN KODAK COMPANY, Rochester 4, N. Y. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... . 

CAREERS WITH KODAK 

Thom McAn calls the Verifax Copier 
"the kingpin of the allotment control sys
tem." It copies a store's style allotment 
records and width breakdowns and in 
less than 60 seconds has a dry p rint ready 
for the mails. 

\1/ith 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 

and production. If you are looking for such an 
interesting opportunity, write for information 
about careers with Kodak. Address: Business 
and T echni cal Personnel D ept. , Eastman 
Kodak Company, Rochester 4, N. Y. 

. . . . . . . . . . . . . . . . . . . . . ... 

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

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

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

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

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

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

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

One of a series* 

Interview with General Electric's 

Earl G. Abbott 

Manager-Sales Training 

Advancement in a Large 

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

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

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

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

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

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

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

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

Q. What aids to advancement does 
General Electric provide? 

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

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

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

a pinhead-

47 feet wide? 

The head of a pin would appear about 47 feet wide if ex
amined under this instrument. It's an electron probe 
microanalyzer-the first to be used industrially in this 
country. U. S. Steel research teams use it to get a better 
look at the microstructure of new types of steel. In this 
way, they gather more information about the factors affect
ing steel quality and performance. 

Research like this is only the start of the big job at U. S. 
Steel. We have to find more ore, mine it, ship it, make it 
into steel, market it (and market many by-products, too) 
and deliver it to our customers. The job calls for a lot of 
good people-metallurgists, physicists, chemists, geologists, 
all kinds of engineers-people with your training. 

Look into the possibility of a career with United States 
Steel. Write for our booklet, "Paths of Opportunity." 
United States Steel, Personnel Division, Room 1662, 525 
William Penn Place, Pittsburgh 30, Pa. 

USS is a registered trademark 

~ United States Steel 



Chemistry stands 
at the threshold of 

a new age of discovery 

It has been said that more significant scientific advances 
have taken place in the last fifty years than in all the 
centuries that have gone before. One fact is indisputably 
clear. The use of applied science in American industry 
today is progressing at a rate so fantastic it staggers 
the imagination of the boldest visionary! 

This is particularly evident in the vast, highly diversi
fied field of industrial chemistry. Here, products, ma
terials and processes that were unknown a few years 
ago are in wholesale use today. The accomplishments 
of chemical research are being felt in every area of 
human endeavor. The prospect of further advancement 
in the immediate future appears limited only by man's 
imagination and his desire for improvement. 

Our society stands at the threshold of a new age of 
discovery that offers an infinitely better way of life as 
its reward. A host of courageous, creative industrial 
chemists will help lead the way. 

. . . and you, too, can help 
shape the future 

See for yourself. This interesting, informative booklet, "Op
portunities for College Trained People with The Dow Chemi
cal Company" can help you make an all-important decision 
about your future. Write our Director of College Relations 
for the booklet and the date a Dow representative will visit 
your campus. 
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Clay sewer pipe, 
from the 

W. 5. Dickey Clay 
Mfg. Co. was 

installed in 1894 for 
San Antonio sewers. 

Line was relocated 
in 1956 with more 

Dickey Pipe. 

Life begins at 62 for 
Dickey Pipe in San Antonio 
Dickey Vitrified Clay Sewer Pipe-in 8" diameter
was installed on Concho Street. San Antonio in October, 
1894. This line gave 62 years of uninterrupted service. 
Twenty feet of the line was relocated and replaced with 
more Dickey Pipe. Balance of the 400 ft. line remains 
in service. Even after 62 years of heavy usage, the 
original Dickey Clay Pipe is as good as the day it was 
originally installed-unaffected by years of corrosive 
wastes it has carried. When you plan your municipal 
sewers, always specify chemically inert pipe that serves 
today and tomorrow with equal efficiency-Dickey Salt
Glazed Vitrified Clay Sewer Pipe. 

Providing improved sanitation for better living 

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

'VIT. S. DrCKEY CLAY MFO. CO. 

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

8015 If it's made of clay it's good .•. if it's made by Dickey it's better 
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Whether Her Attire Is FORMAL. 
SEMI-FORMAL. or INFORMAL 

Compliment Her With A CORSAGE 

Flowers Wired Anywhere 

25 ON THE STROLL WAY 
PH. GI 2-3151 

Columbia, Missouri 

Purchase Your 
Feature Lock 

Engagement Rings 
At 

CAMPUS JEWELRY 
Use Your Credit 

Free Gift Wrapping and 
Wrapping for Mail 

on All Gifts 
706 Conley across from Jesse Hall 

• Hart Schaffner & Marx 
• Botany 

• Manhattan 

For Advertised Brands 

"OF COURSE" 

ON THE COVER 

This month's cover shows the con
struction work that is being done on 
the addition to the Engineering 
Building. The addition, having 30,-
000 sq. ft. of floor space, will be 
shared by the Civil and Chemical 
Engineering D e p a r t m e n t s. The 
building will house laboratories for 
sanitation, soils, hydraulics, concrete, 
radio isotopes, and plant design. 
Also a sub-critical nuclear reactor 
and a 1 million pound testing ma
chine will be installed in the struc
ture. 
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"WELL. YOU CAN'T PLEASE THEM ALL." 

That is one of the favorite comments of students from all departments in 
engineering here at MU. It is usually heard when laboratory reports have been 
handed back after grading. One of the student's hardest and most difficult 
tasks is trying to anticipate the attitude of his instructor at the time the re
port will ne graded. Once recently a test, rather unfamiliar to the instructor 
in charge, was performed on a piece of apparatus in one of the laboratories. 
The story goes that during the course of the test the person in charge con
veyed the attitude to the experimenters that the test was only of average im
portance. Several times during the test the instructor was corrected by a more 
experienced teacher in the laboratory at the time. The students then thought 
that since the person in charge was not efficient in his knowledge of the ap
paratus, the test could not be of too major importance, or else a more ex
perienced person would have been put in charge. With this thought in mind, 
the students then wrote up the test, but to their amazement when the reports 
had been graded the attitude of the instructor concerning the importance of 
the test had changed. Comments written across the pages from margin to 
margin in large red pencil indicated that the test was of the utmost importance. 
Naturally, it was too late for the students to evaluate the importance of their 
work, and act accordingly. 

Another factor over which the student has no control is the lack of con
sistency by the same instructor in grading the laboratories reports. On sever
al reported occasions the same instructor has given identical grades to all 
reports with no visible evidence that the inside of the reports had even been 
viewed. Another set of reports graded by the same person was viewed with 
what might be called micrometric precision. This only helps to confuse the 
student who then takes the attitude that no matter how he writes his report, 
the most important factor is the frame of mind of the grader at grading time, 
something over which the student has no control. 

It can truthfully be said that the reports are very beneficial and, by all 
means, necessary to the complete development and training of the student 
engineer. Our laboratories here at the University of Missouri are filled with 
some very intelligent and gentlemanlike instructors, but there seems to be an 
occasional "black sheep among the white." These comments that appear to 
be uniform among the student engineers are addressed to those "black sheep." 
"If the shoe fits, wear it."' 

DAY 

FRONTISPIECE 

SYMBOL OF PEACETIME ATOMIC POWER-Symbolic of the historic event heralding the generation of elec

tricity by atomic power from Shippingport, Pa.-site of the world's first full-scale atomic-electric generating sta

tion exclusively for civilian needs-are these lights of downtown Pittsburgh, Pa. Homes and factories of the 

Greater Pittsburgh area are receiving the electricity produced at the plant and transmitted through the Duquesne 

Light Company system. The Shippingport plant is a joint project of Westinghouse Electric Corporation, Atomic 

Energy Commission and Duquesne Light. 

MAY, 1958 5 



6 

Men at worl~ ... on tomorrow! 
Young men like Dr. Wayne E. Smith are help

ing to shape the future through research in the 

exciting and challenging field of polymers in 

the laboratories of Standard Oil. 

In just a few years time, petrochemicals 

have mushroomed into a major industry-and 

there is still much pioneering work to be done. 

Specifically, Dr. Smith is working on the 

fundamental chemistry of catalysts-an area 

in which Standard is a leader. From such basic 

research will come new and useful products 

for the future. Used in making polyethylene, 

our catalysts are also proving useful in pre

paring many other new products. 

Dr. Smith received his B.A. in 1951 from 

Tarkio College, Tarkio, Missouri, and his Ph.D. 

in physical chemistry from the University of 

Nebraska in 1955. He is married and has three 

daughters. He is active in church work and sports. 

Hundreds of other young men with scientific 

and technical backgrounds are building suc

cessful careers at Standard Oil. Their work is 

helping to make important contributions to 

petroleum progress. 

STANDARD OIL COMPANY 
910 SOUTH MICHIGAN AVENUE, CHICAGO 80, ILLINOIS THE SIGN OF PROGRESS ... 

THROUGH RESEARCH 
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KILOWATTS BY 

The nation's first large-scale 
nuclear power plant to generate 
electricity for civilian purposes be
gan operation on December 2, 
1957. With a net electrical capacity 
of 60,000 kilowatts, this pressurized
water reactor (PWR) plant at 
Shippingport Pennsylvania repre
sents a significant step toward bet
ter nuclear plants. 

A primary purpose of this plant 
is to further the peacetime use of 
atomic energy in the field of elec
tric power generation. Today, near
ly every nuclear reactor is a pioneer
ing venture, but from these plants 
will come the information needed 
to develop better ones. While a 
nuclear system can readily be de
signed on paper, only in develop
ing and building can the real prob
lems be discovered and overcome. 

Thus the end result-the ar
rangement of concrete, metals, and 
other materials that make up the 
plant- is but a symbol of the 
achievement itself. And, as fre
quently happens with technical de
velopments, the magnitude of the 
task is not fully apparent from the 
finished product. 

Basic Concepts of the PWR 
Plant 

The source of heat is often said 
to be the fundamental difference 
between a nuclear power plant 
and a conventional utility station. 
While this comparison is sometimes 
useful, like most general statements 

MAY, 1958 

NUCLEAR FISSION 

BY CHARLENE CRENSHAW, CH. E., FEB. '59 

it over simplifies the situation. In 
addition to being a radically new 
heat source, the nuclear portion of 
the plant also significantly affects 
the over-all plant design and its 
operation. 

As indicated in Fig. 1, a pressur
ized-water system consists of two 
main parts- a primary system con
tammg the nuclear reactor in 
which heat is produced, and a 
secondary system to which that heat 
energy is transferred for use in a 
steam turbine. Water pumped 
through the primary system flows 
over nuclear fuel elements in the 

Control Rods 

that when secondary water absorbs 
heat, it turns to steam. 

The reactor, of course, must con
tain enough fissionable fuel to 
form a critical mass, i.e., one cap
able of sustaining a nuclear chain 
reaction. This chain reaction can be 
started, stopped, or controlled by 
neutron-absorbing c o n t r o I rods, 
which are inserted in the reactor 
to lower the power level, or with
drawn to increase the power level. 
The pressurized water system is de
signed primarily to make use of 
relatively slow-moving thermal neu
trons. 

Steam Generator Turbine 

Uranium Fuel 

Fig. 1 Simplified diagram of a pressurized water system. 

reactor, absorbs heat from them, 
then flows to the heat exchanger, 
or steam generator. Here it gives 
up that heat to water flowing in 
the secondary system. 

The whole primary system is un
der high pressure to prevent the 
primary water from boiling. The 
secondary system, however, is a 
relatively low-pressure system, so 

What are Thermal Neutrons? 

Neutrons are often classed ac
cording to their energy or speed. 
All neutrons released by the fission 
process are originally fast neutrons. 
Some fast neutrons collide with 
other atoms in such a way that 

( Continued on page 8) 
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they neither cause fission nor are 
captured by the atom. In the col
lision, however, they lose some of 
their energy and become inter
mediate speed neutrons. Still other 
neutrons collide with light ele
ments, thus giving up a larger pro
portion of their energy, and be
come slow or thermal neutrons. All 
three of these processes, absorption, 
collision and fission are of interest 
in the PWR system. 

