


Westinghouse needs engineers 
with light experience 

unless they prefer 
to work in the dark. 

Ever since George Westinghouse lit 
up the 1893 Chicago Exposition with 
alternating current (a first), we 've 
been shedding a lot of light on 
America. Today, our nuclear power 
plants light many of the world's 
brightest cities. We're working on an 
advanced breeder reactor. Our new 
spherical laser is the most efficient 
of its kind . 

We also get around in the dark. 
Unique Westinghouse Side Look 
Radar gets images through cloud 
cover or through the dark. Our new 
12-lb camera sees in the dark. and 
will relay live pictures from the moon . 
Two Westinghouse sonar systems 
provide images of the ocean floor. 

Which doesn't even start to de
scribe Westinghouse. We're also in 

computers. construction. oceanog 
raphy, urban redevelopment, trans 
portation, medical science and more. 
Is that any way to run an electrical 
company? 

We think so. If you think so. talk 
with our campus recruiter or write 
Luke Noggle. Westinghouse Educa
tion Center. Pittsburgh, Pa . 15221 . 
An equal opportunity employer. 

You can be sure .. . if it's Westinghouse 
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It's new from Dicl<ey ... 
This 118ig Bertha" for making 27"-36" pipe 
A recent break-through in manufacturing tech
niques now makes it possible to horizontally 
extrude Dickey pipe in all sizes .. . 4- through 
36-inch diameters. Formerly, all but the larger 
sizes were made this way. Big pipe was formed 
on a vertical press. In the near future, these new 
extruders will be installed in all Dickey plants. 

What does this improvement in manufacturing 
mean to you? It means the pipe you get from 
Dickey has greater density, superior strength, 
and excellent dimensional uniformity. fn short, 
the pipe exceeds the most rigid specifications. 

Pipe made by this new method is formed under 
immense pressure ... a great deal more than 
could be applied with a vertical press. As a 
result, clay compaction is far greater and the 
pipe quite literally resembles a rifle barrel. 

For more information about this new break
through in manufacturing techniques, contact 
your Dickey salesman or any of these Dickey 
offices. Birmingham, Alabama; Ft. Dodge, Iowa; 
Kansas City, Missouri; Meridian, Mississippi; 
St. Louis, Missouri; San Antonio, Texas; Texar
kana, Texas-Arkansas. 

W.S. DICKEY 

E) 
CLAY MFG.CO. 



Can there be this kind of excitement in engineering? 

Try Xerox and see 

· This console part •;r a computerized system that speeds 
tests on new products and components. 

* If you need more excitement, you might find it 
on the 42 golf courses in the Rochester area. 

A long beautiful drive ... just the hint of a slice ... and almost on 
the green. Now, address the ball ... concentrate-and, wham! to a lie 
four feet from the cup. 

That's the excitement of the game that gets a golfer up at dawn 
on Saturdays.* We think it's analogous to the excitement that keeps some 
of our technical people on the job after hours: the pleasure of personal 
achievement in solving problems for which there are no book solutions. 

One of the concerns of our management is to see that our professional 
people experience this kind of excitement. They know where it can 
lead ... a payroll that numbered 3,000 in 1960, for example, now exceeds 
24,000 ... products that have literally revolutionized communications and 
are having a world-wide impact on such problems as illiteracy. 

That's why we suggest that if you've been missing out on the kind of 
professional satisfaction you expected from an engineering career, 
look into what Xerox can provide in the way ~f engineering 
excitement. Your degree in Engineering or Science can qualify you for 
some intriguing openings in fundamental and applied research, 
engineering, manufacturing and programming. 

See your Placement Director or write to Mr. Roger Vander Ploeg, 
Xerox Corporation, P.O. Box 251, Webster, New York 14580. 

XEROX 
An Equal Opportunity Employer ( m/ £) 
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ltS not often 
■ an engineer 

gets to 
ctesign 

a company. 

When he does, he tends to take care 
of his own kind. 

He designs a company that is 
one heck of a good place for an 
engineer to work. 

You can tell LTV Aerospace Corporation 
is an engineering oriented company. 

The ratio of eng ineers to 
everybody else is exceptionally high. 

The computer support is tremendous. 

The Robert McCulloch research 
laboratory is the newest and one of the 

finest big labs in the country. 
The engineer who wants to be a 
technical specialist here can do as well 
as the engineer who gets into 
administration. 

The eng ineer who wants to keep 
working on an advanced degree can 
do it right here. 

And the projects : they range from deep 
space to the ocean floor - military 
and commercial aircraft, V /STOL; 
launch vehicles; extra vehicular 
activity research and development; high 

mobility ground vehicles ; missile 
systems; computer, technical and 
management services. 

No question about it: the engineers 
at LTV Aerospace are taking care of 
themselves. 

An LTV Aerospace representative will 
tell you how to get in on it. 
Schedule an appointment or write: 
College Relations Office, 
LTV Aerospace Corporation, 
P. 0. Box 5907, Dallas, Texas 75222. 
An equal opportun ity employer. 

L..TV AERC>SPAC::E CC>RPC>RATIC>IV 
A SUBSIDIARY C>F LINGI-TliEI\AC::0-VOLJGIHT, INC. DALLAS 
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Wemay 
build a bigger engine 

at our #2 plant. 
Help wanted: 

Could you 
engineer the changeover 

economically? 
Situation: Complete design scheme for tools, 

jigs, and fixtures needed. Also 
need plans detailing how much time 
will be required, under optimum 
conditions, for line changeover. 

Question: ls there some way we can 
implement this change by utilizing 
most of the existing machinery 
at the plant? 

Problem: As a modest volume plant, it is 
imperative that we don 't lose 
valuable time and resulting sales. 
Suggest you visit the Mexico City 
Plant where a similar changeover 
occurred. Would appreciate solu
tion by Friday, next week. Thanks. 

Want to work on a challenging assignment like this? 
A new member of the manufacturing engineering team 

at Ford Motor Company does. Today his job may be 
establishing the manufacturing sequence of a new engine. 
Tomorrow, it may be determining the manufacturing feasi
bility of a new product idea. 

If you have better ideas to contribute, and you're looking 
for challenging assignments and the rewards_ .th.at ' come 
from solving them, come work for the Better Idea company. -
See our representative when he visits your campus. Or 
send a resume to Ford Motor 

To assist in solving assignments like these, our people 
have a giant network of computers at their service. Com
plete testing facilities. The funds they need to do the job 
right. 

OCTOBER, 1968 

Company, College Recruit- -
ing Department. The , -~ 
American Road, Dear- .-
born, Michigan 48121. An 
equal opportunity employer. 
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From the Editor's Desk 

Statement o/ Purpo6e 

This being the first issue of the '68 school year, I feel this to be the proper 
t+me to state our objectives in publishing the Missouri Shamrock. 

We believe that it is not possible for us to produce a "prize winning" techni
cal journal, and also that it would not be possible to find but a handful of 
engineers to read it. I certainly would not try to write one. There are plenty of 
good professional technical magazines available for anyone interested. 

We are interested in publishing a magazine that students and most of the 
professors want to read-one that tells others about Missouri. A magazine 
that serves as publicity for student and faculty research and achievements. 

The only measure of our popularity is how fast the Shamrock disappears 
from the distribution tables throughout the Engineering Building, and a few 
letters._ 

We cannot know, before we print an issue, what the readers' reaction will be, 
since our staff is new at this. There/ ore each issue is an experiment. There is 
a remedy for this inadequacy, if you will only stop in or drop us a note and 
tell us what you would like to see or read. Please do. 

Page ,8 

Larry R. Christenson 
Editor 
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"I wanted to get in 
on the ground floor 
of a growth industry. 
That's why I joined IBM!' 

"Big as it is, the information process
ing industry is just beginning to 
grow," says Andy Moran. He earned 
his B.S.E.E. in 1966. Today he's a 
Marketing Representative with IBM. 

His views are shared by many. Re
cently, Fortune estimated that the 
value of general purpose computers 
installed in this country will more 
than double by 1972. Other publica
tions have other predictions, and 
probably no source is totally precise. 
But most agree that information proc
essing is one of America's fastest 
growing major industries. 

With growth like that going for you, 
promotions can come fast. Last year, 
for example, we appointed over 4,000 
managers-on performance, not sen
iority. Here are three ways you could 
grow with IBM: 

1. Engineering and Science. You 
could work in Research, Design & 
DeVF:ilopment, Manufacturing, Prod-

uct Test, Space and Defense Proj
ects, or Field Engineering. You'll 
need at least a B.S. in any technical 
field. 

2. Marketing. Career areas include: 
Data Processing Marketing and Sys
tems Engineering, Office Products 
Sales, and Information Records 
Sales. You ' ll need a B.S. or B.A. in 
any field. 

3. Programming. Career areas in.;
clude: Systems Programming, Appli
cations Programming, Programming 
Research, and Programming for 
IBM's own use. You'll need at least 
a B.S. or B.A. 

A good place to grow 

No matter how large a project may 
be, we break it down into small units. 
People-size units. It makes for quick 
recognition of achievement. 

Want to get a Master's or Ph.D.? Our 
Tuition Refund Program could help 

you with the financial end of things. 
And if you have a favorite location, 
consider this: we have over 300 lo
cations in the U.S. 

Check your placement office 

If you're interested in what IBM can 
offer you, check with your placement 
office to arrange for an interview or 
to acquire more information. If an in
terview is not convenient, you may 
send a brief letter or resume to Mr. 

- Irv Pfeiffer, IBM Corporation, Depart
ment BK2024, 100 South Wacker 
Drive, Chicago, Illinois 60606. 

We'd like to hear fn;,m you even if 
you're headed for graduate school 
or military service. 

An Equal Opportunity Employer 



The dean of the University College 
of Engineering faces an incredible 
responsibility of providing leader
ship in a fast-changing discipline. 

The University has been fortunate 
in having men like Dr. Adrian Pauw, 
last year's acting dean, who, as 
Chancellor Schwada said, "provided 
fine leadership in keeping an already 
strong school moving ahead." 

Having checked the background 
of Dr. William R. Kimel, the Col
lege's l,!ew Dean, the SHAMROCK 
feels confident of his leadership 
abilities rind thinks Chancellor Sch
wada may have been guilty of un
derstatement when he said, "Dr. 
Kimel will bring to the University an 
extensive background of experience 
in teaching, research, and profession
al service." 

Page 10 

Dean Kimel, who earned his 
Ph.D. at the University of Wis
consin, taught for more than twenty 
years at Kansas State University and 
served on a long list of f acuity com
mittees that ranged in focus from the 
Long Range Planning Committee 
to the Faculty Senate with the Ath
letic Council and others in between. 
He has served on many state and 
national committees including Chair
man of the Nuclear Engineering 
Division of the American Society for 
Engineering E d u c a t i o n, of the 
American Nuclear Society Educa
tion Committee, of the Associated 
Midwest University Nuclear Engi
neering Education Committee, and 
the Kansas Governor's Nuclear 
Energy Advisory Council. He is cur
rently a consultant for the U.S. 

Atomic Energy Commission, the 
National Science Foundation, the 
Dept. of Health, Education & Wel
fare, the Office of Civil Defense and 
Argonne National Laboratory. 

As a researcher, Dean Kimel has 
published many papers dealing with 
various engineering fields in such 
professional journals as Nuclear 
Science and Engineering, Journal of 
Chemical and Engineering Data, 
Transactions of the American Nu
clear Society and technical inf orma
tion reports of the Atomic Energy 
Commission. 

As a practicing professional, Dean 
Kimel has been associated with such 
organizations as Boeing Aircraft, 
Goodyear Tire and Rubber, West
inghouse Electric, Argonne National 
Laboratory, and the U.S. Forest 

_'&. 
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SHAMROCK INTERVIEW: 

DEAN KIM·EL 

Products Laboratory. 
Dean Kimel's nuclear engineering 

department at Kansas State (headed 
by him since 1958) became the first 
accredited program of nuclear en
gineering in the country in 1964. 

Last year, his Department was 
awarded a recognition of achieve
ment and excellence by the Kansas 
Engineering Society, the first such 
recognition awarded to an academic 
unit in Kansas. 

SHAMROCK: Dean Kimel, consider
ing your experience with other 
schools and your analysis of the Uni
versity of Missouri College of Engi
neering, what do you think of this 
engineering college? 

KIMEL: Clearly I thought it was 
an excellent engineering college be
cause I took this position. Seriously, 
I do believe it is an excellent engi
neering school and I consider my 
job as dean here a distinct challenge. 

SHAMROCK: More specifically 

"Our faculty has committed itself to 
reducing the total credit hours for a 
B.S." 

OCTOBER, 1968 

by Art Hoffman 

what attributes or facilities do you 
think UMC has that make it super
ior to other engineering schools? 

KIMEL: There are several areas 
where I think we have particular 
strengths in all of our departments 
and there certainly are areas for 
further exciting strengths that are 
being developed now. 

One of these is bioengineering. 
This is an area that is being de
veloped through the cooperation of 
the College of Engineering, the 
School of Medicine, and the Mis
souri Regional Medical Program. 
The fact that we have excellent and 
extensive medical facilities at the 
University in such close geographical 
proximity to our engineering facili
ties is just a real help. But more im
portantly, the people in engineering 
and medicine have dedicated them
selves to cooperation at all levels to 
develop programs that relate to bio
engineering. 

There are other areas in which we 

"We need more money for discretion
ary funds." 

are cooperating with the School of 
Medicine and the Missouri Regional 
Medical Program (MRMP) . We are 
working cooperatively with our 
medical colleagues on a project, Data 
Evaluation and Computer Simula
tion Research, which is aimed at 
early detection of heart disease and 
cancer. Two other areas that quick
ly come to mind are the Operations 
Research and Systems Design Proj
ect and the Automated Patient His
tory Acquisition System, both in co
operation with the MRMP and 
aimed at more efficient use of health 
care facilities. 

This cooperation between differ
ent schools on campus is vastly im
portant for enriching teaching and 
research programs. From my point 
of view we have just scratched the 
surface here at UMC and our op
portunities may exceed that of any 
other University. 

(Continued on Page 15) 

"Engineers should exercise more re
sponsibility in society." 

Page 11 
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Funny; h~~· bi~ )you c~n get and still 
remain virtually·anonymous. · ... ,:w 

Soriieg.o)-V fe've,.. managed to do it:' 
· \Ve're'ha group of .. over 60 companies, 

making everythjp.g from microwave integrated 
circuits to color television. And we rank num
ber 9 in the top 500 corporations in the nation. 

Pretty hot sbJ,ff for a nobody. 
+.fiut th5mgh yoq. may not recognize our 

ruprie,"hiavb~ the name ,Sylvania rings a l>ell. 
' It's oneof oui:compan,i~s: . ,, 

Page 12 

.l ou m~y even live i~ o~e of cmr telephone 
company areas. '"W ~ ... operate in 33 states. . 1 

So here we are, 5 billion dollars strong, 
growing all oyer the place, and . looking £pr 
'engineers and scientists to grow.with us. ··· 

· ji\Thy don't you think us over with your 
Placement Director? 

Incidentally, we are known in the com
municationi field as General Telephone & 
Electronics. . " 

Pssst. Pass it on. 

THE MISSOURI SHAMROCK 



Join the team 
that's making careers 
out of creativity. 

Engineering graduates who 

join the McDonnell Douglas 

team today can help lead 

the way to tomorrow's crea

tions in flight, space, elec

tronics, computerization, 

and other exciting fields. 

electronic medical monitor

ing devices, commercial 

computer services, and so

phisticated flight simulators. 

Our leadership in the 

aerospace industry is sup.: 

ported by a balanced 

combination of military and 

commercial programs, a 
factor to consider in plan-

ning your future career. 
Openings now exist in• many 
of our more than 3 9 loca
tions throughout the U.S. 

Let's get together and 

talk about creativity-yours, 

and ours. Contact your 

placement office, or send 
the coupon today. 

I 

We've already established 

a substantial lead in these 
growth fields through activ

ities like these: advanced 

jetliners, orbital workshops, 

space logistics vehicles, 

planetary landers, advanced 

air superiority fighters, 

~------------------------------------
' Mail to: Mr. J. H. Diller, Professional Employment, Box 14308, St. Louis, Mo. 63178 

or: Mr. L. P. Kilgore, Professional Employment, 3000 Ocean Park Blvd., Santa 
Monica, Calif. 90406. 

Name _____________________ _ 

Home address ___________________ _ 

City & State _________ _L,ip Code ___ Phone ___ _ 

College or University _________________ _ 

Degree: BS ____ MS ____ PhD ___ Major Field ___ _ 
(date) (date) (date) 

Graduation date __________________ _ 

Area Choice: East D Midwest D West D Best Opportunity D 

~-----------------------------------~ 

IIIICDONNEI..I.. DOUG 
An equal opportunity employer 
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SHAMROCK NEEDS ... 

ARTICLES OF UNPARALLELED QUALITY 
EDITORIAL ASSISTANTS OF UNDAUNTED SPIRIT 
CAMPUS NEWS OF UN-LATE NATURE 
ART WORK OF UNKNOWNS 
AND MUCH MORE UNNAMED HELP 

Page 14 

CONTACT: 
LARRY CHRISTENSON 

442-7094 

THE MISSOURI SHAMROCK 



(Continued from page 11) 

SHAMROCK: Will curricula develop 
in bioengineering or do you foresee 
it becoming a department? 

KIMEL: The field of bioengineer
ing is a result of cooperative and 
interdisciplinary effort s. That's 
what's so exciting about all this. We 
have the opportunity to work with 
the best people in a lot of different 
fields. Quite frankly, that is where a 
lot of fine work is generated. And it 
is where the real breakthroughs will 
occur. Curricula opportunities in 
bioengineering exist in all of our de
partments and we are planning to 
strengthen them. 

SHAMROCK: What changes have 
been made in the College of Engi
neering that students may not have 
heard about yet? 

KIMEL: Something that will affect 
new students is that our faculty has 
committed itself to reducing the total 
required credit hours for a B.S. de
gree in engineering from 136 to 126. 
This change is planned to go into 

effect next fall . We believe that more 
effective teaching will result from 
repackaging subject matter in our 
curricula. So we are essentially re
packaging subject materials into a 
smaller number of total required 
credit hours. 

SHAMROCK: What other changes 
do you want or foresee for the Col
lege? 

KIMEL: This is my first year as 
dean here. The year has just started. 
So I dislike to advocate or talk 
about much change until I know 
my job better. But we do need more 
funds in some areas. 

SHAMROCK: Could you pinpoint 
these areas for us? 

KIMEL: We need more money for 
discretionary funds. We also need a 
new engineering building. This is an 
old building. It wasn't designed for 
the number of students, the number 
of faculty, the amount of equipment, 
or the types of modern engineering 
programs that we now have. 

SHAMROCK: What is your concept 
of the engineer in society? 

KIMEL: I feel that engineers 
should exercise more responsibility 
in society. They should take respon
sibility and interact within the com
munity in which they live. We hope 
the program we have of educating 
professional engineers will provide 
the breadth of perspective necessary 
to our students so that they can and 
will do a better job of interacting in 
their total environment. 

The engineering approach to prob
lem-solving could be applied to 
many more social and community 
problems, I think. Researching a 
problem after carefully defining it, 
setting up models of possible hy
potheses, and the resulting engineer
ing-type solutions would lead to a 
more intelligent understanding of, 
and provide answers to, many social 
problems. 

Civil Engineers: 
WRING VALUE. ,st, 12 JNCH OIAMETfl rt.AU, 0.2 INCH DEFlKTION, ID ll'ETITIONS 

Get the facts on structural design 
of Full-Depth~ Deep-Strength® Asphalt 
pavements for highways and streets. 
A new and modern pavement design system that incor
porates solutions made from extensive computer analy
sis, The Asphalt Institute's method uses data from the 
AASHO Road Test, the WASHO Road Test, British road 
tests and the in-use experience of several states. 

Today, as more states, counties and cities turn to new Full
Depth l5 Asphalt pavement* for all their road needs, there 
is a growmg demand for engineers with a solid background 
in the fundamentals of Asphalt pavement design, technology 
and construction. 

Start now to prepare yourself .for this challenging future. 
Get the latest information on the Thickness Design Method 
developed by The Asphalt Institute. This modern method of 
structural design is based on extensive evaluations with the 
IBM 1620 and the mammoth IBM 7090 computers. How to 
use this method is explained in The Asphalt Institute's Thick
ness Design Manual (MS-1) . This helpful manual and much 
other valuable information are included in the free student 
library on Asphalt construction and technology now offered. 
Write us today. 
*Full-Depth Asphalt pavement is an Asphalt pavement in which asphalt mixtures 
are employed for all courses above the subgrade or improved subgrade. Full-Depth 
Asphalt pavement is laid directly on the prepared subgrade . TA-a mathematical 
symbol used in The Asphalt Institute structural design formula to denote Full
Depth. 

The Asphalt Institute 
College Park, Maryland 20740 

OCTOBER, 1968 
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Thickness Design Charts like this (from the MS-1 manual) are 
used in this computer-derived method. This chart enables the 
design engineer quickly to determine the over-all Asphalt pave
ment thickness required, based on projected traffic weight and 
known soil conditions. 

r--------------------------1 
THE ASPHALT INSTITUTE, College Park, Maryland 20740 I 
Gentlemen: Please send me your free library on Asphalt Con- I 
struction and Technology, including full details on your new I 
Thickness Design Method. I 

Name __________ C.lass or rank ____ _ 

Schoo._ _________________ _ 

Address __________________ _ 

I 

t 
I 
I 
I 

City ________ ~tate---Zip Code ___ I 
L __________________________ J 
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MONDAY 

7 
GENERAL DYNAMICS 

( Convair Div. I 
ANHEUSER-BUSCH 
PAN AMERICAN PETROLEUM 
BENDIX CORPORATION 

14 
CHRYSLER CORPORATION 
COLGATE PALMOLIVE 
CATERPILLER 
INTERNATIONAL HARVESTER 

21 
EASTMAN KODAK COMPANY 
PITTSBURGH DES MOINES 

STEEL 
JOHNSON & JOHNSON 
HUMBLE OIL & REFINING CO. 
ESSO PRODUCTION RESEARCH 
ENJAY CHEMICAL CO. 
ESSO RESEARCH & EN'G CO. 
AND OTHER AFFILIATES OF 
STANDARD OIL CO. 

( New Jersey I 

28 
AUTOMATIC ELECTRIC 
GULF RESEARCH 

& DEVELOPMENT 
FOLGER COFFEE 
MARVEL SCHEBLER CO. 
PHILLIPS 

OCTOBER RECRUITING CALENDAR 
TUESDAY I WEDNESDAY I THURSDAY 

GENERAL MOTORS 
MISSISSIPPI VALLEY 

STRUCTURAL STEEL 
SCHLUMBERGER WALL 

SERVICES 
CITY OF CHICAGO 

Civil Service Comm. 

8 
BENDIX CORPORATION 
WYANDOTTE CHEMICALS 
GULF OIL CORPORATION 
YOUNGSTON SHEET 

& TUBE CO. 
HONEYWELL 
GOODYEAR TIRE & RUBBER 
SPORLAN VALVE CO. 

15 
CATERPILLER 
INTERNATIONAL HARVESTER 
WHIRLPOOL, Fort Smith 
BOEING 
BABCOCK & WILCOX 
CHEMAGRO CORPORATION 

22 
CHARMIN PAPER 

PRODUCTS 
BECHTEL CORPORATION 
MCDONNELL DOUGLAS 
HUMBLE OIL & REFINING CO. 
ESSO RESEARCH & EN'G CO. 
ENJAY CHEMICAL CO. 
ESSO PRODUCTION RESEARCH 
AND OTHER AFFILIATES OF 
STANDARD OIL CO. 

( New Jersey I 

29 
PHILLIPS 
CIBA CORPORATION 
LTV AEROSPACE 
GRANITE CITY STEEL 

2 
GENERAL MOTORS 
FLORIDA POWER 
WILCOX ELECTRIC 

(Wabcol 
CITll;;S SERVICE GAS 

( for permanent jobs I 

9 
WORTHINGTON CORPORA-

TION 
TEXAS INSTRUMENTS 
MOTOROLA 
SQUARE D COMPANY 
DETROIT EDISON CO. 
ILLINOIS TOOL WORKS INC . 
RALSTON PURINA 

16 
GEO. A. HORMEL & CO. 
TENNESSEE HIGHWAY DEPT. 
MALLINCKRODT 
OWENS CORNING 
PPG INDUSTRIES 

( Barberton, Ohio I 
MOBIL OIL RESEARCH 
LACLEDE GAS 
EMERSON ELECTRIC 

(For Co-op only) 

23 
BECHTEL CORPORATION 
MCDONNELL DOUGLAS 
STANDARD OIL, Div. of 

American Oil (Kansas City) 
AMERICAN OIL 

Manufacturing Div. 
P. P. G. INDUSTRIES 
DEPT. OF THE AIR FORCE, 

Wright Patterson Base 

30 
NATURAL GAS PIPELINE 

CO. OF AMERICA 
CESSNA AIRCRAFT 

Commercial Div. 
GENERAL ELECTRIC 
PROCTER & GAMBLE 

3 
GENERAL MOTORS 
CESSNA AIRCRAFT 

Industrial Prod. Div. 
MISSOURI HIGHWAY DEPT. 
U. S. FOREST SERVICE 

(Mark Twain) 
CITIES SERVICE OIL CO. 
CITIES SERVICE GAS 

( for summer jobs I 

10 
ROCKWELL MFG. CO. 
PENN CENTRAL 
ST. JOSEPH LEAD CO. 
NORTHERN NATURAL GAS 
CONDUCTRON 
I. B. M. 

17 
EMERSON ELECTRIC 

( for p·ermanent jobs I 
CONTROL DAT A 
UNDERWRITERS LABS. 
U.S. STEEL 
ALLIS CHALMERS 

24 
AMERICAN OIL, 

Manufacturing Div. 
MOBIL OIL CORPORATION 
SERVICE PIPELINE CO. 
CORPS OF ENGINEERS 

31 

Kansas City Branch 
St. Louis Branch 
TRANE COMPANY 

GENERAL ELECTRIC 
PROCTER & GAMBLE 
NALCO CHEMICALS 
HEWLETT PACKARD 
DOW CHEMICALS 

FRIDAY 
4 
SAN FRAN. BAY NAVAL 

SHIPYARD 
STAUFFER CHEMICAL CO. 
THE AUSTIN CO. 
IRVINBILT CO. 
CITIES SERVICE OIL CO. 

11 
I. B. M. 
PANHANDLE EASTERN CO. 
NOOTER CORPORATION 
C. I. A. 
UNION ELECTRIC 
OHIO EDISON 
FRISCO RAILWAY 

18 
ALLIS CHALMERS 
IOWA ELECT. LIGHT & POWER 
DUPONT CO. 
SINCLAIR RESEARCH 
PENN CONTROLS 
CECO CORPORATION 
PUGET NAVAL SHIPYARD 

25 
TRANE COMPANY 
FACTORY MUTUAL 
K. C. POWER & LIGHT CO. 
U.S. NAVY UNDERWATER 

LAB. 
HOWARD, NEEDLES 

TAMMEN & BERGEN DOFF 
AMERICAN CAN COMPANY 
UNION CARBIDE 

Food Products Div. 
ALTON BOX 
MALONEY ELECTRIC CO. 

NORTH AMERICAN 
Rockwell Corp. 

UNION CARBIDE 
Nuclear Div. 



NOVEMBER RECRUITING CALENDAR 
MONDAY 

' 
TUESDAY I WEDNESDAY I THURSDAY FRIDAY 

:- ' 1 
UNION CARBIDE 
UNION CARBIDE 

Nuclear Division 
BLACK & VEATCH 
KANSAS STATE HIGHWAY 
DOW CHEMICALS 

I 
CONTINENTAL PIPELINE CO. 
NASA, MARSHALL SPACE 

FLIGHT CENTER 

4 5 6 7 8 
COLLINS RADIO SHELL CO. !In Union) POWER REGULATORS STANDARD OIL CO. WESTINGHOUSE 

EBASCO SHERWIN WILLIAMS N. INDIANA PUBLIC OF CALIFORNIA CYANAMID 
HERCULES GOODYEAR AEROSPACE SERVICE CO. DEERE AND CO. CITY OF ST. LOUIS 

U. S. MATERIAL COMMAND COMMONWEALTH EDISON COOK PAINT & VARNISH U.S. DEPT. OF INTERIOR F. M. C. CORPORATION 

ILLINOIS POWER CO. CITY OF KANSAS CITY GENERAL TELEPHONE CO. Bureau of Reclamation 
SHELL CO. (In Union) KELLWOOD, HAWTHORN DIV. BROWN WILLIAMSON EMPIRE DISTRICT 
CITY OF LOS ANGELES MARLEY CO. STANDARD OIL CO. WEST VIRGINIA PULP 

Bureau of Engineering, CONTINENTAL CAN CO. of California 
Dept. of Water & Power ARMCO STEEL 

11 12 13 14 15 
COUNTY OF LOS ANGELES CONOCO CHARLES PFIZER & CO. CENTURY ELECTRIC SHELLER-GLOBE CORP. 

BUTLER RUST ENGINEERING LACLEDE STEEL CROWN ZELLERBACH JOHNSON WAX 

NORFOLK & WESTERN MO. PACIFIC RAILROAD CO. YORK DIV. MORTON INTERNATIONAL SINCLAIR PETROCHEMICALS 

TEKTRONICS, INC. GENERAL DYNAMICS, U. S, NAVAL ORDNANCE AMER. ELECT. POWER TEXACO 
CRANE CO. Fort Worth LAB, White Oak TEXAS EASTMAN MASON & HANGER 

SUNRAY ILLINOIS CENTRAL AMERICAN AIR FILTER PETER KIEWIT SONS 
ARTHUR ANDERSON RAILROAD FORD MODINE 

INGERSOL RAND LUKENS STEEL CO. 
MO. PORTLAND CEMENT CO. 

18 19 20 21 22 
MO. PUBLIC SERVICE CO. LOUDEN DOW CORNING N. Y. STATE DEPT. ATLANTIC RICHFIELD 

CORN PRODUCTS CELANESE OF TRANSPORTATION CARRIER AIR COND. 
INTERNATIONAL KAWNEER HALLMARK 

PAPER CO. DEPT. OF THE NAVY WESTERN UNION 
ST. JOSEPH LIGHT Navel Ship Systems Com- MCGRAW EDISON 

& POWER mand 
B. F. GOODRICH !Akron) 
CENTRAL ILLINOIS 

Public Servic-e 
CONOCO 

--25 
W. M. LYLES CO. I 26 127 28 I 29 



How to keep 
a cow's mind on milk. 

Instead of flies. 
An : informal report on a few current projects at Shell. Some of them might seem like offbeat 
work for an oil company. But this is a company that contributes broadly and significantly to society. 
A company of experts that brings out the best in its engineering , scientific and business people. 

"

Shell scientists 
have come up with 
a vast improve
ment over even 

- - - - the most talented 
cow tail. It's called VAPONA® in
.secticide. A plastic strip impreg
nated with it will kill flies in a cow 
stall for up to three months. And 
VAPONA® insecticide combined 
with CIODRIN® insecticide keeps 
cows fly-free 24 hours a day
even out in pasture. Give you 
ideas for further applications? 

Energy from under the sea 
Shell is heading 
into ever-deeper 
water in the search 
for oil and natural 
gas. Recently we 
designed and installed permanent 
drilling/production platforms as 
tall as a 34-story building, with 
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still bigger structures in the works. 
And we are operating in con
siderably deeper water from float
ing platforms. We are also search
ing on land in 16 states to help 
meet burgeoning energy needs. 

Digestible detergents 
The main trouble 
with detergents 
is they don't go 

_ _ away. They pol-
- - lutestreams,make 

fresh water foamy. The solution: 
detergent compounds that orga
nisms can consume. These "bio
degradables" clean clothes just 
as effectively, but keep streams 
free of detergent foam. Elsewhere 
in the chemical part of our busi
ness, Shell research has resulted 
in a wealth of plastics for home 
and industry, and fertilizers to 
alleviate food shortages. 

The name of the game 

More gasoline per ta· 
b a r re I of c r u d e "l'' 
oil delights engi-
neers, scientists . 
and conservation- ' 6 

ists alike. Our new hydrocrackers 
actually produce more than a gal-

Ion of refined product from a gal
lon of feed stock. And we are using 
sophisticated techniques to tailor
make products by reassembling 
hydrocarbon molecules. 

The pursuit of excellence leads 
Shell into a variety of fields, both 
on and off the beaten track for an 

- oil company. If you have a more
than-one-track mind, a desire to 
explore, to pit your skills against 
many kinds of problems, there 
could be a place for you in Shell. 

Perhaps your training in engi
neering, science or business can 
contribute to tomorrow's new 
developments. For information 
about openings throughout Shell 
sign up at the placement office 
for an interview with our represent
ative. Or write to Q. C. Stanberry, 
Recruitment Representative, 
Dept. E, The Shell Companies, 
Box 2099, Houston, lexas 77001. 

A company of experts 
Shell Oil Company· Shell Chemical Company• Shell 
Development Company• Shell Pipe line Corporation 

An Equal Opportunity Employer 

THE MISSOURI SHAMROCK 
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It's only 32 years 
until the year 2000 
Make the most of them. 

RCA is seeking engineers and 
scientists who can think far 
ahead of their time. 
Who want to influence what hap
pens, rather than the other way 
around. 
Who want a variety of absorbing 
projects, not an endless routine. 

Who want rewards and opportunities 
commensurate with their worth. 

Such individuals will fit into the 
constant state of change and 
growth at RCA. 
You'll be working for one of the 
world's most diversified companies, 
yet the tone and flexibility are tt,ose 
of a small organization. RCA project 
teams are of limited size-to foster 
greater creative effort and personal 
satisfaction. If you think you are 
the kind of engineer or scientist 
RCA is looking for, see 
your college placement director, 
or write to College Relations, 
RCA, Cherry Hill, New Jersey 
08101. We are an equal 
opportunity employer. 

non 
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Miss 

Barb 
Bing 

Photographed by 

Joel Gold 

From the rolling hills of the 
Frankfort, Kentucky blue grass, 
where the bourbon flows smooth 
and the Southern Belles run loose, 
comes this month's Sweetheart. A 
freshman in the College of Arts and 
Science, Barb Bing plans to delve 
into the world of psychology. 

As a member of Alpha Epsilon 
Phi Sorority, Barb was selected their 
representative to compete with 
other campus Belles for the honor 
of Phi Psi Queen. 

With her love for aquatic sports, 
Barb was immediately drawn to our 
fountain of love and beauty. When 
not drinking of its sweet water, she 
enjoys swimming and water skiing. 

Shamrock Sweetheart 



Page 22 

Right now, hundreds of engineers, chem
ists, and physicists are exploring their own 
ideas at NCR. We encourage them because 
we consider idea-people as the backbone of 
technological advancement in our field of 
total business system development. 
And it works. Business Management maga
zine, in a list of "emerging ideas," credits 
NCR with two out of seven: pioneering in 
laser technology for recording data, and 
development of our new PCMI microform 
system. 
Whether you're a seasoned pro, or an 
ambitious self-starter, and whatever your 
degree, if the excitement and satisfaction 
of start-to-finish idea development appeal 
to you, you' II go far with NCR. And so will 
your ideas. 

Here's a good idea to start with: write to 
William G. Benner, Coordinator, College 
Relations, Executive and Professional 
Placement, NCR, Dayton, Ohio 45409. 
An Equal Opportunity Employer. 

INICIRI 
THE NATIONAL CASH REGISTER CO. 8 

■ 
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Not for people. 
Not at Phillips. Sure, we're big. And we know 

that a lot of companies our size run their person
nel operations like a computer dating bureau. 
But not us. We don't even like the word "person
nel." "People" is our word. And that'sJhe way 
we treat you, and that's what we're looking to 
hire. People, not simply grades or standings in a 
class. People who are interested in things like 
engineering and chemistry and physics and 

OCTOBER, 1968 

mathematics and oil exploration and produc
tion. People who see all the advantages and 
all the diversity in the areas of petroleum, fuel 
and lubricants. People who want to do things 
with plastics, rubber, fertilizers, LP-gas, petro
chemicals, packaging, carbon black, fuel 
cells, and other much-needed products. People 
who want to solve the problems of an increasing 
population, an expanding world. Problems, ulti
mately, of helping other people. We encour
age this kind of involvement, personal or techno
logical, because we're a people type of com
pany. The type of company where you can keep 
moving-upward, of course; laterally if there's 
some other dimension you want to explore. Our 
slogan is, "at Phillips 66, it's performance that 
c~unts." And that's for real. At Phillips you're 
never a punchcard . You're people. Like us. Why 
not gef together? Write James P. Jones, l 04 
Frank Phillips Bldg., Phillips Petroleum Company, 
Bartlesville, Oklahoma 7 4003. 
AN EQUAL OPPORTUNITY EMPLOYER 

Page 23 



THE ENC/NEEB/NC COLLEGE. • • • 

Despite a nationwide decline in 
students who choose engineering as 
careers, undergraduate enrollment at 
Missouri's College of Engineering at 
Columbia continues to show steady 
gains. At the graduate level, the en
rollment increase has been spectac
ular . . . almost 400% in the last 
five years. 

Of the approximately 20,000 stu
dents on the main campus at Colum
bia, 1,525 are enrolled as under
graduate engineers and 337 are 
working on advanced degrees. These 
totals include 150 foreign students 
and 16 women. 

Engineering degrees are offered 
in agricultural, chemical, civil, elec
trical, industrial, nuclear, and me
chanical and aerospace engineering. 

The College of Engineering's cur
riculum today reflects the increasing 
importance of the basic sciences to 
the modern engineer. Courses are 
designed to give students a better 
understanding of the various engi
neering materials and processes, and 
of the nature of both basic and ap
plied research. The College recently 
added design courses to encourage 
the development in young engineers 
of the spirit of creativity and in
ventiveness. 

Formal engineering education at 
the University of Missouri-Colum
bia began 115 years ago, only three 
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years after the first U.S. engineering 
professorship was established at 
Rennselaer Polytechnic Institute. 
The first graduate, a civil engineer, 
was awarded his degree in 1856. 

Last year, more than 200 blue
chip companies visited the Colum
bia campus to interview graduating 
engineering students. Highest salary 
offer, $940 a month, went to an 
electrical engineer. Not far behind 
were industrial engineers at $890, 
and mechanical and aerospace engi
neers at $865. Including chemical 
and civil engineers, 40 per cent of 
the engineering graduates left the 
Columbia campus with starting 
salaries in the $800-$850 per month 
range. 

A recent national survey shows 
that the College of Engineering 
ranks fifth among all U.S. engineer
ing schools in number of graduates 
listed in "Who's Who in Engineer
ing." In 1967, the University of Mis
souri ranked in the top 20 per cent 
of land-grant colleges and univer
sities whose graduates are now top 
executives in more than half of the 
500 largest industrial corporations 
in the country. 

The faculty of the College of En- -
gineering is one of the most highly 
qualified in the Midwest. Nationally, 
about 40 per cent of engineering 

faculty members with the rank of 
assistant professor or above have 
the PhD degree. On the Columbia 
campus, more than 86 per cent of the 
engineering teaching staff have 
earned their PhD's. 

The College of Engineering's re
search activities have broadened 
considerably, helped partly by the 
$1.2 million in outside grants re
ceived last year. A wide range of 
engineering research projects are un
der way in all departments, and 
there are presently outstanding about 
$7.5 million in grant proposals 
originated by faculty members of the 
College of Engineering. 

Of particular interest is a series 
of research activities in biomedical 
engineering, a relatively new field 
that finds College of Engineering 
and School of Medicine researchers 
working together to provide better 
medical care for Missourians. En
gineering contributions include the 
design of prosthetic devices for 
handicapped people; studies of the 
human body's fluid mechanics; de
sign of a special device for the ac
celerated testing of biological heart 
valves preserved and sterilized by 
different methods for transplant 
use; and the therapeutic application 
of electrical current to speed the 
healing of stubborn skin ulcers. 

THE MISSOURI .. SHAMR.OCK 



• 
ttingajob 

is no sweat; 
its finding a 
good one that 
bothers me!' 

You've come to the right place. 

IH will give you a good job. One that lets you stand on 
your own two feet. Right from the start. 

You see, we believe your point of view is just as 
important as ours. 

We want new ways to do things. Better ways. 
And this calls for fresh ideas. 

That's why you'll have to be a thinker. An innovator. 
A guy who has the guts to stand up for what he 
thinks is right. 

You show us your stuff, we'll give you the freedom to 
swing. You'll find plenty of action in steelmaking, 
motor trucks, farm and construction equipment. 

And the faster you prove yourself, the quicker you'll move 
up. Without a lot of red tape. 

Get the picture? Now why not get into the act. 

We need engineers for design, test, manufacturing 
and research. We need accountants and production 
management people. And we need sales people for our 
retail and wholesale operations. 

So be sure and talk to your campus placement officer 
about . us. He'll give you the word. 

After all, if we give you a good job you'll want to stick 
with us. 

And that's exactly what we have in mind. 

INTERNATIONAL 
HARVESTER 

■ 

This 100-ton mining truck is powered by an 1100 horsepower IH gas turbine. 
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We can give you 
every job we have. 
That's the way you discover the various 
opportunities in engineering at Detroit 
Diesel. As a young graduate, you probably 
haven't settled on a specific field. We have 
openings in manufacturing, product en
gineering and sales/service engineering. 
Once you make a choice, you start an in
formal work- rotation training program, 
tailored to your personal interests. You 
get to know the department before you 
take a permanent assignment. 

Whatever you do at Detroit Diesel, you 
work with the latest methods and products 
in the industry. Take experimental testing. 
Our engineering lab houses unequalled 
facilities, from unique automatic data log
ging to unrivalled design sophistication. 
Our new gas turbine offers you a chance to 
get in on one of our most advanced proj
ects. And there's our expanding diesel 
engine programs. You'll find opportunities 
in design, application and development 
areas. 

We need your fresh ideas to stay in step 
with our booming market. Interested? Your 
first job is to send your resume to R. F. 
Brueck, Director, Salaried Personnel Ad
ministration, Detroit Diesel Engine Divi'sion, 
General Motors Corporation, 
13400W. Outer Drive, Detroit, 
Michigan 48228. 

An equal opportunity employer m/f 

Our representative will be on campus Friday, November 22. 
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In tbetime 
it takes to complete 
some training programs, 
you could be a success 
at Celanese :~i{~i~~:e1tt~~\~ing, ~~;~~i;~~r~~~;~~nas 

OCTOBER, 1968 

e rather than long, dreary you can handle it. 
· · formal programs. It's your 

ball, but we'll go all out 
to help you carry it just 
as far and as fast as 
you can go. When you 
need a hand, it will be 
there-from experienced, 
pros. Your on-the-job, 
on-the-project experienc~ 
will be thorough. 

And, frankly, we need 
you on the job right now. 
To help us continue a 
growth rate that's zoomed 
from 318 million to 1.1 
billion dollars in sales 
over the last 10 years. 
Besides a lot of hard work, 
we think the reason is 
that we are really many 
companies. Fibers. · 
Chemicals. Plastics. Coqt
ings. Petroleum. Each 
pursuing its area of 
expertise autonomously 
against a broad corporate 
plan. This freedom of 
operation makes it 
possible to give you as 
much responsibility as 
you're ready for. And 
we'll work along with you 

If you have a degree in 
chemistry, chemical, 
mechanical or industrial 
engineering, physics or 
marketing or accounting 
-plus a large degree of 
initiative and imagina
tion-Celanese has a lot 
to off er you. In prof es
sional growth. In rewards 
based on performance, 
not how old you are or 
how long you've been 
with us. 

Discuss us with your 
faculty and placement 
officer. Talk to our repre
sentative when he's on 
your campus. Or write to: 
John: B. Kuhn, Manager of 
University Recruitment, 
Celanese Corporation, 
522 Fifth Avenue, New 
York, N. Y. 10036. 
an equal opportunity employer 

CELANESE 
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ENGINEERS EXPLODE 
ONTO THE GRIDIRON 

by Berni Ballard 

Engineers have staked their claim 
in football this year with seven top 
representatives on the gridir.on 
squad. They are Nip Weisenfels, 
Con Rees, Tim Crinko, Roger Boyd, 
Adam Vital, Ron Steockel and Rex 
Brinkman. These boys will be fight
ing to carry the Tigers to victory 
this fall, after extensive rigorous 
spring and summer training. 

NIP WEISENFELS 

Standing at 5 ft. 11 in., weighing 193 lbs., sophomore 
Nip Weisenfels is regarded as the best defensive pros
pect off of the freshman squad. With a fine effort in 
spring practice where he worked extensively with the 
number one unit, he staked his claim for the key line 
backer position. Brilliant both on the field and in the 
classroom, Nip also pulls top grades in Chemical En
gineering. He is compactly built and is said to have a 
"built-in radar" for detecting the ball carrier. Nip is 
from Webster Groves. 

CON REES 

Senior Con Rees did an exceptional job last year with 
a high percentage of blocking in every game. He was 
very effective against two of the All-American nose 
guards, Granville Liggins, of Oklahoma and Husker 
Wayne Meylan. He is an agile six-foot two, 204-pound 
center, with good style. 

ADAM VITAL 

Sophomore Adam Vital earned a scholarship his fresh
man year after a fine performance in spring practice 
last year. He is referred to as a "walk-on" to the fresh
man team. Guarding both offensively and defensively, 
he is fast and agile and able to shed the blocker. Stand
ing six feet tall, nineteen-year-old Vital weight in at 220 
lbs. 



RON STEOCKEL 

ROGER BOYD 

Roger Boyd, a senior in Industrial Engineering, has 
moved from tackle to guard. After competing with 
Curtis Jones for the number one position last year, he 
is now facing Sam Adams for the key spot as guard. 
After a knee problem last spring put a clamp on his 
practice, he is eager to hit the gridiron this fall. He is a 
two-year-old veteran from Butler. His brother Jerry 
Boyd, is line backer for the Tigers. 

TIM CRINKO 

Tim Crinko, an Electrical Engineer, is part of a trio of 
proven juniors including Mike Carroll and Joe Clark, 
vying for the guard position. Six feet tall, at 202 lbs. 
Tim played second team center last year, but moved 
smoothly into the guard position during spring practice. 
As a junior he will play guard position, although he 
is being trained for the center position for emergencies. 
Tim is considered exceptionally tough, dedicated and 
heady. He is from Cleveland High, St. Louis. 

Twenty-year-old Ron Steockel, a junior, is known as a 
hard working and hard-hitting player. He is six feet tall, 
weighing 176 pounds. He has played several positions 
with his major training as a halfback, although this year 
he will be holding an end position with the Tigers. Last 
year he was on the kicking team. Ron is from Bellville, 
Illinois. 

REX BRINKMAN 

Rex Brinkman, a sophomore weighing 150 lbs. and 
reaching five-foot eleven inches, is competing for a 
halfback position this year. Rex is from Kirkwood, has 
football in the family. His father, Lloyd Brinkman was 
a co-scoring leader for the Tigers in 1945 and 1946. 
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What company was responsible for the 
following engineering innovations? 

The transistor ____________ _ 
Radio astronomy ___________ _ 
Negative feedback __________ _ 
High Fi and Stereo _________ _ 
Synthetic crystals _________ _ 
TV transmission ___________ _ 
Magnetic tape ____________ _ 
Sound motion pictures ________ _ 
Microwave relay ___________ _ 
Electronic switching ________ _ 
The solar battery __________ _ 
Tels tar _______________ _ 

The reason we give this "test" is because 
the answer to all of the questions is: 
the Bell System. And because, if the 
thought of working fo~ us ever crosses 
your mind, we wanted you to know what 
kind of company you'd be in. 

Be sure to see your Bell System recruit
ing team when they visit your campus. 
Or ask your Placement Director for the 
name of the Bell System recruiter at the 
local Bell Telephone Company._ 

We hope the above final can be the start 
of something great. 

THE MISSOURI SHAMROCK 



For additional information on our activities, write to 
Union Carbide Corporation, 270 Park Avenue, New York, 
New York 10017. An equal opportunity employer. 
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THE DISCOVERY COMPANY 
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If you're looking for;-
' 1. Routine work assignments 
2. A job without responsibility 
3. A "9 to 5" atmosphert 

' ,,,..,,~\ 

Fine! 
But not at FMC 

At FMC Chemicals, growth in sales volume has been unprecedented in recentyears. 
Everybody has contributed to this growth ... through research, manufacturing 
innovation and unique marketing techniques ... the result of new ideas, resourceful-
ness and hard work. Would you fit in a team like this? If so we have a challenge 
unequalled in the chemical industry . . 

fmc 

We need people for: 
Sales 
Process Engineering 
Maintenance Engineering 
Design Engineering 
Industrial Engineering 
Mining Engineering 
Project Engineering 

With disciplines in any 
of the following: 
Chemists-B.S., M.S., Ph.D .. 
Chemical Engineers-B.S., M.S., Ph.D. 
Mechanical Engineers-B.S. 
Mining Engineers-B.S. 
Industrial Engineers-B.S. 
Electrical Engineers-B.S. 

At these locations: 
Sales 

Research and Development 

Manufacturing 

Nationwide 

Princeton, Carteret, N.J. 
Baltimore, Md., Middleport, N.Y. 

Buffalo, N.Y. S. Charleston, Nitro, W. Va. 
Vancouver, Wash. Modesto, Newark, Calif. 
Green River, Wyo. Pocatello, Idaho 
Carteret, N .J. Baltimore, Md. 
Lawrence, Kansas Bayport, Tex. 

Would you like to team more about how you ca11 contribute to FMC's progress? 
Write to Recruitj11g Manager, Industrial Relations Dept. 

FMC CHEMICALS 
633 Third Avenue, New York, New York 10017 

® An Equal Opportunity Employer 

. Our lnterview~r Will Be On Campus On: No~ber a 
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ssons. 

Applyhere: 
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r------------------~ 
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That's right. You, too, can be a pilot. 

Join the United States Air Force and qualify for 

pilot training . Become a leader with executive 

res pons i bi Ii ty. 
Well, what else? A pilot is the officer in charge 

of a million dollars worth of high flying, sophisti

cated supersonic equipment, isn't he? 
Yes, and you'll wear a snappy blue officer's uni

form, enjoy officer's pay and privi leges. You'll 

probably travel to exotic foreign lands, and have 

a secure future in the biggest scientific and 

research organization. World's biggest. 

You'll be where all the exciting Space Age break

throughs are. Where it's happening. Now. Today. 

Right now. This minute. The Air Force is the "now" 

place to be. 
If you yearn to fly and don't try the Aerospace 

Team, you'll miss your big chance. 
Let that be a lesson! 

UNITED STATES AIR FORCE 

Box A, Dept. OEC-810 
Randolph Air Force Bose, Texas 78148 

NAME 
!PLEASE PRINT) 

COLLEGE 

GRADUATION DATE 

AGE 

CLASS 

DEGREE 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ADDRESS I 
I 

CITY STATE ZIP I 

~------------------J 
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BULi.ARNEY 
A first-grade teacher fresh from 

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

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

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

A note from the MU sports de
partment: No a t h 1 et e will be 
awarded a letter this season unless 
he can tell at a glance which letter 
it is. ... 