As far as fissionable material is 
concerned, two isotopes of uranium 
- uranium 235 and uranium 238-
and plutonium are of primary use 
in this reactor. Initially, the reactor 
is designed to operate primarily on 
the fissioning of uranium 235. 
Under the right conditions, neu
trons of all three speeds can cause 
fissioning in uranium 235 but ther
mal neutrons are most efficient. 

To provide thermal neutrons, 
fast neutrons must be deliberately 
slowed to thermal speed. This is ac
complished by a moderator material 
which in the case of the PWR is 
ordinary water. 

By the laws of probability, not 
all neutrons collide with water 
atoms, so in the reactor at any 
given time is a percentage of both 
fast and intermediate-speed neu
trons. Thus, fissioning occurs in 
different ways :-F as t neutrons 
cause fission in both uranium 235 
and 238, intermediate neutrons 
cause some fission in uranium 235 
but thermal neutrons cause most of 
the fissioning of uranium 235. 

Another nuclear reaction is also 
of key importance in the PWR 
reactor. Neutrons of particularly low 
energy are susceptible to capture by 
uranium 238, thus forming uranium 
239. This isotope is extremely un
stable, however, and decays to nep
tunium 239. This element is only 
slightly more stable, and decays to 
plutonium 239. Fortunately, pluto
nium is fissionable by thermal neu
trons. 

Why Choose a PWR Reactor? 
In addition to being the most 

advanced technically ( this type 
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was used on the submarine Nau
tilus) the PWR plant has several 
attractive features. One important 
fact is that the primary loop is 
physically isolated from the second
ary system, i.e., water from the 
primary system does not enter the 
secondary. Thus, if any radioactive 
particles find their way into the 
primary system water, they are 
confined there-they cannot con
taminate the secondary system. 
This means that much of the 
secondary system is available for 
maintenance during operation. 

Another important factor about 
a pressurized-water system is that 
fundamentally the plant is designed 
to contain sources of radioactivity 
in the reactor itself. Fission prod
ucts can escape to the primary 
system only if the cladding that 
surrounds the fuel becomes defec
tive. Water is maintained at high 
purity, so that radioactive parti
cles in the system are kept to a 
minimum. However, even though 
some fission products may get into 
the water, as well as some radio
active particles, the primary system 
-except for the reactor itself-is 
available for maintenance within a 
matter of a few minutes after the 
reactor is shut down. 

The chief reason for pressuriz
ing the primary system is to prevent 
boiling in the reactor. Since steam 
is not as effective a coolant as 
water local hot spots might occur 
or conceivably some melting of the 
fuel elements. Neither is steam as 
good a moderator as water and the 
fission process would slow down 
because fewer thermal neutrons 
would be available. Also water 1s 
more effective as a moderator at 
lower temperatures. 

This property makes it possible to 
design a pressurized water reactor 
with a negative temperature coef
ficient of reactivity. As a result the 
reactor inherently tends to maintain 
the power level at which it is set. 
If, for example, the temperature of 
the water entering the reactor drops 
for any reason, the reactor auto
matically produces more thermal 
neutrons which results in more heat, 
and thus a higher outlet water 

temperature. If the inlet water in
creases in temperature, fewer ther
mal neutrons are produced which 
results in less heat and the outgoing 
temperature of the water is lower. 
Thus, in a properly designed pres
surized-water system, the reactor it
self automatically maintains the 
correct power level with no con
trols being involved. This level
seeking feature can be made to hold 
true for normal power changes in 
an electric system, so that control
rod movement is necessary only for 
large shifts in power output of the 
plant. 

The R eactor 
Any nuclear-reactor system rep

resents a deliberate compromise be
tween the many phases of technolo
gy involved. The best design from 
a physics standpoint is not neces
sarily the best or most practical one 
from the standpoint of the metallur
gist or the mechanical engineer. 
And, of course, economics must also 
be factored into the design at every 
step. For example, in choosing the 
best operating water temperature 
for the PWR system, two factors 
to be considered are core and 
steam-generator costs. In the range 
in question, steam-generator costs go 
down as the temperature increases; 
however, core costs go up with tem
perature. The operating tempera
ture of 525 ° F was ultimately 
chosen to give the estimated mini
mum combined cost for the two 
units. 

The reactor consists of three main 
elements-the pressure vessel, the 
nuclear fuel configuration, or core 
and the control-rod assembly. 

Pressure Vessel 
The reactor pressure vessel, shown 

in Fig. 2 is a cylindrical structure, 
formed of carbon-steel plates and 
forgings. The inner surfaces of the 
vessel are clad with stainless steel 
to provide corrosion resistance. In
ternally, the pressure vessel is ap
proximately 31 feet high and .9 
feet in diameter. The walls are a 
little over eight inches thick. Top 
and bottom sections of the vessel 
are hemispherical. The top section, 
or closure head is bolted securely 
onto the main part of the vessel; 
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Fig. 2 Scale model of Pressure Vessel. 

it has 46 penetrations for control 

rods, instrumentation, and refueling 

purposes. 

Control-Rod Assembly 

The PWR reactor is controlled by 

moving neutron-absorbing control 

rods in and out of the fuel core. 

The rods are cruciform shaped, to 

fit into similarly shaped openings in 

the fuel assemblies, and are about 

3¾ inches wide. The lower section 

of the rod is made of the little

known metal hafnium, the upper 

portion of a zirconium alloy. The 

hafnium portion of the rod, which 

is the neutron-absorbing end, is 

about 70 inches long, to correspond 

to the length of the fuel in the fuel 
assemblies. 

The movement of the control 

rods must be positive and accurate. 

In addition, provision must be made 

to drop the rods into the core 

MAY, 1958 

rapidly in a "scram" or emergency 

condition. Each control rod 1s 

moved by a special electric motor, 

which operates a collapsible roller

nut mechanism in contact with a 

threaded portion of the rod. If the 

current to the motor is interrupted, 

the roller nuts, normally in con

tact with the threaded shaft arc 

pulled away from the shaft by 

springs. This constitutes a scram 

action, smce the nuts disengage 

from the screw, permitting the 

shaft and the control rod to drop 

by gravity into the core. 

Under normal conditions, the 
chief function of the control rods is 

to establish and maintain the power 

level of the reactor. At the start of 

reactor life, criticality with full 

power will probably be obtained 

with 12 control rods fully inserted. 

When fuel burn-up and poisoning 

continue, rods will be withdrawn 

in groups of four. 

Th e Nuclear Core 
The fuel assembly, or core, for the 

PWR plant uses both highly en

riched uranium 235 and natural 

uranium oxide (UO,). The core 

is so designed that the assembly of 

natural-uranium clements is made 

chain reacting by the help of neu

trons leaking from the highly en

riched elements. The highly en

riched elements are called the seed, 

and the natural-uranium clements, 

the blanket. Initially the seed will 

provide most of the reactivity, with 

the blanket acting as a neutron

multiplying reflector. 

Of the 145 fuel assemblies in the 

core, 32 are seed "clusters," the 

remaining 113 arc blanket assem

blies. Each fuel assembly has a 

cross section 5 ½ inches square, giv

ing a mean core diameter of 6.8 

feet. Dimensionally, all seed clus

ters are designed to be interchange

able with blanket assemblies, and 

either unit can be removed from the 

reactor without removing the head. 

The basic component of the 

seed cluster is a fuel plate; this 

consists of an enriched-uranium 

fuel plate sandwiched between two 

zirconium-alloy cover plates and 

four flange strips. These fuel plates 

Fig. 3 Details of the core assembly. 

are then built into subassemblies, 

by stacking 15 fuel plates and two 

( Continued on jJagc 10) 
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end plates. To make the final 
cluster, four of these subassemblies 
are joined, with necessary spacers, 
to create a cruciform channel be
tween subassemblies for the con
trol rod as mentioned before. 

The blanket assemblies are of 
different construction, although 
their cross-sectional dimensions are 
identical. The basic element of the 
blanket assembly is the fuel rod. 
These are zirconium-alloy tubes, 
each filled with 26 uranium oxide 
pellets. Each tube is a little under 
a half inch in outside diameter and 
9½ inches long. These rods are as
sembled into fuel bundles, each 
containing 120 fuel rods, with a 
tube sheet on either end with spaced 
holes to allow coolant flow through 
the bundle. To make one complete 
blanket assembly, seven fuel bundles 
are installed end to end in a shell, 
giving a nominal fuel length of 
nearly six feet. The seed clusters 
and blanket assemblies are arranged 
in the core in a definite pattern, 
for both nuclear and heat distribu
tion reasons. The blanket is divided 
into four regions, according to the 
flow requirements of the individual 
assemblies in each region. 

The four regions are designated 
according to their position with re
spect to the seed clusters. The cool
ant flow is distributed among the 
seed clusters and blanket assemblies 
to compensate for heat variation. 

Perhaps the most interesting as
pect of the nuclear reactor is the 
functioning of the seed-and-blanket 
arrangement. In the highly enriched 
seed, the concentration of uranium 
235 not only makes the chain re
action possible, but also makes the 
seed a copious producer of neu
trons. 

The natural uranium blanket ele
ments, on the other hand, contain 
only one part in 140 of uranium 
235, the remainder being uranium 
238. While uranium 238 is not fis
sionable by thermal neutrons, it does 
absorb them producing plutonium 
239 which, as mentioned before, is 
also a fuel suitable for use with 
thermal neutrons. This new fuel is 

10 

being produced in the reactor con
currently with burn-up of existing 
nuclear fuel. 

Nuclear reactors can, and have, 
been designed specifically to pro
duce more than one new fissionable 
nucleus for each one destroyed. 
These are the so-called breeder re
actors. However, in general, for a 
given core volume, the more effec
tive the reactor is as a breeder the 
ledger, however, the breeding proc
ducer. On the other side of the 
ledger, however, the breeding proc
ess gives longer life to the core. 
The PWR core, therefore, repre
sents a compromise between the 
two extremes. This reactor is a 
converter, which means that some 
new fuel is formed during its life, 
but not enough to classify it as a 
breeder reactor. Actually, in the 
PWR core, about six plutonium 
atoms are formed for every ten 
uranium 235 atoms destroyed, i.e., 
the conversion ratio is about 0.6. 

As might be expected, this breed
ing effect in the blanket gives it 
a longer life than the seed. Actually, 
to make full use of the blanket, the 
seed portion of the core will have 
to be replaced at least once. 

At the start of reactor life, about 
half the power will be generated 
in the seed elements and about 
half in the blanket. As the seed 
"burns up" its uranium 235, how
ever, its effectiveness as a heat pro
ducer diminishes. In the blanket, 
however, the effect is just the op
posite. Since the blanket is produc
ing new fuel faster than it is burn
ing the original fuel it contained, 
the percentage of power produced 
in the blanket should increase with 
time. 

When the amount of uranium 
235 or plutonium left in the reactor 
decreases beyond a certain point, 
reactivity ceases. At this point some 
nuclear fuel is left, but not enough 
to maintain criticality. This is not 
wasted fuel, however, since it can 
be removed by reprocessing. 

Another factor in core life is the 
build-up of nuclear "poisons" in the 
reactor. Certain products of nuclear 
fission, notably xenon are neutron 
absorbers. During the early life of 

the reactor they are present in 
relatively small amounts, and there
fore of little consequence. However, 
as they build up during the opera
tion of the reactor, they ultimately 
reach the point where they stifle 
the nuclear reaction, i.e., absorb a 
sufficient number of neutrons to 
stop the chain reaction. When this 
occurs, the reactor must be refueled, 
regardless of the fact that fissionable 
fuel remains. 