If every boy in the U.S. could read 
every girl's mind the gasoline con
sumption would drop off fifty per 
cent. ... 

"And now, can anyone tell me 
where God lives?" asked the Sun
day School teacher. 

"I know." replied Bobby eagerly. 
"He lives in our bathroom." 

"Why do you say that?" 
"Because every morning my father 

stands at the bathroom door and 
yells, "God, are you still in there?" 
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Then there was the Pollock who 
tried to beat the train to the cross
ing. He hit the seventy-third car. 

... 
E.E.: "I just met this girl whose 

measurements are 59-22-36." 
C.E.: "What does she do?" 
E.E.: "Oh, she falls over a lot." 

... 
"You were away without official 

leave," his superior barked. "Why?" 
"Well, sir," the harassed private 
began, "my first day in the Army we 
were issued combs, and that after
noon all my hair was cut off. The 
next morning they issued us tooth
brushes, and that afternoon the 
dentist pulled six of my teeth. The 
following day, I was issued an 
athletic supporter. That's when I 
went AWOL." 

... 
It's a sure sign of summer when a 

Pollock throws his Christmas tree 
away. 

... 
Once upon a time, as the story 

goes, the fence between Heaven and 
Hell broke down. Satan appeared at 
his side of the broken section and 
called out to St. Peter: "Hey, St. 
Peter, since all the engineers are 
over on your side, how about sending 
a few to fix the fences?" 

"Sorry," replied St. Peter, "my 
men are too busy to fix fences." And 
besides you have all the Aggies on 
your side anyway. 

... 
"Give me a double shot quick, 

· before the trouble starts!" 
The ' bartender did and he drank 

it. 
"Give me another double shot 

before the trouble starts!" 

The bartender did and being puz
zled, asked, "Before what trouble 
starts?" 

"It's started now. I haven't any 
money." 

Salesman: "Is your mother home, 
Sonny?" 

Three-year-old: "No, but my sister 
is." 

Salesman, happily: "Would you 
please send her to the door." 

The salesman waited impatiently. 
Then after a long delay, the voice of 
the small child was heard. 

"I can't lift her out of the play 
pen." 

Irritated Prof: " If there are any 
morons in this room, please stand 
up." 

A long silence, and a lone fresh
man rose. 

Professor: "What, do you con
sider yourself a moron?" 

Frosh: "Well, not exactly, sir, but 
I do hate to see you standing all 
alone." 

A woman approached the pearly 
gates and spoke to Saint Peter. 

"Do you know if my husband is 
here? His name is Smith." 

"Lady, we have lots of them here, 
you'll have to be more specific." 

"Joe Smith." 
"Lotsa those too, you'll have to 

have more identification." 
"Well, when he died he said that 

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

"Oh, you mean Pinwheel Smith." 
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Chemical engineers who join Kodak 
will be expected to recruit 

To recruit more chemical en
gineers, of course. 

So you return to the campus 
and tell what you have found. 

You will not be expected to 
lie. Therefore, the preceding 
generation of management had 
better give you good reason to 
be enthusiastic about chemical 
engineering at Kodak. 

But already you yourself will 

be carrying a certain measure 
of responsibility for the flavor 
of our chemical engineering. 
Not just the preceding genera
tion. Little by little it is your 
own idea of the direction that 
your profession and your com
pany should move that you are 
selling when you return to the 
campus. 

That's the way it happens. 

What CHEMICAL ENGINEERS do at Kodak 

Many start in product development or 
process design and improvement. Some 
prefer on-line manufacturing problems. 
Others get into liaison work with our 
customers and become professionals in 
marketing. 

Typical work areas on the photo
graphic side of our operation include 
surface diffusion of chemisorbed spe
cies; interaction of antagonistic poly
electrolytes; rheology of non-Newtonian 

fluids . Subjects of concern on our non
photographic side are, for example, 
solid-phase polymerization; high-tem
perature vapor-phase pyrolysis; liquid
phase air oxidations. More general: 
design of pilot plant and plant equip
ment from laboratory data and basic 
chemical engineering unit operations; 
drying operations for fibers, plastics, 
and chemicals; viscous flow and heat 
transfer. 

And it happens sooner than you 
now imagine. Happens also to 
mechanical, electrical, and in
dustrial engineers, naturally. 

Drop us a line. You might ask for a 
copy of "You, Tomorrow, and Eastman 
Kodak." 

EASTMAN KODAK COMPANY, 
Business and Technical Personnel Depart
ment, Rochester, N. Y . 14650. 

In Rochester, N . Y. , we make photo
graphic and non-photographic products. 
In Kingsport, Tenn., our Tennessee East
man Company makes fibers, plastics, and 
industrial chemicals. In Longview, Tex., 
our Texas Eastman Company does petro
chemistry, and in Columbia, S. C., our 
Carolina Eastman Company has a new 
fibers plant. Everywhere an equal
opportunity employer offering a broad 
choice of professional work and local 
conditions, with geographical 
mobility only for those 
who want work that 
requires it. 



Pete Drobach has a knack 
for getting to the root of a problem. 

High school students John Magish and John Ripley 
would be the first to agree. 

They're both student members of a "big brother" 
program that Pete sponsors. Each week, they spend 
several hours of their own time helping less advanced 
classmates with their studies. 

Pete is more than a sponsor. He's also a consultant
particularly when they're stumped by the logic of a 
tough "new math" problem. 

But when Pete graduated from Rutgers in 1964, it 
wasn't these youngsters with their homework problems 
that brought him to General Electric. It was the chance 
to help people in industry solve tough technical prob
lems. A career in technical marketing at General Elec
tric gave him the opportunity. 

Today, Pete's an application engineer in steel mill 

drives and automation systems. His ideas on how to 
apply products from many of GE's 160 separate busi
nesses enable his customers to improve the efficiency 
and productivity of their plants. 

Like Pete Drobach, you'll find opportunities at Gen
eral Electric in R&D, design, production or marketing 
that match your qualifications and interests. Talk to 
our man when he visits your campus. Or write for 
career information to: General Electric Company, 
Room 801A, 570 Lexington Avenue, New York, N.Y. 
10022. 699-24 

GENERALfj ELECTRIC 
AN EQUAL OPPORTUNITY EMPLOYER (M/F) 





Westinghouse needs engineers 
with oceans of knowledge 

or knowledge of oceans. 

Our Deepstar manned submersible 
can explore down to 4.000 ft. We're 
designing one to go 20.000. Our 
scanning sonar makes "sound" im
ages of the ocean floor and anything 
on it. Our Oceanographic Labora
tory on Chesapeake Bay is the 
world's largest. 

What does all this have to do with 

electricity? Just as much as rebuild
ing slum areas, teaching the hard
core unemployed and desalting the 
oceans. Westinghouse is deep in all 
of them. 

We're also developing a "fast 
breeder" reactor and building a 
nuclear space engine. Plus , of 
course, everything connected with 

electricity. practical or theoretical. 
But everythi.ng's not perfect. We 

need your help for our biggest 
growth period, coming up. 

Talk to the Westinghouse campus 
recruiter. or write Luke Noggle. 
Westinghouse Education Center. 
Pittsburgh, Pa . 15221. An equal 
opportunity employer. 

You can be sure ... if it's Westinghouse 



How are you on . 
the follow through?' 

The sure sign of a crack skeet shot is a sudden puff of clay 
dust against the sky. But champions share another mark that's 

almost as easy to spot. It's follow through. 

Like the top-flight skeet shooter illustrated here, our tapered roller bearing 

and steel engineers get results because they follow through, too. · 

How about you? Do you like a job that involves your interest, and keeps you involved 

till the finish? Are you up to the challenges thrown our way by the aerospace, 

automotive, construction and chemical industries? 

Then write to our Manager of College Relations. And tell him 
you'd like to take a shot at it. The Timken Roller Bearing 

Company, Canton, Ohio 44706. 

An Equal Opportunity Employer. 

TIMKEN. 
THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, FINE ALLOY STEEL AND REMOVABLE ROCK BITS. 
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From the , Editor's Desk 

Engineers stand up for your professionalism) lest it be swept away by 
the tide of public belief. Our professional status) as engineers) is at stake. 
We are as versed in our field as the doctor or lawyer in his) but seemingly 
he acquires his professional status in the eyes of the public almost auto
matically with his degrees. The public at large thinks of the engineer as just 
another businessman. 

The modern professional practice requires its members capable of 
claiming expert knowledge which is unique to them and beyond the lay
man)s understanding. Once the public recognizes this expertise) the prac
titioners can claim that only they can properly judge the value and compe
tences of their own expert performance. 

When the professional association does not take the initiative for in
creased professionalism and reform) then the individual turns to other 
organizations (trade unions) that can put teeth in their demands. 

The prestige and freedom which go with true professional status ulti
mately rest upon public recognition. The recognition whose source is in the 
public belief that professional skills and services are essential to the general 
welfare. 

We can safely say that today) no other profession touches upon public 
life and influences the public welfare more than that of engineering. With 
a society as dependent on technology as ours) engineering and engineers play 
an ever increasing role in the public welfare. At the same time) engineering) 
as a profession) rather than a trade) becomes essential to the present and fu
ture welfare of the society. 

The fate of our occupation depends on whether or not we engineers as a 
group will seize the initiative in enhancing our professionalism. 

Page 6 

Larry R. Christenson 
Editor 
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Don't limit your 
Engineering Degree. 
You won't with us. We'll make you to channel your early, creative years into 

more than just another face behind a jobs that will build you ... and us. 

drawing board. This is all part of our Initial Manage-

We'll start you in a tough job... ment Development Program, where col-

right out of college. You'll move into a lege graduates start in decision-making 

position where you supervise people, run jobs. Experienced people will help you, 

a job. A job that turns you loose to see but they won't lead you. 

the business as a whole. No training Sure, we need all types of engineers. 

sessions, no waiting your turn. We want But more importantly, we need you. 

@ 
Southwestern Bell 
An Equal Opportunity Employer 

Talk to our recruiter when he visits your campus December 3 and 4. 
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Engineering Council 

Reports 

Dear Engineering Students: 

Recently you all voted for two of your classmates from your department that you 
felt to be most qualified for a position on the Engineering Student Council. 
At the time of the elections you may not have known the exact purpose of the 
Engineering Student Council. If I may quote from the preamble of the Council's 
Constitution: 

As a means of promoting student identification with 
the College of Engineering, improving student-faculty 
relationships, and evaluating matters related to the 
College of Engineering, there shall be established 
an elected Engineering Student Council. 

This, in a nutshell, sets forward the ideals of and purposes for establishing 
an Engineering Council. But ideals and purposes are fine as far as they go, 
the actual Council needs support. This support can only come from YOU!! 
If there are any questions you have regarding curriculum changes, faculty 
decisions, or any College policy, see your Student Council representatives. 
They, along with the rest of Council are one link between students and faculty. 
The Council will investigate any matter of importance and will report to all 
engineers as to their findings. But, please be aware that the Council and your 
representatives are not a substitute for your faculty advisor. 
So please give your support--IT'S YOUR COUNCIL!! 
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Sincerely, 
Scott Guthrie, President 
Engineers' Club 
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Parking lots are places 
where people 

bang up car doors. 
Help wanted: 

Can you design 
a door that eliminates 

this problem? 
Situation: It is often difficult to get into and 

out of today's cars wi,thout bumping 
into the car beside you. 

Question: Can you design a door that uses 
minimum out-swi,ng space 
when opening ? 

. Disci.plines: It can go over the car, under it, 

slide into the frame, swi,ng parallel 
to the body ... AS LONG AS 
IT'S NOT TOO EXPENSIVE TO 
MASS PRODUCE. Door must 
also provide an electrical channel 
to the chassis to provide for power 
operated wi,ndows. Need your ideas 
in time for meeting next month. 
Thanks. 

Want to work on a challenging assignment like thisi 
A new member of an engineering team at Ford Motor Com
pany does. Today his job may be designing new car door 
hinging. Tomorrow it might be solving cab vibration in 
semi-trailer trucks. Or designing a different approach to 
vehicle controls, or even developing a new engine con
figuration. 

If you have better ideas to contribute, and you're looking 
for challenging assignments and the rewards that come 
from solving them, come work for the Better Idea company. 
See our representative when he visits your campus. Or 
send a resume to Ford Motor 

To help solve assignments like these, our people have a 
giant network of computers at their service. Complete test
ing facilities. Th_e funds they need to do the job right. 

NOVEMBER, i968 

Company, College Recruit- -
ing Department. The • I · 
American Road, Dear-
born, Michigan 48121. An 
equal opportunity employer. 
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Nuclear Reactor Facility 

Nuclear power has become of 
vast importance in the U .S. The 
U niversity of Missouri is trying to 
meet the demands of the country 
with a reasonable, well-directed 
program in nuclear engineering. T o 
this end, the University has estab
lished the graduate department of 
nuclear engineering and the Uni
versity nuclear reactor. 

The nuclear engineering depa rt
ment is closely related to th e 
nuclear reac tor, located within the 
85 acre University developed R e
search Park, about one mile south
west of the main campus. Nuclear 
reactors come under severa l dif
ferent names depending on their 
type and use. The University reactor 
is a non-breeder, thermal research 
reactor. It is called a non-breeder 
because it does not produce any 
fuel as a product ; and it is a ther
mal research reactor because the 
only product used from the reactor 
is the neutron flux for research . The 
large amount of heat produced in 
the core of the reactor is dissipa ted 
to the a tmosphere in cooling tow
ers. U nlike power reactors which 
use the heat to p roduce steam to 
drive la rge generators, the heat 
from the research reactor is just an
other problem to be dealt with in 
reaching the desired results. The 
reactor is now capable of five mega
watts of power and there are plans 

◄ Th e core of the reactor, where the actua l 
radiation takes place . 
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by Steve D ay 

to double this to ten megawa tts 
within a short time. When asked, 
reactor opera tor Bill Gill said tha t 
only relatively minor changes were 
necessary fo r this step up in power. 
The larger power will make the 
neutron flux the highest of any Uni
versity reactor in the world . This in
crease will speed up experiments 
and a llow some to be performed 
that were previously impossible or 
too time consuming. 

The University research reactor 
is not used as an educationa l tool 
in any area other than research . 
According to reactor supervisor Ed 
Cox, the reactor is related to edu
cation only where education is in
volved with research using the re
actors' services. H e went on to add 
tha t by this he meant no classes 
were held in the reactor, and tha t 
it was not used to train operators 

or reactor maintenance opera tion . 
There is evidently little trouble for 
gradua te students to use the re
actor's services in research projects, 
and it was estimated that approxi
ma tely half of the gradua te students 
in nuclear engineering do use the 
reactor in their research p rojects. 

The reactor is fueled with an iso
tope of uranium ; U-235. The fuel 
is replaced every six months a t a 
cost of forty thousand dolla rs. The 
fuel tha t will be used when the re
actor power is stepped up will cost 
fifty thousand dollars. 

For nuclear reaction to occur 
with the U-235, a (source ) of slow 
neutrons is needed. Fast neutrons 
along, with heat, are both products 
of the nuclear reaction. Since m ore 
fas t neutrons ( ones with high kinetic 

(Con tinued on page 12) 

View of reactor and control room 
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NUCLEAR REACTOR 
(Continued from page 11) 

energy) are produced than slow 
ones used, it is obvious that if the 
fast ones produced could be reflected 
back to the fuel as slow neutrons, a 
chain reaction would develop. The 
longer this situation occurred, the 
larger would become the reaction. 
Just about any metal would do an 
effective job of reflecting the neu
trons back into the core. If dense 
metals are used ( ones with large 
atomic structures), the neutrons 
bounce off imparting very little 
energy to the particle collided with. 
This would be similar to throwing 
a marble at a bowling ball. The 
marble retains most of its energy. 
Consequently, beryllium metal and 
graphite, both light metals, are used 
to reflect the neutrons back into 
the fuel. This would be more like 
throwing a volleyball at a basket
ball. The volleyball returns but 
much slower than before the col
lision. The chain reaction which de-

R.eactor operator checks hands and feet for 
possible radiation picked up inside reactor 
facility. 
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Reactor control room 

velops is allowed to continue until 
the desired level of radiation is 
achieved. A cylindrical shroud of 
neutron absorbing material is in
serted between the fuel region and 
the beryllium reflector. It is divided 
into five sections, four of boral and 
one of stainless steel. The stainless 
steel rod is the regulating rod and it 
keeps the reflected neutrons which 
cause the nuclear reaction at the 
desired level. When this point is 
reached, the reactor is said to have 
gone critical, or that the number of 
slow neutrons entering the core 
equals the number leaving it. 

There are two separate water 
systems in the reactor, one for cool
ing and the other for shielding. The 
fuel is enclosed in a pressurized 
capsule with circulating water from 
the capsule to the cooling towers. 
The water for shielding is the one 
that gives off a light blue light 
created when neutrons speed 
through the water at a faster speed 
than the speed of light in water. 
Both systems are highly filtered, as 
particles in the water near the core 
become radiated and dangerous. 
That is why one can look through 
the thirty feet of water to the bot
tom of the pool as if no water were 
there. 

The University reactor, like all 
U.S.A. reactors, has many safety 
devices for the protection of · .. the 
populace. To enter into the reactor, 
one must pass through an inlock 

which holds the entire portion of 
the building surrounding the core in 
a partial vacuum. On the remote 
chance that anything should go 
wrong which would cause radio
active material to become un
shielded, it would not be thrown 
out into the atmosphere. If the air
tight seal were broken, the only air 
flow would be inward. The control 
board has a large enunciator which 
lights up and buzzes to indicate any 
malfunction. Meters connected with 
graphs keep record of all radiation 
levels and automatically shut down 
the reactor if certain minimum 
levels are surpassed. Closed circuit 
cameras allow the operator to 
watch various portions of the build
ing from the control room. Only 
licensed operators are allowed to 
operate the reactor. They must pass 
examinations on this particular re
actor. They are all full time, pro
fessional operators with at least one 
controlling the reaction day or night. 
Visitors are protected when observ
ing the core with light shoe covers. 
If any radioactive dust were pres
ent, it would not be picked up on 
the visitor's shoes. 

As in many other educational 
institutions, the only formal pro
grams in nuclear engineering are at 
the graduate level. As yet, there are 
no plans to enter nuclear engineer
mg m the undergraduate curricu-

(Continued on page 28) 
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Olin 
PRODUCT LOCATIONS HAVING MAJOR PRODUCTS . DISCIPLINE TYPE OF WORK 
GROUP CURRENT OPENINGS PRODUCED REQUIREMENTS PERFORMED 

Chier-Alka li Products 
Ammonia Process Development. 

Augusta, Ga. Phosphates Design, Maintenance, 
Brandenburg, Ky. Urea Planning, Scheduling, 
Charleston, Tenn. Nitrogen ChE Production, Sales, 
Joliet, Il l. Acids ME 

CHEMICALS Lake Charles, La . Hydrazine IE Accounting, 

-Inorganic Little Rock, Ark. Petrochemicals Chemistry Marketing, 

-Organic & McIntosh, Ala. Insecticides Accounting Financial Analysis, 

Specialty New Haven, Conn. Pesticides Business Adm. Distr ibution, 

-Agricultural Niagara Falls, N.Y. Polyurethane Transportation Project Engineering 

Pasadena. Texas Carbon Dioxide Marketing ( Plant Startup & 

Rochester, N.Y. Animal Health Construct ion), 

Saltville, Va. Products Research Engineering, 

Automotive Chemicals Technical Service 
Other derivatives 

Alumina ChE 
Burnside, La . Aluminum IE Manufacturing 

METALS Chattanooga, Tenn. Aluminum Extrusions ME 
-Aluminum Gulfport, Miss. Aluminum Sheet, Plate, Metallurgy Production 

- Brass Hannibal, Ohio Coils Met. Engineering Sales 

- Ormet, Corp. East Alton, Ill. Brass Fabricated Parts Accounting Maintenance 

New Haven, Conn. Sheet & Strip - Brass Business Adm. Finance 

Sedalia, Mo. Roll Bond Ind Tech. Metals R&D 

Wire & Cable Ind. Mgmt. 

Carbonizing Paper 
ChE 

Marketing 

FOREST PRODS, 
Fine Printing Papers 

Chemistry Process Engineering 
West Monroe, La . Specialty Paper Plant Engineering 

PAPER &FILM Pisgah Forest, N.C. Products Pulp & Paper Research & Dev. 
-Olinkraft, Inc. Covington, Indiana Cigarette Paper & Tech. Statistician 
-Ecusta Filters IE Systems Engineering 
- Film Cellophane ME 

Mathematics Production 
Kraft Bags 

Business Adm. Management 
Kraft Paper 

Accounting General IE 
Kraftboard Cartons Design and 
Corrugated Containers Development 
Olinkraft Lumber Accounting 

WINCHESTER- East Alton, Il l. Sporting Arms Ind. Tech. Production Control 
IE 

WESTERN New Haven, Conn. Ammunition ME 
Purchasing 

Marion, Ill. Powder Actuated tools Manufacturing 

Kingsbury, Ind. Smokeless Ball 
Mathematics Plant Engineering 

Powders ChE Sales 

Solid Propellants 
Accounting Financial Analysis 

Safety Flares Business Adm. Personnel 

Franchised Clubs 
Marketing Marketing 
Personnel Mgt. R&D 
Physics 
Ind. Mgmt. 

If you find this chart interesting, 

we're interested. 
For additional information about Olin, 

r!case contact vour Placement Office nr \\nte ~1r. ~1onte H. Jacoby. College Relations Officer, 
Olm, 460 Park A\'enue, :-.Je"' York, :",;.Y. 10022. Olin is a Plan for Pmgress comranv and an equal orrcmunity employer (M & F_\. 



SHAMROCK INTERVIEW: 

Bioengineering: Humanistic 
Problem -Solving 

SAMUEL JOSEPH DWYER, III Asso
ciate Professor of Electric Engi
neering 

Research Experience ( partial) 
Project Director, Bioengineer

ing Project, Missouri Region
al Medical Program, Funded 
by NIH 

Investigator, Data Evaluation, 
Computer Simulation, and 
System Design Project, Mis
souri Regional Medical Pro
gram, Funded by NIH 

Co-Project Director, Urban 
Problem Solving Grant, 

Funded by the State of Mis
souri 

Principal Areas of Research: 
Information Theory 
Coding Theory 
Statistical Communication 

Theory 
Biomedical Data Processing 
Applications of Decision 

Theory 

Ross Young 
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by Art Hoffman 

Image Analysis 
Principal Areas of Teaching In
terest: 

Information Theory Courses 
Error-Correcting Codes 
Communication Systems 
Data Processing 
Pattern Recognition 
Decision Theory 

BYRON WESLEY SHERMAN, Assistant 
Professor of Electrical Engineering 

Research Experience: 
Associate Director, Bioengineer

ing Project, Missouri Re
gional Medical Program, 
Funded by NIH 

Principal Areas of Research: 
Electromagnetic Fields 
Instrumentation 

Principal Areas of Teaching In
terest: 

Field .Theory 
Electronics 
Microwaves 
Instrumentation 

Byron Sherman 

Ross DARRELL YouNG, Associate 
Professor, Mechanical Engineering 

Research Experience ( partial) 
Co-investigator, Evaluation of 

Cardiac Valve H omografts, 
Funded by NIH 

Associate Director, Bioengineer
ing Project, Missouri Region
al Medical Program, Funded 
by NIH 

Principal Areas of Research: 
Organ and Tissue Preservation 
Applied Hemodynamics 
Prosthetic and Orthotic Design 
H;,perbaric Chambers 

Principal Areas of Teaching In
terest: 

Design 
Kinematics 
Bioengineering 

Interviewer's Note: The above three 
University engineering professors 
were interviewed concerning the bio
engineering project in the Mis
souri Regional Medical Program. 

Samuel Dwyer, Ill 
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All three displayed an inspiring in
terest and enthusiasm for their work 

. on the project. All three also ex
pressed a dynamic philosophy of 
engineering that stressed the diverse 
applications for engineer's problem
solving approach. Repeatedly they 
underlined the gratification result
ing from applying engineering to 
human needs and problems. 

Because general agreement dom
inated the discussion, no attempt 
has been made to identify the re
spondent. 

SHAMROCK: What exactly is bio
engineering? 

Bioengineering has · been defined 
as the application of engineering 
principles and engineering skills 
and expertise to problems in bi
ology. This is different than bionics 
where the engineer steals ideas from 
the biologist for use in engineering. 
Bioengineering can be sub-divided 
almost endlessly in this way, but I 
think bioengineering basically is a 
means of solving biological or med
ical problems using engineering 
methods and techniques. 

The bioengineering program it
self in the Engineering School is an 
inter-department sort of activity. 
For example, Ross is a mechanical 
engineer, and Wes IS in electrical 
engineering. 

SHAMROCK: What IS the bioen
gineering program's purpose or pur
poses? 

For one thing the bioengineering 
project in the Regional Medical 
Program provides a lot of engineer
ing back-up and research for the 
medical community. Some of these 
services deal with instrumentation. 
This particular Regional Medical 
Program is concerned with the early 
detection of heart disease, strokes 
and cancer. And so the instrumen
tation section of our bioengineer
ing program is concerned with pro
viding sensors and transistors to as
sist in early detection of these di
seases. But th e instrumentation 
group not only develops instru
ments, they also evaluate existing 
instruments and write specifications 
for new ones. There are several 
other functions of bioengineering 
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here. Indirectly it is building cur
riculum to train people to become 
involved in medical problems. There 
are all sorts of bioengineering prob
lems and engineers would be miss
ing the boat if they didn't get in
volved in this. 

Getting back to the practical 
thrust of the project, we have an 
electronic shop facility where they 
provide manufacturing facilities on 
a small scale. We are also doing 
EEG analysis. Computer programs 
are devised to analyze EEG waves 
and EKG patterns. There is also 
some research of automatic analysis 
of reading X-rays. There are many 
areas, but all of them are using 
analytical techniques that have been 
developed through the years that 
are now being applied to biology 
and medicine. 

SHAMROCK: 
helped the 
the past? 

How have engineers 
medical community in 

Many of the startling advances 
in medical care have had pretty 
high engineering content. For in
stance, the heart pace-makers, the 
artificial heart valves, and many of 
the attempts at artificial hearts and 
heart-assisting pumps. While appli
cation has been obviously biological 
or medical in nature, these devices 
have been engineered by people 
who understood the restrictions im
posed by the biological system. It's 
considerably different, for example, 
to build a heart pump to pump 
blood than to build an oil pump. 

SHAMROCK: How did bioengineer
ing get started? 

I think the field probably got its 
start about the time of World War 
II when the bio-instrumentation 
studies applied electronics informa
tion to biological problems. With 
this application there was a vast 
increase of knowledge. The instru
mentation yielded more knowledge 
on the subject. When they identified 
new problems, they decided to do 
something about them and this led 
to things like heart valves, etc. 
SHAMROCK: What does computer 
analysis tell you about EEG and 
EKG waves? 

There are several g('>als. An 

M.D. has to attach leads to his 
patient, read the results, interpret 
the results and thus determine a 
patient's condition. This takes a lot 
of time and an immense amount of 
information is not being used by 
just looking at the wave forms. We 
take the wave forms and run them 
through a digital conversion--con
vert them into digital signals and 
write computer programs so that 
the computer can assist the M.D. in 
his diagnostic work and save him 
time in the process. 

SHAMROCK: Isn't this like giving 
the M.D. the services of a specialist? 

Yes. Furthermore it makes avail
able a consistent service. One goal 
of the Regional Medical Program 
is to take the computer facility and 
link it to all the rural areas in the 
state. Signals can be transmitted 
over a normal telephone to the 
computer, processed and return in
formation to the doctor. Some of 
our interest is in processing this 
data; other portions of it are in in
strumentation that report it more 
efficiently. 

SHAMROCK: Would it be possible 
for a computer to digest symptoms 
and then dispense a prescription? 

A computer can save a doctor 
lots and lots of time. But it 
shouldn't deliver a prescription by 
itself. You can't take the doctor 
out of the decision. It would not 
only be illegal but also unwanted 
by patients, doctors and engineers. 
It's a service for the doctor, not a 
replacement for him. 

SHAMROCK: Do you foresee de
velopment of a department of bio
engineering? 

That's a decision for people other 
than ourselves to make. But with 
the excellent facilities we have right 
here at our fingertips and the co
operation that has already devel
oped, we think it would be logical 
that such a department would be 
established. We hope a department 
will eventually be established. 

SHAMROCK: I have noticed an un
usual enthusiasm about this proj
ect? Can you explain this? 

(Continued on page 34) 
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After 3000 years 
we're just beginning to unravel 
the mystery of magnetism. 
The lodestone was known about for 
at least 2000 years before some 
unsung genius put it to work as 
a compass to guide ships in 
the China Seas. 

The world had to wait nearly 
another 1000 years before other 
significant uses were found. But 
some of these also promise 
far-reaching effects in steering 
man's course. 

We are now engaged in magnetic 
research at RCA that includes the 
structure of matter. and what takes 

place in a given circuit at a few 
degrees above absolute zero. 

From such research we have 
alrei;1dy developed superconductive 
memories; small electromagnets of 
incredible field strength; parametric 
microwave amplifiers; infrared 
detectors of exceptional sensitivity. 
And this, we know, is only 
the beginning. 

At RCA, these and other broadly 
varied projects are carried on in 
an atmosphere that fosters creative 

freedom, personal satisfaction
and rewards. 

But this steady technological thrust 
into the unknown (an effort that 
ranges from atomic to space 
probes) requires engineers and 
scientists of the highest caliber. 

How about you? If interested, see your 
college placement director, or write 
to College Relations, RCA, Cherry Hill, 
New Jersey 08101. We are an equal 
opportunity employer. 

RCII 
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Miss 

Nancy 
Rich 

by David Rolf 

Photographed by 

Joel Gold 

Lying on leaves neath November's 
sky, 

Our shapely sophomore poses, 

And casts a smile at the camera's 
eye 

As the sultry summer closes. 

But away from the woods-, at 
Stephens College, 

Our beauty turns in a full day. 

Filling her head with all sorts of 
knowledge 

And maintaining a three-five GP A. 

Emerald eyes, golden curls 

And a mind that runs at high 
pitch, 

Combined with a smile of shining 
white pearls ... 

All make our Nancy Rich. 

Shamrock Sweetheart 
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soma decisions 
are ra1ativa1y unimportant. 
Where YOU DUI 
your anuinaarinu talent to work 
is not. 

As you contemplate one of the most important decisions of your life, 
we invite you to consider a career at Pratt & Whitney Aircraft. Here, 

you will find wide-open opportunities for professional growth with a 
company that enjoys an enviable record of stability in the dynamic 

atmosphere of aerospace technology. 

We select our engineers and scientists carefully. Motivate them well. 
Give them the equipment and facilities only a leader can provide. Offer 

them company-paid, graduate-education opportunities. Encourage 
them to push into fields that have not been explored before. Keep them 

reaching for a little bit more responsibility than they can manage. 
Reward them well when they do manage it. 

And your decision is made easier, thanks to the wide range of talents 
required. Your degree can be a B.S., M.S., or Ph.D. in: MECHANICAL 

•AERONAUTICAL• ELECTRICAL• CHEMICAL• CIVIL• MARINE• 
INDUSTRIAL ENGINEERING• PHYSICS• CHEMISTRY• METALLURGY 

• MATERIALS SCIENCE• CERAMICS• MATHEMATICS• STATISTICS 
• COMPUTER SCIENCE • ENGINEERING SCIENCE • ENGINEERING 

MECHANICS. 

Consult your college placement officer-or write Mr. William L. Stoner, 
Engineering Department, Pratt & Whitney Aircraft, East Hartford, 

Connecticut 06108. 

Pratt & Whitney Aircraft 
EASt HARTFORD AND MIDDLETOWN, CONNECTICUT 
WEST PALM BEACH, FLORIDA 

u 
DIVISION OF UNITED AIRCRAFT CORPORATION 

A 
An Equal Opportunity Employer 



Mondays never look 
the same to Bob Byse 
When you're breaking ground on a new idea at Delco, you don't see a lot of your own 
desk. For Bob Byse, design engineering means work with two dozen solid 
professionals . . . people whose specialties ra■ge from microelectronics 
to model making to production. Wherever the project leads, Bob Byse is on his way. 
And every skill is at his disposal. Right through full production. 
And beyond. If there's trouble shooting under dealer warranty three years from now, 
Bob Byse is still the man we'll call for. That's why no two Mondays 
ever look alike to Bob Byse and his colleagues at Delco. 
The question is ... can you say the same? Take a good hard look at how your 
responsibility shapes up, compared with Bob's. In fact, why not discuss it with us. 
By letter or telephone. Collect. Area Code 317 /459-2808. 
Contact: Mr. C. D. Longshore, Supervisor, Salaried Employment, 
Dept. 300, Delco Radio Division of General Motors, Kokomo, Indiana. 

DELCO~ 
RADIO MARK OFEXCEllENCE 

AN EQUAL OPPORTUNITY EMPLOYER 
DIVISION OF GENERAL MOTORS 
KOKOMO, INDIANA 



Missouri Alpha Hosts Tau Beta Pi 

Tau Beta Pi's 63rd national 
Convention was held in Columbia, 
Missouri, October 17-19, 1968. The 
Missouri Alpha (University of Mis
souri, Columbia) collegiate chapter 
was host. Headquarters for the Con
vention was the Downtowner Motor 
Inn in Columbia. Convention ses
sions were held in the Memorial 
Union on the University of Mis
souri campus. 
= The collegiate chapt~rs of Tau 
Beta Pi were represented by dele
gates and alternates from 122 of 
America's leading engineering 
schools. The Convention was also 
attended by the Association's na
tional officers, by alumnus and 
faculty members from a number of 
institutions, and by representatives 
of the Blue Grass, Daytona Beach, 
Great Smokey Mountains, Louis
ville, Miami, Phoenix, Rolla, Hous
ton, and Southern California Alum-

nus Chapters. Tau Beta Pi's be
loved Secretary-Treasurer Emeritus 
R. C. "Red" Matthews, who will be 
90 this December, represented the 
Miami Alumnus Chapter. The 63rd 
Convention was the 55th consecu
tive national meeting attended by 
Mr. Matthews. 

The Convention program con
sisted of four business meetings, an 
awards dinner, the host chapter's 
initiation banquet, and two chap
ter discussion sessions under the di
rection of Dr. James R. Young, 
Chapter Coordinator of Tau Beta 
Pi. 

Plans for the national meeting 
were made under the leadership of 
a Convention committee of mem
bers and advisors of. Missouri Al
pha, headed by arrangements chair
man John A. Criscuolo. They had 
the help of the officers, members, 
and engineering faculty of Missouri 

Alpha and the University of Mis
souri, Columbia. Without the hard 
work and diligent attention to ar
rangements on the part of this com
mittee, the Convention could not 
have been the successful and en
lightening meeting it was. 

Dr. Paul H. Robbins, Director of 
Fellowships for Tau Beta Pi and 
executive director of the National 
Society of Professional Engineers, 
served as chairman of the Conven
tion business meetings. The Con
vention granted new chapters to 
the University of California at Davis, 
the University of Mississippi, the 
University of Puerto Rico, The Uni
versity of Texas at Arlington, and 
The University of Texas at El 
Paso. The local engineering honor 
societies at these institutions had 
submitted petitions for chapters last 
winter, and their new chapters will 
be installed this coming year as the 



Association's 129th, 130th, 131st, 
132nd, and 133rd collegiate groups. 

The Convention voted to hold its 
1971 session in Knoxville, Tennes
see, with the Tennessee Alpha col
legiate chapter (The University of 
Tennessee, Knoxville) as host. The 
1969 meeting will be in Houston, 
Texas, with Texas Gamma (Rice 
University) as the host. The 1970 
national meeting will be in Colum
bus, Ohio, with Ohio Gamma (The 
Ohio State University) to serve as 
the host. 

At the 1968 welcoming dinner on 
the evening of October 17, Dr. 
John W. Schwada, chancellor of 
The University of Missouri, Co
lumbia, Dr. wntiam R. Kimel, dean 
of the-_CP._llege of Engineering, Mrs. 
George _:-w:· Zobrist, chairman of 
the Iaoies' arrangements committee, 
and Mr. Thomas 0. McCarthy, 
pn~sident of Missouri Alpha, ex- . 
tended greetings on behalf of the 
host chapter and institution. Mr. H. 
Roy Chope, President of Tau Beta 
Pi, responded to their gracious wel
comes for the Convention. 

Highlights of the Convention 
were an awards dinner on Friday, 
October 18, and the host chapter's 
initiation and banquet on October 
19. Featured speakers at dinner 
meetings were Dr. William M. 
Jones, prbfessor of English at the 
University of Missouri, Columbia, 
and Mr. William S. Lowe, president 
of A. P. Green Refractories Com
pany, Mexico, Missouri. 

Announcement of the recipients 

of Tau Beta Pi's Outstanding Chap
ter Awards for 1967-68 was made 
at the awards dinner on October 
18. These -awards are given an
nually to ·tlie chapters which best 

exemplify the Association's goals of 
recognizing distinguished scholarship 
and exemplary character and foster
ing a spfrit of libe~al culture in 
engineering colleges. The Outstand
ing Chapter Award went to Tennes
see Alpha (The University of Ten
nessee, Knoxville) . Honorable Men
tions were awarded to Maryland 
Beta (University of Maryland), 
Michigan Gamma (The University 
of Michigan), and Tennessee Beta 
(Vanderbilt University). 

Special awards for exemplary ac
complishment in . particular areas 
of Tau Beta Pi's activities went to 
California Gamma (Stanford Uni
versity), Texas Alpha (The Uni
versity of Texas at Austin), and 
Texas Gamma (Rice University). 
Distinguished A 1 um n u s Service 
Awards were presented by Alumni 
Representative John M. Kane to 
Secretary-Treasurer Emeritus R. C. 
"Red" Matthews and Secretary
Treasurer Robert H. Nagel. 

Valuable features of Tau Beta 
Pi Conventions are smali discussion 
groups at which ideas for the ad
ministration of chapter affairs are 
exchanged by the delegates, most of 
whom are presidents of their col
legiate chapters. The theme of 
this year's discussions was the im
plementation of Tau Beta Pi's ob
jectives, i.e., to mark in a fitting 

Dean Kimel welcomes member schools to the National Tau Beta Pl Convention 
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manner those who have conferred 
honor upon their Alma Mater by 
distinguished scholarship and ex
emplary character as undergraduates 
in engineering, or by their attain
ments as alumni in the field of en
gineering, and to foster a spirit of 
liberal culture in engineering col
leges. 

Tau Beta Pi is the national en
gineering honor society, now hav
ing 133 collegiate chapters, 39 
alumnus chapters, and over 146,000 
initiated members. Students are 
elected to membership by the chap
ters from the top 20 per cent, 
scholastically, of their engineering 
classes ort the basis of character. 
Alumni may be elected on the basis 
of their eminent achievements in 
the engineering profession. 

Founded in 1885 at Lehigh Uni
versity, Bethlehem, Pa., Tau Beta 
Pi honors outstanding engineering 
students and alumni. In addition, it 
seeks to foster a spirit of liberal cul
ture in engineering colleges. 

Membership is limited to men, but 
women may be awarded a special 
badge. To be eligible, engineering 
students must be in the highest one
eighth of the junior class or the high
est one-fifth of the senior class. In 
addition to scholastic superiority, 
they are also judged on the basis of 
character and record of unselfish 
activities. Practicing e n g i n e e r s 
qualify on the basis of their out
standing professional achievements. 

The Missouri Alpha Chapter of 
Tau Beta Pi has initiated 1,601 
members since its founding in 1902. 
It is the tenth oldest chapter in the 
society. 

Missouri Alpha Chapter officers 
for fall 1968 are Thomas 0. Mc
Carthy, president; Denis R. Kert:.1, 
vice president; Bob G. Edgington, 
recording secretary; David G. Fulks, 
corresponding secretary; Lonnie D. 
Antwiler, student treasurer; Ronald 
Moll, cataloger; and Dr. Arthur J. 
Carlson, faculty treasurer. 

Chapter advisors are Dr. Robert 
G. Combs, chairman, and Drs. Car
roll E. Goering, Jay B. McGarraugh, 
and George W. Zobrist. John A. 

(Continued on page 28) 
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Engineering and Science at IBM 

"You're treated 
like a professional 
right from the start~' 

"The attitude here is, if you're good enough to 
be hired, you're good enough to be turned loose 
on a project," says Don Feistamel. 

Dc,n earned a B.S.E.E. in 1965. Today, he's an 
Associate Engineer in systems design and 
evaluation at IBM. 

Most of his work consists of determining 
modifications needed to make complex 
data processing systems fit the special
ized requirements of IBM customers. 

Small teams 

Depending on the size of the project, Don 
works individually or in a small team. He's 
now working with three other engineers on 
part of an air traffic control system that will 
process radar information by computer. 

Says Don: "There are only general guide
lines. The assignment is simply to come up 
with the optimum system." 

This informal working environment is typical 
of engineering and science at IBM 

Don sees a lot of possibilities for the future. 
He says, "My job requires that I keep up 
to date with all the latest IBM equipment 
and systems programs. With that broad 
an outlook, I can move into almost any 
technical area at IBM." 

Check with your placement office 
If you're interested in engineering or science 
at IBM, ask your placement office for more 
information. Or send a letter or resume to 
Mr. Irv Pfeiffer, IBM Corporation, Dept. 
BL2002, 100 South Wacker Drive, 
Chicago, Illinois 60606. 

We'd like to hear from you even if you're 
headed for graduate school or military 
service. 

An Equal Opportunity Employer 
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It is often pleasant and reward
ing to stroll down memory lane, to 
learn feelings and happenings of the 
past and to compare with the 
present and perhaps reminisce. The 
MissQ.Uri Shamrock has had an in
teresting ~and its backlog file 
can provide us with a brief inter
lude of insights to the past. Since 
its beginning as a small 5x7 pamph
let in 1907, it has been a sounding 
board for campus engineering opin
ion and feeling, a yearbook record
ing memories of each year's stus 
dents, and a forum for new tech
nical development and research for 
over 60 years now. Within this time 
the Shamrock has seen two world 
wars, the advent of the airplane 
and automobile, new scientific dis
coveries, new types of engineering, 
such · as nuclear, bio-, agricultural, 

by D. Brent Mendenhall 

and aerospace, come into existence, 
it has seen the Columbia campus 
grow from less than a thousand stu
dents who knew each other by first 
name and went to classes only in the 
small area by the columns to a 
campus containing over 20,000 stu
dents meeting and living over a 
sprawling, expansive area contain
ing innumerable buildings. 

The Shamrock has seen all this 
and more and has grown or changed 
each year to meet the changing 
University. The Shamrock was un
til 1933 published once a year as a 
yearbook for all students in engi
neering. At first, it was just a small 
20 page 5x7 pamphlet, but soon 
grew to an 8½xl 1 booklet con
sisting of around 60 pages. From 
1927 to 1933 the Shamrock was 
printed as a hardbound book much 

A picture history of the Shamrock: its evolution from 1907 lo 1968 

Page 26 

as today's Savitar is. The yearbook 
Shamrocks were quite clever and 
humorous, and give an insight to 
what the engineering department 
of the past was like. At that time, 
the department was small enough 
to feature a picture of everyone in 
engineering, and the students knew 
each other well enough to add by 
everyone's name some distinguish
ing comment or characteristic such 
as "invented a walking tractor that 
won't walk" or "he dropped his 
bottle at the Nebraska game" 
( 1927). Also included in these ear
lier Shamrocks were poetry, stories, 
jokes, drawing depicting campus 
life or various phases of engineering, 
advertisements of businesses of the 
day, a calendar highlighting some 
of the more humorous events of the 
year, and even as early as 1908, 
stories ridiculing the Aggies. All of 
the work of writing all the stories, 
poems, and drawings was done by 
students and provided them with a 
lasting treasure for reliving college 
days. 

However, in 1933, the Shamrock 
was introduced as a monthly mag
azine featuring a format similar to 
today's magazine. Over the years, 
cover styles have changed, columns 
have come and gone, and the tech
nical material in feature articles 
has vastly. changed. However, the 
biggest change in the Shamrock has 
been from a very personal memory 
yearbook to a magazine concerned 
with reporting technical news and 
campus happenings in compara
tively large generalities. This has 
been brought about by the chang
ing face of the University; from 
smallness to largeness and from close 

(Continued on page 28) 
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Good ideas 
get off the groun 
at Boeing-

So do careers. At The Boeing 
Company, you can be a mem
ber of a team that's famous for 
making good ideas fly. 

Such as the Boeing 707. 
America's first jetliner. 

And the 727. the world's 
most widely used commercial 
jet. 

The 737. the world's newest, 
most advanced short-range jet
liner. 

Boeing-Vertol helicopters. in 
use commercially and with the 
U.S. Army, Navy and Marines. 

The National Aeronautics 
and Space Administration's 
Apollo/Saturn V moon rocket 
with its Boeing-built 7.5 
million-pound-thrustfirststage. 

USN's hydrofoil gunboat 
Tucumcari. USAF's Minute
man strategic missile. and 
NASA's Lunar Orbiter recon
naissance spacecraft. All pro
grams which forged significant 
advances in technology. 

Boeing has exciting new 
projects on the way up, too. 

. The 747 superjet, world's 
largest and fastest commercial 
jetliner. scheduled to make its 
first flight by the end of 1968. 

America's supersonic trans
port. now being developed at 
the company's Commercial Air
plane Division. 

Other advanced aircraft, mis
sile and space programs of the 
future are in early development 
and on Boeing drawing boards. 

They can help get your career 
off to a dynamic start in applied 
research. design, test, manu
facturing, service or facilities 
engineering, or computer 
technology. 

If you qualify, Boeing's Gra
duate Study Program will help 
you work toward advanced 
degrees. 
· See your college placement 

officer or write directly to: Mr. 
T. J. Johnston. The Boeing 
Company. P.O. Box 3707. 
Seattle. Washington 98124. 
Boeing is an equal opportunitr 
employer. 

BOEING . 
DIVISIONS : COMMERCIAL AIRPLANE. SPACE. MISSILE & INFORMATION SYSTEMS. VERTOL AND WICHITA. ALSO. BOEING SCIENTIFIC RESEARCH LABORATORIES. 



BACKLOG 
(Continued from page 26) 

relationships to impersonality. The 
old days of the campus and the 
Shamrock are gone forever, but the 
memories of them can be pleasant 
and humorous. 

25 Years Ago 
November 1943. It is in the heart 

of wartime. The nation is in an all
out swing to· defeat Germany and 

Japan, and the effects of the war 
have carried over into the Sham
rock. The cover of the magazine is 
a drab brown with a small picture 
in the right-hand corner of two 
student engince;ts- with slide rules 
on the belts of their military uni
forms running heat tests in the 
M. E. lab. Most of the feature 
articles and columns had some ref
erence to the war and nearly all of 
the advertisements told how their 
companies were helping the war 
effort. 

Feature articles in this issue were 
varied, but still the War crept into 
each. One article entitled "Vacuum 
Tube Materials" explained the 
principles of a vacuum tube, gave 
a detailed drawing of one, told 
about the material and procedures 
used in its.smanufacture and empha
sized the importance of the vacuum 
tube's place in effective wartime 
communications. Other articles in 
this issue were an article on wooden 
propeller manufacture and o n e 
explaining the purposes, aims, cur
riculum, and uses of Agricultural 
Engineering, then a relatively new 
field. Also a column included called 
"Changing Scenes," telling about 
campus engineering happenings, 
talked about well-known former 
students in the service and about 
nightly trips by students to the 
Shack. 

W Years Ago 
Novemper 1!H·8. The tone of this 

particular issue of this Shamrock 
was one of campus happening. The 
editorial at the beginning of this 
issue comments about the shortness 
of the Christmas vacation, the cut
ting of classes before vacation to go 
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home, and complains about burden. 
of having negative . hours. One of 
the feature articles, ':.'.Obituary · of 
'Belching Bertha' " · tells about the 
dismantling of a 38 year old ( at 
that time) Meriam Gas Engine 
used in the M. E. lab. Finally, in a · 
campus happenings column "Around 
the Columns" a remark is made 
about the slow progression of the 
construction of the north wing of 
the Student Union. 

15 Years Ago 
November 1953. This issue of .the 

Shamrock covered many varied sub
jects and fields. The editorial of 
this issue was entitled "Seminar;" 
and vigorously advocated a senior 
seminar. The editor believed that 
the seminar would give students a 
chance to learn about particular, 
specialized fields in which they were 
interested and a chance to "tap the 
vast reserve of knowledge of the 
faculty" that had not previously 
been utilized. Feature articles in 
this issue were "The Turbojet" 
which explained t h e principles, 
manufacture, and the uses of the 
turbojet in aircraft and an article 
entitled "Meter, Kilogram, Sec
ond" explaining the applications of 
this system to Electrical Engineer

ing measurements. "" 

NUCLEAR REACTOR 
(Continued from page 12) 

lum. There is only speculation that 
we may see it in the near future. 
The M.S. program takes thirty 
hours above the undergraduate de
gree. It can be finished in one year,. 
but one and a haH to two years 
would be a better estimate. The 
Ph.D. program requires ninety hours 
over the undergraduate degree. 

The University of Missouri al
lows students to enter nuclear engi
neering from a vat"iety of under
graduate studies. They are as fol
lows: physics, chemistry, mathe
matics, and chemical, civil, electric
al, mechanical, and nuclear engi
neering. Opinions drffer as to which 
would benefit a prospective nuclear 
engineering student most, but all 
agree that it depends on what the 

students has in mind as his final 
goal. . For instanc~, a student in
terested in power reactors would 
benefit from electrical engineering, 
one interested in reactor science 
would be likely to desire a physics 
background. 

An undergraduate who is making 
plans to enter nuclear engineering 
or considering the field might ask if 
any course changes would better 
prepare him for nuclear engineer
ing. The answer is yes, but these 
changes are not so clearly defined. 
After talking with many instructors,. 
graduate students, and professional 
men in nuclear engineering, several 
generalizations could be made. All 
emphasized the importance of math 
as a recommendation of two se
mesters of applied math beyond dif
ferential equations was made. On 
our campus, the math courses indi
cated were Math 302, and 307. 
Atomic Physics or Physics 380 and 
381 were advised, and enough com
puter programming to give the stu
dent capabilities of using the com
puter for his work. One semester of 
thermodynamics is desired such as 
Physics 312, and a senior level stu
dent could consider the introductive 
nuclear engineering courses, N.E. 
346, offered only the fall semester, 
and N.E. 347, offered only the 
winter semester. 

If an undergraduate student is 
truly interested in continuing his 
education with graduate study in 
nuclear engineering all he needs to 
do is talk to almost any of the in
structors in nuclear engineering. He 
would find them very helpful · in 
their efforts to steer him in a di
rection most beneficial to the stu
dent. Their sincerity quickly over
comes the barrier between strangers, 
and he would find his time well 
spent. ... 

TAU BETA Pl 
(Continued from page 24) 

Criscuolo is convention arrange
ments chairman; Dr. James E. 
Rathke, convention treasurer; and 
Miss Susan B. Hogan, ladies' pro
gram chairman. 
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"I don't want to 
wait for someone 
to die or retire 
• moii rto 
get promoted!' 
We're with you. 

Because at IH we believe a promotion is 
something you earn. Not some kind of hand-me-down 
just to fill an empty slot. 

That's why you'H have to be a thinker. A doer. 
An innovator. The kind of guy who prefers to be promoted 
on his merits alone. 

You'll need talent. Lots of imagination. 
And plenty of guts. The guts to make decisions 
and fight for your ideas. 

We, in tum, will give you plenty of freedom 
-and excitement, too. 

So you'll learn a lot. (Maybe even teach us a thing or two.) 

What's more, if you join us, 
you'll be part of a diversified company. One where 
there's plenty of action in farm equipment, 
motor trucks, construction and steelmaking. 

And you'll also find we're banking heavily on research. 
(We've got some pretty far-out ideas on computers in trucks, 
laser beam construction equipment, 
applications of solar energy and nuclear power.) 

As a result, we're looking for test, design, manufacturing 
and research engineers. We need accountants and 
production management people. And we need sales people 
for our wholesale and retail operations. 

So talk to your campus placement officer about us. 
He'll fill you in on the jobs we want to fill. ■ 
With minds, not bodies. IN. 

INTERNATIONAL HARVESTER 
An equal opportunity employer M/F 
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IH Cub Cadet• sits in bucket of Hough PA Y•Ioader with a lift 
capacity of 90,000 pounds. 
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The College of Engineering, Uni
versity of Missouri-Columbia, has 
been awarded $9,456.00 by the 
American Iron and Steel Institute, 
New York, N.Y., in support of re
sea.rch entitled, "Study of Com
posite Beams With Lightweight 
Concrete Slabs." 

The reseim:h project will be di
rected by Dr. James W. Baldwin, 
professor and chairman of the De
partment of Civil Engineering. Its 
objective is to develop design cri
teria for composite beams with 
lightweight concrete slabs. 

A computer analysis for predict
ing the behavior of these beams 
under load, previously developed at 
the Columbia campus, will help in
vestigators study the effects of slab 
thickness, elastic modulus of the 
concrete, and shear connector spac
ing. The investigators will use stand
ard compression and tension tests 
to determine the m~chanical prop
erties of the ,, concrete and steel. 

In earlier tests of ten composite 
beams, this University of Missouri
Columbia computer analysis pre
dicted not only ultimate strength 
but the entire load deflection of each 
beam within 10 per cent. 
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West of 

The Columns 
by Larry R. Christenson 

A break in tmtlon costs of $500 
a year is offered by the University 
of Missouri to the husband, wife, 
or minor child of an officer or en
listed man or woman in any of the 
regular armed services stationed 
either in Missouri or outside the 
United States. 

This is a reduction of almost 36 
per cent a year in total living costs 
-including room, board, fees, 
books, supplies, athletic tickets, etc. 
-for an unmarried student on the 
20,000-student campus at Columbia, 
Mo. 

The University of Missouri, un
like many colleges and universities, 
is also presently waiving its $500 
tuition fee for active duty and re
tired members of the Armed Forces 
who are accepted for graduate 
study. 

Address queries to the Admissions 
Office, 130 Jesse Hall, Columbia, 
Mo. 65201. For information on any 
specific engineering c u r r i c u l um, 
write directly to the Office of the 
Dean, College of Engineering, Uni
versity of Missouri, Columbia, Mo. 
65201. 

• Prof. Adrian Pauw of the Col-
lege of Engineering, University of 

Missouri-Columbia, will chair "Ses
sion A, Creep and Shrinkage in Re
inforced Concrete" at the Amer
ican Society of Civil Engineers' 
meeting in Louisville, Ky., April 14'-
18, 1969. 

• 
Robert M. Eastman, professor of 

industrial engineering, discussed a 
paper presented by Floyd K. Harm
ston, professor of economics, titled 
"An Interindustry Model of Mis
souri Economy," at the 1968 An
nual Meeting of the Missouri Eco
nomics Assn., held on the UMC 
campus, October 26. 

Dr. George W. Preckshot, pro
fessor and chairman of the Depart
ment of Chemical Engineering, Col
lege of Engineering, University of 
Missouri-Columbia, attended a Na
tional Science Foundation meeting 
at the Conrad Hilton Hotel, Chica
go, Ill., October 14-15. 

He served on a panel to review 
proposals for undergraduate re
search participation. 

Dr. Cyrus 0. Harbourt, professor 
and chairman of electrical engineer
ing, attended the U. S. Air Force's 

(Continued on page 32) 
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--{ FAILURE J-

You'll never get anywhere without it. 
Nothing helps a young engineer's 

career like being given a challenge. 
Which is another way of saying a chance 
to fail now and then. To make his own 
mistakes. 

At Western Electric we give our newly 
recruited engineers responsibility almost 
immediately. They make their own de
cisions. Learn from their own errors. 

Don't get us wrong. We keep our 

NOVEMBER, 1968 

demands reasonable enough so that our 
recruits can make their decisions at their 
own pace. But our thinking is, a man 
feels awfully good about even a small 
decision when it's his. 

If you're the type who'd like the chance 
to make your own moves, see our recruiter: 
or write College Relations, 222 Broad
way, New York, N. Y. 10038. 

A lot of hard work never hurt anyone. 

@ Western Electric 
MANUFACTURING & SUPPLY UNIT OF THE BELL SYSTEM 
AN EQUAL OPPORTUNITY EMPLOYER 
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(Continued from page 30) 

annual conference of college repre
sentatives at the Wright-Patterson 
Air Force Base, Ohio, October 21-
23. 

Dr. Allen T. Hjelmelt, Jr., as
sociate professor of civil engineer
ing, attended an October 27-30 
conference, "The Effects of Water
shed Changes on Streamflow," at 
Austin, Tex. 

Dr. Rex A. Waid, assistant pro
fessor of ~l~ctrical engineering, at
tended· the October 23-25 meeting 
in San Francisco, Calif., of the 
COSINE (Computer Science m 
Electrical Engineering) committee 
of the commission on engineering 
education. 

He represented Dr. Cyrus 0. 
Harbourt, professor and chairman 
of electrical engineering, at a na
tional meeting of EE chairmen. 

Profs. Roger Duffield and Terry 
Ishihara, of the College of Engi
neering, University of Missouri-Co
lumbia, are co-authors of two 
articles, "Acceleration M e a s u re
men t" and "Accelerometer," that 
will appear in a major revision of 
the McGraw-Hill Encyclopedia of 
Science and Technology. Publica
tion date is 1971. 

Both men are faculty members of 
the Department of Mechanical and 
Aerospace Engineering. 

Dr. James R. Tudor, professor of 
electrical engineering, presented a 
paper, "Power System Fault De
tection Classification," at the Fron
tier of Power Technology Con
ference held October 27-29 at Still
water, Okla. 

Harry J. Rand, an electrical 
engineering graduate student from 
Versailles, Mo., traveled with Dr. 
Tudor. Rand presented a paper en
titled, "Analysis of Fault Current 
Wave Forms." 
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A college-industry conference on 
technological innovation was held 
Thursday, November 7, at the 
Engineer's Club of St. Louis. Spon
sors were the College of Engineer
ing and the University Extension 
Division, University of Missouri
Columbia. 

Conference guest speakers and 
panel discussions focused on sources 
and methods of obtaining tech
nological information for the solu
tion of industrial problems. 

William D. Rhodes, Jr., an elec
trical engineering senior in the Col
lege of Engineering, University of 
Missouri - Columbia, has b e e n 
awarded a 1968 Detroit Edison 
Company Power Scholarship. It will 
cover the cost of his tuition for one 
school year. 

His written report, "In-Service 
Quality Testing of Current Trans
formers," was a major factor in 
winning the Detroit Edison scholar
ship. 

Rhodes is a 1966 graduate of 
Hayti High School, Hayti, Mo. His 
father, W. D. Rhodes, lives at 309 
Meadow Lane, Hayti. 

YOU DIG? And cut and pound? 
Then here's an outdoor tool that not 
only does all three, but is helping 
put its inventor and manufacturer 
through college. Ernie Wilcox, a full-

time student in the College of Engi
neering, University of Missouri
Columbia, has made and sold several 
hundred steel trowels like the one 
he's holding. Featuring a 5½-inch 
cutting edge, this rugged camp and 
garden tool has been granted a U.S. 
patent. 

Ernie turns out his tools back 
home on the family farm in Monte
zuma, Iowa, during summer and 
semester breaks. His mail order busi
ness is now so good that Ernie can't 
keep up with orders. He's consider
ing licensing several companies who 
are interested in taking over the 
tool's manufacture and distribution. 

A sophomore in mechanical engi
neering, Ernie is also interested in 
business and finance. 

COLUMBIA, Mo.-The College 
of Engineering, University of Mis
souri, Columbia, has been awarded 
an $85,000 contract by the Highway 
Research Board, Washington, D. C. 
It will support a two-year study 
aimed at developing methods for 
predicting the permanent camber of 
rolled beams on bridges. 

Bridge beams are cambered-that 
is, given a slightly convex surface
to allow for normal settling caused 
by the weight of the bridge itself. 
However, an uneven loss of camber 
in these beams can cause structural 
damage. 

As they sag, support for the bridge 

(Continued on page 34) 
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Because we've tripled our sales in a short decade, 
we have substantial ground-floor opportunities 
to offer you. Right now. And we need you on the 
job. Not in school. So we won't waste your first 
six months in time-consuming, formal training 
programs. Afl During your first year with us, you'll gain el' ~our at least six months more get-ahe.ad experi

ence than you probably would .elsewhere. ti I a career. Which can mean a lot when you're starting 

Sound good? It is. But there's a catch. We expect a :rs vear lot from you. But we offer even more. Like encourage-

WI.th Jc ~elanment teo explosre a vaeriety ofe:::~e;~~~;!/~,~~::~i 
viewpomt. A chance to 
move ahead as fast you m h can. And rewards based on perform-Ou ~, ~e ance. No~ on how o_ld you ·a_re or how .... T ~ long you ve been with us. 

So, if you think of yourself as com-ls months 
petent, im~ginativ. ~• flexible, a~d have 
a degree m chemistry, chemical or 
mechanical engineering, industrial 

Of expen·enoe ~::i:erer!~!·o::;tue;~ 
· • come help us both 

grow. 
We're already pretty big. But not yet stuffy. Dur
ing the past ten years, our sales have zoomed 
from $318 million to over $1.1 billion. And that's 
just the beginning. 

NOVEMBER, 1968 

Talk us over with your faculty and placement 
officer. See our representative when he's on your 
campus. Or write now to: John B. Kuhn, Man
ager of University Recruitment, Celanese Cor
poration, 522 Fifth Avenue, N.Y., N.Y. 10036. 
an equal opportunity employer 

-CElANESE 
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pavement is reduced. This roadway 
surface may then fail under normal 

traffic loads. In addition, low spots 

in the settling pavement encourage 

the accumulation of water pockets. 

Besides the obvious danger to mo
torists posed by icy bridge surfaces, 
driving over these low areas filled 
with water can be just as hazardous. 
At speeds above 60 mph, a 4,000-
pound automobile can be lifted clear 

of the pavement and completely sup
ported by cushions of water that 

form beneath its tires. 
This driving phenomenon is called 

hydroplaning . . . and it is accom
panied by complete loss of vehicle 
steering and braking control. 

Principal investigators under this 
Highway Research Board contract 

are Dr. Adrian Pauw, acting dean of 
the College of Engineering, and Dr. 

James W. Baldwin Jr., professor and 
chairman of civil engineering on the 
Columbia campus. 

Their primary research objective 
is to develop a mathematical model 

that will enable civil engineers to 
predict the permanent camber of 
rolled bridge beams fabricated by 
different methods. They also expect 
to come up with recommended fab
rication practices to reduce camber 
loss in bridges. 

"" 
RUSSIANS CLAIM DYNAMITE 
DISCOVERY SAY "NYET" 
TO NOBEL 

It was Vasilii Foniich Petrushev
skii, and not Alfred Nobel, who in
vented solid explosives based on ni

troglycerine, according to a report 
in The Journal of Applied Chemis
try, USSR. It gives this historical 
account of the development of dyna
mite: The Italian Sobrero, discov
ered nitroglycerine in 1847. The 

Russian N. N. Zinin studied it, con
ceived the idea of using nitrate esters 

as explosi\le,• and proposed their use 
in the 1853 war with Turkey. Petru
shevskii directed firing range tests in 
1854, during which he learned that 

nitroglycerine is too sensitive to be 
used alone in artillery shells and 
conceived the idea of using the ex-
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plosive both under water_ and under 
ground. Petrushevskii continued his 
experimentations and made compar
ative tests between ·charges composed 

of black powder, nitrocellulose, black 

powder impregnated with nitrogly
cerine, and various other mixtures. 

"" 
MAKING PHONES THAT SEE 

After making more than 1 70 
million telephones that talk, West

ern Electric now is working on sev
eral dozen that can see. Known as 

Model II Picturephone® sets, they 
are helping to bring closer the day 

when picturephone® service will be 

available throughout the nation. 

Manufacturing phones that see is 
not simply a matter of hooking up 

a telephone, a portable TV set and 
a small but ordinary TV camera. 
Bell Telephone Laboratories, for 
instance, has replaced the conven
tional camera tube with its own de

velopment, a silicon target tube. The 
image pickup surface of this tube is 

only a half-inch square, yet con
tains 800,000 separate diodes. It is 

so sensitive it can transmit a pic

ture from an almost completely 
darkened room. At the same time, 

very bright light in one part of a 
room will not "burn in" one part 
of the tube and shorten its life. Both 
these features are necessary be

cause Picturephone® sets are not 
designed for use by television engi
neers in professionally lighted stu

dios, but by anyone in home or of

fice . 

SEE 

HERMAN'S BERRY 
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SHAMROCK INTERVIEW 
(Continued from page 15) 

There is something uniquely ex
citing about the bioengineering 

program because it deals with peo
ple. Those of us who have worked 
in the aerospace industry know that 

the result of our work is hardware. 
Here the end result is people. This 

is a new and enriching experience 
for engineers. 

I think that engineers and med

ical people have a common outlook 

in that we are both trying to do the 

best we can with today's tools 
rather than waiting around for an 

answer 20 years from now. The 
problems have to be solved now, if 
possible. 

SHAMROCK: Does this mean that 
you think engineering will become 

more humanistic-more people- or

iented-in its approach? 
I hope the philosophy of engi

neering changes. Engineers should 

get out of their offices. We are 

problem solvers, not pure scientists. 
World War II and Sputnik placed 

the emphasis on pure science, and 
this is not our function. Now I think 
we are getting back on the right 

track. We are solving real problems 
again. 

SHAMROCK: Dean Kimel remarked 

in last month's interview that en

gineering problem-solving could be 

applied to social and political prob

lems. Do you agree? 

Yes. We can't lose our technical 
orientation, but engineers should 

and can welcome all advances and 
new applications. Our problem-solv
ing methods can be applied to ur
ban problems as well as medical 

problems or maybe even social 

problems. 

Also, engineering is related direct

ly to political history. It has an in

fluence on our lives many people 
don't realize. We need-and this 
would be a good project in itself

a good history of technology cor
relating it to the rest of history. 

Let us say here too that bioengi
neering and engineering in general 

is good for many different types of 
people. You are evaluated on tangi
ble results. You are judged on abil

ity to produce workable methods 
or hardware. This is gratifying and 

especially pleasing when you are 
helping people with medical prob
lems as the bioengineering project 

does. 

"" 
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How to keep 
a cow's mind on milk. 

Instead of flies. 
An informal report on a few current projects at Shell. Some of them might seem like offbeat 
work for an oil company. But this is a company that contributes broadly and significantly to society. 
A company of experts that brings out the best in its engineering, scientific and business people. 

~ 
Shell scientists 
have come upwith 
a vast improve
ment over even 

- - -·- the most talented 
cow tail. It's called VAPONA® in
_sect icide. A plastic strip impreg
na;ed with it will kill flies in a cow 
stall for up to three months. And 
VAPONA® insecticide combined 
with CIODRIN® insecticide keeps 
cows fly-free 24 hours a day
even out in pasture. Give you 
ideas for further applications? 

Energy from under the sea 
Shell is heading 
into ever-deeper 
water in the search 
for oil and natural 
gas. Recently we 
designed and installed permanent 
drilling/production platforms as 
tall as a 34-story building, with 

still bigger structures in the works. 
And we are operating in con
siderably deeper water from float
ing platforms. We are also search
ing on land in 16 states to help 
meet burgeoning energy needs. 

Digestible detergents 

• 

The main trouble 
with detergents 
is they don't go 

_ _ away. They pol-
- - lutestreams,make 

fresh water foamy. The solution: 
detergent compounds that orga
nisms can consume. These "bio
degradables" clean clothes just 
as effectively, but keep streams 
free of detergent foam. Elsewhere 
in the chemical part of our busi
ness, Shell research has resulted 
in a wealth of plastics for home 
and industry, and fertilizers to 
alleviate food shortages. 

The name of the game 

More gasoline per ~ 
b a r re I of c r u d e t<t'' 

oil delights engi-
neers , scientists 
and conservation- ' 6 

ists alike. Our new hydrocrackers 
actually produce more than a gal-

Ion of refined product from a gal
lon of feed stock.And we are using 
sophisticated techniques to tailor
make products by reassembling 
hydrocarbon molecules. 

The pursuit of excellence leads 
Shell into a variety of fields, both 
on and off the beaten track for an 
oil company. If you have a more
than-one-track mind, a desire to 
explore, to pit your skills against 
many kinds of problems, there 
could be a place for you in Shell. 

Perhaps your training in engi
neering, science or business can 
contribute to tomorrow's new 
developments. For information 
about openings throughout Shell 
sign up at the placement office 
for an interview with our represent
ative. Or write to Q; C. Stanberry, 
Recruitment Representative, 
Dept. E, The Shell Companies, 
Box 2099, Houston, Texas 77001. 

A company of experts 
Shell Oil Company• Shell Chemical Company• Shell 
Development Company • Shell Pipe Line Corporation 

An Equal Opportunity Employer 



Short Spots of Engineering Interest 

Ever get annoyed when your car 
radio goes dead when you're driv
ing through a tunnel? Does it have 
to happen? 

While scientists at Bell Telephone 
Laboratories haven't found a way 
to keep motorists tuned to their 
fav6tite disc. ~ j<Yckeys, they have 
come up with a simple, reliable 
means of communicating in tun
nels, subways, and other enclosed 
places now plagued with mobile 
communications difficulties. 

Working with the Port of New 
York Authority, they used the mile 
and a half long Lincoln Tunnel 
connecting New Jersey with New 
York City, for an experiment. The 
Bell Labs scientists showed that 
such tunnels could be used as gi
gantic pipes, in which high-fre
quency microwave radio waves flow 
like waves of water from one end 
to the other. Microwave radio uses 
frequencies .,;much higher than or
dinary radio , frequencies. Micro
waves have been used for many 
years in . long distance telephone 
communications. 

The Lincoln Tunnel experiment 
was successful despite curves of 90 
and 20 degrees over its extension 
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In this artist's rendering, microwave signals are sent by a high-frequency 
radio transmitter in the stationary van and then picked up by the moving ve
hicle. The microwaves are not absorbed by the tunnel walls as are conventional 
radio signals; instead, the walls act as excellent reflectors for guiding the signals 
along the length of the tunnel. 

and a dip of 100 feet in the middle. 
While ordinary car radio reception 
vanishes almost immediately upon 
entering a tunnel, microwave re
ception did not begin to fade until 
the receiver was 2000 feet into the 
tunnel, and then the drop was only 
3.3 percent. 

At the highest microwave fre
quency used, reception faded only 
25 percent over the entire length of 
the tunnel. It was almost as good 
at lower microwave frequencies. 
For most of the tunnel's length, re
ception was higher than if the trans
mitter and receiver were the same 
distance apart in open air. 

The experiment confirmed that 
microwaves are actttally guided up 
and down tunnel-like· structures, 
with the walls of the tunnel act
ing as excellent wave reflectors. 

Only at the open ends do micro
wave signals drop off as the waves 
spread into space. 

In contrast, lower frequencies are 
absorbed by the tunnel walls or pass 
through them. Conventional broad
cast frequencies find the tunnel 
opening too small to allow them to 
enter, as in the case of the car 
radio. 

"Fast Fix" cement, which hardens 
in 30 minutes or less is being used in 
Southeast Asia to fill mortar and 
rocket damaged runways. 

Developed for Air Force Systems 
Command's Aero Propulsion Labor
atory, Wright-Patterson AFB, Ohio, 
by the Western Company of Rich
ardson, Tex., the _ cement is being 
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tested at Air Force bases under 
operational conditions. The U.S. 
Navy has a similar program to use 
"Fast Fix" repair techniques and 
equipment at their facilities. 

The cement sets quickly and pro
vides a strength equivalent to con
crete that has dried for 28 days. A 
simulated fighter aircraft with a load 
of approximately 58,000 pounds was 
successfully supported 30 minutes 
after the cement hardened. 

A "Fast Fix" concrete was de
veloped with the water content ap
proximately 35 percent of the weight 
of the mixture. Rather slushy, the 
mixture was excellent for repair of 
mortar and rocket crater damage, as 
it is easy to handle, flows into ir
regularities of a broken runway 
pavement, and can be contoured to 
the shape of the runway. In these 
tests the craters were filled to within 
eight inches of the top with an ag
gregate which was covered by the 
cement. 

The "Fast Fix" cement and con
crete also has many commercial 
uses. At present, the concrete is be
ing tested at four different areas on 
streets near Dallas, Tex. Three 
patches have been put down on 
blacktop roads and one on a con
crete bridge. Periodic checks are be
ing made to determine its capability 
to withstand the traffic loads. 

WHOLE NEWSPAPER PAGE 
FACSIMILE SENT VIA 
TELEPHONE DATA LINK 

Newspaper pages have been con
verted into streams of electrical 
pulses and transmitted over tele
phone lines. 

Using the pulse technique, along 
with a new data conversion termi
nal designed by Bell Telephone Lab
oratories, engineers have experi
mentally transmitted full newspa1 
per pages in pulse form, at the rate 
of six minutes per page .. A rate of 
th~ee minutes per page will be pos
sible in the near future. After trans
mission, the pulses are decoded to 
produce high quality f;i(:sirriiles of 
the original '.pages. · 
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ALMOST A MILLION .. . 

On silicon wafers the size of post
age stamps-and not much thicker
almost a million electrical compon
ents can be made. They were fabri
cated using new techniques for in
tegrated electronics developed at 
Bell Laboratories, the research and 
development unit of the Bell Tele
phone System. Each little square, 
small enough to be visible through 
a stamp perforation hole, contains 
672 transistors and resistors. Also, 
methods are being tested for con
necting these tiny components into 
arrays of electrical circuits. Inte
grated circuits and arrays promise 
new and better . services for switch
ing systems and other telephone 
equipment. 

Two new concepts in electronic 
control of automobiles soon to be 
tried by Ford Motor Company re
search engineers are illustrated here. 

Above is Automatic Headway 
Control. The trailing car is equipped 
with a transmitter (at left) which 
projects an invisible beam at the car 
ahead. Taillights of the car in front, 
which does not have to be specially 
equipped, reflect the beam back to 
a receiver (right). A computer 
'.'reads" the signal and adjusts brakes 
and accelerator automatically so that 
a preaset safe following distance will 
be maintained. 

Above is Minigap, in which cars 

•. 

are linked together by invisible elec-
tronic beams into highway caravans 
that follow specially built leader 
vehicles. Computers inside .. the cars 
would take over control of brakes, 
accelerator . and steering f r o m 
motorists, who would thus be freed 
from the driving task as Jong as they 
were "hooked up." _ The.fast~moving 
caravans could mix in the traffic . . 

flow with other vehicles. 

Largest steel hyperbolic para
boloid, currently under construction 
at Wold-Chamberlain Field, Minnea
polis, will provide "minimum en
velope" for overnight maintenance 
of United Air Lines Boeing 727 and 
DC-8 jet aircraft. Structure designed 
by architects Miller-Dunwiddie, Inc., 
Minneapolis, encloses only one-third 
the space of a conventional one
plane hangar, cutting construction 
and maintenance costs. Design con
cept was developed by Charles R. 
Hutton, Professor· of Construction 
Techno)()gy at th~ Calumet Campus 
of Purdue Univf':rsity, Hammond. 
Indiana. 
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BULLARNEY 
Once upon a time there was a 

Roman named Herm~n, who had a 
hobby of collecting berries. Herman 
liked to pick them, eat them, just 
everything ,il)Qut berries. One day 

-while Herman was out picking 
berries he stumbled onto this bush 
that had the neatest berry he had 
ever seen. It was just great; it had 
the finest texture and the best 
shape of any berry he had ever 
seen. Herman picked it and waited 

· for nightfall to come so he could 
sneak it home, lest someone should 
mug him for his berry. Well, Her
man got the berry home, but some
how the word of Herman's berry 
had sneaked out. Everyone was say
ing, "Say, have you seen Herman's 
berry t' And everyone from miles 
around came to praise Herman's 
berry: '-Caesar wa5 getting jealous 
of the fact that Herman's berry was 
getting more attention than him. 

One night while Herman and his 
wife were watching TV they heard 
a loud knock at the door. Herman 
answered the door and was con
fronted with two armed guards. 
Herman said, "Oh, have you come 
to praise my berry?" . 

"No, Herman, we have come to 
seize your berry not to praise it." 

• 
Q: Who put the last 15 bullets in 

Mussolini's head? 
A. 273 Italian sharpshooters. 

"Hi, Charlie. How is your wife?" 
"Compared to what?" 

Sign in front of a crematorium: 
We're hot for your body. 
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Chem E.: "Aren't you afraid of 
the big bad wolf?" 

Female: "No, Why?" 
Chem. E.: "That's funny, the 

other two pigs were." 

Heard. about the new deodorant 
called Vanish? It ma1ces you dis
appear a n d everybody wonders 
where the odor is ,coming from. 

"Halt! Who goes there?'' 
"American" 

"Advance and recite the 'Star 
Spangled Banner.'" 

"Er . . . Ugh . . . Let's see 
now .. . " 

"Proceed." 

Q: What was the cause of the 
Industrial Revolution? 

A. : It happened when people 
stopped reproducing by hand and 
started using machines. 

Cop ( to man just struck by a hit
and-run driver) : I)id you get his 
number? 

Pedestrian: No, but I'd recognize 
his laugh any place. 

She: Have you heard the horrid 
things they have been saying about 
me? 

Engineer: Why do you think I 
came over? 

Then there was the engineer 
who made his own drink at a party. 
It's called a Gin Daddy. It was 
made with equal parts of gin, milk, 
and sugar. It seemed that th~ 
sugar gave him energy, the milk gave 
him pep, and the gin gave him 
ideas of what to do with all his 
pep and energy. 

Two engineers were sitting in the 
library when a young coed walked 
by. 

"Her neck's dirty," said one. 
"Her do?" 

A young husband received . a tele
gram stating that his mother-in
law's body had been found floating 
at the seashore, a lobster attacp.ed 
to each toe. He was asked to tele
graph instructions for disposition of 
the body. 

He wired back : "Sell lobster.s 
and reset bait." 

• 
He who only drinks to calm himself, 
His steadiness to improve. 
Last night he got so steady, 
He couldn't even move. 

• 
M. E.: My brother is working 

with 5,000 men under him." 
Chem E. "Where?" 
M. E.: "Mowing lawns in a cem

etery.'' 

• 
C. E. "Who's that?" 
E. E. "Oh, A girl I used to sleep 

with." 
C. E. "No kidding, where?,. 
E. E. "M.E. 1 lectures.'' 
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John C. Heiman, 
a typical Kodak ► 

industrial engineer 

Elwood R. Noxon, 
◄ a typical Kodak 

industrial engineer 

What was crucial six months ago? 

Hard to remember. 
Six months is a long time to a Kodak industrial engineer. Much happens. Men like 
these carry on as if the whole company-top to bottom and stem to stem, cameras 
to industrial adhesives, food emulsifiers to check microfilmers-were a big laboratory 
for the practice of industrial engineering under the best of conditions. Management 
finds it pays to let them think so. Happy, they make their advance as strictly pro
fessional industrial engineers or hide their industrial engineer's insignia and use their 
skills to take over other functions in the organization. 

Apart from the common denominator of an employer that appreciates industrial 
engineers and can always use more of them than we get, Heiman and Noxon lead 
very different working lives. Without assuring these gentlemen against the possibility 
that six months hence they will have traded specialties, here's the contrast: 

Heiman is an accomplished simulation man, a thinker in Fortran, 
a builder of models for the big computer to manipulate. 

He made a good score lately when given six weeks to overhaul 
the reasoning behind the design of a chemical manufacturing 
system that had evolved over the last five years as a multi-channel 
processing plant with problems in line interference and flexibility. 
He and a colleague, checking each other, spent three weeks 
writing a program that covered building size, reactor size, product 
flow, and auxiliary equipment. Debugging took another three 
weeks. All the while a third man was coUecting experience data 
from , the old production area. 

The experience data were converted into Monte Carlo input 
distributions. Various configurations of the proposed production 
equipment were studied in thirty computer experiments, each 
simulating twelve weeks of operation. 

Result: a system costing 3% more than the original but with 
25% more capacity, plus proof that certain manifold connections 
between reactors wouldn't work. 

Noxon works on mechanical goods. He pities industrial engineers 
who don't get to collaborate with their mechanical engineer 
partners right from when a project still consists of only rough 
sketches. He does get called into his projects that early. 

His place is in the middle. At his extreme left is the design 
engineer who created the product idea. Next sits the manufac
turing engineer, devising ways for the production boss to trans
form the idea into reality at the required volume. To the quality
control engineer at the other end of the table is entrusted the 
whole reputation of the company as it rides on the proposed new 
product. Between him and Noxon, the production boss awaits 
instructions. Noxon's job is to sell cost awareness right and left. 
Unless each of the five gets in his licks, there will be trouble. 

Noxon can't stay in the conference room all day. The action 
is on the factory floor. In putting together job designs, learning 
curves, and space requirements for the 1970 line, he cannot 
ignore the ongoing commitment to 1969 product and the lively 
remnant of '68 production. And cost reductions had better con
tinue when Noxon and his teammates study the "audit assembly" 
movies from initial production. 

Industrial, chemical, mechanical, and electrical engineers who find their profession interesting 
and would like to practice it in a way that best suits their individual makeup should talk to 

EASTMAN KODAK COMPANY, Business and Technical Personnel Department 
Rochester, N.Y. 14650 · 

In Rochester, N.Y. we make photographic and non-photographic products. In Kingsport, Tenn. our Tennessee 
Eastman Company makes fibers, plastics, and industrial chemicals. In Longview, Tex. our Texas Eastman 
Company does petrochemistry. Everywhere an equal-opportunity employer offering a broad choice of 
professional work and local conditions, with geographical mobility only for those who want it. 



Pete Drobach has a knack 
for getting to the root of a problem. 

High school students John Magish and John Ripley 
would be the first to agree. 

They're both student members of a "big brother" 
program that Pete sponsors. Each week, they spend 
several hours of their own time helping less advanced 
classmates with their studies. 

Pete is more than a sponsor. He's also a consultant
particularly when they're stumped by the logic of a 
tough "new math" problem. 

But when Pete graduated from Rutgers in 1964, it 
wasn't these youngsters with their homework problems 
that brought him to General Electric. It was the chance 
to help people in industry solve tough technical prob
lems. A career in technical marketing at General Elec
tric gave him the opportunity. 

Today, Pete's an application engineer in steel mill 

drives and automation systems. His ideas on how to 
apply products from many of GE's 160 separate busi
nesses enable his customtus to improve the efficiency 
and productivity of their plants. 

Like Pete Drobach, you'll find opportunities at Gen
eral Electric in R&D, design, production or marketing 
that match your qualifications and interests. Talk to 
our man when he visits your campus. Or write for 
career information to: General Electric Company, 
Room 801A, 570 Lexingtori Avenue, New York, N.Y. 
10022. 699-24 

GENERALfj ELECTRIC 
AN EQUAL OPPORTUNITY EMPLOYER (M/F) 



1 .. 



Westinghouse needs engineers 
with oceans of knowledge 

or knowledge of oceans. 

Our Deepstar manned submersible 
can explore down to 4,000 ft. We're 
designing one to go 20,000. Our 
scanning sonar makes "sound" im 
ages of the ocean floor and anything 
on it. Our Oceanographic Labora
tory on Chesapeake Bay is the 
world 's largest. 

What does all this have to do with 

electricity? Just as much as rebuild
ing slum areas, teaching the hard
core unemployed and desalting the 
oceans. Westinghouse is deep in all 
of them. 

We're also developing a "fast 
breeder" reactor and building a 
nuclear space engine . Plus, of 
course, everything connected with 

electricity, practical or theoretical. 
But everything's not perfect. We 

need your help for our biggest 
growth period, coming up. 

Talk to the Westinghouse campus 
recruiter, or write Luke Noggle, 
Westinghouse Education Center, 
Pittsburgh, Pa. 15221. An equal 
opportunity employer. 

You can be sure .. . if it's Westinghouse 



How are you on . 
the follow through? 

The sure sign of a crack skeet shot is a sudden puff of clay 
dust against the sky. But champions share another mark that's 

almost as easy to spot. It's follow through. 

Like the top-flight skeet shooter illustrated here, our tapered roller bearing 
and steel engineers get results because they follow through, too. 

How about you? Do you like a job that involves your interest, and keeps you involved 
till the finish? Are you up to the challenges thrown our way by the aerospace, 

automotive, construction and chemical industries? 

Then write to our Manager of College Relations. And tell him 
you'd like to take a shot at it. The Timken Roller Bearing 

Company, Canton, Ohio 44706. 

An Equal Opportunity Employer. 

TIMKEN. 
THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, FINE ALLOY STEEL AND REMOVABLE ROCK l!JITS. 
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"I never feel like a rookie" 
"Sure it's my first year with B&W, but I've been too 

busy to think about that. I've been working in my field 
all along, and the training sort of blends right in." 

If Randy Trost sounds like a B&W booster, you 
should hear what his supervisor says about him. 

We're looking for aggressive, talented young engi
neers like Randy. We want you if you want significant 
responsibility from the start. In fact, we need more 
engineers than ever before. That's because we're grow
i,ng fas,ter. S_ales were $560 million last year. Up 17 

: . . 1· ,: . . ., · -:_.; : . . '. : 

per cent. · 
· 1.; That's how it's been from the beginning. We started 

out making steam generation equipment. That led to 
atomic power stations, nuclear marine propulsion 
equipment, refractories, specialty steel, machine tools, 
computers, and closed-circuit TV. (And we still make 
the best boiler in America.) 

If you'd like to talk with Randy Trost about B&W, 
call him collect at our facility in Lynchburg, Virginia, 
AC 703 846-7:371. 

In the meantime, be on the lookout for the B&W 
recruiter when he visits your campus. 

The Babcock & Wilcox· Company, Hit East 42nd 
Street, New York, New York 10017. 

Babcock & Wilcox 
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From The 

Editor's Desk 

Cold, icy winds, clouded skies, and perhaps some snow, remind us that we have 
again entered that month which we know as December. For many of us it will be a 
well deserved vacation and rest-and a time to do that neglected back work. But we all 
look forward to it as a month we can all remember since our childhood. 

We who have walked the path of life can pause, reminisce and ref{ect on that 
very important day of the month--Decembe1' 25th, Christmas Day. How we could not 
wait to get up on that eventful morning and rush in to see our presents, but now 
we are older and realize that Christmas is not just a time to receive presents but also 
a time to give them. For on that first eventful day there was a great man born, who 
set forth ideals by which we shoula live. He said, "Do unto others as you would have 
them do unto you." How good the world would be living together in peace and 
harmony-without war and hatred among men. 

When we sit down on Christmas Day to a huge home-cooked dinner, all of us 
would do well to think of the shivering and starving peoples of the world. Christmas 
Day will soon be over and the Christmas spirit gone for another year. But you and 
I seem to forget that this spirit is more than just a Christmas Spirit, we forget that 
we can live Christmas all year long. 

We of the Shamrock Staff will do our best by working for, and wishing you, 
. a MERRY CHRISTMAS. 

DECEMBER, 1968 

Larry R. Christenson 
Editor 
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Findout 
howgood 

• an engineer 
you can really 

-be. 
We find out in a hurry who has it. 

And who doesn't. 
Because every engineer who comes to 

work for us is going to have to come up with 
answers to some of the toughest problems 
in engineering, chemistry and physics. 

And you know what? 
Without this ability, many of our new 

ideas would never have emerged. Like our 
pioneering achievements in computer 
memory technology. In PCMI, microform 
systems, and encapsulation. The kind of 

exciting discoveries any engineer dreams 
of making. 

What can this mean for you? 
If you think you're a good engineer, we'll 

point you in the right direction. And don't 
worry, you'll go places. 