The Coolant Loop 
While the reactor is the key com

ponent in a nuclear power plant, it 
is actually only the first step in the 
process of gaining useful power 
from the fission process. Compo
nents in the remaining portion of the 
primary loop must pump and purify 
the coolant, maintain it at constant 
pressure, and deliver it to the steam 
generator where its heat content 
can be transferred to the secondary 
loop. 

The principal elements of the 
primary system, aside from the re
actor itselt, are the steam genera
tor, a canned motor pump, and 
valves. However, the primary also 
includes a host of auxiliary systems, 
such as the pressurizing system, 
valve-operating systems, and cool
ant purification system. 

Steam Generators 
Each of the four primary loops 

has its own steam generator. Two 

Fig. 4 Conventional Pump 

Fig. 5 Canned Motor Pump 
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have a straight-through-type heat 
exchanger, and other two use a 
U-type. Both kinds consist of three 
basic elements- a heat exchanger, 
in which primary coolant flows 
through tubes and gives up its heat 
to secondary water surrounding the 
tubes; the steam drum, which dries 
the steam for use in the turbine; 
and piping to carry steam to the 
drum and return water. Each is 
rated to provide 263 x 1 QG Btu 
per hour at 600-psia steam pressure 
at the design power. 

Canned-Motor Pump 
The pump used in the primary 

system gives a clue to some of the 
difficulties involved in developing 
a nuclear plant. While pumps of 
the size and capacity required in 
the primary system are not unusual, 
one factor ruled out the use of con
ventional pumps. Conventional 
pumps have an impeller in the 
liquid to be pumped, connected by 
a shaft to an electric motor outside 
the fluid. A seal around the shaft 
prevents leakage of the fluid from 
the system; even on the best of 
pumps, some fluid ultimately leaks 
around this seal. In a nuclear sys
tem, the fact that the fluid being 
pumped might contain some radio
active particles demands zero leak
age; thus a different pump had to 
be designed. This involves a canned 
motor-pump; in this pump, the im
peller, the shaft, and rotor of the 
electric driving motor are all in 
the fluid being pumped as shown 
in Fig. 5. As in other parts of the 
primary loop, the hot water must 
serve as a lubricant for the rotor 
of the pump. 

Primary Loop Valves 
Each primary loop has three dif

ferent types of valves. Main stop 
valves are located within the reac
tor container, one in the inlet and 
one in the outlet of the reactor. 
Since access to these valves during 
reactor operation is not feasible, 
the valves must be remotely oper
ated as well as have a high degree 
of reliability. H ydraulic valves 
make it possible to quickly isolate 
any loop from the system by remote 
control at the main control con

sole. 
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Fig. 6 Canned motor pumps in var
ious stages of assembly. 

For safety reasons, each main 
valve is backed up by a motor
operated gate valve located inside 
the boiler chamber. Normally, these 
valves will be used only when some 
portion of the loop is being re
paired. 

In addition to these stop valves, 
each loop has one check valve. 
The function of this valve is to 
prevent too much back flow of cool
ant in the event a pump is stopped 
for any reason. These valves are 
designed with low resistance to 
normal flow, even at very low flow 
rates. 

Auxiliary Systems 
The simple concept of a primary 

loop with a few key elements 
ignores many functions that are 
important and necessary to the re
actor-plant operation. The func
tions performed by these so-called 
auxiliary systems are many and 

Fig. 7 The 58-ton core contarnrng 
the fu el charge of 14-tons of natural 
uranium and 165 pounds of highly 
enriched uranium. 

varied. On the surface such fun c
tions as pressure relief and water 
purification seem like common 
problems. However, the fact that 
this is a nuclear system makes the 
problems brand new ones. 

Because it is important that no 
boiling occur in the primary system, 
the pressure in the system under 
normal operating conditions must 
be maintained within fairly narrow 
limits despite sudden demands on 
the system. This is the function of 
the pressurizing system. The pres
sure-relief system is designed to pre
vent excessive system pressures 
during especially large power tran
sients. 

Despite the care taken in the 
primary system to prevent fission 
or corrosion products from being 
released to the coolant, perfection 
is not likely. 

Impurities must be kept to a 
minimum for several reasons. First 
of all, to maintain safe radiation 
limits, radioactivity in the primary 
loop must be restricted to specific 
values. Second, impurities deposit
ing on heat-transfer surfaces would 
change the heat-flow characteristics. 
And third, particle build-up m 
some areas would plug small clear
ance passages in the core and other 
components. Part of the reactor 
coolant is continuously bypassed 
through a cooler, a demineralizer 
and finally through a heater which 
together comprise the purification 
system. 

Instrumentation and Control 
As might be expected, instrumen

tation in this pioneer plant is ex
tensive. Much of it is included ex
clusively to provide information to 
aid future designs; the remainder is 
used directly for system control. 
Like most other control systems, 
that for the PWR primary plant 
consists of two basic parts-sensing 
elements and instrumentation that 
indicate existing conditions. 

R eactivity conditions in the re
actor itself are sensed by a nuclear
instrumentation system. Basically, 
this consists of neutron detectors, 
which measure neutron flux , and a 

(Co nt inued 0 11 page 18 ) 
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STRAIGHT TALK TO ENGINEERS 
from Donald W. Douglas, Jr. 

President, Douglas Aircraft Co., Inc. 

Here at Douglas we're involved in a greatly 
accelerated missile and space program. This 
requires one of the most intensive engineering 
and research efforts in our history. 

The problems are great ones as we move into 
the new dimension of unmanned and manned 
space vehicles. They require specialists in almost 
every engineering field. But their solution will 

result in great benefits not only to our own nation 
but to all mankind. 

If you're interested in tackling these problems 
with us ... in giving your best in an all-out drive 
to solve them ... we're interested in you! 

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

Santa Monica, California 
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THE AMERICAN ROCKET SOCIETY 

AND ITS 

MISSOURI UNIVERSITY CHAPTER 

The American Rocket Society, 
Incorporated, was founded at the 
home of G . Edward Pendray and 
his wife, Lee Gregory Pendray in 
New York City. There, m the 
spring of 1930, a group of young 
men met for the purpose of start
ing a society to promote interest in 
space travel. Most of these young 
men earned their living by writing. 
Although several of them were 
science-fiction writers, only three 
of them had had actual scientific 
training. They called their organi
zation the American Interplanetary 
Society, and held frequent meetings 
at which they discussed the possi
bility of flight to other planets and 
the problems involved m such 
flights. They even began to pub
lish a little Bulletin of the Society 
which carried the latest society news 
and articles concerning rockets and 
space flight. All agreed that the 
rocket was the only practical vehicle 
for space flight, but not one of 
them even dreamed of building and 
testing a real rocket. 

In early 1931, the Pendrays de
cided to take a trip to Europe. It 
started out as a vacation, but the 
enthusiasm of the members of the 
American Interplanetary Society 
soon turned it into a business trip 
for the young society. The Pendrays 
planned to visit various rocketeers 
in Europe and see how they were 
progressing. They were unable to 
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see the foremost enthusiasts and 
experimenters in France and Italy, 
but the German, Verein fur Raum
schiffart, ( Society for Space Travel) 
welcomed them gladly, and happily 
showed them some rocket tests at 
their famous "rocket airdrome" near 
Berlin, where they had been testing 
liquid fuel rockets for several years. 
Among the members of the German 
society were Willy Ley, H ermann 
Oberth, and Wernher von Braun, 
then an engineering student m 
Berlin. 

When the Pendrays returned 
home and told the other members 
of the American Interplanetary 
Society what their German counter
parts were doing, the Ameri
cans decided to get in on the act, 
and in May, 1931, they began 
making plans to build a real liquid 
fuel rocket. None of them except 
the Pendrays had ever seen a rocket 
outside of a fireworks display, but 
they started bravely. Their first 
rocket was patterned after a Ger
man model, and had a parachute 
and a water-cooled motor. It never 
left the launching stand- it was 
severely damaged when dropped at 
a static test. 

The second rocket did leave the 
launching stand, but it exploded 
before it had gone far. The third 
rocket crashed into the sea still ac
celerating, when two of its four 
nozzles burned out. 

BY SUE CASTLEBERRY 

After the crash of their third 
rocket, the members of the society 
came to the conclusion that they 
had carried their enthusiastic play 
far enough, and that the time had 
come to do some sober scientific 
research. Their rocket tests had 
made it evident that their chief 
problem was finding a motor with 
a cooling system efficient enough to 
keep it from melting during firing. 
To static test such as motor, they 
needed a really good test stand. John 
Shesta set to work to build the test 
stand, while other members busied 
themselves with the design and con
struction of a new motor, or the 
testing of various airframes with 
solid fuels. To emphasize their new 
interest in rocket research, the mem
bers of the American Interplanetary 
Society changed the name of their 
organization to the A m e r i c a n 
Rocket Society. 

In 1938, James H . Wyld, a young 
engineer, brought forth the motor 
he had designed and tested. The 
whole thing weighed about two 
pounds, and was cooled regenera
tively by running the fuel around 
the skin of the combustion cham
ber before spraying it inside. It 
was tested and found to be com
pletely successful. Just what the 
A. R. S. had been looking for. It 

(Continued on page 14) 
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was the first really dependable re
generatively cooled rocket motor, 
and it opened up a new chapter in 
the history of rocketry. The motor 
was small, light, and inexpensive, 
and since Wyld made no attempt 
to patent it, it was avai lable for 
the advancement of rocket research 
everywhere. 

Wyld and his associates continued 
to test and improve his new motor. 
When World War II broke out, 
they saw the potential value of 
rockets in warfare, and they took 
the motor to the Navy. The Navy 
was pleased with the motor and 
bought it outright, at the same time 
giving them a six-month research 
contract. With the aid of this con
tract, Wyld went into partnership 
with Shesta and two other active 
A. R. S. members, Hugh Franklin 
Pierce, and Lovell Lawrence, to 
form Reaction Motors, Incor
porated, a company whose sole pur
pose was the development and pro
duction of rocket motors. 

The little company had rough 
going at first , but all four of the 
men were in constant touch with 
everything that was going on. They 
were working on something new and 
exciting, and they loved it. But as 
time went on, the men found that 
more and more of their time was 
taken up by administrative matters, 
and less time could be spent on re
search. They hired some help, but 
matters didn't improve much, and 
their financial situation began to 
get pretty bad. Pierce got tired of 
it all and decided to go someplace 
else where he could devote all of 
his time to research. The others 
stayed on for a while. When Rocke
feller interests offered to buy into 
their company, they accepted the 
offer, but while financial conditions 
improved , research conditions did 
not. Now all of their time was taken 
up by routine production problems. 
One by one, the remaining partners 
grew disgusted and left for places 
where they, too could spend all of 
their time and energy on research. 

The American Rocket Society as 
an organization no longer builds 
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rockets, although many of its indi
vidual chapters do. Most of its 
members are scientists and engineers 
actively engaged in rocket research 
or some closely related field. A 
growing number are college students 
interested in rocketry. I ts member
ship is growing by leaps and bounds. 
The society still is, as it has always 
been, an organization intensely in
terested in space flight and the 
means of achieving it ; a place 
where men can discuss the problems 
involved in space flight and 
rocketry, and exchange ideas on 
how to solve them. Each year the 
American Rocket Society presents 
awards for outstanding work in 
liquid propellents, and in solid pro
pellents, for the outstanding appli
cation of rocket power, for the out
standing contribution to rocket and 
jet propulsion literature, the out
standing contribution to the ad
vancement of space flight, and for 
the outstanding student paper on 
jet propulsion or a related subject. 

The University of Missouri Stu
dent Chapter of the American 
Rocket Society got its start last fall , 
when Don Ridgeway went to Dr. 
Ralph Burton in M. E. with the 
idea. They let it be known that 
anyone who was interested in start
ing a chapter of the society here 
should see Dr. Burton, and the re
sponse was much greater than ex
pected . Not only did students come 
in, but many professors dropped by 
Dr. Burton's office to express their 
interest. The first actual meeting 
of the group that is now the M . U . 
chapter of the American Ro::ket 
Society took place on February 14, 
1958. About 25 boys were expected 
to show up, but instead about 90 
boys and two girls were there, all 
very enthusiastic. Almost everyone 
present had had some experience 
building and firing little rockets, 
and one or two had held govern
ment jobs associated with rockets. 
All were eager to work with people 
of similar interest to build bigger, 
more complicated rockets. 

Things developed quickly. Of
ficers were elected and committees 
formed a t the next meeting. Lud
wig Gritzo was elected president, 

Cas Welch vice president, Don 
Ridgeway secretary, and Dick Isely 
publicity chairman. The committees 
formed were airframe, fuels, test 
stand, safety, library, firing sites, 
tracking, stability, and launching. It 
was planned to show films on 
rocketry and related subjects, and 
to invite men in rocketry to speak 
before the group. Some of the 
greatest men in rocketry are avail
able to them through the national 
organization, among them Krafft 
Ehricke and Dr. Wernher von 
Braun. 

Plans were started immediately to 
build a small rocket about two feet 
long fueled with sulfur and zinc 
dust, and it was decided that some 
of the members who had their own 
rockets ready to fire should fire 
them under club jurisdiction. A 
launching site was found in a large 
open field about 13 miles from 
Columbia, and a launching date for 
some individual rockets was agreed 
upon. At 11 a.m. on Sunday, April 
20, about 30 chapter members met 
in front of the Student Union and 
left from there in a long string of 
cars. Dr. Burton, as faculty sponsor, 
was there with his wife and little 
boy, and several of the boys took 
their wives or girl friends along. 

Four rockets were to be shot; 
three aluminum ones with wooden 
noses and nozzles, built by Charlie 
Goans, and powered with a mixture 
of potassium nitrate, sulfur and 
sugar, and a two-foot-long steel 
rocket built by Don Ridgeway and 
fueled with potassium chlorate, and 
sulfur, and carbon. Two of Goans' 
rockets, both finless tubes six inches 
long, shot up very nicely, going up 
about 100 feet. His finned ten
inch rocket just sat on the launch
ing stand and did nothing. 

The first time they attempted to 
fire Ridgeway's rocket, it fizzled, 
and the fuel fell out on the launch
ing stand. The boys refueled it with 
some extra fuel that happened to be 
around, and lit the fuse again. This 
time the new fuel burned too slowly 
to lift the rocket, but it heated up 
the body and melted the fins off. 

( Continued on page 28 ) 

THE MISSOURI SHAMROCK 



Recently AiResearch engineers were 
called upon to develop an accessory 
power motor for aircraft and mis
siles which would operate at 
+ 1000° F .... a temperature area 
where present-day hydraulic and 
electrical devices fail. 

Their answer was this cam piston 
air motor, pictured above in a spe
cially built transparent shell. Operat• 
ing on hot air or gas, its efficiency 
actually increases as temperatures 
rise. 

This problem and its solution are 

.... 

typical of many encountered at 
AiResearch in aircraft, missile, 
nuclear and electronic fields. Specif
ically, you'll find them in system 
electronics; computers and flight 
instruments; gas turbine engines and 
turbine motors; cryogenic and 
nuclear systems; pneumatic valves; 
servo control units and air motors; 
industrial turbochargers; air condi
tioning and pressurization; and heat 
transfer. 

Upon your employment, in addi
tion to direct assignments, a 9-month 

orientation program is available to 
aid you in selecting your field of 
interest. This permits you to survey 
the project, laboratory and adminis• 
trative aspects of engineering at 
Garrett. Also, with company finan• 
cial assistance, you can continue 
your education at outstanding uni
versities located nearby. 

Project work is conducted by small 
groups where individual effort is 
more quickly recognized and oppor• 
tunities for learning and advance• 
ment are enhanced. 

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

THE GARRETT .... CORPORATION 

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

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

A/RESEARCH INDUSTRIAL • REX • AERO ENGINEERING • AIR CRUISERS • A/RESEARCH AVIATION SERVICE 
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Now on many supertankers, ductile iron is a new material widely used by today's engineers in designing heavy-duty equipment. 

Ductile Iron ... another Inca Research first 

Over five miles of ductile iron pipe 
going into many of today's supertankers 

A deep sea tanker takes many a heavy 
beating when waves are rough. 

With each pitch and roll, she has to 
weave. And her five or more miles of 
piping have to weave with her. 

If it is ductile iron piping, every pipe 
length gives without break or leak. 

Bends without breaking 
Ductile iron is not only ductile, but also 
tough. And resistant to the corrosive 
action of sea water and sulfur laden 
crude oil. 

In some tankers, gray cast iron pipe 
resists corrosion for ten years or more. 
Sometimes, though, it's cracked and 
broken by the pounding of heavy seas 
that overtax its strength. 

In other tankers, steel pipe outrides 
such storms without damage. But it cor
rodes so badly it may have to be replaced 
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every three or four years when han
dling sour crudes. 

Ductile iron pipe, tanker owners find, 
combines the low cost and demonstrated 
corrosion resistance of cast iron with 
the tough strength of carbon steel. 

So today, many of the newest tankers 
carry pipe and fittings of ductile iron. 

Ductile Iron also under city streets 
The properties that prove ductile iron 
pipe suitable for tankers also commend 
it to municipal and utility engineers. So 
this shock-and-corrosion resisting pipe 

is used for water and gas mains. It may 
soon be under the streets in your town. 

Ductile iron has many uses - from 
plowshares to jet plane parts. And cost
conscious industry is constantly finding 
new ways to use this versatile money
saving, Inco-developed material. 

For free booklet, "Engineering Prop
erties and Applications of Ductile 
Irons," write: Dept. 232G, Educational 
Service,Development and Research Div., 

The International Nickel Company, Inc. 
New York 5, N. Y. @1958, T. I. N. Co., Inc. 

A International Nickel 
The International Nickel Company, Inc., is the U. S. affiliate of The International Nickel Company of 
Canada, Limited ( Inca-Canada) - producer of Inco Nickel, Copper, Cobalt, Iron Ore, Tellurium, Selenium 

and Platinurri,'Palladium and Other Precious Metals 
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INJECTION MOLDED 

While injection molded nylon 
gears have been made and used for 
at least a decade, they have been 
regarded with a mixture of curiosity 
and skepticism by many engineers. 
When some of the more progressive 
and farsighted molding companies 
demonstrated . what could be done 
with properly molded nylon gears 
about five years ago, their use ex
panded at an unprecedented rate. 
Dramatic savings and functional im
provements are constantly being re
ported for products using injection 
molded nylon gears. Such gears 
range from small, lightly loaded 
clock parts to highly stressed wash
ing machine gears. 

Properties of Nylon: Nylon has valu
able properties as a gear material. 
Nylon gears require no lubricant 
for light loads at high speeds or 
moderate loads at low speeds. This 
is especially important in applica
tions where oil stains would be objec
tionable or in household appliances 
where lubrication might be neg
lected. Nylon has a low coefficient 
of friction; against polished steel the 
coefficient is less than 0.15. Its dy
namic frictional coefficient varies, 
depending on the conditions of op
eration. Where the application is 
satisfactory for long life, measured 
coefficients range from 0.20 to as 
low as 0.04. 

Nylon has the ability to yield to a 
more rigid material and conform to 
its shape. Because of this property, 
nylon gear teeth can reduce tooth 
spacing error effects of the mating 
gear and result in better conjugate 

MAY, 1958 

NYLON GEARS 

action. This leads to smooth, quiet 
operation and long service life. 
These benefits can only be achieved 
in the presence of loads sufficiently 
large to cause deflection in the nylon 
teeth. Because of their compliability, 
nylon gears can be specified with 
greater tolerances than similar metal 
gears and give equivalent results. 

Nylon gears operate well with 
other nylon gears but their best 
wear is obtained when they mesh . 
with hardened steel gears. This is 
undoubtedly due to the compliance 
induced by the more rigid steel and 
the favorable coefficient of friction. 
However, nylon does not wear as 
well when operating with brass gears 
as when operating with steel or 
nylon because brass and nylon are 
incompatible. Some bronzes work 
better with nylon than does brass 

BY JIM C. SCHILTZ, ME., FEB. '59 

but they cannot equal the perform
ance of steel and nylon combina
tions. 

In the early days of injection 
molding of nylon gears, nylon was 
recognized as having properties that 
are peculiarly desirable in gearing. 
All that was required, many molders 
thought, was to mill teeth in a piece 
of tool steel, harden it and press it 
into a block of steel to make a 
cavity for a helical gear. Even the 
most fundamental principles of gear
ing were ignored. 

It is common knowledge, for in
stance, that rotary range milling 
cutters produce at best a compromise 
profile. Many molders used a spur 
gear cutter to produce a helical 
punch. The fact that they were not 

(Continued on page 30) 
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(Continued from page 11) 

conversion system that changes this 
information into indications of 
power level and its rate of change. 
The neutron detectors are located 
in the water that serve as a neutron 
shield for the reactor. Three chan
nels of neutron detectors are pro
vided and placed around the core 
to view three different segments 
of the core. Information from this 
system is provided to the main con
trol console as well as to the auto
matic control and protection systems. 
The rod-controi system converts re
activity demand signals into control
rod motion, or maintains the rods 
stationary when there are no signals 
for a "scram". 

In addition to this nuclear in
strumentation, conditions within 
the core are also measured. Core 
temperature is measured by ther
mocouples located in seed elements, 
and flow is measured in seed-and
blanket elements by differential 
pressure cells. These elements are 
so arranged to provide useful in
formation as to temperature dis
tribution and flow within the core. 
This information will provide data 
for future core design calculations. 

The monitoring system is a most 

important part of the plant con
trol system. It has two parts-a 
radiation monitoring system, and 
remote-viewing apparatus. The ra
diation-monitoring system measures 
radiation levels in various com
partments to safeguard the health 
of the plant personnel and furnish 
warnings of defects in the primary
coolant system. 

Remote viewing is accomplished 
by two closed-circuit television 
systems, which monitor conditions 
in the plant containers. One sys
tem enables viewing of areas that 
are inaccessible during operation; 
the other views boiler gauge glasses 
in the containers. 

8af eguards for the PWR Plant 

A nuclear heat source introduces 
a potential hazard not found in con
ventional utility plants-the possible 
biological hazard to people off site 
from the accidental release of radio
active particles. 

Few things in history have been 
designed and constructed with as 
stringent and elaborate safety pre
cautions as has the PWR plant. In 
fact, by normal safety standards, 
this plant is undoubtedly over
designed-and deliberately so. The 
plant will not present any hazard 

Fig. 8 Control center for the shippingport. In the foreground are controls for 
the power distribution system; the center section is devoted to the turbine
generator portion, and in the background the third operator controls the nu
clear reactor. 
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outside the plant site as a result of 
any type of explosion-physical, 
chemical, or nuclear. Furthermore, 
the PWR plant is designed so that 
no plausible sequence of events 
could cause the release of hazardous 
quantities of fission products beyond 
the plant. 

These statements do not ignore 
the possibility of accidents through 
human error or mechanical failure, 
in fact, they take into account the 
worst . possible chain of events that 
could plausibly occur. 

Despite the extreme care taken 
in design, manufacture, and in
stallation of the components and 
systems incorporated in the PWR 
plant, their failure-proof operation 
is not assumed. Elaborate instru
mentation and control will provide 
ample warning of any trouble. 