Write William G. Benner, Coordinator, 
College Relations, Executive and Profes-

~~~~b~:o~~~~~; I N I C IR I 
45409. Or see our 
campus recruiter. TM[NAllONALCASt1R[GIST[RC0 , 0AYfON4~09 . 9 



Is it possible to be 
passed byat 30? 

Absolutely. If you're a 30-year-old engineer who's 
failed to keep up with the latest developments in his 
field. 

Because Western Electric's an acknowledged in
dustrial leader in graduate engineering training, that's 
one worry our engineers don't have. Our nearly
completed Corporate Education Center near Prince
ton, N. J., for instance, will have a resident staff of 
over 100. More than 310 engineering courses will be 

offered, and about 2,400 engineers will study there 
in 1969. It's the most advanced facility of its kind. 

Ask around. You'll find that when it comes to antici
pating change, Western Electric is way out in front. 
And we make every effort to keep our engineers there 
too. See our recruiter or write College Relations, 
222 Broadway, New York, N. Y. 10038. 

A lot of study, and hard work, never hurt anyone. 

· Western Electric 
MANUFACTURING & SUPPLY UNIT OF THE BELL SYSTEM 
AN EQUAL OPPORTUNITY EMPLOYER 





Saint Mary, Aldermanbury: 
Westminster's Memorial to 

Sir Winston Churchill 

Deep in the heart of the Mid
west, in the small, slow-moving al
most sleepy-eyed town of Fulton, 
Missouri, a bit of old England re
sides. The old England, St. Mary 
the Virgin, Aldermanbury, a 17th 
century Wren church, reconstructed 
in America is a legacy in the hearts 
of all the residents of Fulton, but is 
especially close to the young men 
attending Westminster College at 
Fulton. To these men and the 
alumni of Westminster, St. Mary 
stands as a living memorial to Sir 
Winston Churchill and as a beacon 
to the principles of freedom that he 
stood for. Also this memorial stands 
for the devotion, greatness, quality 
and rich history that form the 
cornerstones of this school's tradi
tion. 

The history of this memorial be
gan in 1945 when Dr. F. L. McCiuer, 

by D. Brent Mendenhall 

The picture above shows the church under construction in Fulton, in comparison to the 

church as it stood in London, shown at left. 

A HISTORY OF ST. MARY 
St. Mary the Virgin, Alderman

bury is the only building to stand 
in two continents. From the corner 
of Aldermanbury and Love Lane in 
London, it has been moved to the 
corner of Westminster and Seventh 
in Fulton, Missouri. The church's 
history dates back to the 11th cen
tury when it was originally con
structed in Old London. In 1666, 
a Great Fire destroyed nearly all 
of London, including St. Mary. The 
only remnants of the original church 
are a set of stone steps leading to 
the belfry that are now in the 
building at Fulton. After the Great 

Fire, Sir Christopher Wren was 
commissioned to rebuild St. Mary. 
The church was rebuilt of limestone 
in his traditional style which was 
symbolized by the four pine cones 

· at each corner of the church, the 
acanthus leaves signifying "wel
come" above the doors and the 
elaborate hand-carved stone lyres 
on the east side of the building. 
After Wren's rebuilding, the church 
served its parish for nearly 250 
years until it was hit by a Nazi in
cendiary bomb in 1940. The bomb 
completely gutted the church, leav
ing only the walls and the columns 

inside standing. When the concept 
of the Churchill Memorial was con
ceived, St. Mary was destined for 
destruction by The London Church 
Care Council since it no longer 
served a parish. Yet now, the church 
has been moved from one corner 
in London to another corner in 
Fulton, Missouri and now preserves 
the grace of Wren's design and 
stands as a living beacon to princi
ples and life of Sir Winston Chur
chill and to his historic speech 
given there. 



then President of Westminster asked 
Sir Winston Churchill in a letter 
postscripted by President Harry S. 
Truman to speak at Westminster 
for the Green Foundation Lecture 
Series. Churchill subsequently agreed 
to speak on March 5, 1946, and it 
was during this historical speech, en
titled "Sinews of Peace" that he 
coined and made famous the phrase 
"iron curtain." In 1961, the proj
ect of building a memorial to Sir 
Winston on the Westminster cam
pus was initiated by Dr. Robert 
L. D. Davidson, President of the 
college, and was set into motion by 
a letter from Churchill stating that 
he would be "honoured by the re
construction and re-edification of a 
Christopher Wren church ... " From 
these beginnings, the Wren church, 
St. Mary, Aldermanbury was se
lected and the task of planning the 
dismantling of the church in Eng
land and transporting and rebuild
ing it at Westminster was placed in 
the competent hands of Patrick 
Horsbrugh, a Professor of Arch-

To the right is the sanctuary of the church 
as it was reconstructed in Fulton, Mo. 

itecture at Notre Dame and an 
architect in Godmanchester, Eng
land, Marshall Sisson. 

Mr. Sisson, who handled the dis
mantling operations in England, 
first made very detailed drawings of 
the church, numbering each of the 
301 year-old Portland lime stones. 
The stones were then cleaned with 
wire brushes and acid, and shipped 
across the Atlantic by a shipping firm 
donating its services. The stones, 
when shipped to Fulton were spread 
over a two-acre tract and were 
finally assembled completely, ac
coring to Sisson's drawings in 1967. 
The church itself was assembled 
over a new basement and founda
tion which was built before the 
stones arrived in Fulton. The as
sembly of the church was quite 
tedious, and was constructed ex-

(Continued on page 16) 

The picture to the left shows the steel super
structure in the steeple, enabling it to with
stand winds up to 140 mph. Also shown 
are Sisson's detailed blueprints. 



pla fe thinlier, 
uuitha 

step-at-a-tin1e philosophy ••• 
you're not geared for the pace of things at Celanese. 

No other major corporation in our industry has grown so 
fast. In the last ten years, sales have zoomed from $286.4 
million to over $1 billion. 

But that's just the beginning of the beginning. 
We have a lot of serious growing to do. Right now. And 

some substantial, ground-floor opportunities to·offer you. 
If you can help us grow. 

We need competent, imaginative, flexible people-with 
degrees in chemistry, chemical or mechanical engineer
ing, physics, or industrial engineering. People who can be
come a part of our continuing leadership in areas such as 
acetyl chemicals, vapor-phase and liquid-phase oxidation 
processes, fiber technology. And many more. 

Like rewards based on performance-not on how old you 
are, or how long you've been with us. By the same token, 
we do not subject you to long formal training programs. 
We do have a deep interest in helping you grow just as 
fast as you can. And 1n giving you as much responsibility 
as you can handle. 

We believe that is the reason for our success-and as
sured growth-in international markets for chemicals, 
fibers, plastics, coatings, petroleum and forest products. 

If a pace like this sounds good to you, discuss us 
with your faculty and placement officer. And see our 
representative when he is on campus. Or write to: John 
B. Kuhn, Manager of University Recruitment, Celanese 

Frankly, we expect a lot. But w.e offer even more. Corporation, 522 Fifth Ave., New York, N. Y. 10036. 
an equal opportunity employer e. 

CELANESE 
DECEMBER, 1968 Page 13 



Engineering Council 
Reports 

Several weeks ago you elected two 
representatives from your depart
ment to serve on the Engineering 
Student Council. These people are 
your direct link to the Council. To 
function properly, the Council must 
be representative of the Engineer
ing Student Body, not the ideas of 
a select few. As a service to you, 
the Shamrock has interviewed the 
new Council members, bur as a ser
vice to yourself, take the time to 
meet and talk to YOUR repre
sentative. 

Frank Weary 
is a Sr. in Chem
ical Engineering 
and p I ans to 
graduate in Jan
uary of 1970. He 
is dually enrolled 
in Chemical Engi
neering and chem

istry, where he maintains a 
3.51 G.P.A., and hopes to add to 
these two degress with a Master's 
in Business Administration. With 
this background he plans to special
ize in Economic Analysis and Engi
neering Management. He is a mem
ber of Alpha Chi Sigma (Chemistry 
Professional) , Tau Beta Pi, and is 
the A.I.Ch.E. treasurer. He is 
married, and for the last two sum
mers has worked as an engineer 
for Remington Arms and Amer
ican Oil Co. 

Page 14 

James R. Mat
teson, a Sr. plan
ning to graduate 
in June 1970 with 
a B.S. in Chem
ical Engineering 
and a B.S. in 
Physics, plans to 
work in the field 

by Ernie Sturm 

of Nuclear Engineering. He hopes 
to work toward a Ph.D. in this field. 
At present, he is a member of 
Alpha Chi Sigma, A.I.Ch.E., the 
American Nuclear Society, th e 
Scuba Club, and maintains a 3.1 
G.P.A. 

Ernst F. Sturm, a 
Soph. in Indus
trial Engineering, 
plans to graduate 
in J a n u a r y of 
1972. He is a part 
of the Air Force 
R.O.T.C. and has 

received their educational financial 
assistance grant. Upon his gradua
tion from Missouri and commission
ing as a 2nd Lieutenant he will enter 
Jet Pilot training school. He has, at 
present, a commercial Pilots rating 
and is working for his instructor's 
license. He hopes to use his degree 
in Industrial Engineering combined 
with a law degree to become in
volved in the area of management 
in civilian enterprises or the Air 
Force. He is a member of A.I.LE., 
on the Shamrock staff, the Engi
neers Club, and an active member 
of the fraternity of Phi Gamma 
Delta. 

Stephen J. Pfaff 
is a Sr. in In
dustrial Engineer
ing and will grad
uate this June. He 
has served for six 
years in the Air 
Force on active 
duty as a Reg

istered Radiologic Technologist. -~ 
present he is attending the Univer
sity on the Air Force's Airmen Edu-

cation and Commissioning Pro
gram (A.E.C.P.) and is a Staff 
Sargeant. Upon graduation and sub
sequent commissioning, he hopes to 
deal in Inventory and production 
control as applied to the Air Force. 
Steve lives off campus, is married 
and has three children. 

Murrell (Butch) 
Wilson will grad
uate this J u n e 
with his degree 
in Civil Engineer
ing. He hopes to 
obtain a Master's 
in architecture and 
remain in the de

sign or management area of this 
profession. He has worked for an 
architect in Sweden over the sum
mer and is at present working for 
an architect in Columbia. He is a 
member of the A.S.C.E., and an 
active member of the Sigma Alpha 
Epsilon social fraternity . 

Joe Parsons 
will be a spring 
1970 graduate in 
Civil Engineering. 
F o I I o w i n g his 
grad u at ion he 
hopes to be in
volved in the man
agement aspect of 

general construction. He also has 
an interest iq. computers and may 
pursue that field, as related to 
Chemical Engineering. He is, at this 
time, undecided about graduate 
work, but is seriously considering 
working toward an M.B.A. He is 
a member of the A.S.C.E. and par
ticipates in intramurals while main
taining a 3.25 G.P.A. 

(Continued on page 16) 
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ENGR. COUNCIL itEPORTS 
(Continued ·from page 14) 

. Cathy Camp
bell, the only f e
tnale member of 
the council, is a 

.Jr. in Agricultur
al Engineering 
and will graduate 
in January 1970. 
She plans to con

centrate in the area , of Soil and 
water conservation wheh she re
ceives her degree. At present she is 
maintaining a 3.70 G.P.A. and is 
a member of A.S.A.E., Alpha Ep
silon, an A.E. honorary, the Engi
neers Club, has a woman's badge 
of Tau Beta Pi, and participates in 
intramural sports. 

James M. Greg
ory is a Sr. in 
Agricultural Engi
neering and will 
graduate in 1970. 
He has no im
mediate graduate 
work planned, but 
intends to spe

cialize in . the design and develop
ment of agricultural machinery. He 

,, , has lived · and worked in a · rural 
- are;i all of his life and feels that 

there is a 9efinite need and chal
, lenge in.this area: 

Jim Ketter, 20 
years old and a 
Jr. will graduate 
in June 1970 with 
a B.S. in Elec
trical Engineering. 
He has not yet 
decided w h i c h 
field to pursue in 

this area after graduation, but does 
hope to receive a degree in Busi
ness and work in some area of 
management. He is a member of 

, I.E.E.E. the Electrical Engineering 
Professional organization. 

Michael J. San
ders, a Sr., will 
graduate in Au
gust '1969 with a 
B.S. in Electrical 
Engin~ring. Af
ter graduation he 
. plans to work in 
the area of Elec-

trical · Engineering concerned with 
advanced c o n fr o l systeins. His 
G:P.A. is 3;5, and 0 he is a . member 
of Tau Beta Pi. Before coming to 
the University of Missouri - he at
tended West Point from . 1965 to 
1967. 

Kurby Wiley, a 
Jr. in Mchanical 
Engineering, plans 
to receive his de
gree in January, 
1970. He hopes to 
specialize in the 
area of thermo
dynamics and heat 

transfer and · eventually obtain a 
,Master's in this field of engineering. 
His extra-curricular activities in
clude · membership· in the Engineers 
Club, A.S.M.A.E:; and Pi Tau 
Sigma, an M.A.E. honorary. He is 
married . to Linda Wiley a Sr. in 

· chemistry. 
Terry Joggerst; 

a Jr. in Mechani
cal Enginneering 
will . graduate with 
his B.s. in June, 
1970. He plans to 
concentrate his ef
forts after gradua
,tion in metallurgy, 

hoping eventually to be involved in 
· the area of Engineering manage
ment; He is at present a member of 
the A.S.M.E., the Engineers Cl.uh, 
is active ·· in intramurals, has been a 
personnel assistant at McDavid Hall 
for 2 years, and is planning to be 
married September 6, 1969. 

CHURCHILL MEMORIAL 
( Continued from page 12) 
actly as was the church in London. 
In the words of the head stone
mason, it was "like a giant jigsaw 
puzzle" and it "should only happen 
to a man once in a lifetime." In 
the process of the building of the 
church, a steel super-structure was 
added to make the steeple strong 
enough to withstand 140 mph 
winds, new roofing was added, · new 
bells were donated' for the clock in 
the steeple, and new hand-blOWR 
glass windows were installed .. · FiriaI
ly, the interior work in the sanctuary 
and the basement were begun and 

now ate nearing ,completion. The 
scheduled dedication date for the 
memorial is riow May 8, 1969 . 

The exterior of the church pre
sents a striking i_mage to the viewer. 
Although the building is not large, 
it is beautiful in Wren's simplicity 
of design. The building measures 
84 feet by 55 feet · and has a steeple 
of 106 feet. The stones in the walls 
consist of Portland lime and the 
roof and belfry although new are 
lead-coated copper, as in the orig
inal design. The windows in the new 
church are hand-blown cathedral 
glass and duplicate those specified 
by Wren. 

The interior is also fashioned as 
Wren had it. Although very little 
of it is original except for the hand 
carved Corinthian col.umns support
ing the roof, it very nearly dupH
cates the interior in the church be
fore the war. The .flooring is of Bed
ford limestone with a wood inlay 
where the pews will set. The pews, 
although they have not yet been in
stalled,. will be of oak, stained wal
nut and will be duplicates of the 
originals. The rest · of the woodwork 
excepting for a few doorways is 
new, and is also of stained oak, and 
is very intricately and beautifully 
milled. The few · pieces of .wood
working that are not riew were 
hand-carved by English craftsmen 
in the 17th century. The eleven 
candelabra chandeliers that . grace 
the ceiling are of highly polished 
brass and duplicate those in the 
original church interior. Finally, the 
plaster medallions and trim pieces 
inside the sanctuary are very nearly 
the same as the originals and were 
molded in England. 

The basement under the church 
will serve as a Churchill Memorial 
Library and Museum. Contained 
in the• basement are an office, a 
library of Churchill's books, vesper 
rooms, and many memorabilia of 
Churchill including paintings, let-

. ters, pictures, speeches, and many 
other items of interest. Leading 
from the basement is an under
ground tunnel connecting to West
minster's new Champ Auditorium . 
The basement, when completed, 

( Continued on page 24) 



Tomorrow, Paul Barr may 
even get to his desk 
Paul Barr is a hard man to catch. He may be at the bench sweating 
over a prototype circuit ... or have his head under a car lift surveying 
the built-in problem. He's got lab people hopping and test drivers 
in and out of spins. A couple of friction experts shake their heads 
when they see him coming. But wherever development engineering 
leads on a sopblsticated new braking system, Paul Barr's on 
his way. And no two Mondays ever start alike. The question is ..• 
can you say the same? Take a good look at how your 
career shapes up, compared with Paul's and his colleagues' 
at Delco. You might even call us collect. Area Code 317 /459-2808. 
Or, write: Mr. C. D. Longshore, Supervisor, Salaried Employment, 
Dept. 400, Delco Radio Division of General Motors. Kokomo. Indiana. 

DELCO IG·M I AN EQUAL OPPORTUNITY EMPLOYER 
DIVISION OF GENERAL MOTORS RI "D10 - . KOKOMO. INDIANA 

II MARK OF EXCELLENCE ' 
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soma decisions 
are ra1ativa1, unimoortant 
Where JOU DUI 
your anoinaarino talent to work 
is not 

As you contemplate one of the most important decisions of your life, 
we invite ybu to consider a career at Pratt & Whitney Aircraft. Here, 

you will find wide-open opportunities for professional growth with a 
compciny that enjoys an enviable record of stability in the dynamic 

atmosphere of aerospace technology. 

We select our engineers and scientists carefully. Motivate them well. 
Give them the equipment and facilities only a leader can provide. Offer 

them company-paid, graduate-education opportunities. Encourage 
them to push into fields that have not been explored before. Keep them 

reaching for a little bit more responsibility than they can manage. 
Reward them well when they do manage it. 

And your decision is made easier, thanks to the wide range of talents 
required. Your degree can be a B.S., M.S., or Ph.D. in: MECHANICAL 

• AEROI\IAUTICAL • ELECTRICAL• CHEMICAL• CIVIL• MARINE• 
INDUSTRIAL ENGINEERING• PHYSICS• CHEMISTRY• METALLURGY 

9 

• MATERIALS SCIENCE• CERAMICS• MATHEMATICS• STATISTICS 
• COMPUTER SCIENCE• ENGINEERING SCIENCE• ENGINEERING 

MECHANICS. 

Consult your college placement officer-or write Mr. William L. Stoner, 
Engineering Department, Pratt & Whitney Aircraft, East Hartford, 

Connecticut 06108. · 

u Pratt & Whitney Aircraft DlVISION 01' UNrTl!OAAIACRAl'T COAl'OAATION 

EAS~ HARTFORD AND MIDDLETOWN, CONNECTICUT 
WEST PALM BEACH, FLORIDA "'" Equo1 Oppo,tUfti!Y tm....,_, 





Miss 
Sue 

Sava_g(} 
by David Rolf 

Photographed by 
Joel Gold 

1 
As 
Sue 

sends 
a smile 

we pause 
for awhile 
to think 

of the things 
that Christmas 
always brings. 

And we petition 
Santa with hearts 

so sincere, to bring 
us a present like the one 

shown here. A blue-eyed 
blond about five-five that 

skiis and sings and loves to be 
alive. Oh we'd love to see one just 

like this under our Christmas tree. 
SUSAN 

SAVAGE 

Shamrocl Sweetheart 



SHAMROCK INTERVIEW: 

Shamrock Sounds Out Tau Beta Pi: 

Study Habits, Tests and Faculty 

Effectiveness. What do they think? 

SHAMROCK: First, since you are all 
members of Tau Beta Pi, how did 
you achieve this honorary grade 
point level and how do you main
tain it? 
McCarthy: I don't believe in falling 
behind. Yon can't, really. So I try 
to get my assignmenJs done when 
they are assigned. Also, I try to 
stay reasonably attentive in class. 
Some aids-like outline series
aren't worth.: the time they take. If 
you just try in the first place to get 
the main points out of a course and 
get caught up on the insignificant 
stuff then you can decide for your
self exactly what the professor wants 
and you'll also do well in the course. 

by Art Hoffman 

Fulks: I don't believe in studying 
late. I'd much rather study con
sistently. One practice I have is not 
taking off too much time during 
the day. Then you don't have to 
study so late and you don't waste 
time. 
Caruthers: I believe I get about as 
much out of class as I do out of 
studying. If you start cutting, you'll 
kill yourself in the majority of engi
neering courses. Another thing, if 
you stay up with the rest of class at 
the beginning of the semester, it 
seems to be easier later. 
Moll: I don't study past 10:00 p.m. 
I don't think I've studied later than 
this more than six nights since I've 

been here. If you keep up on your 
homework in your free time and 
't-0ncentrate in class, you can turn 
out a surprising amount of home
work. 
SHAMROCK: What about tests? Any 
advice here? 
McCarthy: Tests are 30% prepara
tion and 70% performance. You 
have to apply all your resources at 
once to whip the test. I look at 
tests as a challenge. Supposedly I 
have the knowledge. If I apply it, 
I will do okay. 
Fulks: I always find a problem I 
can work easily and by doing this 

(Continued on page 24) 

Pictured below from left to right are: Ron Moll, a senior in Civil Engineering; Jim Caruthers, a senior majoring in Electrical Engineering; David 

Fulks, a senior in the Department of Mechanical and Aerospace Engineering; and Mac McCarthy, a senior in Electrical Engineering. 



We developed 
TV transmission. 

But a lot of engineers 
still don't get 
the picture. 

Like, we'll ask a graduating engineer: 
· "What opportunities do you think an engineer has 

if he works for the telephone company?" 
And, zap-we get a blackout! 
Well, we think the company responsible for 

engineering innovations such as the transistor, radio 
astronomy, high fidelity and stereo recording, 
magnetic tape, synthetic crystals, negative feedback, 
sound motion pictures, microwave relay, electronic 
switching, the solar battery and telstar deserves a 
consideration that 's strong and clear. 

When the Bell System recruiting team comes 
to your campus, be sure to talk to them. Or ask your 
Placement Director for the name of the Bell System 
recruiter at the local Bell Telephone Company. 

We' ll turn you on. 

@ AT&T 
and Associated Companies 



SHAMROCK INTERVIEW 

(Continued fram page 22) 

get started thinking in a hurry. 
You'll get psyched out in a hurry 
if you keep tackling problems you 
can't work. 
Caruthers: Tests are a weak point 
of mine in a way because I take 
poor notes. I would rather listen 
and jot down the most important 
points later after class. 
Moll: In engineering at least, finish
ing tests is really important. You 
have to approach each test sys
tematically and skip all around. 
SHAMROCK: Dean Kimel has men
tioned that · he is interested in stu
dent opinions on faculty effective
ness in the College of Engineering. 
I understand that a committee will 
study this problem. Do you have 
any views on this matter that might 
guide such a committee in their 
inquiry? 

In the first place if the College is 
interested in student opinions on 
faculty effectiveness, they haven't 
made this interest known to the 
student. 

One thing that seems clear to me 
is that you aren't necessarily teach
ing weil - jusl: because you assign 
four to five hours of homework 
every night. You can, if you plan 
assignments, give the student just 
as much information and opportun
ity to learn without burdening him. 
I personally refuse to do superf/uous 
assignments. I just won't do some
thing if I don't think it is necessary. 

I remember having a problem 
assigned last year that I and sev
eral other students worked on for 
hours. Finally we discovered there 
was no solution. This was the 
teacher's fault. Nobody gains from 
something like this. 

Some ihst.ructors are able to teach 
only at one level. They can teach 
grad students but not undergrads 
and vice versa. 

Most teachers need to do a better 
job of defining the basics that you 
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must know. They need to give you 
a clear foundation so you can 
branch out on your own if need be. 
They shouldn't try to teach you 
everything. 

I feel an instructor is doing a good 
job if I can go home and do my 
homework without having to read 
and study a long time beyond the 
lecture material given that day. 

One possible solution that has 
been mentioned several times be
fore is having the Dean or a De
partment head drop in unannounced 
in different classes. These visits 
should, of course, be followed up 
by some sort of criticism. 

SHAMROCK: What do you think 
about the pass-fail system? 

If it was set up to apply to 
courses outside your field I think 
it would be fine. And I would be 
for such a system. 

I think it would be a good deal. 
For one thing a lot of us engineers 
get killed taking humanities. And 
people in Arts and Science who 
would be interested in taking phys
ics shouldn't be scared off by wor
rying about ruining their grade 
point. 

If you could make the system 
equitable, it would be great. Could 
you make a passing grade in one 
course mean as much as a passing 
grade in another class? 

SHAMROCK: You are pretty active 
in extra-curricular activities. Would 
you advise this, say for the fresh
man? 

Definitely, there are benefits for 
the freshman. St. Pat's Board is 
one place where the freshman can 
get active, and we are just crying 
for people. These organizations 
need help and have a lot to offer. 

A student needs more activities 
than those put on a blackboard in 

front of him. The exchange of ideas 
in engineering societies is very bene
ficial and helpful for any student. 
It helps to know as many people 
as possible. 

(Continued on page 33) 

CHURCHILL MEMORIAL 

(Continued from page 16) 

will serve as a living memorial to 
the life, ideals, and principles of Sir 
Winston, and will provide one with 
a concise history of them. 

The project of the Churchill Me
morial has been tied in with other 
Westminster campus buildings. In
cluded in this total project has been 
the Churchill Quadrangle which in
cludes the church, a new school as
sembly building called the Champ 
Auditorium, and four new fresh
man dorms and a dining hall. The 
total cost of the project has been 
over four million dollars, most of 
which was contributed by friends 
and alumni of the college. Size of 
contributions has ranged from $1.00 
to $60,000 and $2,400,000 has been 
contributed toward the Quadrangle 
while more than $1,200,000 has been 
given to the restoration of St. Mary. 

In conclusion, this project has 
been a very exciting and rewarding 
project for the school of West
minster. It has provided them with 
a very beautiful and striking cam
pus chapel and has given them a 
place in history. Their project also 
has given America a link with Eng
land and America's Honorary 
Citizen from England. Also, this 
project has commemorated Sir Win
ston's famous "iron curtain" speech, 
and today stands as a guidelight and 
beacon to the courage, the principles 
and ideals, and the love of freedom 
of Sir Winston. Finally, I might add 
that Fulton is only 30 miles from 
Columbia, and on some Sunday af
ternoon when you are looking for 
something to do, you might drive 
down and look at this memorial. It 
is really worth the couple hours 
you would spend. 

THE MISSOURI SHAMROCK 



" IBM isso involved in the electronics 
field , I'd always assumed they 
weren't particularly interested in 
M.E.'s, " says Andy Simon. 

Andy got his M.E. degree in 1967. 
He's now a packaging engineer in 
memory development at IBM. 

Andy found out why IBM needs good 
mechanical engineers when he went 
to his campus interview. As elec
tronic packaging gets smaller and 
packaging density increases, a lot of 
new problems arise. And the M.E. 
has to solve them. 

As Andy says, "When I design the 
hardware package for a micro
electronic memory unit, I deal with 
heat transfer and other thermal prob-
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·"It never crossed 
my mind that IBM 
wanted Mechanical 
Engineers!' 

lems, vibration and shock analysis, 
and electromagnetic compatibility. 
The associated .connector design 
work gets me into stress and creep 
analysis and Hertz contact stress 
and evaluation." 

Then comes production 

That's only part of Andy's job. After 
his team designs, develops, and pro
duces a prototype memory unit, he 
has to work closely with manufactur
ing engineers, advising them on 
machines and processes to mass
produce the unit. 

" It's tough but rewarding work," says 
Andy, " because the problems change 
with each new assignment. So an . 
M.E. gains a lot of experience fast. 

The kind of experience that helps 
him move ahead fast." 

Check with your placement office 
If you' re interested in the opportuni
ties for mechanical engineers at 
IBM, ask your placement office for 
more information. 

Or send a letter or resume to 
Irv Pfeiffer, IBM Corp., Dept. BM2010, 
100 South Wacker Drl ve, Chicago, Ill. 
60606. We'd like to hear from you 
even if you 're headed for graduate 
school or military service. 

An Equal Opportunity Employer 

Page 25 



Fifty Years Ago 
This issue of the Shamrock was a 

yearbook-type Shamrock and served 
much the same function as the 
Savitar of today does. This Sham
rock was issued at a time when the 
United States was beginning to near 
the end of the worst war it had 
been in up to this time. The book 
was marked with many mixed 
emotions. Mingled into the copy 
were tinges of pride in our coun- . 
try and patriotic spirit for it, sad
ness for their many engineering 
classmates fighting in the war, 
humor and sarcasm intended to rib 
fellow students, and the brother
hood or kinship that the two hun
dred or so engineering students felt 
among themselves. 

Articles written pertaining to the 
War and the patriotism running 
high across the country and the 
campus were several poems entitled 
"The Call," "Liberty Alight," 
"When The War Is Over," and 
"The War of Engineers." Also per
taining to the War were the leading 
picture of the issue of President 
Wilson, an honor roll of all former 
M.U. engineering students then in 
the service, an "In Memoriam" to 
a pilot killed in the War that was a 
1917 -gradtfate, and an interesting 
article . ·e nti~d · "Should Engineers 
Be Exempted?" 

At this time, since the Shamrock 
was a yearly publication and the 
College of Engineering was small, 
pictures of all seniors and all engi
neering · student officers were run 
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by D. Brent Mendenhall 

with some humorous comment by 
each person's name. Other notables 
in this issue were a comment about 
the cost of living being as high as 
what the Czar of Russia's salary 
would be in the year 2000, a poem 
lamenting the advent of the three
cent stamp, and advertisements 
from Penney's and Barth's offer
ing three-piece wool suits for any
where from $17 to $22.50. 

Thirty Years Ago 
The December issue of the Sham

rock of 1938 covers many differ
ent fields and presents an interest
ing insight to the engineering in
terest of thirty years ago, some of 
which is applicable to today. One 
article traces the history of electrical 
engineering at Missouri from its 
start as part of the Physics depart
ment in 1880 to the time of that 
issue. Other articles include an ar
ticle on cosmic rays telling their ori
gin, methods of investigation of that 
time and of their scientific impor
tance, particularly as they applied to 
the radio; an article written for a 
Tau Beta Pi Pledge Essay Contest 
concerning substitute fuels for gas
oline in engines, particularly coal 
and oil derivatives of lower form 
than gasoline; and an article telling 
the need and methods for rural 
electrification. Also in this magazine 
was a column called "Around the 
Columns" which was somewhat of 
a carry-over from the older Sham
rocks. It featured many events con
cerning engineering students and 
their love-life, humorous incidents 

happening to them, and t h e i r 
troubles and problems with pro
fessors and classes. 

Twenty Years Ago 
The first thing striking one when 

he opens the December 1948 Sham
rock is a plea for help and more 
manpower on the Shamrock staff, 
a problem that today's staff and 
we're sure many other Shamrock 
staffs have faced. Feature articles 
appearing in this issue were an 
article telling the principle of "scan
ning" as related to the new familiar 
TV, an article entitled "Department 
817" which told of Sears and Roe
buck's engineering testing facilities, 
and a history of the slide rule. Also 
in this issue, "Around the Columns" 
told about a watch held by engi
neers of the columns the week-end 
of homecoming to keep Kansas 
Jayhawk visitors from painting or 
defacing them. 

Ten Years Ago 
This issue is much like the 

Shamrock of this month in lay
out, format, cover styling and so on, 
but the information contained seems 
much out of date. Included are a 
picture of Pittsburgh, Pa., at night, 
the power for the electricity being 
generated by the first atomic pow
er station for civilian needs, pic
tures of the first, but now out of 
date to some extent, turbo-prop 
airplane, the Lockheed Electra, and 
a small brief in Engineering News 
conGibrning the use for the first time 
of plastic-cartridged shells in fire
arms. .., 

THE MISSOURI SHAMROCK 



if ¥OU lhink Col • 

Radio· 
m· 
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you're right. But not home radios for 
weather and sports. Collins does . . . 

• music, news, 

• Supply communication/navigation equipment for more 

than 75% of the world's commercial airliners. 

• Provide voice communication systems for all U. S. 

space flights. 
• Rank as the largest independent producer of micro

wave systems. 

• Design and manufacture computer systems for airlines, 

railroads and many other military and industrial organiza

tions around the world. 

• Serve as prime contractor on NASA's worldwide Apollo 
tracking network. 

• Design and install complete earth stations for satellite 

communications. 

• Rank as one of the world's leading manufacturers of 

commercial broadcast equipment. 

What does this mean to you? It means that college gradu

ates are finding assignments that challenge their ingenuity 

in activities ranging from microminiaturization to airborne 

computers. 

At each of Collins' four major facilities, opportunities 

exist in electrical, mechanical , and industrial engineering, 

and in computer science. 

DECEMBER, 1968 

CAREER OPPORTUNITIES: • Product D esig n and Development • 
Field Support Engineering • El ectronics Research • Data Operations 
• Programming and Systems Analysis • Purchasing • Accounting • 
Systems Design Engineering • Manufacturing • Technical Writing • 
Process Engineering • Integrated Circuitry Des ign • Microelectronic 
Thin Film Design • Reliability Engineering • Quality Engineering 

MARKETS AND PRODUCT AREAS: • Aviation Systems • Broadcast • 
Specialized Military Systems • Telecommunicat ion • Microwave 
• Space Communi cat ion • Computer Systems • Amateur Radio 

Col l ins rep resentatives will visit more than 100 campuses 

this year. Contact your College Placement Bureau for 

details. Or you may send your resume, in confidence, to 

Manager of Professional Employment, Collins Radio Com

pany, Dal las, Texas 75207; Cedar Rapids, Iowa 52406; 

Newport Beach, California 92660; or Toronto, Ontario. 

COMM UNICATION / COMPUTATION / CONTROL 

~ 
COLLINS 

~ 
an equal opportunity employer 
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James R. Caruthers, an electri
cal engineering senior at the Uni
versity of Missouri-Columbia, is 
this year's recipient of the $450 
scholarship awarded annually by 
the Western Electric Fund, New 
York. The award is given on the 
basis of a student's academic per
formance, promise and need. 

Caruthers, a 1965 graduate of 
Wentzville High School, has a grade 
point average of 3.85 out of a pos
sible 4.0. He stands first in his Col
lege of Engineering class of 85. 

David G. Fulks, a senior in the 
Department of Mechanical a n d 
Aerospace Engineering, University 
of Missouri-Columbia, attended 
the 89th annual winter meeting of 
the American Society of Mechanical 
Engineers, December 1-5, New York 
City, N.Y. He is chairman of the 
ASME student chapter on the Co
lumbia campus. 

Accompanying Fulks was Dr. 
Paul M. Braisted, professor and 
chairman of the Department of Me
chanical and Aerospace Engineer
ing, and faculty advisor to the 
ASME student chapter at the Uni
versity of Missouri-Columbia. 
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West of 

The Columns 
by Larry R . Christenson 

Braisted participated in meetings 
for faculty advisors. 

It has been rumored that cer
tain students are organizing a new 
sport in the College of Engineer
ing that may eventually be part of 
the University sports program. Here 
are the basic essentials and rules: 
The athletes will be in a room at 
one end of the Engr. Building. 
When a female begins walking 
through the hallway she will be 
given time to reach the center hall 
and the clock will be started. The 
contestant, selected by a flip of a 
coin, will chug a beer and race in 
the general direction of the female. 
The clock will run until the female 
has been wrestled to the floor (both 
shoulder blades must touch) . Points 
shall be based on elapsed time and 
intensity of screams. We of the 
Shamrock staff doubt that it will 
ever get University sanction since no 
alcoholic beverages are allowed on 
campus. 

A Japanese t r a n s l a t i o n of a 
technical book co-authored by a 
faculty member of the College of 

Engineering, University of Missouri 
-Columbia, has just been pub
lished by Corona Publishing Com
pany, Ltd. , Tokyo, Japan. 

Dr. William R. Kimel, dean, Col
lege of Engineering, University of 
Missouri-Columbia, has been ap
pointed educational committee 
chairman for the American Nu
clear Society's education division. 
The committee will recommend to 
the Engineer's Joint Council for 
Professional Development the mini
mum number of years of basic 
education and degree level required 
for recognition as a professional 
nuclear engineer. 

Guidelines are established by pro
fessional societies to help teams of 
inspecting educators determine 
whether a school shall be awarded 
ECPD accreditation. 

Dr. Thomas F. Parkinson, pro
fessor and program chairman of 
nuclear engineering at the Univer
sity of Missouri-Columbia, will al
so serve on this American Nuclear 
Society committee. 

THE MISSOURI SHAMROCK 



Forty-five students and two fac
ulty members of the Department of 
Mechanical and Aerospace Engi
neering, University of Missouri-Co
lumbia, visited Sealrite Corporation 
plant facilities in the Kansas City 
area, November 11. 

The trip, sponsored by UMC's 
student chapter of the American So
ciety of Mechanical Engineers, was 
paid for by Sealrite, a division of 
Phillips 66 Petroleum Company. 
Profs. Paul W. Braisted and Terry 
Ishihara will accompany the engi
neering students. 

The program included tours of 
Sealrite test labor&tories in Kansas 
City, Mo., and the Sealrite plant in 
Kansas City, Kans. , that manufac
tures packaging materials and con
tainers. The students will also visit 
the Phillips 66 petroleum plant in 
Kansas City, Kans. 

That evening, the UMC students 
attended a dinner meeting of the 
Kansas City chapter of the Amer
ican Society of Mechanical Engi
neers. 

Ross D. Young, associate pro
fessor of mechanical and aerospace 
engineering, University of Missouri 
-Columbia, has been appointed 
associated director of the Missouri 
Regional Medical Program's bio
engineering project. 

Young, who has been active in 
the project for a year and a half, 
will be in charge of developing in
strumentation for the early detec
tion and mass screening of heart 
defects and heart disease. 

The Missouri Regional Medical 
Program became operational in 
April 1967. Its objective is to pro
vide improved health care for Mis
sourians, especially in 'the a'reas of 
heart disease, cancer, and _stroke. 

Curtis K. Duever, a senior in 
mechanical and aerospace engineer
ing, University of Missouri-Co
lumbia, has been granted $1,250 by 
t h e Olin Mathieson . Charitable 
Foundation, New York, N.Y., to 
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support a research program he 
started this summer. He is study
ing the effects of radiation damage 
on the fatigue life of titanium. 

His selection as recipient of this 
Olin Mathieson financial support 
was based on his scholastic record 
at the Columbia campus and his 
promise as a researcher. 

For the fourth consecutive year, 
an instructional motion picture pro
duced by students at the College of 
Engineering, University of Missouri 
-Columbia, has placed high in na
tionwide competition with other col
leges and universities. 

The Industrial Management So
ciety, Chicago, Ill., announced that 
the UMC student film, "Work 
Sampling," won second place in the 
1968 Ralph H. Landes IMS awards 
competition. 

ARE." YD'J Su R E 

M.E. 1 

Work sampling is a statistical 
sampling technique used by man
agement to determine what per cent 
of a work day any particular activity 
requires. 

Previous film awards won by in
dustrial engineering students at the 
Columbia campuses include one first 
-and two second-place prizes. This 
year's prize-winning 16mm sound 
and color film was also written, di
rected, narrated, and produced by 
University of Missouri-Columbia 
students. Dr. Owen W. Miller, as
sociate professor of industrial engi
neering, was their advisor. 

IS 
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It's new from Dicl<ey ... 
This formula for the urethane Coupling 
Dickey urethane is unique, and it assures the 
finest possible factory-made pipe joint. Here's 
why. First, we make our own urethane ... be
cause it gives us positive control of quality and 
uniformit¥. This urethane is the most resilient 
material. availcj_ble. Nothing compares with its 
ability to "bounce back" -a requirement for a 
tight joint. 

It has more "fight back," too. Stress relaxation 
tests prove this .. . and proves the urethane 
Coupling provides a tight joint indefinitely. 

Dickey urethane will not flow. There is no way 
for the joint to "thin out" at the bottom and 

eventually leak. Not so with other materials. 

Hardness of the Dickey urethane Coupling is 
stable. It assembles just as easy at 25° as it does 
at 110°. Varying temperatures have no effect. 

It's biologically resistant and not subject to 
attacks of acids and alkalis commonly found in 
sanitary sewers. Not so with other materials. 

For more information about the Dickey urethane 
Coupling, contact these Dickey ,offices: Bir
mingham, Alabama; Ft. Dodge, Iowa; Kansas 
City, Missouri; Meridian, Mississippi; St. Louis, 
Missouri; San Antonio, Texas; Texarkana, 
Texas-Arkansas. 

W.S. DICKEY 

® 
CLAY MFG.CO, 



Short Spots of Engineering Interest 

LEASE A LASER 

This is one corner of a whole 
laser laboratory which can be rented 
from the industrial equipment divi
sion of Westinghouse Electric Cor
poration. Complete with produc
tion-type laser machine tool equip
ment and a staff of skilled engi
neers, the laboratory is designed to 
prove the merits of drilling, cutting 
and finishing by the white-hot 
beam of a laser. Thus, anyone can 
obtain complete feasibility and cost 
studies of this newest machining 
technique without investing in the 
equipment needed to do it. Laser 
beams instantly vaporize all known 
materials, even those which cannot 
be handled by conventional ma
chining methods. The laboratory is 
now located at the Westinghouse 
plant in Sykesville where electron 
beam welding development and the 
manufacture of conventional .. elec
tric arc welding equipment also. is 
carried on. 
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Miniature Paint-Spray Gun for 

Recessed Areas 

A miniature spray gun has been 
developed for spraying paint or 
other liquids onto surfaces at very 
close range (within ½ inch from 
the end of the spray nozzle) , with
out overspray to adjacent areas. 
The gun is a hand-held device with 
individual valves for regulating air 
pressure and paint ( or other liquid) 
flow to obtain maximum atomiza
tion for low-pressure spraying of 
liquids of various viscosities. The 
spray head can be extended to 
more than 13 inches and rotated 
360° to facilitate spraying of re
mote or recessed areas at various 
angles. The gun can be easily dis
assembled for cleaning or repair. 

' The Navy's first deep submersi-
ble, capable of exploring at 20,000 
feet . below the ocean surface, will 
be built by Lockheed Aircraft Corp. 
Lockheed won the Navy contract 
with the design pictured above in 
competition with Wes ti nghou se 
Electric Corp. The Navy expects to 
put the new vessel to work in the 
early 1970's. 

Underwat·er 
Drilling System 

A new system for extracting oil 
from deeper waters has been intro
duced by Ocean Systems Inc., an 
affiliate of Union Carbide Corp. 
and The Singer C0,_ The underwa
ter system for drilling, staring and 
handling off-shore oil will permit 
companies · to economically exploit 
petroleum at depths beyond 300 

(C<mtinued on page 32) 
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SHORT SPOTS 
(Continued from page 31) 

feet. Ocean Systems says its "un
derwater production system" is 
competitive with drill platforms at 
300 feet and progressively cheaper 
in deeper waters. 

Lasers and Aplysia californica 
have formed a unique partnership 
that may someday help man learn 
more about the body's nervous sys
tem and how it sends impulses to 
the brain. 

Aplysia californica is a marine 
snail, chosen for these experiments 
because its nerve cells are relatively 
large. A laser is an electronic device 
that produces an intense beam of 
pure light. By irradiating the snail's 
nerve fibers with a laser beam, R. L. 
Fork of Bell Telephone Laboratories 
has developed a method to selec
tively stimulate nerve cells-without 
damaging them - thus providing 
clues on how nerve cells are con
nected. 

Apparently, a laser beam affects 
the snail's nerve cells in two ways: 
1) it increases the conductance 
through the cell membrane of elec
trically charged molecules (called 
ions) that travel in and out of 
nerve cells, and 2) it increases the 
action of a pumping system that 
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moves the ions against a concen
tration gradient-like pumping wa
ter uphill. The pumping system 
maintains the balance of ion con
centration necessary to the cell's 
functioning. It is important to study 
this phenomenon because human 
nerve cells are known to exhibit 
similar conductance changes in gen
erating nerve impulses. The Bell 
System is interested in this type of 
research as just one part of its con
stant concern with all aspects of 
communications. 

A nerve is stimulated, for ex
ample, through touch. The stimula
tion causes a group of ions (usual
ly sodium, potassium or calcium 
ions) to move in and out of the 
nerve cell. This movement, in turn, 
causes an adjacent group of ions 
to move, forming a nerve impulse 
in the nerve fibers, again passing 
on to other nerve cells, and in some 
instances to the brain, where the 
impulse is acted upon. 

World's Most 
Powerful Observatory 

This 130-foot dish antenna, the 
first in a proposed array of eight 
radio telescopes, was recently ded
icated at California Institute of 
Technology's Owens Valley Radio 
Observatory. The proposed system 
will make this the world's most 
powerful and flexible observatory 
for studying radio sources in and 
beyond our galaxy. With the aid of 
smaller antennas at the observatory, 
Caltech has already played a major 
role in the discovery of quasars, in 

the locating and classifying of radio 
objects and in mapping exploding 
stars and other radio objects in our 
galaxy. This dish structure, which 
totals 120,000 pounds, was fabri
cated at the Westinghouse Sunny
vale, Calif., division and assembled 
at the Owens Valley (California) 
site. 

A new long wearing non-skid 
floor and deck coating is announced 
by the Epoxo Coating Division of 
Falcon Safety Products, Inc. Epoxo 
coating is most effective in pre
venting slipping on surfaces such 
as walks, shop areas, steps, slippery 
floors, washrooms, loading plat
forms, warehouse, aisles, stairs, lad
ders and ramps of all kinds. An ap
plication is said to form a near per
fect bond on steel, concrete, mac
adam, aluminum, stone, linoleum 
and asphalt, a bond known to last 
five years under extreme weather 
and high traffic (wear) conditions. 
A minimum amount of prepara
tion is needed to apply Epoxo to 
any clean, dry, stable surface. Fast 
roller application gives greatest trac
tion and safety; however, it can also 
be spread with a brush, a trowel, 
or even sprayed. No special train
ing is required to apply the com
pound plus hardener. Drying time 
is about five hours and average 
coverage per five gallons is ap
proximately 225 sq. ft. Available in 
red, green, gray, black, white and 
safety orange. Epoxo is used on al
most all U.S. Navy aircraft carrier 
flight decks where it has proven un
usually durable. 

Deepest Mine 

The deepest mine shaft direct 
from surface in the Western Hemi
sphere will be International Nickel's 
Creighton No. 9 in the Sudbury 
District of Ontario-now being sunk 
to a depth of almost a mile and a 
half. 
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PicJure Telephones 

An experimental method of "edit
ing" video signals before transmit
ting them holds promise of allow
ing three PICTUREPHONE® calls 
to be made over some facilities that 
might otherwise carry only one. 

In PICTUREPHONE communi
cations, in any short period of time, 
only a small portion of the picture 
changes-for example, an eyelash 
flutters, or lips move-but the rest 
of the picture remains the same. 
PICTUREPHONE service, which 
the Bell System is developing for 
commercial use in the 1970's, trans
mits all information about the pic
ture 30 times each second. Since 
there is little change in a picture in 
one-thirtieth of a second- the posi
tion of a person's head generally 
remains the same-the present tech
nique transmits much repeated in
formation. Engineers call this type 
of repetition "frame-to-frame" re
dundancy. 

Record Cantilever 

The largest cantilever span ever 
erected, the Quebec Bridge span
ning the St. Lawrence River in 
Quebec, contains nearly 17,000 tons 
of structural nickel steel. 

REDONDO BEACH, California 
-An astronaut wearing an Apollo 
"hardsuit," a b·o a rd a full-scale 
model of a Lunar Flyer, demon
strates how an actual moon mis-
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sion could appear. This version of 
the Lunar Flyer has been proposed 
by TRW Inc. to NASA's Manned 
Spaceflight Center. Two Lunar Fly
ers may be carried on future Apollo 
missions to allow more exploration 
than would be possible on foot. 
The rocket-powered craft co u l d 
carry an astronaut up to 8 square 
miles away from the Apollo Lunar 
Module. Astronauts on foot are 
able to venture only a mile away. 
The hardsuit was developed by 
Litton Industries. 

SHAMROCK INTERVIEW 

(Continued from page 24) 

It's important professionally. It 
makes it easier to be active in the 
future if you start early. I wasn't too 
active my freshman or sophomore 
year. Now I know this was a mis
take and I really regret it. 

There are simply not enough 
meetings for someone to plead 
homework as an excuse not to at
tend. And our attendance is not 
good at all. 

We need more faculty assistance 
in our professional organizations. 
We need more faculty sponsors and 
we need a little cooperation like, 
for example, announcing our meet
ings. We send notes around to all 
the teachers and have found that 
very few take the thirty seconds of 
class time necessary to announce 
these meetings. This is disappoint
ing to us. We find it hard to under
stand. We are simply not asking 
that much. 

SAY, THIS EXPERIMENT J.S 

HLJNDREO PAGE'S - A HE. AD 
LE"CTL.I RE· 
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BULi.ARNEY 
CONFESSION 

Half of these jokes I've seen be
fore, and the other half I don't see 
yet. 

The Editor. 

A certain absent-minded pro
fessor was unpacking some glass
ware he had received from the fac
tory. Seeing that one jar was upside
down, he exclaimed, "How absurd, 
this jar has no mouth." Turning it 
over, he was once more astonished: 
"Why, the bottom's gone, too," he 
exclaimed. 

He: "Why. do the most impor
tant men on campus always get the 
prettiest girls?" 

She: "Oh, you conceited thing 
you." 

Thermometers: Something else 
graduated with degrees without hav
ing brains. 

CE: "What would you say if I 
stole a kiss?" 

She: "What would you say to a 
guy who had a chance to steal an 
automobile but only. took the wind
shield wiper?:' 

Said the old maid to the burglar: 
"Sure I have money. Don't just 
stand there-frisk me!" 
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Judge: You're charged with 
drunkenness. Guilty or not guilty? 

Engineering Student: Not guilty 
sir. 

Judge: Officer, why did you ar
rest this boy? 

Cop: Well, he was standing in 
front of J School, throwing sticks, 
and yelling 'fetch' to the lions. 

And then there was the Art stu
dent who let his EE roommate fix 
him up for a date with Allis-Chal
mers. 

He asked for burning kisses. 
She replied in accents cruel: 
"I may be a red-hot mama, 
But I ain't nobody's fuel!" 

She: Isn't the moonlight lovely to
night? 

He: I'm not interested in astronomy 
now, and besides, I'm in no posi
tion to say. 

Overheard in a parked car near 
the "Hink": "Slow down Colum
bus, you've discovered enough for 
tonight." 

"So you had a date with an engi
neer." 

"No, I tore my dress on a nail." 

St. Peter, interviewing three col
lege students: What school were 
you in? 

First Student: Agriculture. 
St. Peter: Go to hell. 
Second Student: I was in Business 

School. 
St. Peter: You can go to hell, too. 
Third Student: I went to Engi

neering School. 
St. Peter: You can stay here. You 

have already been through hell. 

A Policeman sees a drunk knock
ing on a street lamp pole. 

The policeman jokingly says, "I 
don't think anybody is home." 

"There mush be," replies the 
drunk, "theresh a light upstairs." 

We point with pride to the purity 
of the white space between our 
jokes. 

Tcy reading the rest of the mag
azine-it's good too! 

• 
THE MISSOURI SHAMROCK 



What MECHANICAL ENGINEERS do at Kodak 

They design new products and better 
performance into existing ones, figure 
out the best possible ways to manufac
ture the products; apply pure reason 
through mathematical tools to make 
physics serve- not oppose-human 
needs; create the right physical tools, 
the plants to house them, and the ser
vices to keep them functioning; get out 
into the field, showing customers how 
to get their money's worth, and bring 
back word on how to do better in the 

future. Some typical assignments are 
in development of automatic and semi
automatic manufacturing equipment; 
production-line layout, precision tool
ing, and materials handling; design and 
development of control units and in
strumentation devices; creative design 
of scientific, industrial, business, pro
fessional, and amateur photographic 
apparatus; economic engineering, cost 
analysis, and methods engineering; 
utilities and facilities engineering. 

-and chemical, industrial, and electrical engineering 

assignments can sound equally impersonal 

Yes, it is possible to draw a lifetime's pay without much excitement 

or satisfaction. If you don't mind it that way you'll be easier for 

the boss to handle. Just await instructions and carry them out to 
the letter, docilely. 

This docile-looking Kodak engLncer did not 

operate that way. That's why we brag about him 
below. There are others who would have made 
equally good examples. 

Tell us about yourself with a note to 

EASTMAN KODAK COMPANY 
Business and Technical Personnel Department 

Rochester, N . Y. 14650 

Van Putte is the name-Douglas-and 
plastics* is the game. While other Kodak 
engineers find strong interest in parts of 
the plastics market where a one-cent 
change in price can turn failure into suc
cess, or vice versa, Van Puttc·s work is 
having the effect of upgrading acrylic 
polymers into better optical materials than 
the great European lens makers of yore 
had for fabricating their precious jewels
and a good risk for upholding the public's 
confidence of reasonable success in pic
ture-taking. Our engineers in the South, 
who work with plastics we make, spread 
themselves very widely into marketing 
activities; Van Putte, working with plas
tics we buy, has done himself equal credit 
by digging deeper into one circumscribed 
but important engineering topic than we 
think has ever been dug before. Van 
Pulte, born (31 years ago), brought up, 

*This word has taken on a broader, more diffuse 
meaning in certain non-technical circles of con
temporary society. Actually, we do have other 
concerns than plastics, whether broadly or nar
rowly defined. 

An equal-opportunity employer 

and educated in the North, likes working 
in Rochester just as much as the South
erners prefer their part of the country. 

How it went: Always enjoyed math, of 
course. Master's in heat transfer and fluid 
flow. First Kodak assignment doing, logi
cally enough, heat-transfer calculations. 
Bountiful supply of scratch pads, easy 
access to pencil sharpener and computer, 
no extra information on big picture into 
which calculations fit. Proves patience for 
eight months. Then manufacturing tech
nology department on consumer-goods 
side of house decides it too could profit 
from a little campus-fresh sophistication 
in heat-transfer analysis. Van Pulte over
joyed to accept challenge. 
New single-minded assignment to learn 
all he can about injection-molding proc
ess. At least th at's how the boss's boss 
now remembers the assignment. Van Pulte 
remembers it a little differently. More like 
"Is it the temperature that's wrong in those 
lens-molding machines? The pressure? Or 
is it the flow rate?" On a certain lucky day, 

after a year or so of continuing to scratch 
away for data on first one of these param
eters and then another, Van Pulte sells a 
program of fundamental studies with sen
sors for all the injection-molding param
eters and on their relation to the param
eters of optical performance in the 