However, any fission products, to 
reach the outer atmosphere, would 
have to pass through three consecu
tive barriers built into the plant. 
Fission products are developed in 
the fuel itself; the cladding or con
tainer for this fuel constitutes the 
first barrier. Should any fission prod
ucts get through this first barrier, 
they would circulate in the primary 
coolant system- but this is an all
welded system designed for zero 
leakage. The sealed primary system 
thus constitutes a second effective 
barrier. The third barrier is the 
plant container, a group of inter
connected, vapor-tight steel pres
sure vessels. 

This "expect-the-worst" philoso
phy was also used in the design of 
the waste-disposal system-that at 
any one time the core contains 
1000 failed elements. This is high
ly unlikely since the plant contains 
means of detecting, locating and 
removing failed elements. Other 
sources of radioactive waste are 
from the purification system, labora
tories, laundry and other decon
tamination facilities. 

Waste in the PWR are disposed 
of in one of three ways-by natural 
decay of their radioactivity, by di-

( Continued on page 24) 
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KEITH LYNN, B.S.E.E., PURDUE, '52, INVITES YOU TO 

"gpM£L a daJ;- wi1lt me at (1J()llll '' 

"I'm an Equipment Engineer for Illinois Bell Telephone Company in 
Chicago. Speaking personally, I find Bell Telephone engineering 
darned interesting and very rewarding. But judge for yourself." 

"8:30 a.m. We start at my desk. I'm 
studying recommendations for additional 
dial facilities at the central office in sub
urban Glenview. This is the beginning of 
a new engineering assignment for me." 

"2:00 p.m. After lunch I drive out to the 
Glenview office. Here, in the frame room, 
I'm checking floor space required by the 
proposed equipment. The way our busi
ness is growing, every square foot counts." 

"10:20 a.m. I discuss a proposed layout 
for the additional central office equip
ment with Supervising Engineer Sam P. 
Abate. Since I'll want to see the installa
tion area this afternoon, I order a car." 

"3: 10 p.m. Then I drive to the office 
at nearby Skokie where a recent assign
ment of mine is in its final stages. Here 
I'm suggesting a modification to the 
Western Electric installation foreman." 

"Well, that was today. Tomorrow will he different. As you can see, I take 
a job from the beginning and follow it through. Often I have a lot of jobs 
in various stages at the same time. I think most engineers would agree, 
that keeps work interesting." 

Keith Lynn is one of many young engineers who are finding rewarding 
careers in the Bell Telephone Companies. Find out about 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. 

MAY, 1958 

"11 :00 a.m. At an interdepartmental 
conference I help plan procedures for 
another job I'm working on. Working 
with other departments broadens your ex
perience and know-how tremendously." 

"3:30 p.m. Before starting back to Chi
cago, I examine a piece of Out Sender 
equipment being removed from the 
Skokie office. This unit might fit in just 
fine at another office. I'll look into it." 

BELL 
TELEPHONE 
COMPANIES 
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Don Kirby 

Probably the man with the most 
Shamrock experience on the present 
staff is Don Kirby, affectionately 
known as Kay by his close friends . 
( His full name is Donald KAY 
Kirby.) This year he is our associate 
editor; last year he was our national 
advertising manager; the year be
fore that he was our local ad mana
ger. 

Don has proven himself a busy 
man this past year, being a member 
of Tau Beta Pi, Eta Kappa Nu, and 
Pi Mu Epsilon. On the academic 
side he serves as a paper grader for 
EE courses and is writing a key to 
the problems in G. V. Lago's 
"Transients in Electrical Circuits," 
still maintaining a 3.4 grade aver
age. As if this isn't enough, he has 

( Continued on page 25) 
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Jim Teegarden 

Jim Teegarden is the business 
manager of the Shamrock this year, 
is the man who sees that all the 
bills are paid, and that we get our 
money when we should. One of his 
major problems is making a mag
azine which sells for 25c, and costs 
50c to print, come out in the black. 
Last year Jim was the local ad 
manager for the Shamrock. 

Jim is a man who lifted himself 
by his boot straps when he finally 
saw the light at the end of his school 
days and changed from the field 
of agriculture to engineering. Jim 
was a big gun in his high school ag 
department and shortly after gradu
ation he decided to go into engi
neering in college. At this time he 
indulged in some correspondence 

( Continued on page 25) 

BY RANDY WRIGHT, EE '59 

AND LINDA STEPHENS 

Don York 

Top man on the totem pole 
around the Shamrock Office this 
year is Don Allen York, our editor. 
Don is a senior in Mechanical En
gineering and plans to graduate this 
June. 

Many engineers will know Don 
due to the fact that the title, 
"Knight of St. Patrick, Magna Cum 
Laude," was bestowed upon him 
during Engineer's Week this spring. 
He has served on St. Pat's Board 
and the Exec. Council of Engineer's 
Club. Incidentally, last year's En
gineer's Week button was designed 
by Don. 

Our editor was born in Neodasha, 
Kansas, in 1936, where he lived 
until 1939, at which time he moved 
to Lawrence, Kansas. In 1941 his 

( Continued on page 25) 
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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. 

MAY, 1958 

r---------------------, 
I HAGAN CHEMICALS & CONTROLS, INC, I 
1
1 

Hagan Building, Pittsburgh 30, Pennsylvania I 
Attention Personnel Department I I Divisions: Calgon Company, Hall Laboratories I 

I Name,_______________ I 
I I 
I Addres,.________________ I 
I I I CitY----------State____ I 
L _____________________ J 
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Vilfredo Pareto ... on the lifetime of theories 

"The logico-experimental sciences are made up of 

a sum of theories which, like living creatures, are 

born, live, and die, the young replacing the old, the 

group alone enduring. As with living beings, the 

lifetimes of theories vary in length and it is not 

always the long-lived ones that contribute most to 

the advancement of knowledge. Faith and meta

physics aspire to an ultimate, eternal resting-place. 

Science knows that it can attain only provisional, 

transitory states. Each theory fulfils its function, 

and there is nothing more to ask of it." 

-Traite de Sociologie Generale, 1919 

THE RAND CORPORATION, SANTA MONICA, CALIFORNIA 
A nonprofit or11anization en11a11ed in research on problems related to national security and the public intereat 
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Society News 

The monthly meeting of the 
American Society of Mechanical 
Engineers was held April 1, 1958. 
The following officers were elected 
for the coming semester: 

Chairman-Mike Riley 
Vice-chairman-John Otts 
Secretary-Fred Bean 
Treasurer-Carl Holstein 
Plans for ASME field trip were 

discussed and explained by Doc 
Scorah and Professor Moore. The 
members then en joyed a color film 
of the "Indianapolis 500 Mile Clas
sic." 

Reported by, Jim Schiltz 

A.I.Ch.E. 
The American Institute of Chem

ical Engineers met at the Student 
Union Tuesday night April 15. The 
election meeting, planned for May 
6, was discussed. Following the busi
ness meeting, Dr. Dudley Thompson, 
Chairman of the Chemical Engi
neering Department at Rolla, gave 
a talk on the place of Chemical 
Engineering in the world today. Re
freshments were served. 

Reported by, Lloyd Sutterby 

MAY, 1958 

DON PEPPER, AG.E., '58 

A.I.LE. 
A student branch of the Ameri

can Institute of Industrial Engineers 
was formally installed at Missouri 
University on April 22, 1958. The 
installation banquet was held in the 
Memorial Student Union. 

Dick Palmer was toastmaster for 
the occasion. He introduced Huber 
0. Croft, Dean of the College of 
Engineering and Doctor Ralph L. 
Scorah, Chairman of the Depart
ment of Mechanical Engineering. 
Both men extended their congratu
lations to the new chapter and their 
best wishes for its future success. 

The Chapter was honored to 
have Mr. Jack Sheehan, President 
of the Washington University Chap
ter as its guest. He spoke briefly on 
the activities of his chapter and 
gave a few suggestions to get the 
new chapter off to a good start. 

Mr. Palmer then introduced Doc
tor Robert Eastman as the man 
most responsible for the founding 
of the new chapter of AIIE. Doc
tor Eastman spent a few minutes 
discussing future plans for the chap
ter and read a telegram of congrat
ulations from Charles Brennan, Di
rector of Student Chapters. He also 
commented on the possibility of ini
tiating a chapter of Alpha Pi Mu, 
the Industrial Engineering Honor
ary Fraternity, on this campus. Doc-

tor Eastman then introduced the 
main speaker, Mr. Martin Bauer. 

Mr. Bauer, is the President of 
the St. Louis Chapter of AIIE and 
Chief Industrial Engineer of Carter 
Carburetor Corporation, St. Louis, 
Missouri. He presented the official 
AIIE Student Chapter Charter to 
Carl Wesemann, Temporary Chair
man of the Chapter. Mr. Bauer's 
topic was, "The Effect of the Cur
rent Recession on the Availability 
of Jobs for the Newly Graduated 
Engineer." 

It is his opinion that jobs are 
still open, but the young engineer 
must apply himself more than he 
has in the past few years if he ex
pects to find and fill a position. 

The charter members of the or
ganization are: Bob Bade '59, Dick 
Barnoski '58, Myong Chyung '58, 
Bill Griep '58, Clifford Halverson 
'59, Bruce Hudspeth '59, Jack Kim
berley '59, G. Paul Kretzschmar '58, 
Don Mueller '59, Dan MacConnell 
'59, Dick Palmer '58, Bill Rice '58, 
Jim Schiltz '59, Jim Schloemann 
'58, and Carl Wesemann '58. 

All members were present with 
the exception of Bill Rice who grad
uated in February of 1958. 

Reported by, G. Paul Kretzschmar 

( Continued on page 24 ) 
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(Continued from page 18) 

lution, or by concentration and 
storage, or any combination there
of. All liquids, gases, or solids that 
might be radioactive are processed 
by the waste-disposal system to as
sure that no hazard exists either at 
the plant site, or in the surround
ing area. 

The handling of liquid and 
gaseous wastes depends upon the 
magnitude and type of radioactiv
ity involved. Thus, all liquid efflu
ent flows first to underground stain
less-steel surge tanks, surrounded by 
a concrete enclosure, where it is 
monitored for radioactivity. From 
here on, it may go through any one 
or more of several steps. If the type 
of radioactivity is such that it has a 
relatively short life, the liquid mere
ly may be held in the tanks until 
the radioactivity decays. Or, if not, 
it may be passed through deminer
alizers and a gas stripper. 

Mixed-bed demineralizers remove 
all soluble radioactive impurities as 
well as particles. Any dissolved fis
sion gases are removed in the steam 
stripper, and are stored in steel tanks 
until they are safe to discharge to 
the environment. After the liquid 
is processed in this manner, it is 
delivered to test tanks, where it is 
again sampled to assure that when 
mixed with discharge water it will 
fall within safe limits. 

Noncombustible solid wastes
tools, small pieces of equipment, etc. 
-are sealed in metal drums. These 
drums are then placed in larger 
drums, the area in between filled 
with concrete for shielding, and the 
whole container shipped to the coast 
for disposal at sea. 

A site-monitoring program was 
started early in 1956 and will con
tinue during operation of the plant. 
The purpose of the pre-operational 
phase of this program was to de
termine the types and amounts of 
radioactive materials that occur 
naturally in the environment around 
the PWR piant site and to deter
mine the variations in the amounts 
of these materials over a period of 
approximately 1 ½ years prior to 
start-up of the nuclear portion of 
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the plant. This will allow an evalu
ation of the environmental radioac
tivity so that similar studies con
ducted after plant operation will 
ensure that the operation of the 
nuclear plant meets allowable toler
ances. Evaluations are being made 
on soil in the general vicinity, the 
Ohio River Water above and below 
the site, well water within a one
mile radius, vegetation in the area 
and the air surrounding the plant. 

Currently mud samples are being 
taken from the river bottom from 
pools behind dams near the plant 
site. Samples of river algae are also 
being obtained. Data from these 
samples will be compared to data 
from similar samples after radioac
tive wastes from the plant are being 
discharged into the river. This will 
determine how these wastes are dis
tributed in the river. The results of 
these and other tests will be of im
measurable value in designing fu
ture waste-disposal facilities. 

No stone was left unturned in 
providing for the ultimate safety of 
the plant personnel and the people 
in the immediate area. Even though 
the PWR plant is the first of its 
kind, safety is such an overriding 
factor in every element of the plant 
that no plausible accident could 
cause. a biological hazard to off
site personnel. 

Thus, through this pioneering 
venture the foundation is being laid 
for the "atomic future!" 

This article was based on the 
March 1958 issue of the Westing
house Engineer. Photographs were 
furnished through the courtesy of 
Westinghouse Electric Corporation. 

Here I sit and fuss and fret 
While my seat is getting wet. 
It's enough to make me fume, 
Teacher, can't I leave the room? 
Why delay me when you know 
That I simply have to go? 
Really, teacher, I'm not feigning, 
My car top's down and outdoors 

it's raining. 

... 
Have you heard the new radio 

program about the girl who wanted 
two bathrooms? It's called "The 
Wife's Other John." 

(Continued from page 23) 

The American Society of Civil 
Engineers met on April 22 in the 
Engineering Building with 50 mem
bers present. President Earnest R. 
Thompson presided over the elec
tion of officers for the following 
year. The new officers are: Presi
dent, Jim Monsees; Vice-President, 
Wayne Currie; Secretary, Gary' 
Redeker; and Treasurer, Carl Sim
mons. 

President Thompson announced 
that ASCE won the award for hav
ing the best lab. exhibits during 
Engineer's Week. 

The speaker of the evening, Mr. 
Royer from the Asphalt Institute, 
gave an interesting talk on "Hot
Mix Paving Operations." 

Cokes and donuts were served 
after the meeting. 

Reported by, Charles Townsend 

Two old maids were driving 
along in the country when a hen 
pursued by a rooster and not 
watching where she was going ran 
under the car. 

"Sweet thing," said one of the 
old maids, "she preferred death." ... 

A couple of co-eds were talking 
about their future plans. One re
marked that she intended to get 
an airline hostess job. "That way," 
she said, "I'll meet lots of men." 

"Might be an idea," agreed her 
companion, "but wouldn't you 
meet as many men doing something 
else?" 

The first gal shrugged. "Could 
be," she admitted, "but not strapped 
down." ... 

· A lot of our enterprising young 
engineers are spending much of 
their valuable time tinkering with 
misses in their motors . ... 

Moron: Something which in the 
winter time, girls wouldn't have so 
many colds if they put. 
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START TODAY TO 
PLAN TOMORROW 
By 'knowing about some of the projects underway at the 
Babcock & Wilcox Company, an engineer may see his 
personal avenues of growth and advancement. For today 
B&W stands poised at a new era of expansion and 
development. 
Here's an indication of what's going on at B&W, with 
the consequent opportunities that are opening up for 
engineers. The Boiler Division is building the world's 
largest steam generator. The Tubular Products Division 
recently introduced extruded seamless titanium tubing, 
one result of its metallurgical research. The Refractories 
Division developed the first refractory concrete that will 
withstand temperatures up to 3200 F. 1be Atomic Energy 
Division is under contract by the AEC to design and 
build the propulsion unit of the world's first nuclear
powered cargo vessel. 

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

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

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

1954 

CONSOLIDATED STATEMENT OF INCOME 
(Statistics Section) 

(in thousands of dollars) 

1955 1956-UNFILLED ORDERS 

BABCOCK 
•Wl&COX 

$129,464 $213,456 $427,288 (backlog) N-220' 

KIRBY 
( Continued from page 20) 

served on St. Pat's board for the 
past two years, being secretary one 
year. This year he was honored as 
a "Knight of St. Patrick, Cum 
Laude." 

Don was born in Eagleville, Mo., 
in 1936. While in high school he 
played basketball for four years and 
ran track. In 1956 he moved to Co
lumbia. 

Among his hobbies are photog
raphy, listening to modern music, 
and participation m intramural 
basketball. 

On June 8th Don plans to marry 
Miss Theral Richardson, a sopho
more in home economics, from 
Eagleville, Mo. This summer he will 
work for Bell Labs in Greensboro, 
N. C. Although he is uncertain as 
to when he will be called into the 
Air Force, he is planning to return 
to the University next fall to do 
graduate work in electrical engi
neering. 
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TEEGARDEN 

( Continued from page 20) 

courses in mathematics which pre
pared him for his freshman year in 
the college of engineering. 

Our business manager, unlike most 
of the rest of us, is married and has 
one little girl, Cynthia. He married 
Miss Shirley Demick in June, 1956. 
His home away from school is in 
Hamilton, Mo. Another interesting 
fact about Jim is one of his hobbies, 
that of collecting match books, to 
which Don York often contributes. 

Besides having the title, "Knight 
of St. Patrick, Cum Laude," he is a 
member of Pi Tau Sigma, Tau Beta 
Pi, Omicron Delta Kappa, ASME, 
and the Society for the Advance
ment of Management. 

After graduation in June Jim 
plans to work for Commonwealth 
Edison in Chicago, with whom he 
has already accepted a job. 

YORK 
( Continued from page 20) 

family moved to Hannibal, Mo., 
where Don completed grade school 
and high school. While in high 
school he studied piano, and played 
two years of basketball. He lettered 
in basketball his senior year. 

When he started to college, Don 
intended to pursue the curriculum 
of chemical engineering but soon 
changed his mind and switched to 
the ME department. 

He is a member of the Society 
for the Advancement of Manage
ment, Pi Tau Sigma, and the stu
dent branch of the American Society 
of Mechanical Engineers. 

The time after graduation is, as 
of yet, a question mark to Don, who 
is not sure when he will be called 
into the service or for whom he will 
work until that time. He does know, 
however, that he would like to get 
into the sales engineering end of the 
field. 
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(Continued from page 17) 

producing an involute curve in the 
plane of rotation never entered their 
minds. The idea of sinking a helical 
punch into a block of steel to pro
duce a cavity is a hangover from 
mold making techniques of simple 
mechanical components where a hob 
or "force" was used to produce a 
cavity. 

As a result of lack of knowledge 
of gear geometry by the plastic 
pioneers, poor nylon gears were pro
duced. As an example, a large com
pany suffered considerable loss in 
one of its appliance divisions be
cause of poorly conceived and tooled 
injection molded gears. 

Limitations: The engineer who is 
contemplating use of injection mold
ed gears should know the limitations 
as well as the desirable features of 
the material. To realize the fullest 
advantages of nylon, close coopera
tion between the molder and the de
sign engineer is desirable. It often 
happens that the molder can and 
does make valuable design sugges
tions to adapt a contemplated part 
to injection molding. In addition to 
the many geometric considerations 
of tooth profiles, as with metal gears, 
consideration must also be given to 
molding variables. Molding com
panies are best able to predict what 
the mold shrinkage of a given gear 
is going to be and thus make proper 
allowances in the mold. 

Among the variables that affect 
the over-all shrinkage of a molded 
nylon gear are: size and type of 
molding machine, size and shape of 
molded article, flow pattern of the 
plastic in the mold, sizes of the 
sprue and nozzle, molding cycle, 
condition of molding, pellets, tem
peratures of the cylinder and mold, 
and the difference between thermal 
coefficients of steel and beryllium 
copper, when a beryllium copper 
cavity is used. These variables do 
not conform to simple mathematical 
relationships. In addition to gear 
shrinkage after molding, the vari
ables also affect magnitudes of 
residual stresses set up in gears. The 
molding engineer must be able to 
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evaluate the influence of all of these 
variables on the final size of the 
gears. Having determined this from 
past experience, he must then con
fer with the gear engineer to de
termine the mold corrections that 
must be made so tooth shape, pitch 
and helix angle will meet drawing 
specifications. 

A nylon resin called Zytel, which 
is manufactured by Du Pont, is rec
ognized by industrial designers as a 
superior engineering material with 
a combination of properties that is 
unequaled by any other single ma
terial. These properties are its light
ness of weight, its strength in thin 
sections, and its ability to be molded 
into complex contours. Some types 
of Zytel are available in colors. 
Colors may also be obtained by im
mersing the finished article in a 
boiling water solution of such dyes 
as those sold for household dying 
of nylon fabrics. 

The basic injection molding 
process is as follows: a granular 
molding material is fed into one end 
of a heated cylinder, is heated and 
thereby softened in the cylinder, and 
is pushed out of the . other end of 
the cylinder into a relatively cool 
closed mold, in which it hardens, 
and from which the molded article 
is then removed. The pressure re
quired to push the material through 
the cylinder and into the mold can 
vary from 10,000 to 25,000 psi. The 
temperature to which the material 
has to be heated in the heating 
cylinder is usually between 350° and 
575°F. 

The new florist's assistant picked 
up the phone and listened atten
tively as he heard the order. 

"The ribbon must be extra wide," 
the customer was saying, "with the 
'Rest in Peace' on both sides, and 
if there is room 'We Shall Meet in 
Heaven'." 

There was a sensation when the 
flowers arrived at the funeral. 
True, the ribbon was extra wide 
but it bore the inscription "Rest in 
Peace on both sides, and, if there 
is room, we shall meet in heaven." 

Why Vought Projects 
Bring Out The Best 

In An Engineer 
At Vought, the engineer doesn't often 
forget past assignments. Like all big 
events, they leave vivid memories. 
And it's no wonder. 

For here the engineer contributes to 
history-making projects - among 
them the record-breaking Crusader 
fighter; the Regulus II missile, chosen 
to arm our newest nuclear subs; and 
the new fast-developing 1,500-plus
mph fighter, details of which are still 
classified. 

The Vought engineer watches such 
weapons take shape. He supervises 
critical tests, and he introduces the 
weapons to the men with whom they 
will serve. 

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

electronics design and manufacture 

inertial navigation 

investigation of advanced propulsion 
methods 

Mach 5 configurations 

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

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

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

*** Or write directly to: 

C. A. Besio 
Supervisor, Engineering Personnel 

Dept. CM-8 

~---- --------------------

THE MISSOURI SHAMROCK 



One thing Richard (Rick) MacDonnell could say for 
flight test instrumentation - it had variety. Here he 
was, in line of duty, hunting a coal oil lamp on the 
Mojave Desert. 
Looking back, Rick saw that the whole Crusader 
instrumentation program had been a series of shift
ing scenes. He'd started by talking to different 
specialists, finding out the kinds of flight information 
they wanted. He learned a lot about heats, loads, 
amplitudes and flutter. These were the things Rick's 
instrumentation would have to detect. 
Designing and building the system took him in 
another direction. There was the airborne equip
ment - up to 12 miles of wiring and 600 pounds of 
black boxes for a single demonstration aircraft. Each 
sub-system was environment-tested, breadboarded, 
checked out and packaged to fit key corners of the 
Crusader structure. 

Taking shape at the same time was a mobile ground 
station - another project with which Rick was asso
ciated. It brought flight test telemetering and data 
processing closer to automation than they'd ever 
been before. At Vought's Mojave Desert test base, 
Rick's equipment clicked. It speeded preparation for 

MAY, 1958 

A 
Vought 

Vignette 
ONE OF A SERIES 

the Crusader's dramatic operational debut -
the Thompson Trophy-winning speed run. 
There was just one hitch - a National Aeronautical 
Association rule which would limit altitude deviation 
to 328 feet during the Trophy dash. A Bureau of 
Standards barograph would ride with the pilot, its 
stylus etching out exact altitude on a smoked cylin
der. Fair enough - but Vought's desert crew didn't 
have a workable way to blacken duplicate cylinders 
for practice. And precise warm-up flights were 
essential. 