photographic lenses produced. Thixotrop
ic nature of polymer melt properly al
lowed for. Feels now in retrospect it took 
him too long to make his program pay 
off. Others take kinder view, drink toasts 
to Van Putte's health, look forward to 
next phase of his work wherein he edu
cates injection-molding machines to know 
about the optical performance of the 
lenses they turn out. 

Well known fact in industry that when a 
program turns out well, it was the big 
boss's idea . Van Putte crafty enough to 
understand that fact. Boss also crafty. 
Knows better than to call in a green 
young engineer and tell him to make a 
quantum jump in technology. Even if 
that's what he wants done. 
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Bob Nerad seeks recognition 
But not just for himself. 

Bob was Chairman of a special Jaycee project to se
lect the "Outstanding Young Educator" in Schenectady, 
New York. 

He began by rediscovering firsthand some of the vi
brant situations that confront young teachers. With that 
background he was ready to coordinate the nominating 
and judging. 

Planning and coordinating come naturally to Bob. 
As a Production Control Specialist with General Elec
tric's Medium AC Motor and Generator Department, 
he keeps production lines running smoothly. Coordinat
ing machinery, raw materials and labor is crucial to any 
efficiently run business. 

With a mechanical engineering degree from Cornell, 
in 1962, and an MBA in personnel administration from 
George Washington, in 1963, Bob sought to plunge 

directly into meaningful work. He'd had enough theory 
and simulations to last him for awhile. 

At General Electric he found people that agreed with 
his thinking, and what's more, GE offered him imme
diate responsibility via the Manufacturing Management 
Program. 

Like Bob Nerad, you can get a fast start at General 
Electric, in R&D, design, production or technical mar
keting. Talk to our man when he visits your campus. Or 
write for career information to: General Electric Com
pany, Room 801B, 570 Lexington Avenue, New York, 
N. Y. 10022 699-25 

GENERAL fl ELECTRIC 
AN EQUAL OPPORTUNITY EMPLOYER (M / F) 
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Westinghouse needs engineers 
to solve little problems 

Microcircuitry actuall y began at 
Westi nghouse in 1958. when w e 
developed the first integrated c ir
cuit for the Air Force . Today . we're 
the largest producer of very-high
reliabi lity microcircuitry for th e 
aerospace industry . 

And there's no end in sight. As 
space vehicles get more comp li 
cated. e le ctronics have to get 

or big ones. 

smaller and better. W e're deep 
into R&D on the next generation. 

W estinghouse is also grappling 
with so me down-to -ea rth prob
lems . Big-city problems. W e make 
more products for construction 
than any other company . So. quite 
naturally. we 're deep in urban re 
newal and c ity planning. 

Whi ch doesn 't even sta rt to de-

scribe W estinghou se. W e're al so 
in computers. transportation . med
ical sc ience. oceanography. and 
more . Is that any way to run an 
elec tri ca l company? W e think so. 
If you think so. talk with ou r cam
pus recruiter. or write Luke Noggl e. 
W es tinghou se Education Ce nter. 
Pittsburgh . Pa. 15221. An equal 
opportunity employer. 

You can be sure ... if it's Westinghouse 



Engineering and Science at IBM 

"The interdisciplinary 
environment keeps you 
technologically hot!' 

"Working in data processing today pretty much 
means you work in a broad spectrum of tech
nologies," says Nick Donofrio. 

An Associate Engineer at IBM, Nick is a 
1967 graduate in Electrical Engineering. 
He's using his technical background 
to design circuits for computer 
memory systems. 

"Circuit design used to be a narrow 
job," he says. "Today it can take you 
into the front yard of half a dozen dif
ferent fields. In my job, for exam
ple, I consult with systems design 
engineers, chemists, physicists, 
metallurgists, and programmers." 

Keeping up 

The interdisciplinary environment 
at IBM helps an engineer or scientist 
keep up to date technologically. As Nick 
puts it, "You're constantly exposed to what's 
happening in other fields." 

IBM needs technical graduates to work in 
research, design and development, manufactur
ing, product test, field engineering, and space and 
defense projects. We also need technical people 
in programming and marketing. 

Check with your placement office 

If you're interested in engineering or science 
at IBM, ask your placement office for more 
information. Or send a letter or resume to 
Mr. Irv Pfeiffer, IBM Corporation, Dept. 
CA2020, 100 South Wacker Drive, 
Chicago, Illinois 60606. 

We'd like to hear from you even if you're headed 
for graduate school or military service. 

An Equal Opportunity Employer 
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Where will Matt Tate 
be tomorrow? 
Wherever the project leads, Matt Tate is on his way. Board ..• 
bench ... conference table. This young engineer sees them 
all at Delco. He was there w hen the project came from the car 
division. He'll be there when the model shop builds his prototype. 
He'll be looking over the shoulders of draftsmen, mechanics and 
stylists. The project's his. From start to finish . Step by step, 
skill by skill, Matt Tate's growing with the job. The, question is ..• 
can you say the same? Take a good hard look at how your 
career shapes up, compared with Matt's and his colleagues' at 
Delco. We need men who want every week to be a little 
different. For details, call collect. Area Code 317 /459 -2808. 
Or write : Mr. C. D. Longshore, Supervisor, Salaried Employment, 
Dept. 500, Delco Radio Division of General Motors, Kokomo, Indiana. 

DELCO~ 
RADIO MARK=tNCE 

AN EQUAL OPPORTUNITY EMPLOYER 
DIVISION OF GENERAL MOTORS 
KOKOMO, INDIANA 
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From The 

Editor's Desk 

Welcome! The Staff of YOUR magazine, the Missouri Shamrock, welcomes 
you into a new year of challenges. What challenges '69 will bring, no one can say, 
but we must be ready to meet them head on. 

As students, we find ourselves again facing that "uniquely di/ ferent experi
ence" called final week cram. I hope Christmas Vacation was spent wisely, that 
some time was spent with noses in books and not in foam, because we, unlike 
many schools, have no dead week before finals. Do you feel cheated or deprived? 
Well, you should! "But what can I do?" you ask. "Well, what about the Engineer
ing Student Council?" 

This is the purpose of our newly formed divisional Student Council. But I 
daresay very few of you know who your representatives are. That was why we 
presented them to you in our December issue. Check your old Shamrock. Famili
arize yourself with them. They are your direct link to the faculty and the Dean. 

But again I daresay that few will voice their opinions. Why? Because of that 
feeling which seems to exist throughout the student body. Whenever you hear 
the word, you can generally get set for a s.ermon from someone. As Engineer
ing students, you are probably somewhat used to it. To be sure, there are certain 
instances in which it may be excused. There is no reatwn why an individual should 
concern himself about matters which in no way can afifect him. 

But many engineers are too APATHETIC about matters which do immediate
ly concern them. Of what matters do I speak? 

One matter of importance which I have already cited is YOUR Student Coun
cil. I emphasize "YOUR." 
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Another is this publication. During the four years that I have been here at 

the University, there have been very few times I have heard students voicing 

opinions regarding this magazine. When anything was heard it consisted of, 

"When is the blooming thing coming out and where can I get one?" or "Who 

writes those terrible jokes?" The magazine has gradually begun to improve over 

earlier issues. But our staff is very limited, and since we must depend on volun

teers sometimes things don't work out as they should. 

Why should you care? Well, whether you like it or not, you can't disregard 

the fact that this magazine is an integral part of our College of Engineering. Im

pressions made by this publication can help or hurt the College and you as a part 

of it. Our magazine is sent to most high schools in the State of Missouri, many in

dustries, alums and other interested persons. Included in the distribution are En

gineering students, faculty and various Columbia organizations. 

This is YOUR publication. It is an organ of student thought and opinion. It 

can benefit you, but only if you use and support it. We need YOUR help! 

In less than two months from now, it will be time for St. Pat to make his an

nual visit to the campus. As usual, the St. Pat's board is busy making prepara

tions to receive him. Also as usual, the other ninety-nine percent of the engineers 

are doing absolutely nothing. 

I often wonder why the vast majority of my fellow engineering students are 

so apathetic toward their one and only social function. I think the reason for this 

apathy is the fact that most of us have never even tried to have some fun during 

Engineer's Week. We just let it pass as if it were another week. 

Why not try a new approach this year? Let's get out and help the Board plan 

and prepare for St. Pat Week. And then let's go to the skits, the serenade, soak 

up some liquids at the Bar-B-Que, and turn out in full force to greet St. Pat. That's 

the only way to enjoy Engineer's Week: put yourself in it and you will get many 

happy returns. 

CHALLENGES-yes, we do face a few. This is a new year, and I am taking 

this opportunity to turn over a new Shamrock leaf. Let's put an end to APATHY. 

Again, the staff of YOUR magazine welcomes you to a year of challenges. 

Are YOU ready to accept them? 

JANUARY, 1969 

Larry R. Christenson 
Editor 
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The less you've heara aboutus the better. 
Maybe you think that's a funny way 

to talk to you. 
But we don't think it is. 
Many people think we're only a big 

chemical company. 
Chemicals being the biggest thing 

we have. 
But what we'd really like you to 

, know is that we're also a forest prod
ucts company. Olinkraft. 

Plus a lightweight paper company. 
Ecusta. 

Plus a packaging film company. 
And that we're an aluminum com

pany. And a brass company., 
And a sporting arms and ammuni

tion company. (You've heard about 
Winchester? That's 4s.) 

The reason we're telling you all this 
is that the competition to get you is 
awfully tough. 

And a big corporation that can offer 
you the choice of a dozen smaller com
paniel'J, has 

But don't let this steer you away 
from chemicals, if that's on your mind. 
There's everything here from in organ
ics and organics to specialty and agri
cult ural. 

Now you've heard inore about us. 
That's better. j;, 

You can do two things "now. Meet 
with your Placement Officer. Or.)Vrite 
Monte H. Jacoby, our College Relations 
Officer, here at Olin, 460 ~1• 
P Ave., N. Y. 0022. " ID 





The Interviewer and You 

It's 10:00 a.m. and George Abstract, IT Senior, is 
adjusting his tie as he opens the door of the Placement 
Office. 

George is a little self-conscious about his tie. He 
hasn't worn one to school since his last job interview a 
week ago--and that one was a bust. This time George 
would like to do better but he is still apprehensive about 
the next 30 minutes. 

For George, this half hour could be the moment of 
truth, but he isn't fully aware of it. He doesn't realize 
that this is the time and place where many company 
presidents get started. George sees it simply as another 
interview! 

With a twist of his wrist the door opens and he is 
face to face with the job interviewer from a company 
for which George has indicated he might consider work
ing. 

"Good morning, George. I'm Wayne Benson." 
"Hello." 
After shaking hands, they both sit down and the 

company interviewer picks up George's resume sheet 
which has been given to him earlier by the placement 
office. 

"How's the weather outside? Is it any warmer?" 
"Not much. I just ran over from the Union." 
"If it's not the cold, it's snow!" 
"Or both." 
"Right, and you're in M.E. ?" 
"Yes," George says confidently. 
"With an interest in sales?" 
"Well, I don't know. We had to put something 

down on the sheet." 
"I see. What do you want to do?" 
There's a pause while George thinks a moment. He 

knew that question was coming. They all ask it. After 
all, it's the natural question. 

"Well, I'd like to get into management," George 
answers-just as he answered in the interview a week 
ago. 

Right there, George has probably blown the inter
view. 

What George really said was, "I haven't done my 
homework. I haven't prepared for this interview any 
more than I prepared for the one before." 

George is not alone. He is like many students who 
think big but not realistically and say they want to get 
into management (but probably mean administration) . 
They come to an interview with an attitude of "here I 
am, what are you going to do for me?" George, like the 
others, will blunder through a series of job interviews, 
probably ending up with something acceptable (thanks 
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to a good interviewer) but not exactly what he wanted 
-and certainly not "management." 

The sad story is that George probably could have a 
job he really wanted-one he was best qualified for
if he had made the right preparations for his interview. 
George should have had the facts the interviewer was 
looking for when he asked, "What do you want to do?" 

George should have been more specific and an
swered, "My interests tend toward designing things. I 
like to sit down by myself and work out design prob
lems, especially with motors." 

If George also likes to work with people, he should 
say that. He should be specific in outlining all of his 
own known interests and abilities. Does he like to 
travel? Does he like to live in large or small cities? 
What courses interest him most? 

There may be a big difference between what 
George thinks he would like to do and his identifiable 
interests, and this is what the interviewer wants to dis
cover. If George likes to sit down by himself and design 
things, it may not be in his best interests to talk of an 
administrative (management) position which probably 
involves a lot of memo writing and dealing with people. 

When he asks, "What do you want to do?" the in
terviewer is asking George to establish a base from 
which they both can work in finding those job areas 
best suited to his potential. If George is slow at doing 
this, the interviewer has to try to pry it out of him by 
fishing around with polite questions that take up a lot 
of the half hour. 

George isn't expected to articulate a well-rehearsed 
list of specifics as he sits down for his interview. In 
fact, if George is like many students he may be a little 
ill at ease under the circumstances. Prior consideration 
of his abilities and interests, however, may well lead to 
an easier and more direct flow of meaningful thoughts 
and words: a rapport between George and the inter
viewer. 

Well before the interview, George and all student 
interviewees should sit down and determine where 
their abilities and interests lie. If you are interviewing 
this year, take time to make a personal inventory. You 
might ask yourself which of your abilities have been 
praised most often? Which of your traits are most 
often criticized? What about leadership? Have you 
sought leadership or have you avoided it? 

How are your abilities in the area of oral and writ
ten expression-these are quite important. How sensi-

(Continued on page 13) 
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Wemay 
build a bigger engine 

at our #2 plant. 
Help wanted: 

Could you 
engineer the changeover 

economically? 
Situation: Complete design scheme for tools, 

jigs, and fixtures needed. Also 
need plans detailing how much time 
will be required, under optimum 
conditions, for line changeover. 

Question: ls there some way we can 
implement this change by utilizing 
most of the existing machinery 
at the plant? 

Problem: As a modest volume plant, it is 
imperative that we don 't lose 
valuable time and resulting sales. 
Suggest you visit the Mexico City 
Plant where a similar changeover 
occurred. Would appreciate solu
tion by Friday, next week. Thanks. 

Want to work on a challenging assignment like this? 
A riew member of the manufacturing engineering team 

at Ford Motor Company does. Today his job may be 
establishing the manufacturing sequence of a new engine. 
Tomorrow, it may be determining the manufacturing feasi
bility of a new product idea. 

If you have better ideas to contribute, and you're looking 
for challenging assignments and the rewards that come 
from solving them, come work for the Better Idea company. 
See our representative when he visits your campus. Or 
send a resume to Ford Motor 

To assist in solving assignments like these, our people 
have a giant network of computers at their service. Com
plete testing facilities. The funds they need to do the job 
right. 

Page 12 

Company, College Recruit- -
ing Department. The , • 
American Road, Dear- ., 
born, Michigan 48121. An 
equal opportunity employer. 
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INTERVIEW AND YOU 
(Continued from page 11) 

tive are you? The way you take criticism may be a sig
nificant factor in the type of career you are seeking. Do 
you have an imagination? If so, how do you use it
remember, tomorrow's products and services are born 
from today's imaginative ideas. 

How good are you at working with people? Do you 
make friends easily and do you like to work with differ
ent people, or would you rather work with the same 
people every day? You should have answers to ques
tions like these ready for the interview. You don't have 
to wait for the interviewer to ask the questions. If 
it seems appropriate, volunteer the information yourself. 

Impressions of Industry 
When you have listed your own known interests and 

abilities, you are ready for stage two: reappraising 
your attitude about industry. Students all too often carry 
stereotyped impressions about organizations and the 
kind of people in them. 

If you think a corporation vice president is the epit
ome of William Whyte's Organization Man, you're in 
for a surprise. This simply isn't so, and the picture you 
have drawn of yourself in industry may not be true, 
either. In fact, some students have dealt themselves out 
of promising careers in industry because of stereotyped 
impressions. 

It will pay you to check before your interviewing 
begins. Ask somebody in industry what his daily work 
life is like. Discuss the pros and cons of employment in 
industry, government and education with qualified per
sons-maybe friends who have had summer employ
ment, students in work-study programs or alumni who 
have experience in these fields. Get a clear picture of 
the scene before you say industry is or isn't for you. 

The same thing is true about individual firms. With 
you, one company may have a good image and another 
may have a bad image. When you are considering what 
firms you will interview with, ask yourself why-why 
this company? Then examine your answer and separate 
fact from fancy. You may show yourself that a little 
more checking is in order. 

Investigation 
Although it isn't always possible ( especially with 

smaller or far away firms) , you should spend more time 
investigating any particular company before your inter
view. Placement office literature, the placement direc
tor, reference books such as Poor's and Moody's, and 
friends who already have interviewed or worked at the 
firm will be helpful. 

Such an investigation may enable you to tell the 
interviewer that you think you would rather work in 
the retail products division than in the government sys
tems division. You may find the company has a plant 
near a city you have always liked. Company literature 
will indicate the duties and opportunities that await 
new employees with skills or interests like yours. With 
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a brief investigation, you might also find the company 
is not what you thought it was. 

If all of these steps-no matter how elaborate
were taken and preparation and thought were truly 
given by the candidate for a position, his eventual ca
reer decision would be much simpler and, certainly, the 
initial contact with the interviewer would be easier. 

Other Factors 
As you prepare for your interview, you should also 

be aware that other factors about yourself will come 
into consideration. Their approach or technique may 
vary, but in general, interviewers are looking at the fol
lowing qualities in a student: 

• Health. This is an important factor for certain 
kinds of career opportunities and needs evaluation. Do 
you have a record of any health problems? 

• Appearance. Consider how you dress and also 
your grooming. 

• Character. Any company is always interested in 
the responsibility of prospective employees and, in gen
eral, their emotional stability. 

• Expression. Do you convey your ideas fluently, 
forcefully and concisely? In other words, have you 
really thought through what you are saying and what 
you want to say during the brief contact with the in
terviewer? 

• Education. Will your education contribute to 
the success and performance of the job for which you 
are being considered? 

Th·e Interviewer and You 
• Intelligence. Have you coordinated all of your 

experience and abilities to arrive at a wise decision as 
to why you want a particular career at this time in 
your life? 

• Motivation. What sort of motivation do you have? 
If you have a record of interests and contributions 
which indicate a great deal of motivation, it is like
ly this will be a contributor in the future. 

There are many additional ways of considering a 
student, but the above points are generally noted by 
most interviewers who then make an evaluation ac
cording to their company's individual needs. 

The Interviewer and His Company 
One of the things which can add confusion to even 

a well planned interview by the student is the inter
viewer. Without doubt, there are all types of inter
viewers. One of the most difficult things for a student is 
to avoid making a final decision toward a company or 
industry on the basis of an individual interviewer. A 
student can be led astray at times by the glib, polished 
representative and also can be frightened away from 
further contact by the not so polished interviewer who 
shows up representing his company. 

The student who is well prepared for his interview 
in the first place will be in a better position to evaluate 
the interviewer. When the half hour is up, you should 

(Continued on page 15) 
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But the rest of the week you really won't want to. We hope. D How come? We'll give yoti every 

chance to be so busy, so challenged, so involved that you'll look forward to each day. We'll give you 

every opportunity to accomplish something. And then get credit for it. D That's what we really 

offer. In marketing, refining, planning and engineering, research and development, or administra
tion. D Is there something better? D Don't sleep on it. Talk to our representative on your cam
pus. See our ad on the next page for the date. 
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Conte-with us 
and sleep late. 

Sundays. 

STANDARD OIL DIVISION 
AMERICAN OIL COMPANY D 

€> 
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Now is lhe lime: 

If you have a degree in: 
Chemical Engineering 1Pa.o., M.s., s.s.1 

Mechanical Engineering 1s.s.1 

Civil Engineering 1s.s.1 

You can work in one of our 
following departments: 

REFINING, 
PLANNING & ENGINEERING 

RESEARCH and DEVELOPMENT 
MARKETING 

CORPORATE STAFF 

Doing the following types 
of work: 

Systems Engineering 
Plant Engineering 
Field Engineering 

Process Economics Engineering 
Design Engineering 

Process Engineering 
Process Development Engineering 
Product Development Engineering 

Project Engineering 
Technical Sales Representative 

Industrial Marketing Engineering 
Structure and Design Engineering 

Talk to our Representatives 
D. W. ABSHEAR 

E.A. HARMS 
L. J. SANDHEINRICH 

February 11 & 12, 1969 

~ 
:::iiiiiiiaim-.:: 
STANDARD 
ii!!!!!!!IIIII_,@ 

STANDARD OIL DIVISION 
AMERICAN OIL COMPANY 

An equal opportunity employer 
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INTERVIEW AND YOU 
(Continued from page 13) 

be able to make a judgment on how the interview went. 
Are you satisfied or not? If not, why? Was it you or 
was it the interviewer? 

Suppose you were well prepared but feel the inter
viewer wasn't able to answer your questions, had the 
wrong personality for you or just simply didn't live up 
to your expectations. Does this, or should this, rule out 
further contact with the company? 

No. Definitely not. 
If you are still interested in the company as the 

interview closes, ask the interviewer who else you might 
contact at his firm for further information. Get the 
name and address, then write a brief letter explaining 
the situation. Chances are, you'll receive a speedy re
ply. Your placement director might also be of assistance 
in providing you the name of another contact at the 
company. 

The one thing experienced interviewers try to be 
conscious of is the effect they will have on the student 
by the things they say and the way they say them. 
While most interviewers cannot answer all specific ques
tions from all students, it is important they know the 
basics of their company. The experienced interviewer 
will have done his homework in preparation for the half 
hour with a student. 

Assuming differences among interviewers and 
among students in the job interview situation, fortune 
today is smiling upon the student. If you are inter
viewing this year, you are in a market that never 
existed before. The placement office has done a lot of 
work for you. For one thing, it probably has given 
you a convenient choice of many companies, many 
training programs and provided many opportunities. 
Your future-five or ten years from now-looks good. 

Without putting you on, you are much better 
trained than those students who have gone before you. 
Your interests are much broader than those of previous 
classes. All things considered, you are better prepared 
to enter industry. 

But being better prepared for industry and being 
ready for an employment interview are two different 
things. When you realize this, you'll have found the key 
to a better job. 

In general, today's rapid fire interviews through a 
placement office can be made much easier if you will 
simply take the time to evaluate yourself. You have to 
be cognizant of your internal feelings toward people 
and things. You must be aware of kinds of industries 
and companies. You must understand your beliefs and 
convictions. You must practice the art of communica
tions in making your evaluation an effective instrument 
in job hunting. 

Remember: You've spent several years preparing 
for your future. Don't take a chance on blowing it in 
a half hour. 
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FEBRUARY RECRUITING CALENDAR 
MONDAY TUESDAY f WEDNESDAY I THU_R_SI:>_~! FRIDAY 

3 4 5 6 7 
IOWA STATE HIGHWAY TRANE COMPANY US NAVAL SHIP SYSTEMS STANDARD OIL OF CITY OF ST. LOUIS 
COLLINS RADIO COMMONWEALTH EDISON COMMAND CALIFORNIA OLIN 
CHEMICAL ABSTRACTS US NAVAL AIR TEST CENTER CORNING GLASS EMERSON ELECTRIC SINCLAIR 
CONTINENTAL CAN HYSTER CO. FISHER SCIENTIFIC IBM EMERSON ELECTRIC ICO-OPl 
TRANE COMPANY GENERAL ELECTRIC STANDARD OIL OF BANK BUILDING & 
IDAHO NUCLEAR DETROIT EDISON CALIFORNIA EQUIPMENT CORPORATION 

CORPORATION U. S. STEEL DOW CHEMICAL SAN FRANCISCO BAY NAVAL 
SQUARED SHIPYARD 

UNION CARBIDE 
!NUCLEAR DIV.! 

10 11 12 13 14 
DIAMOND SHAMROCK PHILLIPS PETROLEUM U.S. ARMY MATERIEL WESTINGHOUSE HUMBLE OIL 
SUNSTRAND CORPORATION BENDIX CORPORATION COMMAND HUMBLE OIL SHELL OIL 
PHILLIPS PETROLEUM GENERAL DYNAMICS CITY OF KANSAS CITY SHELL OIL PENN CENTRAL 
BAILEY ICONVAIRl SWIFT & COMPANY PENN CENTRAL NEW YORK CENTRAL 
BENDIX CORPORATION AL-JOHNSON CONSTRUCTION CITIES SERVICE OIL UNITED STATES GYPSUM 
GENERAL DYNAMICS co. UNION ELECTRIC 

ICONVAIRl CONSUMERS POWER WORTHINGTON 
AMERICAN OIL IMFG. DIV.! CORPORATION 

17 18 19 20 21 
CHARMIN PAPER PRODUCTS BOEING AUTONETICS DEERE & COMPANY BOOZ ALLEN 
FACTORY MUTUAL CATERPILLAR OWENS CORNING BECHTEL LAWRENCE RADIATION LAB 

ENGINEERING CORP. CELANESE CORPORATION FIBERGLASS AMERICAN ELECTRIC POWER MARVEL SCHEBLER 
COLGATE PALMOLIVE PPG INDUSTRIES MALLINCKRODT CHEMICALS CORPORATION CROWN ZELLERBACH 
AMERICAN CAN LACLEDE GAS GOODYEAR TIRE & RUBBER 3M COMPANY U. S. FOREST SERVICE 
BOEING GOODYEAR AEROSPACE BEl.L TELEPHONE 
CATERPILLAR NORTH AMERICAN ROCKWELL RALSTON PURINA 

I Rocketdyne l ILL!NOIS TOOL WORKS 
DEERE & COMPANY 
BECHTEL 

24 25 26 27 28 
PPG INDUSTRIES !CHEMICALS INTERNATIONAL HARVESTER PROCTER & GAMBLE GENERAL MOTORS CONTINENTAL PIPELINE 

DIVISION! LOUDEN GENERAL MOTORS U. S, PATENT OFFICE ST. JOSEPH LEAD 
AUTOMATIC ELECTRIC PROCTER & GAMBLE CHRYSLER CORPORATION CITY OF DETROIT HALLMARK CARDS 
HONEYWELL NALCO CHEMICALS GRANITE CITY STEEL SCHLUMBERGER LTD. WYANDOTTE CHEMICALS 
U.S. NAVY UNDERWATER LAB LEO A. DALY, CONTRACTORS HEWLETT PACKARD CONTROL DATA DA, NAVAL AVIONICS 
PITTSBURGH-DES MOINES GENERAL MOTORS LACLEDE STEEL CORPORATION FACILITY 

STEEL POWERS REGULATOR PUGET SOUND NAVAL 
NOOTER CORPORATION B. F. GOODRICH SHIPYARD 
INTERNATIONAL HARVESTER NATIONAL GYPSUM 
UNITED UTILITIES 
CALIFORNIA STATE 

PERSONNEL BOARD 



''There 
are lots of 
big companies. 
WhatN so-good 
about yours?'' 
Here's what: at IH you won't have to stand 
in line waiting for responsibility. You'll get it. 

Right from the start. 

And you won't be pushed into a job 
that leads to nowhere. 

You'll move up on your merits. The sooner you can 
cut it, the quicker you'll move. , 

You see, we're looking for the thinker. The innovator. 
The type of guy who has lots of imagination 
and plenty of guts. (It takes guts to make decisions 
and stand up for your ideas.) 

You'll have to be on the ball all right. But we'll 
give you plenty in return. 

For one thing, we're diversified. You'll find all kinds 
of action in steelmaking, motor trucks, 
construction or farm equipment. And lots of things in 
research and development. (We've got some far-out 
ideas on laser beam construction equipment, 
solar energy and nuclear power.) 

In other words, we're working on things that should 
shape the future. Yours and ours. 

So talk to your campus placement officer 
about us. He'll give you the word on the jobs we have 
in engineering, accounting, production 
management and sales. ■ 
Sure, we're a big company. But we're big in 
a lot more ways than just size. Ht. 

11\fT&aNATIONAL HARVESTER 
An equal opportunity employer M/F 

JANUARY, 1969 

Continuous casting, vacuum degassing and basic oxygen 
steelmaking in progress at IH Wisconsin Steel. Plant is one 
of first in U.S. combining all three processes. 
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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 ............................ . 
ampere~ .......................... . 
amperes ................ ........... . 
amperes per sq. cm ..... . 
amperes per sq. \nch .... . 
amperes per sq. !nch ... . 
amp_eres per sq. mch .... . 

::~:~:=:~~~::::::::::::::::::::: 
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 ....... ............... . 
centimeter-dynes ............ . 
cen timeter-dynes ............ . 
centimeter-dynes .... ........ . 
centimeter-grams ........... . 
centimeter-grams ........... . 
centimeter-grams ........... . 

BY TO OBTAIN MULTIPLY 

10 amperes. centimeters of mercury ... . 
3x1010 statamperes. centimeters of mercury ... . 
64.62 amperes per sq. inch. centimeters of mercury .. . 

centimeters of mercury ... . 
121.067 ampere-turns centimeters of mercury ... . 

gilberts 
25.40 ampere-turns per inch centimeters per second ... . 

centimeters per second ... . 
10 coulombs. centimeters per second ... . 

3xl010 statcoulombs centimeters per second ... . 
64.52 coulombs per sq. inch. centimeters per second ... . 
109 farads centimeters per second ... . 

1015 microfarads. ems. per sec. per sec •...... 
9xl020 statfarads. ems. per sec. per sec •...... 

10·9 henries ems. per sec. per sec ...... . 

10·6 milihenries. circular mils ...................... . 
1/9xl0·20 stathenries. circular mils ...................... . 
1.662x102 mhos per mil foot. circular mils ...................... . 

103 megmhos per cm. cube. cord-feet ................................ 4 

10•15 megohms cords ...................................... 8 

i&:; microhoms. coulombs .............................. . 

1/9xl0·20 ~fa1riiims. ~~~~~~~:··p;;··;q:··i~c·h:::::: 
10·3 microhms per cm. cube. coulombs per sq. inch ..... . 

6.015xl0·3 ohms per mil foot. coulombs per sq. inch ..... . 
1/3xlO·lO statvolts. cubic centimeters ............. . 

10·8 volts. cubic centimeters ............ . 

43,560 f t cubic centimeters ............ . 
4047 square e\ • cubic centimeters ............ . 

1.::J:.~i·3 :~~=~= ::;iie~~s. ~~t~ ~!~il~!i!~:::::::::::::: 
4840 :i~:~: v;::J;. ~~t~ ~:~u~:::~:::::::::::::: 

3.~g95;fos ~~f1~~~~et. ~~t\~ ~!!L:::::::::::::::::::::::::: 
1/10 abamperes. cubic feet ...................... _ .... . 
3x109 statamperes. cubic feet .......•..................... 
6.452 amperes per sq. inch. cubic feet .......... ,----; 

0.01550 abamperes per sq. cm. cubic feet ........................... . 
0.1550 amperes per sq. cm. cubic feet ........................... . 

4.650x108 statamperes per sq. cm. cubic feet ........................... . 
1/10 abampere-turns cubic feet per minute .... . 
1.257 ·1b cubic feet per minute .... . 

gi erts. . cubic feet per minute ... . 
2.540 ampere-turns per m. cubic feet per minute ... . 

0.03937 abampere-turns per cm. ·cubic inches ....................... . 
0.3937 ampere-turns per cm. cubic inches ....................... . 
0.4950 gilberts per cm. cubic inches .................... - .. 

0.024 71 acres. cubic inches ....................... . 
100 square meters. cubic inches ....................... . 
76.0 ems. of mercury. cubic inches ...................•.... 

29.99. inches of mercury. cubic inches ...................... . 
33.90 feet of water. cubic inches ....................... . 

10.333 kgs. per sq. meter. cubic meters ...................... . 
14.70 pounds per sq. inch. cubic meters ...................... . 
1.058 tons per sq. foot. cubic meters ...................... . 

8 lo 7 cubic meters ...................... . 
9. 70x · atmospheres. cubic meters ...................... . 

1 dynes per sq. cm. cubic meters ...................... . 

2.00.8091x01200·3 kgs. per sq. meter. cubic meters ...................... . 
1.450xl0•5 pounds per sq. foot cubic meters ...................... . 

pounds per sq. inch. cubic yards ..............•.......... 
144 sq. in.xl in. cubic inches. cubic yards ........................ . 

0.2530 kilogram-calories. cubic yards ........................ . 
777.5 foot-pounds. cubic yards ........................ . 

3.927x10·4 horse-power-hours. cubic yards ........................ . 
1054 ioules. cubic yards ....................... . 
107.5 kilogram-meters. cubic yards ....................... . 

2.928x10·4 kilowatt-hours. cubic yards ........................ . 

12.96 foot-pounds per see. cubb!c yardds per m!nute .. . 
0.02356 horse-power cu 1c yar s per minute .. . 
0.01757 kilowatts. cubic yards per minute .. . 

17.57 watts. Days ........................ ·-············ 
0.1220 watts per square inch. Days .......... ·-·························· 
1.244 cubic feet. Days ...................................... . 

2160 cubic inches. decigrams ........... ·-··············· 
0.03524 cubic meters. deciliters ............................. . 

4 pecks. decimeters ........................... . 
64 pints (dry). degrees (angle) ................. . 
32 quarts (dry) degrees (angle) ................. . 
1 square meters. degrees (angle) ................. . 

O.Ol grams. ddegrees per secondd ......... . 
egrees per secon ......... . 

0.01 liters. degrees per second ......... . 
0.3937 inches. dekagrams ........................... . 

0.01 meters. dekaliters ............................ . 
393.7 mils. dekameters ......................... . 

10 millimeters. dollars (U.S.) .................... . 

1.020xl0·3 centimerer-grams. dollars (U.S.) .................... . 
1.020xlO·S meter-kilograms. dollars (U.S.) .................... . 
7.376x10·8 pound-feet. dollars (U.S.) .................... . 

drams ................................... . 
980.7 centimeter-dynes. drams ................................... . 
10·5 meter•kilograms. dynes .................................... . 

7.233xl0·5 pound-feet. dynes .............. ...................... . 

BY 
0.01316 
0.4461 
136.0 
27.85 
0.1934 
1.969 

0.03281 
0.036 

0.6 
0.02237 

3.728x10·4 
0.03281 

0.036 
0.02237 

6.067x10-6 
7.864x10·7 

0.7864 
ft.x4 ft.xl 
ft.x4 ft.x4 

1/10 
3x109 

0.01650 
0.1650 

4.660x108 
3.631xl0·5 
6.102x10·2 

10·6 
1.308x10·6 
2.642x10-4 

10·3 
2.113x10·3 
1.067x10·3 
2.832x104 

1728 
0.02832 
0.03704 
7.481 
28.32 
69.84 
29.92 
472.0 
0.1247 
0.4720 

62.4 
16.39 

6.787x10·4 
1.639xl0·5 
2.143x10·5 
4.329xl0·3 
l.639x10·2 

0.03463 
0.01732 

106 
36.31 
61.023 
1.308 
264.2 

103 
2113 
1057 

7.646xl05 
27 

46.666 
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 

0.01746 
0.1667 

0.002778 
10 
10 
10 

6.182 
4.20 

0.2066 
4.11 
1.772 
0.0625 

1.020xl0·3 
7.233xl0·5 

TO OBTAIN 

atmospheres. 
feet of water. 
kgs. per square meter~ 
9ounds 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. 
3quare mils. 

ft. cubic feet. 
ft. cubic feet. 

abcoulombs. 
statcoulombs. 
abcoulombs per sq. cm. 
coulombs per sq. cm. 
statcouls per sq. cm. 

ubic feet. 
.ubic inches. 
cubic meters. 
cubic yards·. 
irallons. 
liters. 
pints (liq.) 
quarts (liq,) 
cubic ems. 
cubic inches. 
cubic meters. 
cubic yards. 
iallons. 
liters. 
pints (liq.) 
quarts (liq.) 
cubic ems. per sec. 
~allons per sec. 
liters per second. 
lbs. of water per min. 
cubic centimeters. 
r,ubic feet 
r.ubic meters. 
cubic yards, 
gallons. 
liters. 
pints Oi~.) 
quarts (hq.) 
cubic centimeters 
cubic · feet. 
cubic inches. 
cubic yards. 
~allons. 
liters. 
pints (liq.) 
quarts (liq.) 
cubic centimeters 
cubic feet. 
cubic inches. 
cubic meters. 
l('allons. 
liters. 
pints (liq.) 
quarts (liq.) 
cubic feet per second. 
l\'allons per second, 
liters 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. 



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,.ads ......... ...........•.. ··-·-···· 
fathoms .......................... ...... . 
feet.-----·············•·· 
feet ....................................... . 
feet .......................... ········--
feet .................................... •· 
feet .................................. - ·-
feet of water .............. ~ . 
feet ot water ................. .. . 
feet ot water .................. -
feet ot water ........... •-···-
feet ot 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 ............... ... ........... .... .. . 
irrams ................................... . 
irrams ................................... . 
gram-calories .................... .. 
gran1-cen titG"! ters 
grant-centimeters .. 
gran1-cen ti!nt'.tcrs ....... ...... . 

BY 
2.248x10·8 

1 

9.486x10·11 
1 

7.376x10·8 
1.020x10·3 

10•7 
2.390x10·11 
1.020xl0·8 
li.692x10·9 
4.426xl0·6 
7.376x10·8 
1.341xlO·lO 
1.434xl0·9 

10·10 

10·9 
10·8 

9xl0·11 
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 

1.286x10·3 
1.356x107 ' 
5.050x10·7 

1.356 
3.241x10·4 

0.1383 
3.766x10•7 
1.286x10·3 

0.01667 
3.030xl0·5 
3.241xl0·4 
2.260xl0·5 
7.717xl0·2 
1.818x10·3 
1.945xl0·2 
1.356x10·3 

0.193 
0.811 

0.03866 
40 

3786 
0.1337 

231 
3.785x10·3 
4.961x10·3 

3.786 
8 
4 

2.228x10·3 
0.06380 
6.452 

0.07948 
0.7958 
2.021 

0.1183 
0.26 

1 
0.06480 
0.04167 
980.7 
15.43 
10·3 
103 

0.03527 
0.03215 
0.07093 

2.205x10·3 
3.968x10·3 
9.302x10·8 

980.7 
7.233x10•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 per sec. 
horse-power. 
kg.-calories per min. 
kilowatts. 

ab farads. 
micro farads. 
stattarads. 
feet. 
centimeters. 
inches. 
meters. 
yaras. 
yards. 
atmospheres. 
inches of mercury. 
l(gs. per square meter. 
pounds per sq. ft. 
pounds per sq. inch. 
centimeters per sec. 
feet per 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. per sec. 
kms. per hr. per sec. 
meters per sec. per sec 
miles per hr. per sec. 
British thermal units. 
ergs. 
horse-power-hours. 
joules. 
kilograms-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·-······················ 
hectowatts ........................... . 
hemispheres (sol. angle). 
hemispheres (sol. angle). 
hemispheres (sol. angle) 
henries ................................. . 
henries ................................. . 
henries ................................. . 
horse-power ....................... .. 
horse-power ........................ . 
horse-power ........................ . 
horse-power ........................ . 
horse-power ........................ . 
horse-power ....................... . 
horse-power ....................... . 
horse-powe r (boiler) ....... . 
horse-vower (boiler) ....... . 
horse-power-hours ............ . 
horse-power-hours ........... . 
horse-power-hours .......... .. 
h.orse-power-hours ........... . 
horse-power-hours .... ...... .. . 
horse-power-hours .......... .. . 
hours ............. ....................... . 
hours ............. ...................... .. 

Inches ................................. .. 
fnches ................................... . 
[nches ................................... . 
Inches of mercury .......... .. 
Inches of mercury ........... . 
Inches of mercury .......... . 
Inches of mercury .......... . 
[nches of mercury ....... .. .. 
[nches 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 .. .. 
kilo lines ............................... . 
kiloliters .............................. . 
kilometers ........................... . 
kilometers ...............•............ 
kilometers······················-···· 

BY 
9.807x10·5 
2.344x10·8 

10•5 
5.600x10·3 

62.43 
0.03613 

3.405x10·7 

2.471 
1.076x105 

100 
100 
100 
100 
0.5 
4 

6.283 
109 
103 

1/9xl0·11 
42.44 

3a,ooo 
550 

1.014 
10.70 

0.7457 
746.7 

33,520 
9.804 
2547 

1.98x106 
2.684xl06 

641.7 
2.737x105 

0.7457 
60 

3600 

2.640 
103 
.03 

o.o3a42 
1.133 
345.a 
70.73 
0.4912 

0.002348 
0.07355 

25.40 
0.5781 
5.204 

0.03613 

9.486x10·4 
101 

0.7376 
2.390x10•4 

0.1020 
2.778x10·4 

980.665 
103 

70.93 
2.2046 

l.102xl0·3 
3.968 
3086 

1.558x10·3 
4183 
426.6 

l.162x10·3 
51.43 

0.09361 
0.06972 

2.373x10·3 
0.3417 

9.302x10·3 
9.807x10i 

7.233 
9.807 

2.344x10·3 
2.724x10·6 

10·3 
0.06243 

3.613xl0•5 
3.406x10·10 

0.6720 
9.678xl0·5 

98.07 
3.281x10·3 
2.896x10·3 

0.2048 
l.422x10·3 

108 
103 
103 
105 

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. 
cilogram-calories. 
kilogram-meters. 
'.cilowatt-hours. 
minutes, 
,econds, 

~en ti meters, 
mils. 
\'Bras. 
atmospheres. 
{eet of water. 
kgs. per square meter. 
pounds per square f~ 
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. 
~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 f~ 
pounds per square in. 
kgs. per square meter. 
maxwells. 
liters. 
centimeters. 
feet. 
meters. 



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 h our per sec ... . 
kilometers per min ........ . 
kilowatts ......... ............... ..... . 
kilowatts ............. ...... .......... . 
kilowatts ............. ... .. .. ... .. .... . 
kilowatts ................ .......... ... . 
l.il")watts .... ........... .............. . 
kilowatts ........................... .. . 
kilowatt-hours ................... . 
kilowatt-hours .. ...... ....... .... . 
kilowatt-hours ................... . 
kilowatt-hours ... .. .............. . 
kilowatt-hours ........ .......... . 
kilowatt-hours ................... . 
knots ........... ......................... . 
knots ... .......... ...... ................. . 
knots ........................ ............. . 
knots ... ................................. . 
knots per hour ................ . 

t~~:: ~=~ t~~~:::::::::::::::: 
knots per hour ............... . 

Lines per square cm ...... . 
lines per square inch .... . 
links (engineer's) ............ . 
links (surveyor's) ... ..... .... . 
liters ............ ...... ............... .. .. . 
liters ....... ....... .............. ........ . 
liters ........................... .......... . 
liters ............ ... .... .................. . 
liters ............................... ... ... . 
liters .................................... . 
liters ........... ............. ............. . 
liters ....... .................... ......... . 
liters per minute ..... ... .... . . 
liters per minute ........ ... .. . 
logl0 N ...... ...... .................... . 
logl0 N or In N ............. . 
lumens per sq. ft ........ .... . 

Marl:s (German) ....... ...... . 
Marks (German) ... ......... . 
Mar .. s (German) .. .... : ..... . . 
maxwells ............................. . 
megalines .......... .. .. .............. . 
megmhos per cm. cube .. 
megmhos per cm. cube .. 
megmhos per cm. cube .. 
megmhos per cm. cube .. 
megohms .............. ......... ...... . 
meters .................................. . 
meters ........... .. ...... ... ............ . 
_meters ............ ..................... . 
meters .................... ............. . . 
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 ........... .... . 
micrnhms ....... .. ..... . 
mkrohms .. ....... ... ..... ............ . 
microhms per cm. cube .. . 
microhms per cm. cube .. . 

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 

4.425x101 
737.6 
1.341 
14.34 
103 

3415 
2.655x106 

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 

1.308xl0-3 
0.2642 
2.113 
1.057 

5.855x10·1 
4.403xl0-3 

2.303 
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 

l/9xl0-17 
10s 

0.3937 

TO OBTAIN 

miles. 
yards. 
centimeters per sec. 
feet per minute. 
feet per second. 
knots per hour. 
'l'leters 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. 
13.t. units per min. 
foot-pounds per min. 
foot-pounds per sec. 
hnrse-power 
k~.-calories per min. 
watts. 
British thermal units. 
foot-pound s. 
horse-power-hours. 
Joules. 
kilogram-calories. 
kilogram-meters. 
feet. 
'dlometers. 
miles. 
yards. 
~entimeters per sec. 
feet per sec. 
kilometers per hour. 
miles per hour. 

gausses. 
z-ausses. 
inches. 
inches. 
cubic centimeters. 
cubic feet. 
cubic inches. 
cubic meters. 
cubic yards. 
gallons. 
pin ts Oiq.) 
quarts (liq.) 
cubic feet per second. 
,allons per second. 
log10 N or In N. 
logI0 N. 
foot-candles. 

dollars (U.S.) 
francs (French) 
pounds sterling (Brit.). 
kilones. 
maxwells. 
abmhos per cm. cube. 
megmhos per in. cube. 
mhos per mil foot. 
megmhos per cm. cube. 
ohms. 
:entimeters. 
feet. 
inches. 
kilometers. 
millimeters. 
yards. 
centimeter-dynes, 
centimeter-grams. 
pound-feet. 
centimeters per sec. 
feet per minute. 
feet per second. 
kilometers per hour. 
miles per hour. 
feet per minute, 
feet per second. 
kilometers per hour. 
kilometers per min. 
miles per hour, 
miles per minute. 
feet per sec. per sec. 
kms. per hour per sec. 
miles per hour per sec. 
abmhos per cm. cube. 
meghos per cm. cube. 
megmhos per in. cube. 
abfarads. 
farads. 
statfarads. 
grams. 
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 ..................................... . 

~ll:::::::::::::::::::::::::::::::::::::::: 
miles ... ..... ....... ... ................... . 
miles per hour ............ ..... . 
miles per hour ........ ....... . . 
miles per hour ............... . . 
miles per hour .. ....... ....... . 
miles per hour ...... ... ....... . 
miles per hour ............. ... . . 
miles per hour per sec ... . 
miles per hour per sec •... 
miles per hour per sec ... . 
miles per hour per sec •.. 
miles per minute ......... , .. 
miles per minute ........... . 
miles per minute ........... . 
miles per minute ........... . 
miles per minute ........ ... . 
'l1illi~rams ........................ .. . 
n,illihenries ..................... .. . . 
millihenries ........ ............ .... . 
millihenries ... ... ....... ........... . 
milliters ........ .. ........... ..... .... . 
millimeters .......... ............ ... . 
millimeters .... .. .. ........... ...... . 
millimeters ......................... . 
mils .... ........ .. ... ................. .. ... . 
mils ........................... ...... .. .... . 
miner's inches ................... . 
minutes (angle) ............... . 
minutes (angle) ... .. ... .. .... . 
months ................................ . 
months ............ ....... .............. . 
months ....... .......................... . 
months ................................ . 
myriagrams .. ...................... . 
myriameters ...... ............ ..... . 
myriawatts .... .............. ........ . 

Ohms ......................... ........... . 
Ohms ..... ..... .... .... .................. . 
Ohms ............................. ... .... . 
Ohms .. .. ....... ........................ . 
ohms per mil foot ............ . 
ohms per mil foot ........... . 
ohms per mil foot ........... . 
ounces ................................. . 
ounces ... ... ............... ....... ..... . 
ounces ........ ... ...................... . 
ounces ........ •· ·····-···· ······ ········ 
ounces (fluid) .......... ...... .. . . 
")Unces (fluid) .................. . 
ounces (troy) ............... ... . 
ounces (troy) ................... . 
ounces (troy) ................... . 
ounces (troy) .............. .... . 
ounces per square inch .. 

Pennsylvania (troy) .. ... .. . 
Pennsylvania (troy) ....... . 
Pennsylvania (troy) ...... .. . 
perches (masonry). ...... ... . 
pints C dry) ....................... . 
pints (liquid) ...... ..... ......... . 
poundals .. ...... ... ........ .. ..... .. .. . 
poundals ......... ...... ........... ... . 
poundals .. ....... ........ ..... .. ... ... . 
pounds .................................. . 
pounds ............. ... ................. . 
pounds .... ........................... .. . 
pounds ....... .. ....................... . . 
pounds .... .. ............. ...... ...... .. . 
pounds (troy) ...... ...... ... .... . 
pound-feet ..... .... ................. . 
pound-feet .......................... . 
ound-feet ........................... . 

pounds-feet squared ....... . 
pounds-feet squared ....... . 
pounds-inches squared ... . 
pounds-inches squared ... . 
pounds of water ............... . 
pounds of water ............... . 
pounds of water ............... . 
pounds of water per mir 
pounds per cubic foot ... . 
pounds per cubic foot ... . 
pounds per cubic foot ... . 
pounds per cubic foot ... . 
pounds per cubic inch ... . 
pounds per cubic incl\ .... . 
pounds per cubic inch ... . 
pounds per cubic inch ... . 
pounds per foot .............. . 
pounds per inch ............... . 

BY 
6.015 
2.540 
10·6 

l.609x105 
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 

1/9x10·14 
10·3 
0.1 

0.03937 
39.37 

0.002540 
10-3 
1.5 

2.909xl0-4 
60 

30.42 
730 

43,800 
2.628x106 

10 
10 
10 

109 
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 
1.655 
0.05 

24.75 
33.60 
28.87 

13.826 
14.10 

0.03108 
444.823 

7000 
463.6 

16 
32.17 

0.8229 
1.356x107 

13,825 
0.1383 
421.3 
144 

2.926 
6.945x10·3 

0.01602 
27.68 
0.1198 

2669x10·4 
0.01602 

16.02 
5.787x10·4 
6,456x10·9 

27.68 
2.768xl04 

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 hour. 
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 sec. 
feet per second. 
kilometers per min. 
knots per minute. 
miles per hour. 
1rams. 
:ibhenries. 
henries. 
stathenries. 
liters. 
centimeters. 
inches. 
mils. 
centimeters. 
inches. 
cubic feet per min. 
radians. 
seconds (angle). 
days. 
nours. 
minutes. 
seconds. 
kilograms. 
kilometers. 
kilowatts. 

abohms. 
m~gohms. 
microhms. 
,tatohms. 
abohms per cm. cube. 
microhms per cm. cube. 
microhms per in. cube. 
drams. 
grains. 
grams. 
pounds. 
cubic inches. 
liters. 
grains (troy). 
grams. 
pennyweights (troy). 
pounds (troy) 
pounds per sq. inch. 

5rains• (troy). 
grams. 
ounces (troy). 
cubic feet. 
cubic inches. 
:ubic inches. 
dynes. 
grams. 
pounds. 
dynes. 
grains. 
grams. 
ounces. 
poundals. 
pounds <11v.) 
centimeter-dynes. 
centimeter-grams. 
meter-kilograms. 
kgs.-cms. squared. 
pounds-ins. squared. 
kgs.-cms. squared. 
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 foot. 
grams per cubic cm. 
kgs. per cubic meter. 
pounds per .:ubic foot. 
pounds per mil foot. 
kgs. per meter. 
grams per cm. 



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.) ....................... . 
quintals ....... .... ..................... . 
quires ................................... . 

Radians ................................ . 
Radians ................................ . 
Radians ...... ....... ................... . 
radians per second ...... ..... . 
radians per second ........... . 
radlans per second .......... . 
radians per sec. per sec. 
radians per sec. per sec. 
radians per sec, per sec. 
reams .................................... . 
revolutions .......................... . 
revolutions .......................... . 
revolutions ........ ..... ............. . 
revolutions per minute .. . 
revolutions per minute .. . 
revolutions per minute .. . 
. revs. per min. per min .. .. . 
revs. per min. 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) .. ... . 
spherical right angles .... . 
spherical right angles .... . 
spherical right angles .... . 
square centimeters ........... . 
square centimeters ........... . 
square centimeters ........... . 
square centimeters .......... . 
square centimeters ........... . 
sq. cms.-cms. sqd ............. . 
square feet ......................... . 
square feet ......................... . 
square feet ......................... . 
square feet ......... ................ . 
square feet ........................ . 
square feet ........................ . 
square feet ... ...................... . 
sq feet-feet sqd ................ . 
square inches .................... . 
square inches .................... . 
square inches .................... . 
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 ..................... . 
~quare millimeters ........... . 

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 
673.0 
9.549 
0.1692 

600 
360 
4 

6.283 
6 

0.1047 
0.01667 

l.745x10·3 
0,01667 

2.778x10·4 
360 

6.283 
60 

6.283 
3600 

60 
16.6 

4,848x10·~ 
12.57 
0.25 

0.126 
1.571 

l.973x105 
1.076x10·3 

0.1550 
10·6 
100 

0.02402 
2.296x10·5 

929.0 
144 

0.09290 
3.587xl0·8 

• 1296 
1/9 

2.074x104 
1.273x106 

6.462 
6.9.44x10·3 

106 
646.2 
41.62 

4.823x10·5 
247.1 

10.76x106 
106 

0.3861 
l.196x106 
2.471xl0·4 

10.764 
3.861xl0·7 

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. 
square 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 .. .......................... . 
statfarads .............. .............. . 
statfarads .............. ............. . . 
stathenries .......................... . 
stathenries ......................... . 
stathenries ..................... ..... . 
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. FJ-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) ....................... . 

BY 
0.01 

1.550x10·3 
1.273 

6.452x10·6 
10·6 

.0001771 
7.716049 

.0000002765 
.857339 

2.066x10·4 
9 

0.8361 
3.228x10·7 

1.1664 
1/3xlO·IO 
1/3x10·9 
1/ 3xlO·IO 
1/3x10-9 

1/9x10·20 
1/ 9xlO·ll 
1/ x10·5 
9xi020 
9x1011 
9x1014 
9/ 1020 
9x105 
9x1017 
9x1011 
3x1010 

300 
0.1692 

0.07958 
0.6366 

103 

1 
1.8 
1 

5/9 
1016 
2240 
103 

2205 
907.2 
2000 
9765 
13.89 

1.406x106 
2000 

2.7777 
33.3333 
. 000526 

• 9269 
108 

1/300 
3.937x107 
1.312x10·3 

0.05692 
107 

44.26 
0.7376 

l.341x10·3 
0.01434 

10·3 
3.416 
2656 

l.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 centimeters. 
square inches. 
circular mils. 
square centimeters. 
square inches. 
acres. 
square feet . 
square miles. 
square yards. 
acres. 
square feet. 
, quare meters. 
square miles. 
square varas. 
abamperes. 
amperes. 
abcoulombs. 
coulombs. 
abfarads. 
farads. 
microfarads. 
abhenries. 
henries. 
millihenries. 
abohms. 
megohms. 
microhms. 
ohms. 
abvolts, 
volts. 
hemispheres. 
spheres. 
spherical right angl,is. 
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. 



soma decisions 
are ra1ativa1, unimoortant. 
Where JOU DUI 
your anuinaarinu talent to work 
is not. 

As you contemplate one of the most important decisions of your life, 
we invite you to consider a career at Pratt & Whitney Aircraft. Here, 

you will find wide-open opportunities for professional growth with a 
company that enjoys an enviable record of stability in the dynamic 

atmosphere of aerospace technology. 

We select our engineers and scientists carefully. Motivate them well. 
Give them the equipment and facilities only a leader can provide. Offer 

them company-paid, graduate-education opportunities. Encourage 
them to push into fields that have not been explored before. Keep them 

reaching for a little bit more responsibility than they can manage. 
Reward them well when they do manage it. 

And your decision is made easier, thanks to the wide range of talents 
required. Your degree can be a B.S., M.S., or Ph.D. in: MECHANICAL 

•AERONAUTICAL• ELECTRICAL• CHEMICAL• CIVIL• MARINE• 
INDUSTRIAL ENGINEERING• PHYSICS• CHEMISTRY• METALLURGY 

• MATERIALS SCIENCE• CERAMICS• MATHEMATICS• STATISTICS 
• COMPUTER SCIENCE• ENGINEERING SCIENCE• ENGINEERING 

MECHANICS. 

Consult your college placement officer-or write Mr. William L. Stoner, 
Engineering Department, Pratt & Whitney Aircraft, East Hartford, 

Connecticut 06108. 

u Pratt & Whitney Aircraft o,v,s,oNOFUNITEDAA,RCRAFTCORPORATION 

EAST HARTFORD AND MIDDLETOWN, CONNECTICUT 
WEST PALM BEACH, FLORIDA An Equal Opportunity Employer 





Miss 
Judy 

Ann 
Williams 
by David Rolf 

Photographed by 

Joel Gold 

Shamrock proudly rings in the 
new year with a sweet Southern 
Belle. This month's Sweetheart is 
originally from El Paso, Tex., but 
now lives on ranches in Northern 
Australia, New Mexico and Mexico. 

Our 5'5" brunette grew up on a 
190,000-acre cattle ranch near Chi
huahua, Mex. , where her everyday 
activities included branding, round
ing up cattle, milking cows and 
breaking and training colts. 

Now, in her first year at Christian 
College, Judy is majoring in lan
guages and enjoys riding and paint
ing during leisure hours. 

We're happy to ring in the year on 
such a pretty note, but with two 
pages filled like this, who wants to 
"turn over a new leaf?" 

Shamrock Sweetheart 
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1-U! I'M A CAM()US 
REC"-> ITER. F~M 

CONOCO . 

C ~.) 

0 

w& Pfo8A&-'< !-\A.VE- A Pl.ACE 
"FO~ YoU .. · YOU t:NOW1 WfTM 
CMALLE.N4E-, OPPolZ~~l"TY, 

APVAtJCE:MEIJT . 

YCJU l<'ECIZIA1"TEQS MU,.T 
Qo TO THE SA.Mc TflAINIJ..G 
SCHOOL. , . AOVA~EMEtJT ? 

B 

l ~ CH.AL.1.E...,4& ~ 
~ ,< .. · YUC~( 

0 
CONOCO 's NOT .)U'T seevice
STATIOtJS . we'eE IN PETI?oLEUM 
COAi-, PLAt.iT F«)DS1 CHcMICALCi. ~ . . 
uJ l9 COUr-.)TRIE-S . 
...VMAT'S. Youe 5,{)EC f~LTY ~ 

.) 

1 MA.)OQED 
I~ PICCOl-0 · 
I 

WELL. I TO TELL 
You THE "T12U "TH .•. 

I 

Who knows ... we may form a company band. 

Seeking Graduates all degrees 

□ ENGINEERING 

□ SCIENTIFIC 

□ BUSINESS 

Continental Oil Company 
COAL / CHEMICALS / PLANT FOODS / PETROLEUM / NUCLEAR 

AN EQUAL OPPORTUNITY EMPLOYER 

"Where do you go from here?" 

See your 
placement 
officer. 
Recruiting 
MAR,CH 
13 

THE MISSOURI SHAMROCK 



Engineering Council 
Reports 

Jack Morgan, Assistant Dean of 
Engineering, and Dr. F. D. Harris 
will be the Engineering Student 
Council faculty advisors for 1968-
69. Both men agree that the coun
cil is an important new link between 
the faculty and the students and 
will do much to improve the Col
lege of Engineering at Columbia. 

A major topic of discussion in 
the council is the proposed curricu
lum changes for the school of Engi
neering. Effective for the fall '69 
semester, one science, humanity, 
and engineering course will be 
dropped from the present curricu
lum. The exact courses to be 
dropped have not been determined 
yet, but it was estimated that the 
changes will be made official around 
semester break. 

In order to make everyone aware 
of the changes, the council will 
post the changes on the division 
bulletin boards. They also plan to 
publish for the next fall semester, 
a booklet containing an accurate 
account of the course changes for 
each department and a flow chart, 
showing which courses are prereq
uisites for others, a schedule show
ing which semester alternate courses 
will be offered, and information on 
technical electives. 

Teacher evaluation will also be
come a project for the couneil-·A 
committee is working to design a 
system whereby the student body 

JANUARY, 1969 

by Ernie Sturm 

can evaluate teachers in the Engi
neering school, and the results used 
to help the student and the teacher. 
A way for the people in under
graduate engineering to have an 
active voice in their student council 
is underway. Suggestion boxes are 
being constructed and will be placed 
near each department office. These 
boxes will be available for those 
who have a suggestion or complaints 
that they think should be brought 
to the council's attention. Also the 
council will, from time to time, sub
mit proposals to the student body, 
and the suggestion boxes would be 
used to collect these opinion polls. 
Every engineering student is en
couraged to make use of these boxes 
in order that the council can know 
what the student body is thinking. 
Also all council meetings are open, 
and students and faculty are en
couraged to attend and offer their 
help or advice. The meetings are 
held in the engineering building, 
room 123 at 8:30 p.m. every Thurs
day evening. 

A separate graduation ceremony 
for engineering seniors was an idea 
brought up at the last meeting and 
initiated a great deal of discussion. 
Both Dean Morgan and Dr. Harris 
thought it was a fine idea and 
pointed out the channels the coun
cil must go through to begin such 
a project. The council is interested 
in the student body's reaction to 

such an affair, and plans to poll the 
students as soon as possible. If the 
opinion of the students is favorable 
toward this idea then the council 
will move rapidly to organize the 
program beginning this June. 

Murrel, (Butch) Wilson, Sr. C. 
E., has been elected President of the 
68-69 council. Butch feels that the 
council is an instrument of student 
government that will become in
creasingly active as other divisions 
set up governments separate from 
the M.S.A. because there will be 
divisional funds allocated to various 
projects. He thinks that one of the 
important functions of the council 
now is to get itself publicized. 
Cathy Campbell, Jr. Ag.E., was 
elected secretary. She has been act
ing secretary of the council since 
it first met. 

As specified in the constitution, 
the council members elected three 
freshmen to represent their class 
on the council. The three were 
chosen from petitions returned by 
interested freshmen and on the basis 
of an interview held by the council's 
upper classmen. They are: Elaine 
Frankenfield, I.E. , who is from 
Creve Coeur, Mo., Dan Bagnell, 
ME., who is from Wooldridge, Mo., 
and lives in McDavid Hall, and 
Gregg Northcutt, ME., from New 
London, Mo., and also lives in Mc
David Hall. 
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How to keep 
a cow's mind on milk. 

Instead of flies. 
An informal report on a few current projects at Shell. Some of them might seem like offbeat 
work for an oil company. But this is a company that contributes broadly and significantly to society. 
A company of experts that brings out the best in its engineering, scientific and business people. 

~ 
Shell scientists 
have come up with 
a vast improve
ment over even 

·- - - - the most talented 
cow to. ii. It's called VAPONA® in
.secticide. A plastic strip impreg
nated with it will kill flies in a cow 
stall for up to three months. And 
VAPONA® insecticide combined 
with CIODRIN® insecticide keeps 
cows fly-free 24 hours a day
even out in pasture. Give you 
ideas for further applications? 

Energy from under the sea 
Shell is heading 
into ever-deeper 
water in the search 
for oil and natural 
gas. Recently we 
designed and installed permanent 
drilling/production platforms as 
tall as a 34-story building, with 
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still bigger structures in the works. 
And we are operating in con
siderably deeper water from float
ing platforms. We are also search
ing on land in 16 states to help 
meet burgeoning energy needs. 

Digestible detergents 
The main trouble 
with detergents 
is they don't go 

_ _ away. They pol-
- - lutestreams,make 

fresh water foamy. The solution: 
detergent compounds that orga
nisms can consume. These "bio
degradables" clean clothes just 
as effectively, but keep streams 
free of detergent foam. Elsewhere 
in the chemical part of our busi
ness, Shell research has resulted 
in a wealth of plastics for home 
and industry, and fertilizers to 
alleviate food shortages. 

The name of the game 

More gasoline per ~ · 
b a r re I of c r u d e "l" ~ 
oil delights engi-
neers, scientists ., 
and conservation- , 6 

ists alike. Our new hydrocrackers 
actually produce more than a gal-

Ion of refined product from a gal
lon of feed stock.And we are using 
sophisticated techniques to tailor
make products by reassembling 
hydrocarbon molecules. 

The pursuit of excellence leads 
Shell into a variety of fields, both 
on and off the beaten track for an 
oil company. If you have a more
than-one-track mind, a desire to 
explore, to pit your skills against 
many kinds of problems, there 
could be a place for you in Shell. 

Perhaps your training in engi
neering, science or business can 
contribute to tomorrow's new 
developments. For information 
about openings throughout Shell 
sign up at the placement office 
for an interview with our represent
ative. Or write to Q. C. Stanberry, 
Recruitment Representative, 
Dept. E, The Shell Companies, 
Box 2099, Houston, Texas 77001. 

A company of experts 
Shell Oil Company· Shell Chemical Company· Shell 
Development Company • Shell Pipe Line Corporation 

An Equal Opportunity Employer 
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Ozark Dam Project: 

WHAT'S HAPPENING IN 
STOCKTON? 

In the midst of the rambling, 
rangy, backward foothills of Ozarks, 
where fences are still built with stone 
corner posts and farmers often wave 
shotguns to order people off their 
property, a lumbering giant is begin
ning to take form and spread and 
reach and touch the people around 
the town of Stockton, Mo. Stockton 
is a small town in Southwest Mis
souri on the edge of the Ozark re
gion and the giant is the Stockton 
Dam Project. The whole town's pop
ulation of 838, once sleepy-eyed and 
slow-moving, now bustles with almost 
an electric excitement. In any cafe, 
over a cup of coffee, one hears such 
comments as "Well, I hear they're 
gonna do such and such on the dam 
tomorrow," or "I gotta run-Got 
four trucks runnin' now-more than 
I ever had before." The Stockton 
Dam is the biggest thing ever to 
happen in this area and the people 
are proud and happy to talk about 
it. This dam has caused Stockton 
to have a new awakening. New res
taurants, filling stations, stores, and 
real estate developments appear 
overnight. And even more than that, 
the natural, rustic beauty of the 
woods, hills, and streams is being 
made easier to travel through and 
in some cases is being accentuated 
by this project. 

The Stockton Dam project is part 
of an overall program of dam-build~ 
ing in the Ozarks which includes the 
Stockton Project, the already com-
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pleted dam at Pomme de Terre, and 
the Kaysinger Dam at Warsaw 
which is under construction but not 
as close to completion as Stockton. 
These dams together will backlog 
more water than Bagnell Dam on 
the Lake of the Ozarks. The funds 
for these dams were authorized by 
Congress in 1954 and the construc
tion of the dams is under the super
vision of the Army Corps of En
gineers. In talking with Project Head 

Resident Engineer, Mr. R. F. Grif
fith, the Shamrock learned that the 
reason these dams were planned was 
because Congress believed that not 
only would Missouri benefit from 
the flood control and recreational 
facilities of the dam, but that also 
these dams would provide at least 
$1.40 in benefits for every dollar 
spent. Mr. Griffith said this is a 
prerequisite that each damsite must 
meet before consideration is given to 

A sideview of the dam showing the big whirly dragline which is mounted on roller tracks from 
below. 
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building a dam there. A total of ap
proximately 68.5 million dollars will 
be spent on the Stockton Project 
alone. 

The Stockton Dam is located two 
miles from Stockton, the county seat 
of Cedar County. The principal 
streams dammed in this project are 
the Sac and Little Sac Rivers. The 
dam structure will provide a flood 
control pool and an electricity gener
ation station. The dam, a rockshell 
with impervious core type, is being 
built in three stages. The first stage, 
now completed, consisted of exca
vation and clearing. During this 
time, 8,300,000 cubic yards of dirt 
and rock were moved. The second 
stage consists of the building of the 
dam itself. The dam will be less than 
200 feet short of a mile long and 
will stand 153 feet high. Its width 
will taper from 775 feet to 30 feet. 
7,900,000 cubic yards of rock, earth 
and other materials make up the 
dam's structure. This stage, now un
der construction, has been contracted 
to Wes tern Construction Co. of 
Souix City, Iowa. The third stage, 
the installation of the turbine gen
erators and cleanup work has not 
yet been awarded. Scheduled com
pletion date of the three stages is 
now set for December of '69 or early 
1970. 

A backview of the dam showing parts of the powerhouse structure . 

The powerhouse in the dam, 

authorized by Congress under rec
ommendation of the Federal Power 
Commission will generate 45,200 
kilowatts and will provide about 30 
million kilowatt hours of electricity 
per year. The powerhouse structure 
will be approximately 290 feet long 
and 150 high. Water will enter four 
40 feet wide by 30 feet high trainer 
gates, pass through the hydraulic 
turbine, and will be dissipated by 
a 184 feet wide by 225 feet long still
ing basin down stream of the spill-

This bridge which spans 4, 1 85 feet is located south of the damsite and will cover the pool of 
backwater created by the dam. 
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way. The powerhouse structure will 
use nearly 135,400 cubic yards of 
concrete. All power generated at this 
dam will be remote controlled from 
the Kaysinger Dam. 

The Stockton Dam Reservoir will 
control a drainage of 1,160 square 
miles in the surrounding area. The 
flood control pool will extend water 
upstream as much as 22 miles along 
the Sac River and 20 miles along 
the Little Sac. The pool itself will 
have a surface area of 25,000 acres 
and will have a shoreline of around 
250 miles. Approximately 210,000 
square acres will be protected by 
this dam from possible flooding. 

Along with any dam and its lake 
come recreation, and the town of 
Stockton is preparing for these bene
fits. Everywhere in this vicinity, one 
sees signs of lake-lots for sale, and 
the price of real-estate has sky-rock
eted. Already the government has 
planned seven recreation areas con
sisting of running water, picnic 
grounds and camping sites, and rest
rooms. Construction will begin on 
these sites when the project nears 
completion. 

In looking at the total Stockton 
Project, one cannot consider the dam 
alone. The new shaping of the shore
lin·e' of" these rivers and the influx of 

(Continued on page 33) 
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In the time 
it takes to complete 
some training programs, 
you could be a success 
at Celanese :,~i!~;~~~=elf~~~\~fng, -~~~~~i;~~r~~~~~~nas 

e rather than long, dreary you can handle it. 
· formal programs. It's your 

ball, but we'll go all out 

JANUARY, 1969 

to help you carry it just 
as far and as fast as 
you can go. When you 
need a hand, it will be 
there-from experienced 
pros. Your on-the-job, 
on-the-project experienc~ 
will be thorough. 

And, frankly, we need 
you on the job right now. 
To help us continue a 
growth rate that's zoomed 
from 318 million to 1.1 
billion dollars in sales 
over the last 10 years. 
Besides a lot of hard work, 
we think the reason is 
that we are really many 
companies. Fibers. 
Chemicals. Plastics. Coat
ings. Petroleum. Each 
pursuing its area of 
expertise autonomously 
against a broad corporate 
plan. This freedom of 
operation makes it 
possible to give you as 
much responsibility as 
you're ready for. And 
we'll work along with you 

If you have a degree in 
chemistry, chemical, 
mechanical or industrial 
engineering, physics or 
marketing or accounting 
-plus a large degree of 
initiative and imagina
tion-Celanese has a lot 
to off er you. In prof es
sional growth. In rewards 
based on performance, 
not how old you are or 
how long you've been 
with us. 

Discuss us with your 
faculty and placement 
officer. Talk to our repre
sentative when he's on 
your campus. Or write to: 
John B. Kuhn, Manager of 
University Recruitment, 
Celanese Corporation, 
522 Fifth Avenue, New 
York, N. Y. 10036. 
an equal opportunity employer 

CELANESE 
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Twenty Five Years Ago, Jan. 
1944. As today, the students of the 
University of Missouri were subject 
to draft during the war effort. The 
leading editorial of this issue was 
concerned with engineers and why 
they should be able to keep out of 
the draft. The main argument used 
in this editorial was that engineer
ing was vital to the war effort and 
the United States needed this con
stant flow of engineering talent to 
be able to win the war. The main 
feature_ articles in this issue were 
written by EE's. The first was con
cerned with ultrasonic waves and 
their practical applications, par
ticularly to radio. The other was 
concerned with fluorescent lighting, 
how it was created, how it worked, 
and its advantages. This article 
ended with "It is very probable that 
this lamp will completely supersede 
the incandescent lamp, but we will 
have to wait until after the war to 
see." 

Twenty Years Ago, Jan. 1949. 
The editor of the Shamrock of this 
year seemed to be quite the gentle
man's gentleman judging from the 
content of his editorial. He ad
monishes engineers and the engi
neering curriculum for not includ
ing more literature, music, and art 
courses in the student schedule. Al
so, he criticizes engineers for seem
ing to have a lack of culture. Per
sonally, I agree with this editor in 
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some respects, but not to the extent 
of this particular editorial. The two 
feature articles of this issue deal 
with two widely separated subjects; 
one being on mining coal in West 
Virginia and the other on the proper 
techniques and the importance of 
correct technical writing. 

Fifteen Years Ago, Jan. 1954. The 
two feature articles in this issue con
tain information that is very per
tinent to some of the students at 
the University today. The cover 
story features KOMU, the Uni
versity's "new" TV station, and the 
cover shows the tower as it is being 
erected. The article tells of the fa
cilities of the station, how it will be 
used, how it was constructed, and 
what an addition it will make to an 
already great J-School. The other 
article very much paralleled an 
article in the Nov. 1968 Shamrock. 
This article told about nuclear re
actors, their function, their uses, 
their construction, and their theory. 
The only difference between this 
article and the recent one was the 
updating of the technical informa
tion, the more precise detail in the 
latter, and the experiences of the 
authors in dealing with them. Of 
course, at this time, a nuclear re
actor facility at MU was only a 
twinkle in the Dean of Engineer
ing's eye. 

Ten Years Ago, Jan. 1959. The 
leading editorial of this issue relates 

a problem very close to all students 
at all times; that of grades. The 
editorial calls for a more fair and 
uniform system of grading and 
praises the University for dropping 
the ESMIF scale in favor of the 
ABCDF scale. During the year of 
1959, the space race came into pic
ture, and the cover of this issue and 
the feature article was concerned 
with the "space race." The title of 
the article was "A First Grade 
Primer For Space Men" and ex
plained the various, basic principles 
of space flight, rocket propulsion, 
tools used during space travel, and 
some of the goals of the US space 
program. The other feature article 
told of the Van de Graaff gen
erator and the production of X-Rays 
in the fight against deep-seated 
cancer. 

Five Years Ago, Jan. 1964. The 
Shamrock of five years ago is very 
much like the Shamrock of today 
and features many articles that are 
directly applicable to today. The 
editorial speaks of striving to achieve 
by dissatisfaction and how one 
should use dissatisfaction in his 
daily life. The feature article tells of 
snow removal by radiant heating 
and in the column "Engineering 
News" an article is printed giving 
pointers on how to achieve better 
tire :-mi1eage. 
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A strong stroke isn't enough to win in freestyle swimming. 
Experts say: "Watch the turns." 

"A champion won't touch with his hand," they tell us. "He begins his 
overhead tumble with a downward stab of his right arm, twists as his feet 

hit, then explodes forward with a powerful pushoff." 
Their conclusion: "Experience and smart coaching develop a championship turn." 

We believe it. That's why we've put together the most experienced and 
best-coached team of bearing and steel engineers in the world. To make 

doubly sure that Timken bearings give our customers a perfect turn. 
If you're up to facing the challenges of modern industry, if you've got the initiative, 

ingenuity and training to thrive on tough problems, join the team. 
Write The Timken Roller Bearing Company, Canton, Ohio 44706. 

Tell our Manager of College Relations that you'd like to talk it over. 
An Equal Opportunity Employer. 

TIMKEN. 
THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, FINE ALLOY STEEL AND REMOVABLE ROCK BITS. 
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in the next few years, 
Bechtel engineers will be: 
CONTINUING TO LEAD IN NUCLEAR DEVELOPMENT 

HELPING TO CONTROL POLLUTION 

SOLVING MASS TRANSPORTATION PROBLEMS 

PROVIDING MASTER PLANNING FOR URBAN AND INDUSTRIAL DEVELOPMENT 

SERVING INDUSTRY WORLD-WIDE AS DESIGNERS, CONSTRUC.TORS, AND PROJECT MANAGERS 

what will you be doing? 
Bechtel Corporation has been a world leader 
in Engineering, Project Management and Con
struction for two thirds of a century, serving 
industry and government in such areas as 
conventional and nuclear power, metallurgical 
processing plants, refineries, chemical and 
petrochemical plants, pipelines, various hydro
related applications, mass transportation faci
lities, and land use and development. 
Bechtel engineers provide complete profes
siona I services, from economic feasibility 
studies and conceptual estimates to design, 
construction and pre-operational plant testing 
and start-up. 
Bechtel encourages and supports continuing 
education and .professional development. In
ternal technical and management development 
programs provide the engineer with maximum 
opportunity for personal and professional de
velopment. A tuition refund plan and profes
sional fee reimbursement program are also 
provided. 
If you are a Mechanical, Electrical, Civil, 
Chemical, or Nuclear Engineer and want to 
learn more about a career in engineering and 
design, conceptual estimating, or construc
tion, see your college placement officer or 
contact: 

David E. Ripley 
College Relations 
Bechtel Corporation 
50 Beale Street 
San Francisco, California 94119 

Secntel is ac, equal opportunity employer. 

Bechtel Corporation Engineers and Builders tor Industry 

SAN FRANCISCO • Los Angeles • New York • Houston • Washington, D. C. 

CANADIAN BECHTEL LIMITED, Ontario • Alberta • British Columbia • BECHTEL FRANCES. A. , Paris 

BECHTEL INTERNATIONAL COMPANY, The Hague • BECHTEL INTERNATIONAL LIMITED, London • BECHTEL PACIFIC CORPORATION LIMITED, Melbourne 
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Carousel 
career ... 
or the horse 
that went 
'round and 
'round 

JANUARY, 1969 

Beware of illusions. The horse that takes off at a 
brave gallop may actually be going in circles. 

And so may you, if you mount an unalterably 
defined career ... one that goes 'round 

and 'round the same course forever. 
Your ultimate success may lie in a dif

ferent direction, in a field you are not 
now even considering. That is why 
the company you select is important 
... why Convair can be important 
to you. 
Much of Convair's varied work lies 
in developing totally new aero
space concepts. Often, there are 
no precedents. What you will be 
working on five years from now 
may not exist-even in idea form 
-today. But you can be sure of 
one thing: The work will com
bine your talents and our 
needs, and that is the surest 
path to success. 

We add a third ingredient to 
make the first two even more 
meaningful: Recognition 
and reward for achieve
ment. And we encour
age individual progress 
through several educa
tion al-assistance pro
grams at nearby univer
sities. 

If you are determined to build 
a reputation in the aerospace in-

dustry, to be individually recognized 
and amply rewarded, don't start your 
career on a carousel. Your future is 
at stake. 

Career opportunities exist in the 
following disciplines: aeronauti
cal, civil, electrical/electronic and 

mechanical engineering, engineer
ing mechanics, engineering physics 

and engineering science. 
Our representative will be on Campus 
soon. Contact your Placement Officer 
to arrange an interview appointment, 
or write to: 
Mr. J. J. Tannone, Supervisor, Profes
sional Placement and Personnel, Con
vair Division of GerferaJ• :q1namics,, 
5652 Kearny Villa Road, San Diego, 
California 92112. 

GENERAL DYNAMICS 
Convair Division 

An Equal Opportunity Employer 
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you're ·right. But not home radios for 
weather and sports. Collins does ... 

• music, news, 

• Supply communication/navigation equ ipment for more 
than 75% of the world's commercial airliners. 

• Provide voice communication systems for all U. S. 
space flights. 

• Rank as the largest independent producer of micro
wave systems. 

• Design and manufacture computer systems for airlines, 
railroads and many other military and industrial organiza
tions around the world. 

• Serve as prime contractor on NASA's worldwide Apollo 
tracking network. 

• Design and install complete earth stations for satellite 
communications. 

• Rank as one of the world's leading manufacturers of 
cornmercia•J-- bto-atlcast equipment. 

Today, Collin·s continues to diversify by putting added 

emphasis on a new data concept: complete computer 

controlled manufacturing processes for industry. What 

does this mean to you? It means that electrical, mechan

ical, and industrial engineering and computer science 

graduates are finding assignments that challenge their 

ingenuity in activities ranging from microminiaturization 

to airborne computers. 

CAREER OPPORTUNITIES: • Product Design and Development • 

Field Support Engineering • Electronics Research • Data Operations 
• Programming and Systems Analysis • Purchasing • Accounting • 
Systems Design Engineering • Manufacturing • Technical Writing • 
Process Engineering • Integrated Circuitry Design • Microelectronic 
Thin Film Des ign • Reliability Engineering • Quality Engineering 

MARKETS AND PRODUCT AREAS: • Aviation Systems • Broadcast • 
Specialized Military Systems • Telecommunication • Microwave 
• Space Communication • Computer Systems • Amateur Radio 

Collins representatives will visit more than 100 campuses 

this year. Contact your College Placement Bureau for 

details. Or you may send your resume, in confidence, to 

Manager of Professional Employment, Collins Radio Com

pany, Dallas, Texas 75207; Cedar Rapids, Iowa 52406; 

Newport Beach, California 92660; or Toronto, Ontario. 

COMMUNICATION /COM PUTATION / CONTROL 

an equal opportunity employer 



STOCKTON DAM PROJECT 

( Continued from page 26) 

people in this area has caused a 
need for the construction of roads, 
bridges, and buildings within a ra
dius of many miles of the dam. Al
though it is impossible to measure 
the actual amount of construction 
created by the Stockton Project, 12 
new bridges and 74 miles of new 
road are directly tied in with the 
project. The spans of the bridges 
range from 254 feet to 4185 feet and 
they cover streams that were origi
nally channeled by smaller spans or 
box culverts. The road work consists 
mostly of building new access roads 
to the dam area, the rebuilding of 
roads covered by water, or the elim
ination of dangerous curves and nar
row bridges on roads previously less 
traveled. 

In conclusion, an overviewer of 
this project must marvel at the 
mammoth size of this undertaking 
and how it has affected the town of 
Stockton and the surrounding area. 
A few years ago, this area was just 
another typical Ozark farming com
munity: small size and deliberate 
speed. Now this has all changed. 
Big construction equipment moves 
daily in this area, hundreds of more 
people come here daily than ever be
fore, economy has boomed in this 
town, and people have begun to step 
at the pace of those outside of the 
Ozarks. And even more than that, 
the natural Ozark setting of the trees, 
rocks, streams, its colors and its roll
ing hills is beginning to show its 
rustic, gnarled yet somehow beautiful 
face to the outside world. 

The Shamrock would like to thank 

Mr. R. F. Griffith, Head Resident 

Engineer, Stockton Dam and Reser

voir Project, Army Corps of Engi

neers for his kind assisitance, in

formative conversation, and time .in 

helping us prepare this article. ... 
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COLLEGE OF ENGINEERING 

HONORS PROGRAM 

by Elaine Frankenfield 

Are you looking for a larger chal
lenge? Do you feel overqualified 
for the Engineering curriculum in 
which you are enrolled? Do you 
believe that your field of special
ization is a neglected part of your 
curriculum? Would you care for a 
"head start" on graduate work? If 
you can answer "yes" to any of 
these questions, your answer may 
lie in the College of Engineering 
Honors Program. 

This program was introduced in 
1966. The purposes of this program 
are to stimulate the most capable 
student to perform at his potential, 
and to better prepare the superior 
student for graduate work or high
level professional work beyond the 
bachelor of science degree. 

The normal academic require
ment for participation is a 3.0/ 4.0 
cumulative average, although in ex
ceptional cases provisions have 
been made to admit students who 
are slightly below this criterion. 

According to this program, eligi
ble students are assigned advisors 
whose interests are similar to those 
of the potential honors candidate. 
The student and his advisor then 
plan a study program consistent 
with the special interests and capa
bilities of the individual student in
volved. Specific course require
ments except those explicitly re
quired by the University faculty 
(government, P.E., etc.), may be 
waived. 

Many of these honor programs 
are accelerated to the point that the 
student has sufficient background 
to undertake graduate work in his 
final two semesters. In these cases, 
the student is permitted to earn up 
to twelve semester hours of gradu
ate credit. The number of hours 
normally required for the bachelor 
of science degree is reduced by the 
number of graduate credit hours 
earned by the honors student. 

Study programs submitted by the 
honors candidates' advisors must be 
reviewed and approved by the De
partmental Honors Committee and 
Faculty, the Engineering Honors 
Committee, and the Dean of Engi
neering. In two years of operation, 
80 students have so far filed ap
proved honors programs of study 
and 43 of them have earned the 
designation "Honors Scholar in 
Engineering" by satisfactorily com
pleting their programs. 

Any eligible students who are 
interested in the honors program 
should contact their representative 
Directors of Departmental Honors 
for further information. The Di
rectors of Departmental Honors are: 

Agricultural Engineering, Dr. 
D. B. Brooker; Chemical Engineer
ing, Dr. J. S. Winnick; Civil Engi
neering, Dr. D. L. Guell; Electrical 
Engineering, Dr. G. V. Lago; In
dustrial Engineering, Dr. 0. W. 
Miller; Mechanical & Aerospace 
Engineering, Dr. C. M. Sneed. 

Can You 

Fill 

This Space? 

The Shamrock 

Needs 

Student Articles 

Call: 

LARRY CHRISTENSON 

442-7094 
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BULi.ARNEY 
An engineer of a large electrical 

company was looking over some 
new drawings and specification for 
new equipment, when he noticed 
a code- i:mrnber at the bottom of 
each page: "NIILTDD-41." Not 
having seen this particular code 
before, the engineer began asking 
his assistants, and finally his client, 
to discover the meaning of those 
numerals. Finally the customer told 
him to "make it like the darn draw
ing for once!" 

• 
Prof: "I won't begin today's lec-

ture until the room settles down." 
Voice from rear: "Why don't you 

go home and sleep it off?" 

• 
~ -· ·· Note to alt- liberal arts students: 

A slide rule is not a regulation per
taining to baseball. 

• 
Sonie people sow their wild oats 

on Saturday night and then go to 
church on Sunday and pray for 
crop failure. 

• 
Situation: Two infants in the 

nursery of the maternity ward of the 
hospital. 

First Infant: "Are you a little 
boy or a little girl?" 

Second Infant: "I don't know." 
First Infant: "I'm a little boy." 
Second -Infant: "How can you 

tell?" 
First Infant: "Wait till the nurse 

leaves and I'll show you." 
The nurse leaves and the First 

Infant pulls the cover down and 
says: "See, blue booties." 

• 
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Discovered on the fall registra
tion of a freshman engineer: 

Name of Parents: Mommy and 
Daddy. 

Draftee: "One who's been given 
a Hershey Fellowship." 

• 
"May I have this dance?" 
"I'm sorry, I never dance with 

a child," said she with an amused 
smile. 

"Oh, a thousand pardons," said 
he. "I didn't know about your con
dition." 

• 
Engineers are continually sur

prised to find that girls with the 
most streamlined shapes offer the 
most resistance . 

• 
Two hunters in Africa were 

caught by cannibals and put into 
a huge pot. One man laughed hys
terically. Annoyed, the other asked: 
"What is so funny?" The first one 
replied, "If they only knew what 
I was doing in their soup!" 

• 
Several students were complain

ing to their instructor about a diffi
cult quiz question. The teacher fi
nally admitted, "I put that question 
in to separate wheat from the 
chaff." 

Qne student quickly called out, 
"I've been reaped." 

• 

Lives there a man with soul so dead, 
Who never to himself hath said, 
To hell with these studies, 
I'm going to bed. 

She: "Have you heard about the 
new college game?" 

He: "No, what is it?" 
She: "Button, Button, here comes 

the housemother." 

• 
The professor who comes in 15 

minutes late is rare; in fact he is 
in a class by himself. 

• 
Who does a three-ton gorilla 

sleep with? 
Anyone he wants to! 

• 
Now there's a new game called, 

"Pony Express." It's a lot like Post 
Office except there's considerably 
more horsing around. 

• 
The upper crust is sometimes de

fined as a lot of crumbs held to
gether by dough. 

• 
Faculty advisor: "Let's not have 

any more jokes about sex, drinking, 
and profanity." 

· J:.oke editor: "Ok, I'm tired of 
putting out this magazine anyhow." 

• 
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elisthe 

(likewise for chemical engineers, electrical engineers, and industrial engineers) 

Seems ridiculous. Maybe it is. But so far we 

have found that the official label guides us·to 

those who have shown they can discern a goal 

and not lose their way towards it. 

In general, however, the label does not 

guarantee a uniform product. That's good. 

It is worn by some who have never dipped 

below the five percentile academically, who 

enjoyed doing a paper on the psychodynamic 

roots of Buddhist theology almost as much as 

they enjoyed constructing five different ther

modynamic models of the pulsar phenome

non. That kind of mind can find comparable 

fulfillment in some problems ultimately in-

volving our photographic systems, plastics, or 

fibers. Hard to believe but true. 

The label is also worn by some who had to 

struggle for it because their minds don't work 

the way a professor's mind works. They are 

not unhorsed, however, to learn that some

times a remark passed casually in a washroom 

can accomplish more than a 117-page techni

cal report with 50 references in the bibliog

raphy. 
Hope you will drop us a note telling what 

kind of mind you have. A wrong answer will 

not be held against you. 

EASTMAN KODAK COMPANY 

Business and Technical Personnel Department 

Rochester, N.Y. 14650 

An equal-opportunity employer offering a 
choice of work ei ther in Rochester, N .Y. or 
in the South. 



Bob Nerad r~E:leks recognition 
But not just for himself. 

Bob was Chairman of a special Jaycee project to se
lect the "Outstanding Young Educator" in Schenectady, 
New York. 

He began by rediscovering firsthand some of the vi
brant situations that confront young teachers. With that 
background he was ready to coordinate the nominating 
and judging. 

Planning and coordinating come naturally to Bob. 
As a Production Control Specialist with General Elec
tric's Medium AC Motor and Generator Department, 
he keeps production lines running smoothly. Coordinat
ing machinery, raw materials and labor is crucial to any 
efficiently run business. 

With a mechanical engineering degree from Cornell, 
in 1962, and an MBA in personnel administration from 
George Washington, in 1963, Bob sought to plunge 

directly into meaningful work. He'd had enough theory 
and simulations to last him for awhile. 

At Genera1 Electric he found people that agreed with 
his thinking, and what's more, GE offered him imme
diate responsibility via the Manufacturing Management 
Program. 

Like Bob Nerad, you can get a fast start at General 
Electric, in R&D, design, production or technical mar
keting. Talk to our man when he visits your campus. Or 
write for career information to: General Electric Com
pany, Room 801B, 570 Lexington Avenue, New York, 
N. Y. 10022 699-is 

GENERALf, ELECTRIC 
AN EQUAL OPPORTUNITY EMPLOYER (M / F) 
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Westinghouse needs engineers 
who understand this generation 

or this generation. 

In the next ten yea rs, demand fo r 
electricity will double. What's West 
inghouse doing about it? Plenty. 
We're number one in commercial 
nuclear power. We're working on 
an advanced breeder reactor. We're 
spending $450 million to boost ou r 
production capacity. 

Okay, that's Westinghouse, the 

electric company. What about West
inghouse, the schoolteacher? In its 
first two years, Westinghouse Learn
ing Corporation had over 60 govern
ment and private contracts, including 
training for the Peace Corps, Job 
Corps, and private industry. 

Which doesn't even start to de
scribe Westinghouse. We're also in 

computers, transportat ion, medica l 
science. ai r pollution, oceanography, 
and more. Is that any way to run an 
electric company? 

We think so. If you think so, talk 
with ou r campus recruiter, or w rite 
Luke Noggle, Westinghouse Educa 
ti on Center, Pittsburgh, Pa. 15221 . 
An equal opportunity emp loyer. 

You c.:n be sure ... if it's Westinghouse 



we're always 
asking you 
to~--ineer 

a ............ _ay. 
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Eaton Yale & Towne constantly challenges mechanical 
engineers to find better ways - like a way to make 
vehicles go from forward to reverse hydrostatically, with
out shifting gears. 

With us you can research, develop, design, and test 
better ways in hydraulics, pneumatics, mechanics, elec
tromechanics, fluidics, thermodynamics, materials han
dling and many other disciplines. Or you can specialize 
in sales/service or manufacturing engineering. 

You can see the challenges. Eaton Yale & Towne manu
factures and markets 3,000 products for all kinds of 
businesses and industries. We're regularly developing 
new and improved products at 92 plants in 45 cities, 17 
states, and 18 nations. 

Our rapid growth has created a wide variety of openings 
for M.E.'s, 1.E.'s, and E.E.'s who want to find better ways. 

Check your placement office for an interview 
date or send your resume to Richard S. Potter, Di
rector of Management and Technical Recruitment. 

VAY- w,.m 

EATG>N 
VALE& 
TOWNE 

INC. 

JOO ERIEVIEW PLAZA • CLEVELANO,OHIO 44114 
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The Corps of Engineers is also the most professional, dam construction, navigation and flood control projects, 
and the most active engineering/construction group. construction of hospitals, family housing, manufacturing 
For the engineer who wants to be where theE • • plants, missile sites-you name it! This is the 
action is, the opportunities to take part in new, ng1 neers • organization for the engineer who wants to do 
more advanced, extremely p • f • things, plan things, become in
challenging engineering/ ract1ce your pro ess1on volved, grow-starting right 
construction projects will be • h h now. If you're a doer, and you 
virtually limitless. The Corps' Wit t e largest want to be where the action 
activities today include the • • • is, write to us today. We'll 
bro~dest sweep of pro- eng1 neer1 ng/construct I on tell you all ab~u~ _the advan-
fess1onal demands - water tages of a c1vd1an career 
resources development, huge group in the world. with the Corps of Engineers. 

Corps of_Engineers Department of the Army Washington, D.C. 20315 
. An equal ·opportunity employer 
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The-world 
is full of 

-willing people: 

Some -willing to -work~ 

The rest -willing to let them. 
( Robert Frost) 

At Whirlpool, all our engineers are willing and able to 
make their own significant contributions. That's be
cause they take their work seriously .... Whether it's 
assisting in the development of food, water and waste 
management systems for NASA or helping housewives 
get their dishes cleaner. 

Whirlpool is where innovation is seldom uttered, but 
always seen ... where motivation is part of our way 
of life ... where preparation for the future is daily 
routine. 

Sign up today and come in to see us . . . the working 
is fine ... or send for further information to: 

«<==--
Mr. Elmer Brese, Manager of Corporate Recruiting 
WHIRLPOOL CORPORATION 
Administrative Center 
Benton Harbor, Michigan 49.022 

Whirlpool An equal opportunity employer 
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Monsanto 

A diversified and challenging career is 
yours at Monsanto because the key to our 
future rests with engineers of ability. 

At Monsanto there is no ceiling on your future. A rewarding 

and interesting career will be found by engineers who thrive 

on engineering challenges. 

Important opportunities are offered to chemical , mechanical, 
electrical, industrial and civil engineers who are needed 
to mainta in our outstanding growth record. Your profes
sional challenge can be found in engineering, manufactur
ing, research or marketing at locations throughout the nation. 

Excellent benefits and salaries are yours at one of the 
nation's largest chemical companies. 

If you are interested in a career at Monsanto, ask your 
placement director for more information and see the man 
from Monsanto when he v isits your campus. Or write to: 
Manager, Professional Recruiting, Department CL 815. 
Monsanto, St. Louis, Missouri, 63166. 

An equal opportunity employer 



A Short History of 

MISSOURI'S FAMED 

Guests were milling in the halls 
and assembling in the chapel of Aca
demic Hall of the University of 
Missouri. It had been a cold Jan
uary evening and those who had 
braved the ice and snow to view the 
Athenean Society exhibition were 
reveling in the warmth of the build
ing, happy to shed their heavy 
wraps. However, the comfort was 
short-lived. As the exhibition was 
about to begin, the lights in the 
building began to flicker and sud
denly went out. The massive chan
delier in the main portico crashed to 
the floor becoming a heap of broken 
crystal and twisted metal. Fire had 
broken out between the ceiling of 
the chapel in which the exhibition 
was being held and the library 
which was directly above the chapel. 

On the morning of January 10, 
1892, the day after the fire, a shadow 
of disbelief, surprise, and dismay 
spread its darkness over the town 
of Columbia and the students of the 
University. Academic Hall, the old
est and the original building of the 
University had overnight been trans
formed from a city landmark, a 
symbol of the University, and a 
very large and beautiful building 
of its day to an ugly smoldering, 
blackened, bare brick skeleton. Al
though it was very cold and the 
ground was snow-covered, students 
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COLUMNS 

by D. Brent Mendenhall 

Pictured above in an artist's conception is Academic Hall, the original building of the Uni
versity of Missouri at Columbia campus and the building from which the columns now standing 
in the Quadrangle came. 

and townspeople milled around the 
ruins expressing their shock over 
the fire, pondered the cause of it, 
and the fate of the building and the 
columns. It was later determined 
that the fire was probably caused by 
faulty wiring, and the building itself 
was so completely gutted by the 
fire that it was deemed irrepairable 
and was soon torn down. But the 
columns were left standing and 
their story continues to the present. 

The history of the columns be
gins with the history of Academic 
Hall, the original building of the 
University of Missouri and any 

history of the columns would not be 
complete without a history of this 
building. After the University was 
created by the Geyer Act of 1839, 
a site had to be chosen and a 
building built. The site chosen was 
in Columbia where Francis Quad
rangle now is. Academic Hall was 
the building constructed to house 
University administration and class
es. The six ionic columns now stand
ing in Francis Quadrangle a r e 
those originally constructed to sup
port the roof of the portico of this 
building. Academic Hall was de
signed by architect A. Stephen Hills 

THE MISSOURI SHAMROCK 



ported the roof of the portico of old 
Academic Hall. The columns are 
built out of "individual polished 
stone blocks" which are approxi
mately three feet high and weigh 
from 9 to 18 tons apiece. The stones 
were lifted and set into place by the 
use of a capstan which is a tripod 
of poles, in this case sycamore wood, 
with a rope to pull the stones up 
by the use of a pulley at the top. 
The stones for the columns were 
also quarried at Hinkson Creek and 
were dragged to the building site 
by the use of ox truck. 

January 9, 1892: The night that Academic Hall burned. Note the wings on the building which 

were added in 1885. 

After Academic Hall burned, 
money was appropriated for the 
demolition of the building but not 
the columns. As the land on what 
is now the Quadrangle was leveled 
and the new buildings began to 
take shape, many believed that the 
columns detracted from the beauty 
of these buildings. Also, many ques
tioned the safety of allowing the 
columns to stand. On August 11, 

1893, the Board of Curators voted 
to remove the columns as soon as 
money was available. Fortunately, 
others saw how the columns could 

who also designed the Pennsylvania 
and Missouri state capital buildings. 
With the help of the Curator's 
building committee, the plans and 
specifications were drawn up and 
in late 1839, the construction 
of the building was contracted 
to Judson Clement, George D. Foot, 
Elliott P. Cunningham, and Phineas 
Kenyon. The corner stone of the 
building was laid July 4, 1840 and 
the building was completed in June 
of 1843. 

Academic Hall was built at a cost 
of $85,000 and plans called for a 
"three-storied brick building com
posed of a central section with two 
wings, the entire length of which 
was to be 156 feet. The portico of 
the center section was to be 79½ 
feet long and 23 feet wide and 
supported by six columns each 43 
feet high." Bricks for the walls were 
burned in a kiln near the building 
and stones were hauled from a 
Hinkson Creek quarry by ox truck 
dragged by 12 yoke of oxen. In 
1885, two additional wings were 
added to the original building and 
on January 9, 1892, Academic Hall 
burned and shortly thereafter was ~, 
torn down. Academic Hall was re
built in 1895, renamed Jesse Hall in 

FEBRUARY 1969 

1921 after R. H. Jesse, the ninth 
President of the University, and to
day is a campus landmark and 
houses University administration. 

The columns that stand today in 
the Quadrangle were those that sup- (Continued on page 11) 

AbQ31.e.: A few months after Academic Hall burned. Note the steps and porch leading to and 

sllrrouriding the columns, the building where Hill Hall now stands, the hip roof on the Civil 

Engineering Building and the main Engineering Building which at this time was under 

construction. 
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Have your day 
in the 

butcher's l!l~J;~et., 
Then check "with the man from LTV Aerospace. 

As a man, you've got ideas and ambitions 
and values that won't show up on anybody's 
vers·ion of the butcher's chart. You know it 
and we know it. 

As an engineer, you want something 
more than your daily bread. And we 
know that, too. 

At LTV Aerospace Corporation, we 
have something pretty special to offer 
you - as a man, as an engineer. 

We've got scope. Engineering scope 
that can take you from the bottom of 
the ocean to the outer reaches of 
space. Opportunity scope that extends 
to the top levels of management. 

Figure it out. LTV Aerospace is one 

I 

J 
1 

l 
. of the fastest growing companies l 

in America, and what we grow on is 
' engineering· strength. Our ratio of engi- ... 

· nee.···· rs .· to t?tal work force is exception- II 
allx. high. Which adds up to a pretty good 
s8ot for you to be in - as a engineer, i 
and as a man. 
So, after you've been weighed and mea- I 
sured, inspected and all but dissected -1 
try to stay in one piece, won't you? We'd 

-1-lk~~ to talk to the whole man. 
Schedule an interview with our representa

tive or write : College Relations Office, 1 
LTV Aerospace Corporation, P.O. I 

Box 5907, Dallas, Texas 75222. I 
An equal opportunity employer. 1 

L.TV AEROSPACE CORPORATION 
A qual!ly company of Ling-Temco-Vought, Inc. LTV 



Engineering 

Council 
Reports 

by Ernie Sturm 
The Engineering Student Coun

cil in its first few months of exist
ence has devoted much of its time 
to arriving at ways to establish 
good communications between the 
engineering student body, the coun
cil, and the faculty. As a first step 
to communicate with the student 
body, they have decided to place 
suggestion boxes on the department 
bulletin boards. Engineering stu
dents and faculty are encouraged to 
write down their gripes, ideas, sug
gestions, and solutions and deposit 
them in one of the boxes. 

Periodically, these boxes will be 
emptied and reviewed by a com
mittee of council members and 
their faculty advisors. All reasonable 
entries will be brought before the 
entire council, discussed and ap
propriate action taken. It is in this 
manner that the council hopes to 
"hear" the "voice" of the student 
body. The council feels that the 
Engineering administration and fac
ulty at Missouri is exceptionally pro
gressive, and has been told several 
times by Dean Kimel and Dean 
Morgan that they are anxious to 
know what the students are think
ing and will be especially receptive 
to any new ideas or suggestions 
made by them. The council, there
fore, urges the students and faculty 
to use this new device to offer sug
gestions and opinions. 

Aside from finalizing plans for the 
suggestion boxes, the council has 
begun committee work on the ad
visement folders and the planned 
separate engineering commencement 
exercisers. The advisement folders 
are planned to be made available 
for fall '69 pre-registration th i s 
spring. The folder will contain the 
curriculum changes, new require
ments, and a flow chart to help 
plan one's schedule for each depart-

FEBRUARY 1969 

ment. The commencement com
mittee is making appointments with 
the appropriate administrators to 
approve the initial plans for the 
engineer's separate commencement. 

The council's meeting time and 
place remains the same for second 
semester. They meet every Thurs
day night at 8:30 in room 123, 
Engineering Building. The meetings 
are open, so some Thursday night, 
maybe for a study break, come over 
and take part in your student coun
cil. 

COLUMNS 
(Continued from page 9) 

be made beautiful and an attraction 
in themselves. After an inspection of 
the safety of their foundations, such 
men as G. F . Rothwell, Gardiner 
Lathrop, and Dr. C. M. Woodward 
were able to convince the Curators 
of the merits of leaving the columns 
standing and on December 19, 1893, 
the Curators officially voted to leave 
the columns standing. When the 
new Academic Hall (now Jesse 
Hall) was completed in 1895 and 
the Quadrangle was completely lev
eled and grass began to grow, all 
were pleased with the effect the 
columns gave to the Quadrangle· 
and the new building. 

Since the razing of old Academic 
Hall and the decision to leave the 
columns standing, very · little has 
been done in the way of main
tenance to the columns. Initially, 
the Quadrangle was regraded after 
the leveling of the burned building 
and· grass was replanted. Since then, 
there has been only normal iawn 
maintenance. For th e columns 
themselves, the only maintenance 
has been a tuck-pointing and water
proofing in 1937. 

A very distinctive feature about 
the columns has been the ivy that 
has grown on them. Shamrocks as 
early as 1908 show pictures of the 
columns with ivy on them and other 
pictures in our files show ivy grow
ing on as many as three columns 
rrt;_ ohe time. Also, records show 
that at one time or other, ivy has 
grown on all but one of the col-

umns. 

Particularly close to engineers is 
a tradition of "The Column Guards'' 
carried on from the late twenties 
throughout the thirties to the early 
forties. During this period, when col
lege campuses were known for their 
wild parties and pranks, often dur
ing the weekends of Homecoming 
or the Kansas football games, the 
opposing schools would try to paint 
the columns. To combat this trou
ble, the Engineers' Club would vol
unteer some of its members and a 
member of the engineering faculty 
to sleep in tents or sleeping bags 
on the Quadrangle the nights of that 
weekend. After several years, it be
came tradition that the engineers 
would guard the columns. Mention 
is made of "The Column Guard" 
in older Shamrocks and there are 
references to the choosing of the 
engineers and the faculty member, 
the party-like atmosphere that pre
vailed during the night watches, and 
the occasional use of alcohol for the 
"sole purpose of maintaining bodily 
warmth." Also, throughout the 
years, many members of the Guard 
suggested that the watch should be 
co-educational. 

Another part of the columns his
tory having to do with night-time 
happenings was their lighting dur
ing the spring of 1967. The spot
lights now surrounding the columns 
provide the night observer with a 
striking and beautiful sight. The col
umns at night have also recently 
been the setting for many photog
raphers and painters. In addition to 
providing the University with . a 
striking night focal point, the 
lighting of the columns has provided 
University officials an acceptable 
solution to the former problem (?!) 
of students having· beer and blanket 
parties on the unlighted Quadrangle 
during warm fall and spring eve
nings. 

The columns and surrounding 
Francis Quadrangle have also pro
vided a backdrop for many impor
tant University functions. For many 
years, they were or still are the set-

(Continued on page 24) 
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It's new from Dicl<ey ... 
This unique, sewage-tight, one-piece PERMA-T 
What makes it so unique? It's monolithic. The 
spur and the barrel are all one piece. An entirely 
new manufacturing process has been designed 
to make this Perma-T. A combination of extru
sion and reforming by hydraulic pressure 
assures uniform thickness and strength. And 
• . . the junction of the spur and the barrel is 
equal in strength to all other areas of the fitting. 

Because this Perma-T is monolithic, there is no 
possibility of infiltration or exfiltration. And the 
Dickey urethane Coupling makes each fitting 
as tight as any other part of the line. 

Does the Perma-T meet :A.STM Specification 
C-200? It not only meets it ... it exceeds it. 

This is the answer to the age-old problems so 
common with pipe fittings. If you haven't tried 
it, you've missed one of the greatest advances 
in sewer construction in the last twenty years . 

For more information about the Perma-T, con
tact these Dickey offices: Birmingham, Ala
bama; Ft. Dodge, Iowa; Kansas City, Missouri; 
Meridian, Mississippi; St. Louis, Missouri; San 
Antonio, Texas; Texarkana, Texas-Arkansas. 

W.S. DICKEY 

E) 
CLAY MFG.CO. 
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Who knows ... we may form a company band. 

Seeking Graduates all degrees 

0 ENGINEERING 

0 SCIENTIFIC 

0 BUSINESS 

Continentat fiif Company 
COAL / CHEMICALS / PLANT FOODS / PETROLEUM / NUCLEAR 

AN EQUAL OPPORTUNITY EMPLOYER 
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"Where do you go from here?" 

See your 
placement 
officer. 
Recruiting 
MARCH 
13 
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Miss 
Linda 

Ruth 
Kirts 

by David Rolf 

Photographed by 

Joel Gold 

What a catch! Shamrock's pho
tographer uncovered this month's 
sweetheart in a tree - he just 
couldn't help but notice the long 
limbs. Certainly Linda's a trophy 
for anyone who hunts with a camera. 
(Note the captivating glance and 
prize-winning smile.) 

Someone else must have noticed 
her first, however, because our Feb
ruary sweetheart from Odessa, Mo., 
was a finalist in the National Miss 
Teenage America Pageant. 

But leaving the tree, we find our 
Valentine Sweetheart has her heart 
set on several interesting things in 
college. Linda will soon be running 
for vice-president of AWS; and will 
attend the National Model U.N. as 
part of the delegation sent in April. 
Presently, Linda is serving on the 
1970 Whitehouse Conference for 
Children and Youth. 

While deciding on a major, our 
pretty 5' 4" blond is taking an honors 
schedule, including political science 
and English. 

This summer Linda will be model
ing bikini's for Janson. So you can 
be looking for her soon to be adorn
ing several other pages besides these 
here. 

Shamrocl Sweetheart 
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soma decisions 
are ra1ativa1, unimoortant. 
Where JOU DUI 
your engineering talent to work 
is not. 

As you contemplate one of the most important decisions of your life, 
we invite you to consider a career at Pratt & Whitney Aircraft. Here, 

you will find wide-open opportunities for professional growth with a 
company that enjoys an enviable record of stability in the dynamic' 