That's why Rick went hunting for a coal oil lamp. 
He found one in the store of a desert outfitter. Back 
on the base, the lamp was lighted and the wick 
turned up. It "sooted" the purpose perfectly. 

Instrumentation means development adventure 
and variety at Chance Vought. Here, engineers of all 

specialties use initiative and self-expression to 
contribute to some of the most advanced 

instrumentation techniques in the industry. 
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SCIENTISTS CONTROL 
TITANIUM FURNACE WITH 
ATOMIC RADIATIONS 

Atomic radiations, in the form 
of highly energetic gamma rays for 
radioactive cobalt, have been put 
to a new and important use by 
scientists of the Westinghouse Re
search Laboratories. This fact was 
disclosed by Dr. Daniel Alpert, as
sociate director of the Laboratories 
at Pittsburgh, Pa., who said that 
the gamma rays are being employed 
to detect and control the level of 
molten titanium in a new "cold 
hearth" arc furnace designed to pre
pare the purified titanium metal. 

To carry out this new assignment, 
the penetrating gamma rays pass 
through as much as 15 inches of 
solid metal. 

"The successful operation of this 
new titanium arc furnace demands 
exact control of the molten sur
face of the titanium ingot inside 
it," Dr. Alpert said. "Such control 
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must be foolproof, precise and fast 
working-yet must be accomplished 
under extremely difficult condi
tions. For example, the temperature 
of the white-hot liquid titanium 
is more than 3000 degrees Fahren
heit-made so by an electric arc 
which consumes as much current 
as the combined capacity of 150 
modern homes. 

Gamma rays are penetrating, 
high-energy radiations which come 
from the spontaneous disintegration 
of certain radioactive atoms. By 
beaming these rays through the walls 
of the furnace and the 12-inch 
titanium ingot inside it, engineers 
are able to "see" the actual level of 
the titanium. This information is 
used to automatically raise or 
lower the ingot to its correct 
operating level, thereby insuring 
proper operation of the furnace. 

"This control by gamma rays, we 
believe, brings a new degree of 
reliability and safety to titanium 
arc furnace operation. It is a criti
cal job of measurement and control 
which would be very difficult to 
handle by any other means," Dr. 
Alpert said. 

Study of the feasibility of the 
radiation technique and design 
and development of the new gam
ma-ray control were done by 
Westinghouse scientists P. R. Malm
berg, Alexander Mester and Dr. K. 
H. Sun. 

"To design the gamma-ray con
trol, we built a duplicate of the 

(Continued on page 30) 

LEROY KROENKE, M.E. '58 

WESTINGHOUSE BUILDS 
SLURRY TEST LOOP 
FOR PAR 

Under construction at the atomic 
power department of the Westing
house Electric Corporation, this 
test loop will be used to simulate 
slurry flow conditions for the 
Pennsylvania Advanced Reactor 
Project. 

The loop, when completed, will 
circulate slurry at PAR reactor 
pressures, temperatures and con
centrations, at a flow rate of 4000 
gpm, half the flow rate required 
in each of the four loops of the 
ultimate plant. This facility will 
permit the testing of the interac
tion of high-and low pressure 
systems, methods for concentration 
control and methods for complete 
filling and draining of the plant. 

T he Pennsylvania Advanced 
Reactor Project is a major develop
ment jointly sponsored by Westing
house and the Pennsylvania Power 
and Light Company. Its function 
is to carry out the experimental and 
analytical studies leading to the de
sign of an aqueous homogeneous 
reactor plant having an electrical 
output of 150,000 kilowatts. 
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Tear out this page for YOUR STEEL NOTEBOOK ■■■ 

The hole that couldn't be made will be 20 miles long 
THE Philadelphia Electric 

Company set out to build a 
revolutionary new power plant 
that would squeeze more energy· 
out of fuel than ever before. This 
meant harnessing the highest 
combination of pressure and 
steam temperature ever achieved 
in a central station-5,000 psi. 
and 1,200° F. 

The boiler superheater tubes 
that carry this steel will glow red 
hot 24 hours a day, year in, year 
out. If made from the alloy steels 
customarily used, the tube walls 
would have to be so thick that no 
mill could pierce it. So thick that 
heat transfer losses would be 

ruinous to boiler efficiency. A 
super alloy steel was needed, but 
no one had ever succeeded in 
piercing such steel into tubes 
without developing internal 
flaws. 

Combustion Engineering Co., 
designers and builders of the 
boiler, gave the problem to 
Timken Company metallurgists. 
The problem was to make the 
steel with all the alloys in just 
the right balance to produce 
piercing quality steel. 

Thru metallurgical research, 
they achieved the proper balance 
of alloy elements that made it 
possible to pierce 20 miles of 

seamless superheater tubes of 
the size shown above. It's another 
example of how Timken Com
pany metallurgists solve tough 
steel problems. 

WANT TO LEARN MORE ABOUT 
STEEL OR JOB OPPORTUNITIES? 
For information about fine steel, 
send for "The Story of Timken 
Alloy Steel Quality". And for help 
in planning your future, write for 
"BETTER-ness 
and Your Career 
at the Timken 
Company". Just 
drop a card to 
The Timken Rol
ler Bearing Com
pany, Canton 6, 
Ohio. 

0 TIMKEN::;STEEL 
TRADE-MARK REG. U.S. PAT. Off. 

SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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(Continued from page 14) 

They had been soldered on. Just 
as everybody had started to relax 
and call it another fizzle, the flame 
reached the remainder of the old 
fuel left in the nose, and it exploded 
with a terrific blast, destroying the 
rocket and damaging the wooden 
launching stand. 

No one was hurt by the explo
sion. Cas Welch, chairman of the 
Safety Committee, and Safety Of
ficer had taken command promptly 
on arrival at the launching site, and 
instructed everyone to stand at least 
300 feet from the launching stand, 
or behind a large dirt embank
ment, just in case one of the rockets 
did explode. Everyone obeyed him 
very well, and no one was hurt. 
The members of the American 
Rocket Society realize that rockets 
are dangerous instruments, and 
cannot be played around with. The 
Safety Committee requires that 
before any kind of test, the builder 
of the rocket to be tested submit 
a written request for permission to 
fire his rocket. H e must then ap
pear before the committee and ex
plain the possible dangers due to 
malfunction. The committee has 
the power to deny any test that 
seems too dangerous, and any test 
made without the authorization of 
the Safety Committee is not an of
ficial club function . 

Cas Welch, as Safety Officer, may 
cancel tests at any time. It is his 
duty to see that everyone is ade
quately protected before and during 
any test, and he designates who is 
to be in the immediate firing area. 
H e is also in charge of the warning 
system, the pre-test safety check, 
and the count-down. Welch did an 
excellent job at the first launching, 
and paved the way for a good, safe 
future for the club. 

Although the University of Mis
souri Chapter of the American 
Rocket Society has only been in 
actual existence since February, the 
people who came at first out of 
mere cunos1ty have pretty well 
dropped out, leaving a hard core of 
serious members who are willing to 
really work to get things done. In 
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the near future they plan to build 
a durable metal launching stand 
to replace the wooden one which 
was destroyed. They plan to com
plete the test stand and test the 
fuel for the 5-foot aluminum rocket 
that has been built by Sherwin 
Jameson, and then fire his rocket, 
and they plan to build the club 
rocket and fire it. After that will 
come many other solid fuel rockets, 
and who knows? maybe a liquid 
fuel rocket pretty soon. 

( Continued from page 28 ) 

actual cross section of the titanium 
furnace," Mr. Malmberg explained. 
"This included the furnace itself 
and the titanium ingot inside, with 
the latter's curved top surface hol
lowed out something like a bowl. 

The source of gamma rays, a 
small needle of cobalt-60, is placed 
outside the furnace and in line 
with the top surface of the ingot. 
The "hot" cobalt-60 is kept inside 
a shielded lead "box" having walls 
about four inches thick. When a 
door in the "box" is opened, a 
beam of gamma rays passes through 
the furnace walls and across the 
top surface of the ingot. 

If the ingot inside the furnace 
is too high, the gamma rays are 

partly blocked, reducing the amount 
of radiation getting through the 
furnace. If the ingot is too low, the 
beam is interrupted less by the 
ingot, and the amount of radiation 
through the furnace is greater. 
These changes in the amount of 
gamma radiation are used to detect 
the ingot's position and bring it to 
its correct level. 

The gamma rays passing through 
the furnace are detected by means 
of two "scintillation counters." 
Such a counter contains a crystal 
which changes the gamma rays into 
flashes of light. The counter then 
converts the light flashes into elec
trical pulses and amplifies them. 
These amplified pulses are fed to 
electronic circuits which are de
signed to drive a hydraulic system 
that raises or lowers the titanium 
ingot to the exact position required 
for proper operation of the arc fur
nace. 

The whole system is very precise, 
and can detect and maintain the 
level of the titanium ingot to within 
one-hundredth of an inch of its 
ideal operating position. If, for any 
reason, the ingot moves beyond its 
prescribed limits, the gamma-ray 
control causes immediate shutdown 
of the furnace. 

It's Free! 
the Care for Clothes 

that Money 

can't Buy! 

at DORN-CLONEY 
Your wardrobe will look bright and right if you 
give it our exclusive STA*NU care. STA*NU is 
t~e. dry cleant:r's proc~ss that replaces the original 
fm1sh of fabrics ... gives them new life and helps 
them resist soiling and wrinkling. AND, we charge 
not one cent extra for STA*NU. See how elegant 
your clothes will be with our ST A* NU finishing. 

DORN-CLONEY 
THE MISSOURI SHAMROCK 



Shamrock Sez 

Greetings and Salutations once 
again from the "Land of Six 
Columns". I'll bet you thought that 
01 Sam just might not make this 
issue due to the recent epidemic of 
"senioritis", the sometimes fateful 
sickness that comes just prior to 
graduation. "Senioritis" is a partner 
illness to the well-known "Spring 
Fever" which is apt to afflict all 
students regardless of scholastic 
standing. The symptoms of "senior
itis" are obvious from the very on
set such as occasional golfing, 
swimming, and, in general, goofing 
around, but it is not until two or 
three weeks after the onset that 
pain becomes apparent. The disease 
is very contagious and very few are 
immune to its captivating spell. The 
cure for "senioritis" consists of a 
study rate at about 150% of the 
normal rate plus denial of all 
pleasures such as Vitamin D ac
quired from sunlight, clean fresh 
spring air, and association with 
members of the fairer sex. 01 Sam 
advises that all should be on the 
lookout for carriers of this disease. 
They are those people having spare 
time, horseshoe pits, date books, and 
convertibles. The only sure preven
tion of "seniori tis" is a dark base
ment where no sunlight or fresh air 
may enter. The living accom
modations must be without out
side entrance or telephone. The 
reason that 01 Sam hasn't con
tracted the disease is that he is too 
old for strenuous sports, he looks 
terrible in a swimming suit, and he 
is passed the age of looking at girls 
about twenty years back. Quite a 
few of the senior instructors have 
recently undertaken a campaign to 
ward off all possible chances of con
tracting "senioritis". This very pro
gressive plan, or one might say ag-
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gressive or offensive plan, consists 
of numerous reports due at approxi
mately the same time, plus designs 
of all conceivable things due at the 
same time as the previously men
tioned reports, and exams of all 
nature due also at the same time 
as the previously mentioned re
ports. In general it boils down to 
infinite work due in differential 
time. You know, that's not only 
hard to compete with, it's almost 
impossible. 01 Sam heard about an 
engineer the other day that noticed 
most of his friends had started de
veloping sun tans. He had been 
so busy that he hadn't even noticed 
that spring was here and almost 
gone. Why, they had to get a calen
dar out to prove it to him. He had 
noticed though, being a true en
gineer, that girls were wearing less 
now than they did a few months 
back. In this age of fantastic 
fashions for women he thought 
that this was just another fad in
troduced by some French Designer. 
Mind you now, he didn't object 
to the fad; as a matter of fact, he 
had been praising the French to 
a great extent lately. You might 
call this an acute case of "Wrapped
up-in-your-work". He just hadn't 
been able to conquer the "Invincible 
Wall of Toil and Study" to find 
out what pleasures of springtime 
existed on the other side. 