atmosphere of aerospace technology. 

We select our engineers and scientists carefully. Motivate them well. 
Give them the equipment and facilities only a leader can provide. Offer 

them company-paid, graduate-education opportunities. Encourage 
them to push into fields that have not been explored before. Keep them 

reaching for a little bit more responsibility than they can manage. 
Reward them well when they do manage it. 

And your decision is made easier, thanks to the wide range of talents 
required. Your degree can be a B.S., M.S., or Ph.D. in: MECHANICAL 

•AERONAUTICAL• ELECTRICAL• CHEMICAL• CIVIL• MARINE• 
INDUSTRIAL ENGINEERING• PHYSICS• CHEMISTRY• METALLURGY 

• MATERIALS SCIENCE• CERAMICS• MATHEMATICS• STATISTICS 
• COMPUTER SCIENCE • ENGINEERING SCIENCE • ENGINEERING 

MECHANICS. 

Consult your college placement officer-or write Mr. William L. Stoner, 
Engineering Department, Pratt & Whitney Aircraft, East Hartford, 

Connecticut 06108. 

Pratt & Whitney Aircraft 
EAST HARTFORD AND MIDDLETOWN, CONNECTICUT 

WEST PALM BEACH, FLORIDA 

u 
DIVISION OF UNITED AIRCRAFT CORPORATION 

A 
An Equal Opportunity Employer 



Which discipline will 
Ed Whitaker use tomorrow 

When Delco says multi-disciplinarian, they mean it. Just ask Ed Whitaker. 
And the solid professionals who have helped him grow into jobs like 
developing the microcircuits for a fire and overheat detection computer 
for jet aircraft. Twenty-five hundred components in a package 4" x 2" x ½". 
From concept to hardware in eight months flat. And then a fast hop to 
Air Force testing. From beginning to final delivery, Ed was a full member 
of the team. The question is . . • does your job permit you this kind of 
growth? Take a good look at how your career shapes up, compared with 
Ed Wh itaker's and his colleagu es at Delco. You might even call us collect. 
Or, write: Mr. C. D. Longshore, Supervisor, Salaried Employment, 
Dept. 600, Delco Radio Division of General Motors, Kokomo, Indiana. 

DELCO~ 
RADIO MARK= ENCE 

AN EQUAL OPPORTUN ITY EMPLOYER 
DIVISION OF GENERAL MOTORS 
KOKOMO, INDIANA 



On The UMC Campus:· 

STUl)ENT FINANCIAL 
ASSISTANCE 

The University of Missouri at 
Columbia is one source of financial 
assistance to many of the students 
attending this campus. Currently 
around four to five thousand stu
dents, or roughly one fourth of the 
student body, is receiving some form 
,of assistance by the University or 
through it. Many engineers are in
cluded in this figure and still others 
would like more information on 
assistance offered. 

Normally when students first think 
of assistance, they think of scholar
ships. Several good scholarships are 
available only to engineering stu
dents. Many more general scholar
ships are open to students in any 
college of the University, and engi
neering students are no exception. 
The curators' scholarship is also 
available to high ranking students. 
A listing of scholarships can be 
found in a UMS bulletin entitled 
Scholarships Aids, and Awards. A 
copy of this bulletin can be obtained 
in 123 Jesse Hall. An application 
form for the scholarships can be ob
tained and filled out at the same 
place. The major drawback of 
scholarships is that there are not 
enough of them; and consequently, 
the standards for most scholarships 
are high whether the standards are 
scholastic achievements or need or 
both. 

A newer program of grants is 
now being used. Many grants are 
designed to go to students who do 
not have the high grade point and 
are largely based on family income 
or need, e.g. more than one child 
of a family in college at ene . time. 
The same application form for 
scholarships can also be used for 
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grants as well as for loans and part 
time employment. 

Loans fill out a large part of the 
aid given to students. The loans 
vary in interest rates with most of 
them being interest free while the 
student is in school. The academic 
standards f o r students receiving 
loans run lower than for scholar
ships. Also, less need has to be 
shown. The average student has a 
much better chance for a loan than 
for either scholarships or grants. 

Part-time work for the University 
is also a large portion of the aid 
earned by students. Students who 
desire gm most often gain employ
ment with the University on a part
time basis for standard wages set 
by the University. Although cer
tainly not high wages, part-time 
work with the University can help 
support a portion of a student's col
lege expenses. Wherever possible 
students are assigned jobs in the 
area of their major study. Hence, in 
addition to the earnings the student 
often gains some valuable experi
ence. 

Quite often after reviewing an 
application for student aid, a 
"package" plan is offered to the stu
dent. Allen W. Purdy, Director, 
Student Financial Aids, went on to 
explain that different forms of aid 
were combined to meet the financial 
needs of a student. A combination 
of gift, loan, and part-time work 
can usually produce enough of any 
financial assistance needed. 

Engineers also have another op
tion for financial assistance. This 
alternate plan has no basis on 
need, and it is valuable not only as 
financial assistance, but for practical 
experience as well. It is known as 

the cooperative plan of engineering 
education. Eligibility requirements 
for participation in any particular 
work-study program are established 
primarily by the sponsoring com
pany. Some students enter a co-op 
program immediately after gradua
tion from high school, but most 
cooperating companies require at 
least one year of appropriate suc
cessful college studies as a proving 
ground to assure success in college. 

The cooperative work-study pro
gram is usually designed to assure 
graduation in five calendar years. 
Under the present engineering re
quirements, this often requires that 
a student take some night courses 
while he is working. This necessity 
will soon be eliminated with the 
new, lower requirements for grad
uation. 

Jack Morgan, Assistant Dean, 
College of Engineering reported that 
at present there is more interest by 
the companies for students to enter 
the co-op work-study program than 
by the students to fill these posi
tions. The program would be suited 
for a student who knows what field 
he wants to go into, or for a stu
dent who would like to try a par
ticular field before taking it as his 
lifetime occupation. It would be 
easier to break a cooperative agree
ment than to be hired permanently 
by a company only to find out later 
that the person was in the wrong 
field. 

Besides the financial assistance 
throughout college, a co-op student 
can often earn a higher starting 
salary for having had the prior ex
perience. 

(Continued on page 24) 
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What company was responsible for the 
following engineering innovations? 

The transistor -------------Radio astronomy ___________ _ 
Negative feedback __________ _ 
High Fi and Stereo _________ _ 
Synthetic crystals _________ _ 
TV transmission _ _ _________ _ 
Magnetic tape ____________ _ 
Sound motion pictures ________ _ 
Microwave relay ____ _______ _ 
Electronic switching _________ _ 
The solar battery __________ _ 
Tels tar ________________ _ 

The reason we give this "test" is because 
the answer to all of the questions is: 
the Bell System. And because, if the 
thought of working for us ever crosses 
your mind, we wanted you to know what 
kind of company you'd be in. 

Be sure to see your Bell System recruit
ing team when they visit your campus. 
Or ask your Placement Director for the 
name of the Bell System recruiter at the 
local Bell Telephone Company, an equal 
opportunity employer. 

We hope the above final can be the start 
of something great. 

THE MISSOURI SHAMROCK 



Join the team 
that's. making careers 
out of creativity. 

Engineering graduates who 
join the McDonnell Douglas 
team today can help lead 
the way to tomorrow's crea

tions in flight, space, elec
tronics, computerization, 
and other exciting fields. 

electronic medical monitor
ing devices, commercial 
computer services, and so
phisticated flight simulators. 

Our leadership in the 
aerospace industry is sup
ported by a balanced 
combination of military and 
commercial programs, a 
factor to consider in plan-

ning your future career. 
Openings now exist in many 
of our more than 39 loca
tions throughout the U.S. 

Let's get together and 

talk about creativity-yours, 
and ours. Contact your 
placement office, or send 
the coupon today. 

} 

We've already established 
a substantial lead in these 
growth fields through activ
ities like these: advanced 
jetliners, orbital workshops, 
space logistics vehicles, 
planetary landers, advanced 
air superiority fighters, 

~-----------------------------------~ 
Mail to: Mr. J. H. Diller, Professional Employment, Box 14308, St. Louis, Mo. 63178 

or: Mr. L. P. Kilgore, Professional Employment, 3000 Ocean Park Blvd., Santa 
Monica, Calif. 90406. 

Name ______________________ _ 

Home address ___________________ _ 

City & State _________ __,_,ip Code ___ Phone ___ _ 

College or University __________________ _ 

Degree: BS ____ MS ____ PhD ___ Major Field ___ _ 
(date) (date) (date) 

Graduation date ___________________ _ 

Area Choice: East D Midwest D West D Best Opportunity D 

~-----------------------------· -----~ 

MCDONNELL. DOUG 
An equal opportunity employer 
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Thirty-five Years Ago: Feb. 1934. 
The cover and frontispiece, pictures 
of this provide very striking and 
strange sights for one familiar with 
the Missouri -,campus today. The 
cover shows Brewer Field House 
with no ivy covering it, a small 
brick street in front of it, and the 
general appearance of a clean and 
somewhat new and modern building. 
The frontispiece is a picture of the 
Memorial Tower with no adjoining 
buildings and only a hole where the 
clock is now. This picture was taken 
prior to the building of the north 
and south wings of the Student Un
ion. This particular issue was pub
lished mainly it seemed for the pur
pose of announcing Engineers' 
Week. Throughout the issue 
were articles concerning exhibitions, 
luncheons, the barbecue, parades, 
and the queen coronation. Also in
cluded in this issue was an article 
concerning experiments by Portland 
Cement Company with Macadam 
and cement road surfaces. The ar
ticle told the processes of laying 
down rock held by screeds over the 
surface to be paved and how a fluid 
grout was then poured over this 
rock. It also explained what ma
terials would be used in particular 
times and situations and what the 
advantages of this process were. 
Thirty Years Ago: Feb. 1939. This 
issue consists of several feature 
articles,, a note from the Dean list
ing some of the most commonly 
used excuses for late arrival to 
school from vacations and an ad
monishment reminding students of 
negative hours, and some ads that 
seem quite out of date. The feature 
articles told of a new turbine gen-
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erator being installed in the Co
lumbia power plant, its construc
tion, operation, and output and 
about the new "Super Airliner," the 
DC-4 which could fly 200 mph, was 
90 feet long and stood 24 feet high. 
In conjunction, with this article was 
an article about the improved mu
nicipal airport which then consisted 
of three hangars, a shop, and three 
comparatively short by present day 
standard runways of 3000 to 3300 
feet. Interesting advertisements were 
submitted by the Savitar which of
fered for the first time "full color 
plates of familiar campus scenes," 
the Uptown Theatre offering 25c 
admission at any time, dime malts 
by Hord Mayo's, and $21.50 to 
$40.00 custom tailored suits by 
Neukomm Tailor Shop. 

Twenty-five Years Ago: Feb. 
1944. When this issue was published 
the United States was beginning to 
near the end of the War. Many of 
the articles and columns of this is
sue contained some reference to the 
War and many of the advertisers 
told how their companies were help
ing the War effort. The editorial 
was entitled "The Engineering Ef
fort" and its basic content was that 
the University's main and vital con
tribution to the War was the pro
ducing of "darned good engineers." 
One feature article included a run
down on the principles of the diesel 
engine, how the diesel was being 
used in the War, and pointed up the 
fact that the key to diesel develop
ment was the development of the 
fuel injector. The other article told 
about the quartz industry and how 
quartz was . being used in commu- · 
nications. On the lighter side, this 

issue also gave a brief description 
and several pictures from the En
gineers' Winter Dance held in the 
ME Laboratory. 

Twenty Years Ago: Feb. 1949. 
This issue began with a farewell note 
to Dean Harry A. Curtis, who re
tired after ten years to work with 
the TV A. This editorial wishes him 
well and congratulates him for mak
ing Missouri one of the better en
gineering schools in the Mid-West. 
The rest of the magazine was com
pleted by three articles. The first 
dealt with the harnessing of solar 
power in methods, uses and practi
cality. At this time, people were be
ginning to realize that the natural 
sources of fuel would not last for
ever. The second article was char
acter sketches of three Buescher 
brothers from Wentzville, Mo. who 
were all enrolled in the school of 
engineering at that time. The final 
article dealt with radiant panel heat
ing in homes and buildings. Radiant 
panel heating is a combination of 
direct radiant heating and convec
tive heating and at this time research 
was being done to determine the 
advantages and disadvantages of this 
process. 

Fifteen Years Ago: Feb. 1954. 
The main theme of this issue seemed 
to deal with engineers and what 
they were doing. The editorial 
lamented that the fact that for each 
engineer graduating from the Uni
versity, the state paid out nearly 
$10,000 and yet over 30% of Mis
souri engineering graduates moved 
out of state. The editorial ended 
with- an urging to engineers to stay 

(Continued on page 24) 
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Because we've tripled our sales in a short decade, 
we have substantial ground-floor opportunities 
to offer you. Right now. And we need you on the 
job. Not in school. So we won't waste your first 
six months in time-consuming, formal training 
programs. 

Afi During your first year with us, you'll gain er ~our at least six months more get-ahead experi
ence than you probably would elsewhere. 

6 I a career. Which can mean a lot when you're starting 

1 Sound good? It is. But there's a catch. We expect a IS vear lot from you. But we offer even more. Like encourage-

WI.th Jc ~elanment teo explosre a vaeriety ofe;:~~e~~~~=~::s~~~:~i 

viewpomt. A chance to 
move ahead as fast you 

I h can. And rewards based on perform-

Ou ~, ,.e ance. No~ on how o!d you are or how 
... T ~ long you ve been with us. 

18 months :~~e~/:~~~~:~i:~f' K~~i~l:
1
,fa~~ ~~~~ -

a degree m chemistry, chemical or 
mechanical engineering, industrial 

Of expen·ence . ~;t:erer!~~·o::;~e;~ 
• come help us both 

grow. 
We're already pretty big. But not yet stuffy. Dur
ing the past ten years, our sales have zoomed 
from $318 million to over $1.1 billion. And that's 
just the beginning. 

FEBRUARY 1969 

Talk us over with your faculty and placement 
officer. See our representative when he's on your 
campus. Or write now to: John B. Kuhn, Man
ager of University Recruitment, Celanese Cor
poration, 522 Fifth Avenue, N.Y., N.Y. 10036. 

an equal opportunity employer 

. CELANESE 
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COLUMNS 
(Continued from page 11) 

ting for commencement, Tap Day, 
installation of important University 
officials, and other ceremonies held 
by the University. Also, the col
umns provide a view for the Chan
cellor's House in which many Uni
versity teas are held and where im
portant guests of the University are 
greeted and entertained. 

Today the columns at the Uni
versity of Missouri along with Jesse 
Hall and the Memorial Student Un
ion Tower provide the focal points 
of campus scenery and campus life. 
Pictures taken looking south that 
include the. col.uoms and Jesse Hall 
are · ampng the most descriptive and 
well-kn-own shots, both locally and 
nationally; of our campus. The col
umns have also helped to give our 
campus a distinctive personality 
among other campuses by the strik
ing and memorable view they pro
vide both for students and visitors. 
Finally, the columns have given and 
continue to give present day stu
dents, alumni, and faculty a link to 
the proud history and rich tradition 
of our University. I am sure that 
everyone who has at one time been 
connected with Missouri University 
has some time or other passed by 
the colmims and stopped for a sec
ond t~ admire their beauty and 
wonder at the many people, some 
of which became very successful 
and famous, who have passed 
through the shadow of the columns, 
or at the many new buildings and 
the large influx of new students the 
columns have seen erected or arrive 
on the campus, or even the many 
events and traditions of the Univer
sity that have come and gone or 
still exist on campus today. Indeed, 
the Curators of 1893 made a wise 
decision to allow the columns of 
old Academic Hall to stand after 
the building was torn down. 

The Missouri Shamrock would 
like to thank the Missouri Historical 
Society for their time, kind assist
ance, use of materials, and use of 
photographs during the preparation 
of this article. 
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NEW FACES AND 
NEW IDEAS 
NEEDED!! 

Petitioning for 
Next year's 
SHAMROCK 

STAFF 
Will soon open. 

Al I Slaff Positions 
Wi 11 Be Open and 

Many New Jobs 
Wi II Be Created 

ASSISTANCE 
(Continued from page 19) 

The cooperative plan can take on 
many different forms and they are 
usually tailored to meet the student's 
and the sponsoring company's needs. 
The possibilities and combinations T 

are unlimited, illustrating the ad
vantage of engineering study in a 
broad basic field from which the 
student can go in many directions. 

To find out more about the co
operative plan of engineering study, 
a student may obtain the pamphlet 
The Cooperative Plan of Engineer
ing Education in the office of the 
dean of engineering. This lists the 
companies needing co-op students. 
Applications can be made through 
the same office. If you are consider
ing the cooperative plan, now is the 
time to check into it. Many of the 
interviews will be held shortly, and 
it would be advantageous to begin 
seeking the right co-op for yourself 
now. 

BACKLOG 

(Continued from page 22) 

in Missouri. One feature article in 
this issue attempted to tell effects 
of the engineering shortage on en
gineering students. The author 
fef!red that too many students were 
working only to get passing grades 
in their courses, receive a degree 
and work at a high salary for some 
company without a good background 
in engineering. This article was con
cluded with the hope that engineer
ing students would see the fallacy 
of this type of study. This issue 
also gave many alumni notes and 
addresses and told in the column 
"Around The Columns" many 
humorous and embarrassing events 
recently happening to engineering 
students. 

Ten Years Ago: Feb. 1959. The 
content of this issue of the Sham
rock covers many subjects. The edi
torial asks "Does Engineering In
terest You?" and urges engineers 
to find out by taking advantage of 
many industries' summer job oppor
tunities. The first feature article of 
this issue tells about the world's 
largest geodesic dome in Baton 
Rouge, La. This dome, which 
measures 384 feet in diameter and 
is 12Q feet high is described as "the 
arnhitectural form of the future that 
can cover a football field or giant 
factory with no internal supports." 
Another feature article tells about 
the printing processes of the Sham
rock. However, this article although 
somewhat correct is out-of-date since 
we have changed printers from the 
time this issue was printed. Also 
printed in this issue was a fiction 
story written by an engineering stu
dent. Finally, two interesting notes 
from columns in this issue: the en
rollment at the Columbia campus 
at this time was 10,196, about half 
of the number presently enrolled, 
and a company in Michigan was 
trying to make candy and cigarette 
filters from Swiss cheese. 

"' 
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Good ideas 
get offlhe groun 
at Boeing............-

So do careers. At The Boeing 
Company, you can be a mem
ber of a team that's famous for 
making good ideas fly. 

Such as the Boeing 707, 
America's first jetliner. 

And the 727, the world's 
most widely used commercial 
jet. 

The 737, the world's newest, 
most advanced short-range jet
liner. 

Boeing -Vertol helicopters, in 
use commercially and with the 
U.S. Army, Navy and Marines. 

The National Aeronautics 
and Space Administration's 
Apollo/Saturn V moon rocket 
with its Boeing-built 7 . 5 
mi 11 ion -pou nd-thrustfi rst stage. 

USN's hydrofoil gunboat 
Tucumcari, USAF's Minute
man strategic missile, and 
NASA's Lunar Orbiter recon
naissance spacecraft. All pro
grams which forged significant 
advances in technology. 

Boeing has exciting new 
projects on the way up, too. 

The 747 superjet, world 's 
largest and fastest commercial 
jetliner, scheduled to make its 
first flight by the end of 1968. 

America's supersonic trans
port, now being developed at 
the company's Commercial Air
plane Division. 

Other advanced aircraft, mis
sile and space programs of the 
future are in early development 
and on Boeing drawing boards. 

They can help get your career 
off to a dynamic start in applied 
research, design, test, manu
facturing, service or facilities 
engineering, or computer 
technology. 

If you qualify, Boeing's Gra
duate Study Program will help 
you work toward advanced 
degrees. 

See your college placement 

officer or write directly to: Mr. 
T. J. Johnston, The Boeing 
Company, P.O . Box 3707, 
Seattle, Washington 98124. 
Boeing is an equal opportunit': ' 
employer. 

BOEING 
DIVISIONS : COMMERCIAL AIRPLANE. SPACE. MISSILE & INFORMATION SYSTEMS. VERTOL, AND WICHITA. ALSO, BOEING SCIENTIFIC RESEARCH LABORATORIES. 
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--{ FAILURE}· 

You'll never get anywhere without it. 
Nothing helps a young engineer's 

career like being given a challenge. 
Which is another way of saying a chance 
to fail now and then. To make his own 
mistakes. 

At Western Electric we give our newly 
·- ·recruited engineers responsibility almost 

immediately. They make their own de
cisions. Learn from their own errors. 

Don't get us wrong. We keep our 

demands reasonable enough so that our 
recruits can make their decisions at their 
own pace. But our thinking is, a man 
feels awfully good about even a small 
decision when it's his. 

If you're the type who'd like the chance 
to make your own moves, see our recruiter 
or write College Relations, 222 Broad
way, New York, N. Y. 10038. 

A lot of hard work never hurt anyone. 

@ Western Electric 
MANUFACTURING & SUPPLY UNIT OF THE BELL SYSTEM 
AN EQUAL OPPORTUNITY EMPLOYER 
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Problem solving through computation Chemical engineering applic_ations Research and development 

At Phillips, we hire people 
not just college records. 

We think straight A's, dean's list honors and cum 
laudes are great. 

Some of our best people have them. 
We also think scores aren't everything . There 

are such things as talent. Ideas. Raw potential. 
All of our best people have them. 

So we look beyond the paperwork. Find things 
in people they never thought they had. And they 
find themselves doing things they never thought 
they could do. 

This is important in our business. Because we 
depend on people. All kinds. Engineers. 
Chemists. Physicists . Mathematicians. 
Accountants . Systems analysts. Salesmen. 

People who see the excitement of oil exploration 
and production. The diversity of petroleum, fuel 
and lubricants.Theversatilityofplasticsandpetro
chemicals. The utility of rubber, fertilizers, LP-gas. 

We're a big company. Involved in many differ
ent industries. But the fact that we're big only 
means we've developed a bigger, broader capac
ity for people. And a wider scope of opportunity. 

Which means, there's plenty for you at Phillips. 
And plenty of room to move. 

The first move is yours. 
Write: James P. Jones, 104 Frank 

Phillips Building, Phillips Petroleum 
Company, Bartlesville, Oklahoma 74003. 

At Phillips 66 it's performance that counts 

An Equal Opportunity Employer. 

Aggressive marketing efforts Offshore oil development Technical development in fibers 
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How to keep 
a cow's mind on milk. 

Instead of flies. 
An hJformal report on a few current projects at Shell. Some of them might seem like offbeat 
work for a#oil company. But this is a company that contributes broadly and significantly to society. 
A company of experts that brings out the best in its engineering, scientific and business people. a Shell scientists 

have come up with 
a vast improve
ment over even 

·- - -·- the most talented 
cow tail. It's called VAPONA® in
_secticide. A plastic strip impreg
nated with it will kill flies in a cow 
stall for up to three months. And 
VAPONA® insecticide combined 
with CIODRIN® insecticide keeps 
cows fly-free 24 hours a day
even out in pasture. Give you 
ideas for further applications? 

Energy from under the sea 
Shell is heading 
into ever-deeper 
waterinthesearch 
for oil and natural 
gas. Recently we 
designed and installed permanent 
drilling/production platforms as 
tall as a 34-story building, with 
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still bigger structures in the works. 
And we are operating in con
siderably deeper water from float
ing platforms. We are also search
ing on land in 16 states to help 
meet burgeoning energy needs. 

Digestible detergents 
The main trouble 
with detergents 
is they don't go · 

_ away. They pol-
- - lutestreams,make 

fresh water foamy. The solution: 
detergent compounds that orga
nisms can consume. These "bio
degradables" clean clothes just 
as effectively, but keep streams 
free of detergent foam. Elsewhere 
in the chemical part of our busi
ness, Shell research has resulted 
in a wealth of plastics for home 
and industry, and fertilizers to 
alleviate food shortages. 

The name of the game 
More gasoline per ~ 
b a r re I of c r u d e "l'' ,. 
oil delights engi-
neers, scientists J 

and conservation- ' 6 

ists alike. Our new hydrocrackers 
actually produce more than a gal-

Ion of refined product from a gal
lon of feed stock. And we are using 
sophisticated techniques totailor
make products by reassembling 
hydrocarbon molecules. 

The pursuit of excellence leads 
Shell into a variety of fields, both 
on and off the beaten track for an 
oil company. If you have a more
than-one-track mind, a desire to 
explore, to pit your skills against 
many kinds of problems, there 
could be a place for you in Shell. 

Perhaps your training in engi
neering, science or business can 
contribute to tomorrow's new 
developments. For information 
about openings throughout Shell 
sign up at the placement office 
for an interview with our represent
ative. Or write to Q. C. Stanberry, 
Recruitment Representative, 
Dept. E, The Shell Companies, 
Box 2099, Houston, Texas 77001. 

A company of experts 
Shell Oil Compatry • ·Shell Chemical Company• Shell 
Development Company• Shell Pipe Line Corporation 

An Equal Opportunity Employer 
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Parking lots are places 
where people 

bang up car doors. 
Help wanted: 

Can you design 
a door that eliminates 

this problem? 
Situation: It is often difficult to get into and 

out of today's cars wi,thout bumping 
into the car beside you. 

Question: Can you design a door that uses 
minimum out-swi,ng space 
when opening ? 

Disciplines: It can go over the car, under it, 
slide into the frame, swi,ng parallel 
to the body ... AS LONG AS 
IT'S NOT TOO EXPENSIVE TO 
MASS PRODUCE. Door must 
also provide an electrical channel 
to the chassis to provide for power 
operated wi,ndows. Need your ideas 
in time for meeting next month. 
Thanks. 

Want to work on a challenging assignment like this? 
A new member of an engineering team at Ford Motor Com
pany does. Today his job may be designing new car door 
hinging. Tomorrow it might be solving cab vibration in 
semi-trailer trucks. Or designing a different approach to 
vehicle controls, or even developing a new engine con
figuration. 

If you have better ideas to contribute, and you're looking 
for challenging assignments and the rewatds that come 
from solving them, come work for the Better Idea company; 
See our representative when he visits your campus. Or 
send a resume to Ford Motor 

To help solve assignments like- these, our people have a 
giant network of computers at their service. Complete test
ing facilities. The funds they need to do the job right. 

FEBRUARY 1969 

Company, College Recruit- -
ing Department. The , • 
American Road, Dear- r 
born, Michigan 48121. An 
equal opportunity employer. 
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The engineer was out with a flirt, 
and when his buddy left the table 
to buy a paper she pursed her lips 
invitingly and leaned across the table 
toward her date and, putting her 
face against his, whispered, "Now 
is your chance, darling." Glancing 
around hastily, the engineer mut
tered, "So it is!" and quickly leaned 
over and drank his buddy's beer. 

"" What's the hurry? 
I bought a new textbook and 

I'm trying to get to class before the 
next edition. 

"" Definition of a college man: One 
who can't count up to 70 without 
cracking a smile. 

"" Coed: "Where did you learn to kiss 
like that?" 
C.E.: "Siphoning gas." 

"" The dictionary is the only place 
where success comes before work. 

"" Two junior EE's who had just 
completed a stiff Thermo exam 
were discussing it. 

First EE: "How far were you out 
from the right answer on the sec
ond problem?" 

Second EE: "Two Seats." 

"" A doctor can bury his mistakes; a 
lawyer's mistakes are hung; but an 
engineer has lasting monuments 
built to his. mistakes. ... 

Student: "But professor, isn't 
this the same exam you gave last 
year?" 

Professor: "Yes, but I've changed 
the answers." 
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Guest: "Why does you dog keep 

watching me like that?" 
Host: "I guess it's because you've 

got the plate he usually eats from!" 

"" "You can't beat the system," moaned 
a student after looking at his se
mester grades. "I took a course in 
basket weaving for a snap elective 
and then two Navahos enrolled and 
raised the curve so I flunked." 

"" "How did you find the ladies at 
the dance?" 

"Oh, I just opened the door 
marked Ladies and shore enough 
there they were." 

"" Answer to question on a Physics 
test: A meter is the distance between 
two bars in Paris. 

"" It's remarkable how much fun you 
can have laughing at the picture on 
your I. D. card before realizing 
that's what you really look like. 

"" Have you heard about Bruno, the 
brown nose reindeer? He's second 
in line, just as fast as Rudolph, but 
can't stop quite as quick. 

"" There are only two kinds of park-
ing left on the campus-illegal and 
no. 

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

Doctor: "Good heavens, man, 
I'll be right over. What are you do
ing in the meantime?" 

Engineer: "Using log tables." .. 

EE: "Thought you were going to 
visit that blond in her apartment to
night." 

Aggie : "I did." 
EE: "How come then you're home 

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

chatted. Then suddenly she turned 
out the lights. I can take a hint." 

"" "What are you putting in your 
vest pocket there, Brent?" 

"That's a stick of dynamite. Every 
time Davis sees me he slaps me on 
the chest and breaks all my cigars. 
The next time he does it, he's going 
to blow his hand off." 

"" Professor: "Well, what did you 
think of the course?" 

C.E.: "I thought it was very well 
covered. Everything that wasn't cov
ered during the semester was cov
ered on the final." 

"" ME Prof: "If you were at the 
top of a tall building, how could 
you measure the height, using a 
barometer?" 

Student: "I would tie a rope on 
the barometer, lower it to th e 
ground, and then measure the rope." 

"" Rumor has it that the prerequisite 
for ME 302 is a previous course in 
ME 302. 

"" ME: "I hear the administration 
is trying to stop drinking." 

CE: "That so? First thing you 
know . th~y will be trying to make 
the students stop too." 

... 
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Joined September '68 

Joined July '65 

Joined June '62 

Joined November '59 

Joined March '56 

At Kodak 
~oucango 
,-this way 

or 

you can go 
thatwayt 

Your ambitions may lead you close 
to the cutting edge of the state of the 
art in your profession, whether it's 
industrial, chemical, mechanical, or 
electrical engineering. In the set of 
pictures on the left you see the en
vironments of some Kodak chemi
cal engineers, for example, who have 
not drifted away from chemical en
gineering. 

The other column shows the work 
environments of other real Kodak 
chemical engineers who have chosen 
to broaden out into work more in
volved with people, as in adminis
tration and marketing. Perhaps this 
is the direction you prefer. 

Drop us a line telling us in which 
column your picture belongs. A 
wrong answer now will not count 
against you. 

EASTMAN KODAK COMPANY 
Business and Technical Personnel Dept. 

Rochester, N. Y. 14650 

An equal-opportunity employer 
offering a choice of work 
in Rochester, N. Y. or 
in the South 

Joined July '68 

Joined June '63 

Joined February '59 

Joined June '55 



Dan Johnson has a flair 
for making things. 

Just ask a certain family in Marrakeck, Morocco. 
A solar cooker he helped develop is now making life 

a little easier for them-in an area where electricity is 
practically unheard of. 

The project was part of Dan's work with VITA 
(Volunteers for International Technical Assistance) 
which he helped found. 

Dan's ideas have not always been so practical. Like 
the candlepowered boat he built at age 10. 

But when Dan graduated as an electrical engineer 
from Cornell in 1955, it wasn't the future of candle
powered boats that brought him to General Electric. 
It was the variety of opportunity. He saw opportunities 
in more than 130 "small busin_esses" that make up Gen
eral Electric. Together they make more than 200,000 
different products. 

At GE, Dan is working on the design for a remote 
control system for gas turbine powerplants. Some day 
it may enable his Moroccan fri ends to scrap their solar 
cooker. 

Like Dan Johnson, you'll find opportunities at Gen
eral Electric in R&D, design, production and technical 
marketing that match your qualifications and interests. 
Talk to our man when he visits your campus. Or write 
for career information to: General Electric Company, 
Room 801Z, 570 Lexington Avenue, New York, N. Y. 
10022 699-23 

GENERAL fl ELECTRIC 
AN EQUAL OPPORTUNITY EMPLOYER (M / F) 
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Westinghouse needs engineers 
who understand this generation 

or this generation. 

In the next ten years, demand for 
electricity will double. What's West
ing house doing about it? Plenty. 
We're number one in commercial 
nuclear power. We're working on 
an advanced breeder reactor. We're 
spending $450 million to boost our 
production capacity. 

Okay, that's Westinghouse, the 

electric company. What about West
inghouse. the schoolteacher? In its 
first two years, Westinghouse Learn
ing Corporation had over 60 govern
ment and private contracts. including 
training for the Peace Corps, Job 
Corps, and private industry. 

Which doesn't even start to de 
scribe Westinghouse. We're also in 

computers. transportation, medical 
science. air pollution. oceanography, 
and more. Is that any way to run an 
electric company? 

We think so. If you think so. talk 
with our campus recruiter. or w rite 
Luke Noggle, Westinghouse Educa
tion Center, Pittsburgh, Pa. 15221. 
An equal opportunity employer. 

You can be sure ... if it's Westinghouse 



You might think that if you come to work for 
us we'll stick you behind a desk making phones 
for the rest of your life. 

Uh-uh. 
Don't be misled by the word Telephone in 

our name. 
Actually we're a group of over 60 companies 

and some of them happen to be in the telephone 
business. They're in our General Telephone group 
and are involved in developing new· vays for man 
to communicate. 

So if you want to work for our phone group, 
you can. 

But if your interest lies in ~lier things, you 
might prefer working for another of our com-

panies, like Sylvania. 
Sylvania manufactures over 10,000 products 

alone, knocking out everything from Micro
Electronic Semi-Conductor Devices to Educa
tional Communications Systems. 

The communications field is one of the fastest
growing industries around. The more it grows, 
the more we grow and the more room you have 
to stretch within us. 

We're looking for Scientists and Engineers 
with ambition and ideas. 

Together we can discover new worlds. 
Or make an old one easier to live in. 

General Telephone & Electronics 
SytvanJa £lectric f tochlcts • Lenkurt Electric • Automatic Electric • Telephone Companies in 34 States • General Telephone Directory Company• General Te?eohone& ElectrOnt(S t.abaratortas 

General Telephone & Electronics International• GT&E Cata Services• GT&E Communications · 
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••1 never feel like a rookie" 
"Sure I'm new at B&W, but I've been too busy to 

think about that. I've been w·orking in my field all 
along, and the training sort of blends right in." 

If Randy Trost sounds like a B&W booster, you 
should hear what his supervisor says about him. 

We're looking for aggressive, talented young engi
neers like Randy. We want you if you want significant 
responsibility from the start. In fact, we need more 
engineers than ever before. That's because we're grow
ing f ,;1ster . Sales were $625 million in 1967. Up almost 
12 per cent. 

That's how it's been from the beginning. We started 

Randy Trost, Wisconsin '67 

out making steam generation equipment. That led to 
atomic power stations, nuclear marine propulsion 
equipment, refractories, specialty steel, machine tools, 
computers, and closed-circuit TV. (And we still make 
the best boiler in America.) 

If you'd like to talk with Randy Tr ost about B&W, 
call him collect at our facility in Lynchburg, Virginia, 
AC 703 846-7361. 

In the meantime, be on the lookout for the B&W 
recruiter when he visits your campus. 

The Babcock & Wilcox Company, 161 East 42nd 
Street, New York, New York 10017. 

Babcock & Wilcox 
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From The 

A 

Change 

for 

Today 

by 

Larry R. Christenson 

But we will wait. 

Editor's Desk 

Can you, like so many, remember 
your first view of our archaic building? 

That first big day climbing the cracked concrete stairs, 
through the dimly lit maze of hallways, 

stumbling into a cold room of chairs and walls. 
or 

Can you, like so many remember 
the first time an Arts & Science or Education major 

compared total credit hours for graduation? 
Those late hours, fighting off sleep, engulfed in papers 

with nose to the slide of your rule. 
or 

Can you, like so many, remember 
the rumors of a new Dean? 

The wise man from the West 
mounted on a lightning fast charger, 

who with a stroke of his wand 
would clean us of all problems

A St. Patrick in his own day. 
Congratulations to you, Dean 

for oiling the wheels of progress, 
for bringing new life to an aging school, 

for pushing for a much needed building, 
for creating a more realistic curriculum. 

Congratulations to you fellow students 
for waiting so long"-----

But who are we to wait 
what with a world of technology at our finger tips? 

We will sit and bitch, of poor facilities, 
of "Mickey Mouse" required courses. 

Wondering why OUR new student council 
has not created a dead week 

or abolished class during Engineers' Week 
or just forbidden test and quizzes during such week. 

Well, changes are slow, 
as slow as watching the sun 

dart across the sky. 
I cannot look ahead to the future 

and I am too old to turn back. 
Therefore, we can only strive 

for the betterment of those who will follow. 
And there will be many, 

for Engineering will not die 
for want of '10' hours or new space. 

Well, then, do I advocate overthrow and rebellion? 
No, not at all. 

Only an active interest in your surroundings. 
Today is Engineers' Week. 

Why not join a conservative uprising? 
Work, participate, enjoy, 

Today is your day. 



Is it possible to be 
passed byat 30? 

Absolutely. If you're a 30-year-old engineer who's 
failed to keep up with the latest developments in his 
field. 

Because Western Electric's an acknowledged in
dustrial leader in graduate engineering training, that's 
one worry our engineers don't have. Our nearly
completed Corporate Education Center near Prince
ton, N . J., for instance, will have a resident staff of 
over 100. More than 310 engineering courses will be 

offered, and about 2,400 engineers will study there 
in 1969. It's the most advanced facility of its kind. 

Ask around. You'll find that when it comes to antici
pating change, Western Electric is way out in front. 
And we make every effort to keep our engineers there 
too. See our recru iter or write College Relations, 
222 Broadway, New York, N. Y. 10038. 

A lot of study, and hard work, never hurt anyone. 

· Western Electric 
MANUFACTURING & SUPPLY UNIT OF THE BELL SYSTEM 
AN EQUAL OPPORTUNITY EMPLOYER 



Jefferson National Expansion Memorial: 

ST. LOUIS GATEWAY ARCH 

The Jefferson National Expan
sion Memorial, better known as the 
Gateway Arch or the Arch in St. 
Louis, Missouri was constructed to 
-celebrate the growth of the United 
States from the Mississippi River to 
the Pacific Ocean. This westward 
expansion began in 1803 with the 
Louisiana Purchase from France 
and terminated in 1890 when the 
United States Census Bureau de
cided that the "frontier line" was 
non-existent. The famous arch is on 
a 91 acre tract along the St. Louis 
riverfront which was the location of 
Pierre Laclede's trading post. This 
trading post has been the entrance 
to the West for trappers, traders, 
settlers, miners, pioneers, and sol
diers since 1764. It is for this rea
son that St. Louis deserves the title 
·of "Gateway to the West," and the 
Arch symbolizes the participation 
St. Louis has taken in western settle
ment. 

A group of St. Louis business and 
civic leaders formed the Jefferson 
National Expansion Memorial As
sociation with the purpose of found
ing and developing a project which 
would commemorate St. Louis's role 
in westward expansion. Luther Ely 
Smith proposed the idea of the 
project to St. Louis Mayor Bernard 
Dickmann in 1933 during the Great 
Depression. The construction of this 
project was to be a means of em
ployment for the many out of work 
and would clear out an area of 
forty blocks of slums in downtown 
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by David Lindsey 

St. Louis. In April of 1934, Smith 
became chairman of the Jefferson 
National Expansion Memorial As
sociation, and in that same year, the 
State of Missouri chartered the as
sociation as a non-profit organiza
tion. 

The expense of the project was 
born by the federal government and 
the city of St. Louis on a 75%, 
25% proportion, respectively, with 
the total cost of $11 ½ million. The 
Jefferson National Expansion Me
morial Association petitioned to the 
United States Congress to establish 
a United States Territorial Expan
sion Memorial Commission whose 
duty it would be to plan the me
morial. In June of 1934, the resolu
tion passed Congress and President 
Roosevelt signed the bill which es
tablished a twelve man commission 
consisting of three presidential ap
pointees, three members of the 
House of Representatives, and six 
members of the St. Louis organiza
tion. 

On December 12, 1935, the St. 
Louis voters passed a revenue bond 
for their 25% portion of the obliga
tion, and President Roosevelt sign~cl' 
an order specifying the forty block 
area as a segment of the National 
Park System. Also, in this execu
tive order, the area was named 
"The Jefferson National Expansion 
Memorial National Site." Because 
of awkwardness, the last two words 
were dropped, and finally, the proj
ect became known by its initials, 

J.N.E.M.A. 
In June of 1936, the National 

Park Service established an office on 
the Memorial site. It was the task 
of the Park Service to be the ex
ecutive agency responsible for the 
acquisition of the land and develop
ment of the Memorial. The land 
acquired consisted of 91 acres cov
ering 40 blocks. The United States 
government had to file 40 peti
tions, one for each block, to obtain 
the titles. This phase of develop
ment was not completed until 1944, 
when the last suit was settled. How
ever, the clearing of the land be
gan October 10, 1939, but progress 
was halted with the outbreak of 
World War II. Temporarily, the 
area became a municipal parking 
lot. 

The railroad tracks which crossed 
the area presented a major problem. 
It could not be decided how, at 
what cost, and at whose expense 
should the tracks be relocated. In 
1958 a conference of interested 
parties resolved a series of open 
and covered cuts that blended into 
the Memorial plans for develop
ment. 

Between the years of 1933 and 
1948, the design and the theme of 
the Memorial changed four times. 
The original plan was a cluster of 
seven buildings and statues with the 
largest built in honor of Thomas 
Jefferson, United States President 
who bought the Louisiana territory. 
After these plans were discarded, 
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Comparative Size 

555' 

The Gateway Arch is the newest and tallest of America's great monuments. The Arch, the 
Statue of Liberty and the Washington Monument are all features of the Nation Park System. 

a second plan was adopted which 
provided for an immense statue of 
Jefferson. Surrounding this statue, 
there would be three museums which 
would depict the westward expan
sion. The third plan was a mere 
modification of the second. It in
cluded the statue and only two 
museums in place of three. 

None of these plans were suf
ficient for the J.N.E.M.A., so they 
held a national architectural con
test in 1947. With a two year cam
paign, the J.N .E.M .A. raised $225,-
000.00 which provided five semi
final prizes at $10,000.00 each and 
a grand prize of $50,000.00. The re
sponse for this project was amaz
ing with 172 entries from leading 
United States architects. The win
ner was announced January 1, 
1948. Bero Saarinen, a young archi-

tect of Finnish dissent, was the win
ner, and it is his basic design that 
stands on the riverfront, today. 

Saarinen's design was comprised 
of a Gateway Arch overlooking the 
river with an underground museum 
and visitor center. In May of 1940, 
the old St. Louis Court House was 
added when President Roosevelt ap
prnved this phase. The old court 
house was restored to its original 
decor, and historical exhibits were 
open at the court house on October 
20, 1942. It was not unil 1960, that 
the ground was broken for the un
derground Museum of Westward 
Expansion and the Visitor Center. 

The Museum of Westward Ex
pansion lies in the underground 
visitor center which lies directly be
low the Arch. The epic story of ex
ploration, settlement, and develop-

ment of the Un•ed States west of the 
Mississippi River is told in pic
torial form by murals, window 
boxes and films. Relics and antiques 
of the era are also found in the 
subterranean museum. Since the his
tory of this part of our nation is so 
vast, only the major events could be 
adequately depicted. The theme of 
the Museum of Westward Expan
sion is based on four phases: the 
land, how it was acquired, the men 
who mastered it, and the signifi
cance and meaning of westward 
expansion to our nation and people. 

Exhibits w e r e designed and 
studied to pass the history to the 
observer by a series of simulated 
personal experiences. With this type 
of design, it gives the visitor an 
idea of what it was like to be a 
participant in history. Out of the 
twelve galleries, nine of these are 
constructed in this manner of per
sonal experiences. They include 
frontier life experienced by trappers, 
traders, Indians, soldiers, miners, 
cattlemen and sodbusters. There are 
also two theatres in the underground 
Visitor Center which present a 40 
minute documentary film, entitled 
"Time of the West" which pro
vides a summary of westward ex
pansion. This is the first museum to 
depict the history of the west in a 
single, visual comprehensive cov
erage. 

Actual construction on the 40 
block site began June 23, 1959, 
which was groundbreaking day for 
relocation of the railroad tracks. It 
took a year and one-half to com
pletely relocate these, and the first 
train passed over the new tracks 
November 21, 1961. Construction 
of the second phase of the project 

An aerial view of the Jefferson National Expansion Memorial : Shown are the Gateway Arch, the Old Cathedral located next to the left leg 
of the Arch which was the Episcopal seat of the Louisiana Purchase; the Old Courthouse, the domed building back from the center of the 
Arch, which was the setting for the Dred Scott Decision ; three high-rise residential complexes to the right of the Arch, and Busch Memorial 
Stadium, to the left of the Arch. 



began February 11, 1961, with the 
excavations for the Visitor Center, 
foundations for the Gateway Arch 
were laid, and rebuilding of the 
levee along the west side of the 
Mississippi River. This phase of the 
construction was completed late in 
1963. 

In March of 1962, a contract for 
$11,500,000.00 was awarded to 
MacDonald Construction Company 
of St. Louis to build the Arch and 
Visitor Center. The National Park 
Service, agency responsible for de
velopment of the Memorial, made 
an agreement with the Bi-State De
velopment Company for construc
tion and operation of the Arch 
transportation. Late in 1962, the 
Visitor Center was completed. The 
first stainless steel section of the 
Arch was placed on the south leg 
on February 12, 1963. The Arch 
was constructed in stainless steel sec
tions with the shape of equilateral 
triangles. The dimensions of the 
base sections are twelve feet high, 
54 feet on a side and weight is 
101,500 pounds. 

The design of the Gateway Arch 
presented engineers and contractors 
with a unique problem, one that had 
never been met before in history. The 
MacDonald Construction Company 
made the Pittsburgh Des Moines 
Steel Company its subcontractor for 
manufacture of the stainless steel sec
tions and all other steel used in 
construction of the Arch. The in
tricate a n d precise calculations 
necessary for construction were made 
by Pittsburgh-Des Moines Ste e 1 
Company under supervision from 
the National Park Service and Bero 
Saarinen Associates. Any deviation 
in magnitude between the bases 
could result in failure of the Arch's 
legs to meet at the top. 

The Arch is known as an inverted 
weighted catenary curve. A catenary 
curve has the shape of a chain 
hanging freely from two points. The 
inverted part in the description 
simply means the curve projects 
upward to form an arch. Weighted 
means that the lower portion of 
the legs are larger than the upper 
sections of the Arch. The catenary 
arch is, structurally, the soundest of 
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all designs. It has a wind resistance 
equivalent to 55 pounds per square 
foot which is equivalent to a wind 
velocity of 150 miles per hour. 
Even under these adverse condi
tions the Arch will deflect only 
eighteen inches. In a catenary arch 
the thrust passes through the legs 
and is absorbed by the foundation. 

The first six sections of the Arch 
were raised in position by a crane 
to a height of 72 feet. At that point 
one creeper derrick was put on each 
leg of the Arch. The platform had 
a crane on it which placed the re
maining sections on the Arch. The 
derricks moved to predetermined 
heights and had to be leveled each 
time it was raised. Each creeper 
derrick was an eighty ton assembly 
equipped with a tiltable platform 
mounted on tracks and fastened to 
the Arch, a tool shed, heated shack 
for workmen, sanitary and com
munication facilities. 

The Gateway Arch is 630 feet high 

and that same distance between the 
legs at the ground. Looking at a 
cross section of each leg, the equi
lateral triangle is 54 feet on a side 
at the base and 17 feet on a side at 
the top of the Arch. Each stainless 
steel section used on the bottom 
portion of the Arch is six feet by 
eighteen feet, and those at the top 
are four feet by five and one-half 
feet. All sections are one-fourth inch 
in thickness. The gateway Arch re
quired 900 tons of stainless steel 
for the skin and 2200 tons of car
bon steel ¾ inch thick, with 1 ¾ 
inch thickness on the corner plates. 

At the 530 foot mark a stabilizing 
strut was constructed to stabilize the 
legs until completion. The creeper 
derricks were slowly moved up the 
legs as they placed the sections on 
the Arch, until they reached the 
610 foot mark. It was at this point 
that the creeper derricks placed 

(Continued on page 24) 

Men with the aid of derricks, struts, nets, elevators and other tools formed concrete and 
steel into a massive monument. 
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From your campus to ours .•• 

Last year more than 100 graduates 
came to our campus at TRW Space 
Park in Redondo Beach, or to our 
Houston or Washington, D. C. opera
tions. Of the more than 16,000 men and 
women in TRW Systems Group, over 
7000 are college graduates. Their major 
fields of interest are as varied as your 
own: Engineering, Behavioral Sciences, 
Physical Sciences, Computer Sciences, 
Life Sciences, Management Sciences, 
and the Humanities. 

It's characteristic of TRW Systems 
Group that many of our employees con
tinue- to do advanced and applied re
search in the same area of specializa-

tion they worked on in college. 
For our challenges are much like 

yours. 
We're deeply involved in the explora

tion of space and the defense of the 
Free World. We're also applying these 
advanced technologies to the complex 
social problems of today ... transporta
tion, health, urban renewal, land plan
ning, water and air pollution, global 
communication, ocean sciences. 

As they work to meet these diverse 
challenges, many of our employees are 
continuing their study for advanced 
degrees with TRW's blessing and finan
cial help. That's just one of the reasons 

so many people have found the move 
from their campus to ours a natural and 
rewarding one. 

Perhaps you'd like to consider the 
same move. Make an appointment to 
see us when we're on your campus (see 
below), or write to Dr. W. D. Mclvers, 
College Relations, Room 7001-J, TRW 
Systems Group, One Space Park, 
Redondo Beach, California 90278. TRW 
is an equal opportunity employer. 

TRW. 
TRW Systems Group is a major operating unit of TRW INC. (Formerly Thompson Ramo Wooldridge Inc.), where more than 70,000 people at over 250 locations 
around the world are applying advanced technology to electronics, space, defense, automotive, aircraft and selected commercial and industrial markets. 
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Wemay 
build a bigger engine 

at our #2 plant. 
tfelp wanted: 

Could you 
engineer the changeover 
· economically? 

Situation: Complete design scheme for tools, 
jigs, and fixtures needed. Also 
need plans detailing how much time 
will be required, under optimum 
conditions, for line changeover. 

Question: Is there some way we can 
implement this change by utilizing 
most of the existing machinery 
at the plant ? 

Problem: As a modest volume plant, it is 
imperative that we don 't lose 
valuable time and resulting sales. 
Suggest you visit the Mexico City 
Plant where a similar changeover 
occurred. Would appreciate solu
tion by Friday, next week. Thanks. 

Want to work on a challenging assignment like this? 
A new member of the manufacturing engineering team 

at Ford Motor Company does. Today his job may be 
. establishing the manufacturing sequence of a new engine. 
.Tomorrow, it rriay be determrning the manufacturing feasi
bility of a new product idea. · 

If you have better ideas to contribute, and you're looking 
for challenging assignments and the rewards that come 
from solving them, come work for the Better Idea company • 
See our representative when he visits your campus. Or 
send a resume to Ford Motor 

To assist in solving assignments like these, our people 
have a giant network of computers at their service. Com
plete testing facilities. The funds they need to do the job 
right. 
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Company, College Recruit- -
ing Department. The , I 
American Road, Dear-
born, Michigan 48121. An 
equal opportunity employer. 
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Engineering Week 1969 will com
mence on Friday March 14 and will 
continue through Saturday March 
22. The Week has long been antici
pated on Red Campus and is the 
product of many nights of planning 
and days of work on the part of 
St. Pat's Board. 

Let us not forget that Engineers' 
Week had its origin here in Colum
bia at the University of Missouri 
in 1903. It started with a group of 

Compiled by Ben W. Jackson 

by , Phillips Petroleum Company, 
Whiteley Oil Company, and the En
gineers' Club. The event will be 

overworked and under slept senior Sat1,1rday March 15, in the Hatch 
engineers who decided that they Hall parking lot, starting at 8:30 in 
should have a holiday. Since St. the morning. As in the past, con-
Patrick's Day was approaching and testants will drive a well defined 
St. Pat was obviously an engineer 1.0 to 20 mile course, and the weight 