01 Sam would now like to speak 
on behalf of the graduating seniors. 
Those are the students who have 
been here so long that they have 
acquired a feeling of being indis
pensable. After four to five years of 
hard work they now have to buy 
their sheepskin with cash. You'd 
think that they'd have earned them 
by now; but no Sir, they have to 
go and lay down $5 dollars for the 

By SLIPSTICK SAM, B.S. '99 

thing. 01 Sam is working presently 
on a scheme whereby the cost of 
the diploma can be absorbed m 
anyone or all of the bills paid by 
students throughout their school 
life. It would give the graduating 
senior the feeling that finally 01 
State U. is giving him something, 
although this would not entirely be 
true. 

Say, did ya notice by chance 
the change of staff on the contents 
page. The name at the top is the 
one that 01 Sam is talking about. 
Bob Rigdon is now Editor Elect of 
Missouri Shamrock and is preparing 
to take the place of Don York, pres
ent Editor. In September, Bob takes 
the reins and from all indications he 
is going to give York a run for his 
money. It's a hard job but really is 
rewarding. Bob will represent the 
University of Missouri next October 
at the National Convention of Engi
neering College Magazines Associat
ed. It is scheduled to be held at the 
University of Colorado in the Rocky 
Mountains. Here Bob will confer 
with editors from all over the 
United States. Well, anyway, just 
keep your eyes on Ye Old Engi
neering Mag and see what Bob has 
cooked up for your entertainment 
and, possibly, education. 

It's just about time 01 Sam shut 
up for a few months. He'll be 
back though in September looking 
forward to seeing all the old faces 
and meeting the new ones coming 
in. 01 Sam would like also to give 
his best wishes to the fellows leav
ing school and going out to industry 
and the service. These are some 
of the greatest fellows ever to hit 
old State U. and he hopes that 
they stop back by as often as pos
sible. See ya next year. 

Slipstick Sam, B.S., '99 
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The Ring Made It All Right 

"My, you dance divinely." 
H e blushed furiously but did not 

reply. 
"Am I holding you too tight?" 
H e smiled and snuggled closer as 

they went into an unorthodox hold. 
An arm around the waist began to 
squeeze just the tiniest bit, and his 
face immediately turned a bright 
red. 

"Quite a crowd tonight, isn't 
there?" H ere a plump leg was 
gently pressed to his. 

"Yes," was the reply. "And it 
seems that they're all watching us." 

"We should worry," he said re
assuringly. "Dont mind them in the 
least." 

"Oh, I don't." Suddenly they 
were thrust apart. 

"Hey, looka here, if you hams 
don' t start wrestling and quit stall
in' around, I'm gonna disqualify 
you both." The referee had spoken 
his piece. 

A radio 
family were 
The hostess 

• 
announcer and his 

invited out to dinner. 
asked the announcer's 

young daughter to say grace. 

The child cleared her throat, 
gave a quick glance at the clock 
and said. 

"This food, friends, is coming to 
you through the courtesy of Al
mighty God." 

• 
Little Jack Horner 
Sat in a corner, 

Crib notes under his eye. 
H e opened his book 
And took a quick look, 

And now he's a Tau Beta Pi. 
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Who borrows all your ready jack? 
Wh0 smokes the last one in the 

pack? 
Your roommate. 

Who breaks up all your chairs 
and lamps? 

Who uses all your postage stamps? 
Your roommate. 

Who drinks up all your hoarded 
beer? 

Who makes your socks all dis
appear? 

Your roommate. 
But who's a constant pal to you? 
Who cheers you up when you are 

blue? 
Who knows and loves the things 

you do? 
Y nur mother. 

A T exas oil man was visiting 
New York. His city friend showed 
him all of the sights including the 
Empire State building. 

" Isn't that a magnificent struc
ture?" asked his friend. 

"Nothin,"' said the T exan. "I got 
an outhouse bigger'n that. 

The New Yorker looked him 
over. "You need it! " he retorted. 

• 
THE MOST GRUESOME ONE 

OF ALL: Cremators are selling 
ashes to cannibals to be used as 
"instant people." 

• 
Co-ed: "Where did you learn to 

kiss like that?" 
M.E.: "Siphoning gas." 

• 
A sign in a Durham store read 

as follows: "Our lingerie is the 
finest. Smart women wear nothing 
else." 

LEROY KROENKE, M .E. '58 

If it takes 10 hours for a wood
pecker with a rubber bill to chop 
$65 worth of shingles from an oak 
tree, how long does it take a grass
hopper with a wooden leg to kick 
the juice out of a dill pickle? 

"' A fugitive scientist from a Boris 
Karloff horror picture dreamed up 
a serum that would bring inani
mate objects to life. He surrepti
tiously tried it out on the statue 
of a great general in Central Park. 
Sure enough, the statue gave a 
qmvver and a moment later the 
general, creaking a bit in the joints, 
climbed down fro~ the pedestal. 
The scientist was overjoyed. 

"I have given you life," he ex
ulted. "Now tell me, General, what 
is the first thing you are going to 
do with it?" 

"That's easy," rasped the Gen
eral, ripping a gun from his holster. 
I'm gomg to shoot about two 
million pigeons!" 

• 
"Lips that touch wine will never 

touch mine," declared the fair coed. 
And after she graduated, she 

taught school for years, and years, 
and years and years . . 

• 
Why I Never Joined A Sorority 

1. I never went in for women's 
organizations at home. 

2. I didn't want a bunch of fra
ternity boys calling on me every 
night. 

3. I never danced with a man 
in my life, and I don't want to 
start now. 

4. I didn't like the idea of room
ing with one girl for a whole semes
ter. 

5. I am a male. 

THE MISSOURI SHAMROCK 



PHOTOGRAPHY AT WORK 
No. 33 in a Kodak Series 

The Army's first operational rotor-tip 
propelled jet helicopter - built by Hiller. 

The camera has caught th e fu el spray 
pattern within the rear end of the ram
j e t engine eve n though passing by at 
about 450 miles per hour. 

Project: 
Inspect rotor tip jets for a whirlybird 
Hiller Helicopters wanted facts on the fuel spray pattern of a ram-jet engine 
whirling at speeds up to 700 feet per second. Photography got the job. 

W HEN HILLER HELICOPTERS of Palo Alto, Cal. 
-a pioneer in vertical take-off aircraft

developed a rotor-tip ram-jet engine, they knew 
the fuel spray would be subject to high air velocity 
and centrifugal force up to 1200 G's. Would the 
fuel spray be deflected outward and cause the 
jet to lose thrust? They wanted to know. So they 
set up the camera with its fast eye to catch what 
otherwise couldn't be seen. And they learned the 
right angle of air intake and nozzle to obtain the 
greatest power. 

Using photography in research is an old story 
with Hiller-just as familiar as using it for 
improving public relations. It's an example of 
the way photography plays many important roles 
in modern-day industry . 

In whatever work you do you will find that 

CAREERS WITH KODAK 

photography will play a part in improving prod
ucts, aiding quality control and increasing sales. 

This is all th e hum a n eye could have se e n of the 
whirling ram-j et C'ngine as camera takes its picture. 

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

If you are looking for such an interesting oppor
tunity, write for information about careers with 
Kodak . Address: Business and Technical 
Personnel Dept. , Eastman Kodak Company, 
Rochester 4, N. Y . 

EASTMAN KODAK COMPANY, Rochester 4, N. Y. 



Q. Mr. Hill, what can I do to get the 
most out of my job interviews? 

A. You know, we have the same 
question. I would recommend that 
you have some information on what 
the company does and why you be
lieve you have a contribution to 
make. Looking over company in
formation in your placement office 
is helpful. Have in mind some of the 
things you would like to ask and try 
to anticipate questions that may 
refer to your specific interests. 

Q. What information do you try to get 
during your interviews? 

A. This is where we must fill in be
tween the lines of the personnel 
forms. I try to find out why partic
ular study programs have been fol
lowed, in order to learn basic motiva
tions. I also try to find particular 
abilities in fields of science, or math
ematics, or alternatively in the more 
practical courses, since these might 
not be apparent from personnel rec
ords. Throughout the interview we 
try to judge clarity of thinking since 
this also gives us some indication of 
ability and ultimate progress. One 
good way to judge a person, I find, 
is to ask myself: Would he be easy 
to work with and would I like to 
have him as my close associate? ' 

Q . What part do first impressions play 
in your evaluation of people? 

A. I think we all form a first im
pression when we meet anyone. 
Therefore, if a generally neat ap
pearance is presented, I think it 
helps. It would indicate that you 
considered this important to your
self and had some pride in the way 
the interviewer might size you up. 

Q. With only academic training as a 
background, how long will it be before 
I'll be handling responsible work? 

One of a series* 

Interview with General Electric's 

W. Scott Hill 

Manager- Engineering Recruiting 

Qualities I Look For 

When Recruiting Engineers 

A. Not long at all. If a man joins a 
training program, or is placed direct
ly on an operating job, he gets 
assignments which let him work up 
to more responsible jobs. We are 
hiring people with definite consider
ation for their potential in either 
technical work or the management 
field, but their initial jobs will be 
important and responsible. 

Q. How will the fact that I've had to 
work hard in my engineering studies, 
with no time for a lot of outside activi
ties, affect my employment possibilities? 

A. You're concerned, I'd guess, with 
all the talk of the quest for " well
rounded men. " We do look for this 
characteristic, but being president 
of the student council isn' t the only 
indication of this trait. Through 
talking with your professors, for 
example, we can determine who 
takes the active role in group proj 
ects and gets along well with other 
students in the class. This can be 
equally important in our judgment. 

Q. How important are high scholastic 
grades in your decision to hire a man? 

A. At G.E. we must have men who 
are technically competent. Your 
grades give us a pretty good indica
tion of this and are also a measure 
of the way you have applied your
self. When we find someone whose 
grades are lower than might be ex
pected from his other characteristics, 
we look into it to find out if there 
are circumstances which may have 
contributed. 

Q. What consideration do you give work 
experience gained prior to graduation? 

A. Often a man with summer work 
experience in his chosen academic 

field has a much better idea of what 
he wants to do. This helps us decide 
where he would be most likely to 
succeed or where he should start his 
career. Many students have had to 
work hard during college or sum
mers, to support themselves. These 
men obviously have a motivating 
desire to become engineers that we 
find highly desirable. 

Q. Do you feel that a man must know 
exactly what he wants to do when he is 
being interviewed? 

A. No, I don't. It is helpful if he 
has thought enough about his in
terests to be able to discuss some 
general directions he is considering. 
For example, he might know whether 
he wants product engineering work, 
or the marketing of technical prod
ucts, or the engineering associated 
with manufacturing. On G-E train
ing programs, rotating assignments 
are designed to help men find out 
more about their true interests be
fore they make their final choice. 

Q. How do military commitments affect 
your recruiting? 

A. Many young men today have 
military commitments when they 
graduate. We feel it is to their ad
vantage and ours to accept employ
ment after graduation and then ful
fill their obligations. We have a 
limited number of copies of a De
partment of Defense booklet de
scribing, in detail, the many ways in 
which the latter can be done. Just 
write to Engineering Personnel, 
Bldg. 36, 5th Floor, General Electric 
Company, Schenectady 5, N. Y. 959-s 

* LOOK FOR other interviews dis
cussing: • Advancement in Large 
Companies • Salary • Personal 
Development. 

GENERAL. ELECTRIC 
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