(because of his engineering the re- of the car and the amount of gaso-
moval of the serpents from the Old line used will be measured in order 
Sod) it was agreed that his birth- to determine the ton miles per gal-
day should be celebrated in a man- Ion. 
ner befitting his position-and so One change has been made this 
they celebrated. year in that a strict time limit will 

This original one day holiday has be imposed and inforced. Though 
since grown into a week of activi- the mileages may be reduced some-
ties designed to get the engineers what this year, it is felt that the 
together, to promote a better under- results will come much nearer nor-
standing of the profession by the mal operation conditions and there-
layman, and, equally important, to fore stress good driving habits rather 
see that everybody has a good time. than special techniques. 

The kickoff event this year will Prizes will be given in three 
be the Queen's Parade on the after- classes determined by auto weight 
noon of Friday the fourteenth. The and transmission type with addi-
five queen finalists will be in the tional prizes going for best mileage 
parade, and the time and route will guess and oldest car. As in the past 
be announced. two years faculty members from 

Second in this year's list of St. -:." _<;li~~ent departments will compete 
Pat's activities will be the eleventn:-·.. for a traveling plaque. 
Gasoline Economy Run sponsored On Sunday March 17 all en-
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gineers are invited to the annual 
Burrall Services in the Stephens 
College Chapel. Two students from 
the College of Engineering will par
ticipate in the service, which will 
be held at 11: 30 a.m. 

The 1969 Engineers' Week Slide 
Rule Contest will be held in Room 
153 Engineering on Monday, March 
17 at 7:30 p.m. It will have two 
divisions: freshman-sophomore and 
junior-senior-graduate. At least three 
slide rules will be awarded as prizes 
in each division. 

The test will last one hour and 
will be a test of both accuracy and 
speed. The entry fee will be 50c, 
and entry blanks may be obtained 
in the Office of the Dean of En
gineering. Any University student 
may enter. 

Professor For A Day is a pro
gram in which men from industry 
are invited to the University to 
serve as guest lecturers in engineer
ing classes. This year, the designated 
dates for this activity are Tuesday 
March 18, and Wednesday March 
19. In the two years that it has 
been held the numbers of Professors 
for a day who have come to the 
University have been relatively few. 
Engineers' Week 1969 marks the 
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first year that this program has been 
expanded to include greater num
bers of the engineering student 
body. 

The Queen Skits; one of several 
highlights of Engine Week, will be 
held in Arts and Science Auditorium 
at 7:00 on Wednesday night. . This 
year, in order to ·create a little coin, 
25c admission will be charged at 
the door. The 'B~'ard 
sincerely hop~s 
that two bits 

w_ill not put a dent 
in student 1:mdgets or attendance but 

lows: Senior division: $10 gift cer
,, ·tificate, a record album, 2 theater 

tickets, and a pizza. Junior division: 
•. $5 gift certificate,, 2 theater tickets, 
,, ai)d-a pizza. Best appearing beard 

::,-,,{both divisions): dothes : (shirt, 
etc.), 2 theater tickets, and a pizza. ·· 
All prizes were donated by local 
merchants. 

The button contest was held )Vith 
a $10 prize being given.to th~\ vin
ner. The design selectei by St. Pat's 
Board this year was submitted by 
Bill Garnett. The button wiU be 
worn by all loyal engineers during 
Engineers' Week, and may be 
secured from the booths in the 
Engineering ' buildings. 

At this writing it is planned that 
there shall be no classes in the Col
lege :,of· -Engineering on Thursday. 

is not too · worried since there. has -
never been any attendance problem 

This will leave Thursday afternoon 
open · for assembling the lab exhibits 
and preparing your mind for the 
Engineers' Barbecue, which will be 
held on the evening of the twentieth. 
A hot meal wiU be served with 
plenty of liquid refreshments for 
everybody. Tickets will be on sale 
for $1.75 for Engineers' Club mem
bers and $2,00 for non-mem~ers. 
They will be available from St. Pat's 
Board members and at the booths 
during Engineers' Week. A''limited 
supply is available this year, so buy 
yours early. A shelter will be avail
able in ca~e of bad weather. All 
those attending will assemble in the 
parking lot · behind the Electrical 
Engineering building at 5:00 that 
afternoon and proceed on to the 
barbecue. Transportation will be 
available for those who need it. 

at the skits in the past ( other than 
a shortage of space). If you can't 
find a quarter, pawn your slide .rule 
(or yoµr room-mate's) , but don't 
miss .the qu,een _!i~ts. 

Votes 'rriay be cast for Vie· Queen 
of Love and 'Beauty au day ' Thurs
day . and , Friday morning at .the 
booths in ,the Engineering and Elec
trical Engineering buildi1,1gs. 

Immediately after the skits those 
in attendance shall adjourn to one 
of the local pubs (to be announced) 
to meditate and prepare for a 
serenade of the queen candidates, 
which shall occur when the · spirits 
move the assembled engine-men, or 
soon thereafter. 

The ~uttori and Beard Committee 
again held the annual Button and 
Beard Contests, and the results of 
the beard contest, may be seen on 
Red Campus as there were 24 en
tries in the Junior and Senior di-

v1s10ns. The beards will be judged 
at 10:30 a.m. March 20, by judges 
with the help· @f our lovely queen 
finali sts. The\ prizes wiU be as fol -
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On Friday, alumni registration 
will take place all day in the En
gineering building. 

The Knighting Ceremony will be 
held Fri~ay afternoon at 3:45 be
tween the main engineering . build
ing and the civil "engineering part 
of the building. · The Ceremony, 
which began 1n t'.903; is the oldest 
of all the engineering ~activities at 
the University of MissourL Up to 
the present this ceremony has under
gone many changes; but the basic 
purpose has · remained unch~fnged. 
During the ceremony . St. Patrick 
confers honor upon thdse individ-

uals who St. Pat's board chooses as 
having made outstanding contribu-
ing. This honor consists of 
being knighted into 
the Guard of St. 
Patrick. T~e 
several levels 
of knights, 
in order 
of present
ation, 
are: 

\ 

\. :--/ \~} /~ :, 
Khigf,,t of St. Patrick-Summa 

Cum ,,Laude, which is reserved for 
those professional engineers and 
other prominent citizens who have 
shown a continuing interest in the 
College -. of (Engineeriug ; and : Who 
have contributed ·. professionally to 
the industry of. the state of Missouri. 

The · Lady of St. Patrick is 
awarded to the seci--etary of the Col
lege of Engineering that has been 
of grea,test assistance to engineering 
during the past years and to senior 
women engineers _ who have pro
moted the activities of engineering 
during their college careers. 

Knight of St. Patrick-Magna 
Cum Laude is tlie highest award 
given to any engineering senior who 
has put forth ~ very exceptiorial ··ef
fort ipto 'the work of St. Pat's Board 
and Engineers' Club. 

Knight of St. Patrick - Cum 
Laude is conferred upon those sen
ior engineers who, by outstanding 
work, have ;distinguished themselves 
in the eyes of St. Patrick. · 

Knight of St. Patrick is conferred 
upon those engineering seniors'.,who 
have- , faithfully served St. Patrick · 
during the course of thei,!," college 
careers. 

During· the Grand K'owtow ai t he 
end of . the ceremony, 1-Sr: Patrick 
knights · any gra'diJ,atirig senior ' en
gineer who so' wishes fo l;,e lionored 
in recognition of Completing the ' en
gitieer.ing ·curriculum. , Th-is · honot· is 
known as· Knight of St. ·Patrick
Honorariods: !The · Kowtow is • the 
ancient rite that all faithJtil engineers 
perfor-m. when St. Patrick sublimes 
at the ceremony. i AU erigirieers · fall 
tb their ·knees anct touch their noses 
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to the ground. 
Also on Friday the third annual 

Engineering Honor Awards Banquet 
will be held. The reception for guests 
and students will be held at 5:00 
p.m. and the banquet will follow 
at 6:00 in the Student Union. The 
College of Engineering honors out
standing engineers for their achieve
ments and contributions to the en
gineering profession, and the various 
professional and honorary societies 
will give awards to their most dis
tinguished students. 

exhibits per department. The ex
hibits will be judged by industrial 
and high school student judges. The 
winning department will be recog
nized by the College of Engineering. 
A great deal of work will be and 
already has been put into these ex
hibits. Everyone is welcome and 
encouraged to attend the exhibits. 

The Blues. As usual the Engineer
ing Queen will be crowned by St. 
Patrick during the course of the 
evening. Tickets will be available 
at the booths in the Engineering 
buildings and people buying tickets 
in advance will be given a ballot 
on which to express their prefer
ence for the weighting of the fast 
and slow numbers, e.g., 50% fast-
50% slow or whatever. The ballots 
will be counted Friday and the 
band will be instructed accordingly. 

St. Pat's Ball has been moved 
from its traditional Saturday night 
spot to Friday night this year in 
response to a difficulty in finding 
a suitable place for it. The ball will On Saturday the alumni registra

tion will continue throughout the 
day. Later in the day there will be 
an alumni business meeting at 11:00 
a.m. followed by a lunch at 12:00 
p.m. 

The Engineering Lab Exhibits 
will be held Friday 4:30-8:30 p.m. 
and Saturday 9:00 a.m. to 3:00 p.m. 
These exhibits are held in the main 
Engineering building and in the 
Electrical Engineering building. All 
seven departments of engineering, 
A. E., C. E., Ch. E., M. A. E., E. E., 
I. E., and N. E. will participate with 
approximately 6 student exhibits, 3 
industrial exhibits and 3 random 

be at the Tiger Motor Hotel, from 
9 to 12 p.m., and the band will be 

The home of Chancellor Schwada 
on Francis Quadrangle will again 
house the traditional Green Tea of 
Engineers' Week. The tea is held 

(Continued on page 24) 

Civil Engineers: 
Get the facts on structural design 
of Full-Depth~ Deep-Strength® Asphalt 
pavements for highways and streets. 
A new and modern pavement design system that incor
porates solutions made from extensive computer analy
sis, The Asphalt Institute's method uses data from the 
AASHO Road Test, the WASHO Road Test, British road 
tests and the in-use experience of several states. 

Today. as more states. counties and cities turn to new Full
Depth ~ Asphalt pavement_* for all ~heir ro~d needs, there 
is a growmg demand for engmeers with a sohd background 
in the fundamentals of Asphalt pavement design, technology 
and construction. 

Start now to prepare yourself .for this challenging future. 
Get the latest information on the Thickness Design Method 
developed by The Asphalt Institute. This modern method of 
structural design is based on extensive evaluations with the 
IBM 1620 and the mammoth IBM 7090 computers. How to 
use this method is explained in The Asphalt Institute's Thick
ness Design Manual (MS-1). This helpful manual and much 
other valuable information are included in the free student 
library on Asphalt construction and technology now offered.
Write us today. 
•Full-Depth Asphalt pavement is an Asphalt pavement in which asphalt mixtures 
are employed for all courses above the subgrade or improved subgrade. Full-Depth 
Asphalt pavement is laid directly on the prepared subgrade. TA-a mathematical 
symbol used in The Asphalt Institute structural design formula to denote Full
Depth. 

The Asphalt Institute 
College Park, Maryland 20740 
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IEARlNG VALUE, PSI, 12 INCH DIAMETER PlATE. 0.2 INCH DEFLECTION, 10-~ErETITIONS 
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8-line determines minimum thickness or base and 
surface required to permit use of granular sub
base material. 

Thickness Design Charts like this (from the MS-1 manual) are 
used in this computer-derived method. This chart enables the 
design engineer quickly to determine the over-all Asphalt pave
ment thickness required, based on projected traffic weight and 
known soil conditions. 

--------------------------, 
THE ASPHALT INSTITUTE, College Park, Maryland 20740 I 
Gentlemen: Please send me your free library on Asphalt Con- I 
struction and Technology, including full details on your new I 
Thickness Design Method. I 

I 
Name __________ ,Class or rank_____ I 

I Schoo1-__________________ I 

I Address __________________ I 

City ________ __,tate---Zip Code___ i 
L __________________________ J 
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soma decisions 
are relatively unimportant. 
wnara you· out 
your anuinaarinu talent to work 
is not. 

As you contemplate one of the rnost important decisions of your life, 
we invite you to consider a career at Pratt & Whitney Aircraft. Here, 

you will find wide-open opportunities for professional growth with a 
company that enjoys an enviable record of stability in the dynamic 

atmosphere of aerospace technology. 

We select our engineers and scientists carefully. Motivate them well. 
Give them the equipment and facilities only a leader can provide. Offer 

them company-paid, graduate-education opportunities. Encourage 
them to push into fields that have not been explored before. Keep them 

reaching for a little bit more responsibility than they can manage. 
Reward them well when they do manage it. 

And your decision is made easier, thanks to the wide range of talents 
required. Your degree can be a B.S., M.S., or Ph.D. in: MECHANICAL 

• AERONAUTICAL • ELECTRICAL • CHEMICAL• CIVIL• MARINE• 
INDUSTRIAL ENGINEERING• PHYSICS• CHEMISTRY• METALLURGY 

• MATERIALS SCIENCE• CERAMICS• MATHEMATICS• STATISTICS 
• COMPUTER SCIENCE • ENGINEERING SCIENCE • ENGINEERING 

MECHANICS. 

Consult your college placement officer-or write Mr. William L. Stoner, 
Engineering Department, Pratt & Whitney Aircraft, East Hartford, 

Connecticut 06108. 

u Pratt & Whitney Aircraft 0 1v,s,0NOFUNITEDAA,RCRAFTCORPORATION 

EAST HARTFORD AND MIDDLETOWN, CONNECTICUT 

WEST PALM BEACH, FLORIDA An Equal Opportunity Employer 
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Susan 

Elaine_ 

Dunham 

by David Rolf 

Photographed by 

Joel Gold 

gu,r photographer arose at the break 
of dawn-

And marched out to capture a 
,,· leprechaun. 
When approached though, this bru

nette just turned and -laughed; 
A lass, now imprisoned tfzru the 

cameraman's craft. 

The brown-eyed elf, a senior at 
Mizzau, 

Standq five-six and has just turned 
tw~nty-:(wo. 

This windy month's Sweetheart will 
teach music someday, 

But right now her pictures impishly 
seem to say: 
"Erin go Bragh 
St. Pat's an Engineer
Perhaps you're the one 
Who's really been captured here. " 

Shamf'Qcl . Sweefhearl 
j I :· 



MANY START BUT·-··· 
Two Views on Attrition in the College of Engineering 

There are n.o hard figures on how 
many engineering students fail to 
graduate. But there is certainly no 
lack ·ot::bnofficial evidence to sup
port tKe generalization that the Col
lege of Engineering is no pushover. 

One engineering student moaned, 
"In ~ ledge class there were 14 
enginee"r:s. Now there are just two." 
Another;:_ guessed that only about 
one in three engineering students 
make it. Shamrock editor Larry 
Christenson commented, "Probably 
every engineering student has con
sidered getting out of engineering 
at one time or another. I did." In 
short, the whole subject of student 
attrition·'in the College of Engineer
ing, howeY-,er 'high it may be, is a 
"depres§j_ng" one, as Assistant Dean 
Jade -Morgan aptly labelled it. 

Why the high rate of attrition for 
engineers? Dr. Fred McKinney, 
University professor of psychology, 
said the reason might be that those 
students who fail in engineering 
should never have entered the En
gineering College in the first place. 
Calling the University admission 
system for engineering students "old
fashioned," Dr. McKinney said more 
efficient selection of candidates for 
the engineering degree would re
duce the rate of failure. 

In addition to the requirement 
that stucl~rits -be from the top one
third of their graduating high school 
class, Dr. McKinney suggested they 
take an in(erest test, like the Strong 
Interest Test, to determine whether 
or not they would be suited to the 
engineering profession and, by the 
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same token, whether they should 
enter the College of Engineering. 

Such tests are available at the 
Testing and Counseling Service in 
Parker Hall. They point out where 
a student's abilities and interests 
lie and, as Dr. McKinney pointed 
out, they often provide critical in
formation that is difficult to get 
any other way. Dr. McKinney gave 
the example of a student with great 
interest in engineering and high me
chanical ability. At first glance such 
a student would seem to be a "nat
ural" in mechanical engineering. 
But if testing showed he had low 
abstract ability, the chances are 
good he would fail in engineering 
and disprove our first glance. 

If these tests were made a part.. , 
of the admission requirements int6'. 
the College of Engineering, they 
could be used in several ways to 
reduce the number of student fail
ures, Dr. McKinney said. First, the 
student could be given the tests and 
the information to interpret their 
results and make up his own mind 
from how he scored whether he 
should stay in engineering. Second, 
a counselor could interpret the 
scores for the student and candidly 
point out the likelihood of failure 
to graduate, leaving the student to 
make his own decision. Third, the 
University could administer the 
tests, score them and automatically 
eliminate those who showed little 
potential for success in engineering. 

Assistant Dean of Engineering 
Jack Morgan disagreed with Dr. 
McKinney saying interest tests are 

"better than nothing" but not the 
final answer. 

"Sure, some people don't belong 
in the College of Engineering. Some 
should never have come to the Uni
versity," Dean Morgan said. But 
he argues that "psychic makeup" 
or "social maturity" is often the 
factor responsible for student fail
ure in engineering, and this factor 
wouldn't necessarily show up on an 

. interest test. 
The average University freshman 

entering engineering stands at the 
80th percentile on the national 
norms. This means that half the 
freshmen engineering class are in 
the top 20 percent nationally and 
half are somewhere in the bottom 
80 percent. Dean Morgan estimated 
that 80 percent of those in the 

· lower half rank above the average 
national norms. 

Presumably, then, most engineer
ing students have the ability to 
graduate. The stumbling block for 
those with the ability is "social 
mobility, a unwillingness to keep 
up with the work," Dean Morgan 
said. "Most of the students who 
come to me with trouble or doubts 
admit they just haven't done the 
work." 

On the other hand, Dean Morgan 
cited other cases of students with 
only average high school grades 
who have gone on to become honors 
engineering students. The apparent 
reason for their differing perform
anee, he said, was a realization and 

(Continued on page 24) 
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Mondays never look 
the same to Bob Byse 
When you're breaking ground on a new idea at Delco, you don't see a lot of your own 
desk. For Bob Byse, design engineering means work with two dozen solid 
professionals ... people whose specialties ra■ge from microelectronics 
to model making to production. Wherever the project leads, Bob Byse is on his way. 
And every skill is at his disposal. Right through full production. 
And beyond. If there's trouble shooting under dealer warranty three years from now, 
Bob Byse is still the man we'll call for. That's why no two Mondays 
ever look alike to Bob Byse and his colleagues at Delco. 
The question is ... can you say the same? Take a good hard look at how your 
responsibility shapes up, compared with Bob's. In fact, why not discuss it with us. 
By letter or telephone. Collect. Area Code 317 /459-2808. 
Contact: Mr. C. D. Longshore, Supervisor, Salaried Employment, 
Dept. 300, Delco Radio Division of General Motors, Kokomo, Indiana. 

AN EQUAL OPPORTUN ITY EMPLOYER 
DIVISION OF GENERAL MOTORS 
KOKOMO, INDIANA 



Requirement for Registration 

As a Professional Engineer: 

THE ''ENGINEER-IN-TRAINING'' 
EXAMINATIONS 

How does a person earn the title 
of Registered Professional Engineer? 
According to the registration laws 
of Missouri, a Registered Profes
sional Engineer is "any engineer 
registered in good standing, and 
legally authorized to practice en
gineering in this state." Their defi
nition of an BIT Engineer-in-train
ing is "a person enrolled by the 
board as an engineer-in-training." 
Very descriptive. An engineer who 
has passed his first examination, 
and who is not yet qualified to be
come a registered professional engi
neer is an engineer-in-training. 

Under the present Missouri laws 
a person applying to register as a 
professional engineer must pass two 
examinations given in four sessions. 
The first two sessions which last 
from 8:30 a.m. to 12:30 p.m. and 
from 1 :30 p.m. to 5: 30 p.m. cover 
mathematics and basic sciences. 
They can be taken after graduation 
from college, or up to the time when 
the registration as a professional 
engineer is attempted. The entire 
process of becoming a professional 
engineer will take an engineering 
student at least eight years. For
tunately, a degree from an accred
ited engineering school with a four 
year (minimum) program will 
count as four of the eight years. 
The second examination which 
covers the theory and practice of 
engineering is of the same duration 
as the first one, also in two sessions. 
It can be taken only at the time of 
registration, or, in other words, 
after four years of employment as 
an engineer. 

Formal schooling is not required 
by law. Eight years of professional 
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engineering experience with at least 
three years of the experience ac
quired after reaching the age of 
twenty-one is sufficient to qualify 
an applicant for the examinations. 

In determining satisfactory en
gineering experience, one year of 
satisfactory post-graduate work in 
engineering subjects in a school or 
college of engineering having an 
accredited curricula shall equal one 
year of active engineering experi
ence, and one year of satisfactory 
teaching in engineering subjects in 
schools or colleges of engineering 
shall equal one year of engineering 
experience. 

Sessions I and II of the exami
nation constitute the preliminary 
examination. Candidates for regis
tration as professional engineers and 
candidates for enrollment as en
gineers-in-training will take this ex
amination. They will have the same 
set of questions and will be required 
to answer the same number of ques
tions. Special examinations are for
bidden by law. Session I will be 
on mathematics, chemistry, statics, 
thermodynamics, and fluid mechan
ics. Session II will cover physics, 
dynamics, electrical theory, mechan
ics of materials, and economic se
lection. Sessions I and II are given 
annually, generally on the fourth 
Saturday in April at Columbia, Kan
sas City, Rolla, and St. Louis; and 
on the first Monday in October at 
Jefferson City. 

Sessions III and IV are for can
didates for registration as a pro
fessional engineer. The questions 
will- cover the theory and practice 
of professional engineering, and will 
be the same for all candidates. The 

professional engineer should have 
a broad knowledge of the various 
branches of engineering in addition 
to specific knowledge in his par
ticular field. Sessions III and IV are 
given annually, generally on the 
Tuesday following the first Monday 
in October at Jefferson City only. 
Both sessions III and IV contain 
problems in the following fields: 
civil engineering, mechanical en
gineering, chemical engineering, 
mmmg engineering, metallurgical 
engineering, industrial engineering, 
and general engineering. 

The examinations allow a reason
able choice as to the problems 
worked. The passing grade for ses
sions I and II combined and for 
sessions III and IV combined, is 
seventy per cent. 

The University of Missouri offers 
a twenty lecture series refresher 
course designed to aid prospective 
professional engineers and engineer
in-training examinees in the solu
tion of engineering problems. The 
lectures are now being given in 
Kansas City and Columbia, and 
they are designed for engineers who 
have been away from school for 
some time and need to review the 
college work. The registration fee 
is forty-five dollars and the lecture 
series would probably not benefit 
a recent graduate in engineering. 
With only some individual review
ing of previous engineering courses, 
a graduate in engineering should 
be able to pass the first examina
tion. 

Taking the examinations is not 
required by law if the board can 
look at an engineer's record and 

(Continued on page 24) 
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GATEWAY ARCH 

(Continued from page 10) 

the remaining segments into posi
tion. 

A two foot gap was remaining 
after the next to the last section was 
positioned. Jacks were placed in the 
gap and spread it to a width of 
eight feet. The last section was low
ered into position, and the jacks 
were released. The pressure held this 
section in position as it was welded 
to the frame. The stabilizer, creeper 
derrick, derrick track, and bolts for 
the track were all removed. The 
bolt ho~es were filled in and the 
stainless steel surfaces were pol
ished. 

The Gateway Arch was finally 
completed after three decades of 
work. The dream of the Jefferson 
National Expansion Memorial As
sociation was now a reality. Stand
ing on the riverfront with the sun 
glistening off the stainless steel sur
face, was the Gateway Arch, sym
bolic of the pioneer courage that 
was necessary to develop this coun
try into the nation that it is today. 

The Missouri Shamrock would 
like to thank the St. Louis Chamber 
of Commerce and Pittsburgh-Des
Moines "Steel Company for their 
time, kind assistance, use of ma
terials and photographs used in 
this article. 

ENGINEERS' WEEK 

(Continued from page 15) 

from 2:00 to 4:00 p.m. on the final 
Saturday of the week-March 22. 
Presented by the Engineers' Club, 
with the assistance of the Engineer
ing Wives' Club and faculty wives, 
the Green Tea will be host to faculty 
alumni, speakers and guests for the 
St. Pat's festivities, and all engineer
ing students and their dates. 

Not only will the tea give the stu
dents the chance to see the Chancel
lor's home, but they will also be 
able to meet Chancellor and Mrs. 
Schwada, Dean and Mrs. Kimel, 
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and other distinguished guests. The 
Green Tea will present a good op
portunity to mingle socially with the 
engineering faculty and other stu
dents. A good turnout is expected 
as in the past, and everyone is wel
come. 

The end of the Green Tea at 
4:00 p.m. will mark the close of 
Engineers' Week 1969. St. Pat's 
Board would like to encourage all 
engineers to participate in the events 
of the Week and is looking forward 
to a great Engineers' Week for 1969. 

Erin Go Bragh 

MANY START BUT ... 

(Continued from page 20) 

acceptance of responsibility, an 
added maturity. 

A somewhat paradoxical fact is 
that most of the engineering stu
dents who went to Dean Morgan 
had not talked to anybody else 
about their problem. Dean Morgan 
said, "Maybe they're so hardheaded 
they think they have to solve all 
their problems by themselves. They 
should know that help is available." 

But many students in grade trou
ble do not go to Testing and Coun
seling, extra help divisions, teachers 
or anybody. Dean Morgan said 
that some of these students are 
probably ignoring this help so they 
will have an excuse for failure. 

Whatever the reason, a large pro
portion of freshmen that enter the 
College of Engineering never grad
uate. Some of this number lack 
the necessary ability. Some find 
their interests are elsewhere. Some 
just don't have the motivation to 
keep pace. 

Undoubtedly, some of those who 
fail could have been eliminated be
fore they started. This would have 
saved them time and money. It 
would save space in the College of 
Engineering for those better suited 
to success. 

But eliminating those most likely 
to fail would almost inevitably also 
take some of those who might sue-

ceed. Once more the age-old ques
tion pops up-Where do we draw 
the line? Or do we draw a line at 

.all? ··· . 

E.I.T. 

(Continued from page '23) 

tell that he "has qualifications as 
a professional engineer so far 
beyond the minimum requirements 
of the law of this state for such 
registration that the public peace, 
health, and safety of the people 
would not be endangered by his 
registration without examination." 
So all of you students planning on 
making tremendous discoveries and 
engineering developments in your 
first four years of work do not need 
to worry too much about the ex
aminations. 

Both of the examinations allow 
slide rules and any reference ma
terial, except loose sheets of paper. 
Upon further inquiry about the ex
ception, it seems that some proctors 
allow class notes, problems, etc. if 
they are in a notebook of some sort 
while others will not. 

When you are at last registered 
as a professional engineer, you will 
have the opportunity of many more 
responsibilities. Now you can take 
on projects of your own for other 
people. Your stamp is enough to 
OK any set of engineering draw
ings, and it is as valid as your sig
nature. Your stamp or seal also 
makes you completely responsible 
and liable for any of the drawings 
that you have stamped. You are 
now capable legally of submitting 
work, yours or anyone else's, in 
your own name. 

There is one more qualification 
of becoming a registered profession
al engineer that is in the present 
laws and in the bill now in the 
senate. To be eligible a candidate 
for registration must be of good 
moral character. Good luck on the 
exams.· 

"' 
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Engineering and Science at IBM 

"You're treated 
like a professional 
right from the start!' 

"Th£1 attitude here is, if you're good enough to 
be hired, you're good enough to be turned loose 
on Q project," says Don Feistamel. 

Dc,n ,earned a B.S.E.E. in 1965. Today, he's an 
Associate Engineer in systems design and 
evaluation at IBM. 

Most of his work consists of determining 
modifications needed to make complex 
data processing systems fit the special
ized requirements of IBM customers. 

Sma~I teams 

Depending on the size of the project, Don 
works individually or in a small team. He's 
now working with three other engineers on 
part of an air traffic control system that will 
process radar information by computer. 

Says Don: " There are only general guide
lines. The assignment is simply to come up 
with the optimum system." 

This informal working environment is typical 
of engineering and science at IBM 

Don sees a lot of possibilities for the future. 
He says, " My job requires that I keep up 
to date with all the latest IBM equipment 
and systems programs. With that broad 
an outlook, I can move into almost any 
technical area at IBM." 

Check with your placement office 

If you're interested in engineering or science 
at IBM, ask your placement office for more 
information. Or send a letter or resume to 
Mr. Irv Pfeiffer, IBM Corporation, Dept. 
CC2007, 100 South Wacker Drive, 
Chicago, Illinois 60606. 

We'd like to hear from you even if you're 
headed for graduate school or military 
service. 

An Equal Opportunity Employer 
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"I didn't spend 
four years in 
college just to 
wort( as a clerk!' 

Then come to work at IH. 

We'll listen to you. And give you a 
chance to stand on your own two feet. 

Right from the start. 

You see, we believe your point of view 
is just as important as ours. 

We want new ways to do things. Better ways. 
And this calls for fresh ideas. 

That's why you'll have to be a thinker. 
An innovator. A guy who has the guts to 
stand up for what he thinks is right. 

You show us your stuff, 
we'll give you the freedom to swing. 
You'll find plenty 
of action in motor trucks, farm equipment, 
construction equipment and steelmaking. 

And the faster you prove yourself, the quicker 
you'll move up. Without a lot of red tape. 
Get the picture? Now why not get into the act. 

Talk to your campus placement officer 
about us. He'll give you the word on the good 
jobs we have in engineering, accounting, 
production management and sales. 
Because the way we look at it, if we give you a 
good job you'll want to stick with us. 

And that's exactly what we have in mind. 
■ 

IN. 
INTERNATIONAL HARVESTER 

An equal opportunity employer M/F 
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IH research engineers study ·fracture (see circle enlarge
ment) of high strength steel in electron microscope. Scope 
has magnification potential of 5 million times. ' 
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"Mining 
has a 
challenging 
future for 
men with 
the desire 
to be 
challenged." 
Lawrason Riggs m, 
President 

"The 'pick and mule' days of mining are gone. D We 
in the minerals and metals industry are using many 
highly sophisticated production tools in our enter
prises, and it is a fact that this great basic industry 
has introduced automation and computerization in 
every area from planning and production, to mar
keting and sales. D At St. Joe we take special pride 
in having developed, with our own engineers, one 
of the most modern mines and mills in the world -
our Fletcher facility in Missouri. We constantly 
seek, moreover, new and better ways to make older 
mines more productive and efficient in this era of 
increased competition. D Added to this is St. Joe's 

continuing exploration program c~rried on both 
here and abroad, seeking new deposits of lead, 
zinc, and other minerals to meet the demands of an 
expanding international market. D Wherever you 
look - in our mines and mills, our research and 
development laboratories-there are challenges for 
young engineers with imagination and enthusiasm. 
D Whatever your field of interest, be it civil, elec
tric.al, mining, metallurgical or chemical engineering 
-at St. Joe there's an opportunity to use yourtalents 
and imagination, and to work with men with the 
knowledge and experience that have made St. Joe a 
leading member of the mining and metals industry." 

ST. JOE 
Producers and Marketers of Lead, Zinc, Zinc 
Oxide, Iron Ore Pellets, Iron Oxide, Agricultural 
Limestone, Cadmium, Copper Concentrates, Sil
ver and .Sulphuric Acid. 

ST. JOSEPH LEAD CO., 250 Park Avenue, New York, New York 10017 
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Like, we'll ask a graduating engineer: 
"What opportunities do you think an engineer has 
if he works for the telephone company?" 

And, zap-we get a blackout! 
Well, we think the company responsible for 

engineering innovations such as the transistor, radio 
astronomy, high fidelity and stereo recording, 
magnetic tape, synthetic crystals, negative feedback, 
sound motion pictures, microwave relay, electronic 
switching, the solar battery and telstar deserves a 
consideration that's strong and clear. 

When the Bell System recruiting team comes 
to your campus, be sure to talk to them. Or ask your 
Placement Director for the name of the Bell System 
recruiter at the local Bell Telephone Company. 

We'll turn you on. 



Eaton Yale & Towne has 
an outstanding opportunity 
for Industrial Engineering 

graduates. 

MARCH 1969 

We've created a special program to give 
you invaluable experience in all phases 
of manufacturing engineering: product 

· processing and costing techniques; sys
tems analysis and development; plant 
equipment and facilities layout; design 
of tools, dies, and gauges; industrial rela
tions; materials handling; shop super
vision; and work measurement. 

You'll be assigned to our manufacturing 
engineering Technical Center in Cleveland, 
Ohio. Here you will receive carefully 
selected project assignments at many dif
ferent Eaton Yale & Towne manufacturing 
plants. 

This program leads directly to place
ment at one of our division locations in 
45 cities, 17 states, and 18 nations of the 
world. You'll see no end of challenges. We 
produce 3,000 products for all kinds of 
business and industries. 

In addition to our special program for 
industrial engineers, we offer mechanical 
and electrical engineers unique oppor
tunities in research, product engineering, 
manufacturing engineering, and sales 
engineering. 

Check your placement office for an inter
view date or send your resume to Richard 
S. Potter, Director of Management and 
Technical Recruitment. 

EATG>N 
VALE& 
TOWNE 

INC. 

100 ERIEVIEW PtAZA • CLEVELAND.OHIO 44114 
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BUI.I.ARNEY 
There was a girl whose measure

ments were 20-24-36. She really 
looked like an ironing board. One 
day her fairy godmother appeared 
to her and said: "Every time you 
ask a man to marry you and he 
says, 'No,' you will grow an inch 
on top." The girl went out and 
asked a man if he would marry her 
and he refused. Sure enough, she 
added an inch on top. She asked 
another and he refused too. She 
grew another inch. After asking 14 
more guys she was a perfect 36. 
But still no one would marry her. 
"Aha," she said, "I know why no
body will marry me. There are too 
many girls who are 36-24-36. So 
I'll go them one better I'll ask one 
more man. So the next man she 
saw, she asked, "Will you marry 
me?" "No,'' he cried, "a thousand 
times no." ... 
Little Jack Horner 
Sat in the corner, 
Crib notes under his eye. 
He opened his book 
And took a quick look, 
And now he's Tau Beta Pi. 

"' Famous last Word: "Hell, he 
won't ask us that." ... 

Famous last Word: "Don't worry, 
he can't flunk us all." ... 

There's one consolation: If a 
girl doesn't like her own figure, she 
can always lump it. ... 

Rumor has it that the prereq
uisites for CE 221 are previous 
courses in CE 375, CE 422, and 
CE 221. 
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We heard about a priest that has 
performed so many shotgun wed
dings that he decided to rename his 
church Winchester Cathedral. ... 

An M.E. and an I.E. were walk
ing through a graveyard when they 
came upon a stone engraved "Here 
lies a lawyer and an honest man." 
"Hmm," remarked the I.E., "doesn't 
seem big enough for two." ... 

.. 
M. E. : "What's worst than being 

a bachelor?" 
C.E.: "Being a bachelor's son." ... 

A university is an institution 
which has room for 5,000 in class
rooms and 60,000 in the stadium. .. 

r 

-,---
; 

A harassed father was trying to 
tell his son that there was to be an 
addition to his family. 

Son, he said, "Someday soon 
the stork is going to swoop down 
over our house." The son thought 
carefully, then said, "Well, I hope 
he doesn't scare Mother, she's preg
nant, you know." 

The human brain is wonderful. 
It starts working the moment you 
wake up in the morning and doesn't 
stop until you are called on to recite 
in class. 

... 
The best way to get through 

Engineering is to be like a swim
ming duck. Keep calm and cool but 
paddle like hell underneath . 

'. I 

I 
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What do you mean "all queen candidates have to audition wearing only three shamrocks?" 
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Joined September '68. Now 
applying his industrial en
gineering technique to lay
ing out punch press de
partment for move to new 
building. Also delegated 
to prepare management 
feedback on productivity 
of various groups of peo
ple and machines. 

Joined August '67. Now 
applying his industrial en
gineering technique to 
work flow in department 
where all Kodak film en
ters in huge rolls and 
leaves slit to size, perfo
rated, cut, tested, and 
packaged, ready for the 
consumer's camera. 

Joined February '62. Now 
applying his industrial en
gineering technique 
through his staff for the 
triple objectives-cost 
awareness, cost control , 
cost reduction-in design 
and assembly of photo
graphic equipment such as 
that used by business. 

Joined June '60. Now ap
plying his industrial engi
neering technique from 
Bayesian statistical study 
of effectiveness in bidding 
for contracts to general 
supervision of industrial 
engineers who rationalize 
design, assembly, and in
spection operations. 

• At Kodak you can go this way 

Joined June '55. Now di
rectly applying his indus
trial engineering technique 
and the principles of the 
industrial engineering dis
cipline to design of sales 
territories , geographic 
placement of sales repre
sentatives, and the deploy
ing of advertising . 

Some engineers see an employer as the provider of a 

great arena for practice of a fascinating profession. 
when you win, we win. Believe us! Give us a chance 

to explain by dropping a note about yourself to 

EASTMAN KODAK COMPANY Other engineers see the profession as the set of tools 

for use in climbing to ever more influence in the em

ploying organization. 
Business and Technical Personnel Department 

Rochester, N. Y. I 4650 
You may think you know which of the two ways you 

work best. You may be mistaken. Marvelous fact is you 

can win out even if right now you are mistaken . And or this way 

Joined August '67. Now 
applying her industrial en
gineering technique to new 
patterns in the packaging 
of photographic chemi
cals resulting from current 
tendency away from man
ual operation in custom
ers' darkrooms. 

Joined June '65. Handles 
movement of finished 
product, manufacturing 
supplies, and equipment 
by trucks, cranes, etc. with
in gates of our largest 
plant. Three shifts a day, 
seven days a week. Has 
225 people to help him. 

Joined August '62. Then 
moved out from Kodak's 
internal industrial engi
neering to plants of firms 
who buy Kodak equip
ment and materials to 
compete with Kodak proc
essing service. That makes 
them customers, too, and 
entitled to be helped. 

Joined June '60. Later cap
tured from industrial en
gineering department by 
one of its client depart
menis. Now responsible 
for co-ordinating all ac
tivities of new automatic 
warehouse for photo
graphic paper in interme
diate stage of manufacture. 

Joined as industrial engi
neer September '53. Now 
develops and executes 
plans of marketing man
agement to couple our 
production capacity to na
tion's needs for film and 
paper in capturing data 
from engineering and sci
entific testing operations. 

An equal-opportunity employer of industrial engineers in Rochester, N. Y. and in the South. Same need, same policies for mechanical, chemical, 

and electrical engineers. 



Pete Drobach has a knack 
for getting to the root of a problem. 

High school students John Magish and John Ripley 
would be the first to agree. 

They're both student members of a "big brother" 
program that Pete sponsors. Each week, they spend 
several hours of their own time helping less advanced 
classmates with their studies. 

Pete is more than a sponsor. He's also a consultant
particularly when they're stumped by the logic of a 
tough "new math" problem. 

But when Pete graduated from Rutgers in 1964, it 
wasn't these youngsters with their homework problems 
that brought him to General Electric. It was the chance 
to help people in industry solve tough technical prob
lems. A career in technical marketing at General Elec
tric gave him the opportunity. 

Today, Pete's an application engineer in steel mill 

drives and automation systems. His ideas on how to 
apply products from many of GE's 160 separate busi
nesses enable his customers to improve the efficiency 
and productivity of their plants. 

Like Pete Drobach, you'll find opportunities at Gen
eral Electric in R&D, design, production or marketing 
that match your qualifications and interests. Talk to 
our man when he visits your campus. Or write for 
career information to: General Electric Company, 
Room 801A, 570 Lexington Avenue, New York, N.Y. 
10022. 6W-24 

GENERALfj ELECTRIC 
AN EQUAL OPPORTUNITY EMPLOYER (M/F) 
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Westinghouse needs engineers 
with light experience 

unless they prefer 
to work in the dark. 

Ever since George Westinghouse lit 
up thE ·1 893 Chicago Exposition with 
alternat ing current (a first), w e've 
b ean shedding a lot of light on 
A meri ca. Today. our nuclear power 
p la nts light many of the world ' s 
brightest cities. We're w orking on an 
advanced breeder reactor. Our new 
spherical laser is the most efficient 
of its kind . 

We also get around in the dark. 
Unique Westinghouse Side Look 
Radar gets images through cloud 
cover or through the dark. Our new 
12-lb camera sees in the dark. and 
will relay live pictures from the moon. 
Tw o Westinghouse sonar systems 
provide images of the ocean floor. 

Whi ch doesn't even start to de
scribe Westinghouse. We're also in 

computers , construction, oceanog
raphy, urban redevelopment. trans
portation , medical science and more. 
Is that any way to run an electrical 
company? 

We think so. If you think so, talk 
w ith our campus recruiter or write 
Luke Noggle. Westinghouse Educa
tion Center. Pittsburgh. Pa . 15221 . 
An equal opportunity employer. 

You can be sure .. . if it's Westinghouse 



LIKE TO POKE HOLES 
IN ENGINEERING THEORIES? 

We're looking for M.E.'s, E.E.'s, and 1.E.'s who will come 

up with something better - like our automatically con

trolled circuit that monitors the speed of machinery with 

800 electronic "pecks" per second. 
All kinds of challenges are waiting for you in hydraulics, 

pneumatics. mechanics. electromechanics, thermody

namics, electronics, fluidics, automated production tech

niques, instrumentation and controls, manufacturing 

processes, and materials handling systems. 

EAT&N 
VALE& 
TOWNE 

INC. 

100 ERIEVIEWPIAZA • CLEVELAN0.0HI044114 

APRIL 1969 

Eaton Yale & Towne manufactures and markets 3,000 

products for all kinds of businesses and industries. We're 

regularly developing new products and processes at 92 

plants in 45 cities, 17 states, and 18 nations. 

Our rapid growth has created a wide variety of open

ings for engineers in research, product engineering, man

ufacturing engineering, and sales/service engineering. 

Check your placement office for an interview 
date or send your resume to Richard S. Potter, 

Director of Management 
and Technical Recruitment. 
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How are you on 
the follow-through? 

The sure sign of a crack skeet shot is a sudden puff of clay 
dust against the sky. But champions share another mark that's 

almost as easy to spot. It's follow-through. 

Like the top-flight skeet shooter illustrated here, our tapered roller bearing 
· and steel engineers get results because they follow through, too. 

How about you? Do you like a job that involves your interest, and keeps you involved 
till the finish? Are you up to the challenges thrown our way by the aerospace, 

automotive, construction and chemical industries? 

Then write to our Manager of College Relations. And tell him 
you'd like to take a shot at it. The Timken Roller Bearing 

Company, Canton, Ohio 44706. 

An Equal Opportunity Employer. 

TIMKEN. 
THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, FINE ALLOY STEEL AND REMOVABLE ROCK BITS. 
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From The 

Editor's Desk 

By Friday of this year's Engineering Week, the astonishing support given to 
to the Shamrock was clearly evident. What do you expect for NOTHING? It's pretty 
evident to everyone concerned that the Shamrock is not serving nor accomplish-
ing its purpose. 

I quite often hear students say that the Shamrock is not comparable to Esquire, 
Look, or other popular magazines and thus is not worth 35c. Well, our staff is only 
10 "full time" students strong. We are not paid journalists, but very much over
worked engineers trying to publish a readable and enjoyable magazine, a magazine 
that is representative of student and faculty accomplishments. 

But do we receive your help? Well, what do you think? If everyone was like 
you, we would have no Shamrock, no Engineer's Student Council, no professional 
organizations, and no Engineers' Week. I dare say that no student rebelled because 
of classes being called off Thursday of Engineers' Week, but I do know that very 
few used that day for its intended purpose. Long live the apathetic engineering stu
dent-you did it again. 

I realize that most of you students could really care. That is why all the 
organizations are in the predicament they are in today-the Shamrock included. I'm 
probably wasting my time and yours, but if I can reach just a few interested people 
who are willing to work for the betterment of their school and themselves, then not 
all is lost. 

If you feel you have been unduly criticized and want a chance to speak your 
mind, then give us your ideas. Tell us what you expect for NOTHING, because we 
are being forced into either printing a magazine strictly containing advertisement or 
no magazine at all- unless you will support us!!! I seriously doubt that this is 
what you want. 
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Larry R. Christenson 
Editor 

THE MISSOURI SHAMROCK 



APRIL 1969 

What company was responsible for the 
following engineering innovations? 

The transistor ____________ _ 
Radio astronomy ___________ _ 
Negative feedback __________ _ 
High Fi and Stereo __________ _ 
Synthetic crystals __________ _ 
TV transmission ___________ _ 
Magnetic tape ____________ _ 
Sound motion pictures ________ _ 
Microwave relay ___________ _ 
Electronic switching _________ _ 
The solar battery __________ _ 
Tel star ________________ _ 

The reason we give this "test" is because 
the answer to all of the questions is: 
the Bell System. And because, if the 
thought of working for us ever crosses 
your mind, we wanted you to know what 
kind of company you'd be in. 

Be sure to see your Bell System recruit
ing team when they visit your campus. 
Or ask your Placement Director for the 
name of the Bell System recruiter at the 
local Bell Telephone Company, an equal 
opportunity employer. 

We hope the above final can be the start 
of something great. 
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Compiled by Larry Christenson 
Photographed by Burt Stoerker 

From March 14 to 22 engineering students across 
the nation celebrated a holiday which originated 66 
years ago on the University of Missouri-Columbia cam
pus: the birthday of St. Patrick and his rise as a patron 
of engineers. 

A spring March day in 1903 inspired a group of 
imaginative students to seek a vacation. Grasping for an 
opportunity to escape classroom boredom, they de
clared St. Patrick to be their patron through the follow
ing logic: 

1. St. Patrick drove the snakes from Ireland. 
2. A snake is nothing but a worm. 

3. Chasing snakes out of Ireland was, then, a 
"worm drive." 

4. Engineers do indeed make "worm drives." 
5. St. Patrick was therefore the first engineer. 
On that spring day in 1903, the entire engineering 

student body gathered in front of the columns to cele
brate St. Pat's day. Today that one original day has been 
expanded into a full week of activities for students, 
faculty and alumni. Other colleges and universities, sens
ing a good thing, have since adopted UMC's St. Pat's 
tradition, making St. Patrick to engineering students 
what St. Valentine is to lovers. 

Queen's Parade Kicks-Off 
66th Engine-Week 

This year's Week began just as 
past Engineering Weeks with the 
annual Queen's Parade on Friday, 
the fourteenth of March. The five 
Queen candidates, having been 
selected from forty of the most 
beautiful Columbian lasses, were 
wheeled about the emerald isle'd 
campus, marking the start of the 
Week that was. Having carefully 
considered each girl, the engi
neers had finally chosen: Miss 
Shelia Moore, Pi Beta Phi; Miss 
Kathy Smith, Alpha Delta Pi; Miss 
Sydney Gladney, Johnston Hall; 
Miss Gwen Lampitt, Delta Gamma; 
and Miss Susie Brummet, Chi 
Omega to represent the engineers 
in their most honored tradition. 
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Rising early the next morning, 
the Queen finalists gathered to 
cheer on to victory, the economy 
run contestants. Sponsored by 
Phillips Petroleum Company, 
Whiteley Oil Company, and the 
Engineers' Club, the contestants 
drove a well defined 10 to 20 miles 
course. Prizes were given in three 
classes determined by auto weight 
and transmission type with addi
tional prizes going for best mileage 
guess and oldest car. 

Gears, 
Wheels

All Ahead 
Full 

GAS ECONOMY RUN RESULTS 

Class A-Over 2500 Pounds-Standard Transmission 
Gene Caudill . 1955 Chevrolet 54.67 MPG 

Class B-Over 2500 Pounds-Automatic Transmission 
Allen Tesreau 1968 Dodge Polara 24.47 MPG 

Class C-Under 2500 Pounds-Any Transmission 
Mike Rodgers 1959 MGA Roadster 39.44 MPG 

Faculty Division any Weight or Transmission 
Ross D. Young 1960 Triumph TR-3 39.77 MPG 

1929 Ford Roadster Oldest Car Gary Goodson 

Closest Mileage Guess 
Ralph Kunce 

Sydney mounts a new class of com
petition. 

Rambler 
Actual 
19.06 

Estimate 
19.00 

Sunday, March 17, the engineers 
attended the annual Burrall Serv
ices in the Stephens College 
Chapel. 

2x2 
3.997 

The engineers, carrying their 
most treasured possession, entered 
competition Monday morning to de
termine who was King of the Slide 
Rulers. Competition was keen 
and many a slide smoked and 
squeaked before the final answer 
was cranked out. New slide rules 
were awarded to the winners. 

SLIDE RULE CONTEST 

Senior Division 
1. William F. Garnett 
2. Warren Seering 
3. Mike R. Albright 

Now let me see, is that 8 on the A 
scale and 4 on the 8 scale or 8 on the 
B and 4 on the A? I'd better do it 
long hand to be sure. 

Junior Division 
1. Denis E. Fessler 
2. Daniel Wong 
3. Ronald Lee Dupree 



Now That 
Beards 
Are 
Fashionable, 

Let's Bring 
Back White 

Socks! 
Engineers of the past have been 

famous for their stylish beards, 
in which they took great profes
sional pride. The UMC College 
of Engineering revered this tradition 
in their annual beard growing con
test. 

Gwen, Susie, and Kathy examine David Fulk's beard. 

BEARD CONTEST 

Longest Length Beard 

Junior Division 
Richard Carter 

Senior Division 
Robert Riley 

Best Appearing Beard 

David H. Schenck 

·wake Up And 
Listen! 

He Speaks Of 
Truth From The 

Outside World 
A comparatively new program on 

the St. Pat's week scene was the 
"Professor-for-a-Day" lectures, held 
all day Tuesday and Wednesday. 
The program's goal was to 
acquaint the engineering student 
with various types of jobs that 
will be available to him when he 
receives his degree. 

"Back when I was a student . . .. " 



Plowboy Piggy meets Playboy Bunny?? 

SKITS 
Highlight 

The 
Week 

And then there were the Queen 
Skits-those never to be forgot skits! 
How we remember those beauti-
ful bodies parading around on 
stage in some sort of an organized 
skit? Thoroughly entertained, the 
Engineer retired to a local Pub 
to mediate and prepare themselves 
for a serenade of the Queen 
candidates later that night. 

Remember that name, KA'FHY~K . .. A ... T . . . H .. . Y. 

Shelia ... The Queen candidate with "everything." 

Gwen serenades the engineers . . . "My Guys. " 

An aggie only confuses 
Susie in her quest to 
find the Emerald Isle. 



Queen finalists serving at the barbecue. 

A faithful servant of Saint Patrick 
quenches his thirst. 

St. Pat's 

Engineers enjoyed the balmy weather St. Pat 
provided for the barbecue. 

Food Fest 
With classes called Thursday for 

the express purpose of working on 
exhibits, the engineers meticulously 
prepared for the last remaining 
days. That night, thirsty and 
hungry, St. Pat's boys gathered for 
the annual food fest. 

On Friday, alumni registration 
took place all day. 



All day long work was taking 
place behind the Tau Beta Pi Bent 
in preparation for the arrival of 
our patron saint. The Knighting 
Ceremony, begun in 1903, is 
among the oldest of engineering 
activities at the University of 
Missouri-Columbia. The forever
anonymous spirit of St. Pat arrived 
late that afternoon to confer honor 
upon those individuals who St. 
Pat's board had chosen as having 
made outstanding contributions. 
The honor consisted of being 
knighted into the Guard of St. 
Patrick. Those receiving Knight
hood were: Lady of St. Patrick
Miss Thelma H. Grant and Mrs. 
Janet A. Green; 

St. Pat 

Bestows 

Knighthood 

Knight Summa Cum Laude
Robert N. Hunter and William S. 
Lowe; 
Knight Magna Cum Laude-Larry 
R. Christenson, G. Scot Gruthie 
Denis R. Kertz and Thomas 0. 
McCarthy; 
Knight Cum Laude-Lonnie Dean 
Antwiler, Edwin Dean Breshears, 
James R. Caruthers, John Chris
topher Duderstadt, Curtis K. 
Duever, David George Fulks, Terry 
L. Joggerst, James H. Mounter, 
Thomas H. Resler, Larry V. Sex
ton, Charles Frederick Smith Jr. 
and Paul S. Winn; 
Knight-Robert L. Blackburn, 
Gary Robnett Estes, William F. 
_Garnett, Georgory Q. Haase, 
Thomas W. Lehman, David H. 
Pilkenton, Thomas A. Rogers, Mark 
L. Shapley, Marc Alan Swartz, 
Dennis A. Walker, Kurby E. Wiley, 

Mr. Hunter and Mr. Lowe 
stand before the knighting 
ceremony awaiting their 
knighthood . 

Murrell Wilson Jr., John Rodney 
Woolsey and Thomas W. Zimmer
man. 

Having bestowed his honor, the 
Grand Kowtow was declared and 
all faithful engineers performed 

Awards 
the ancient rite as St. Patrick sub
limed. 

Gwen and Kathy with escort at the Honor Ban
quet. 

Presented 
Later that evening at the Honor 

Awards Dinner the following 
awards were presented: 
Outstanding Freshman Engineer 
(1967-1968) 

William H. Cloud, Jr. 



' Lawrence W. Faith George W. Giles Davis K. Jackson G. S. Roberts Charles C. Willhite 

Chi Epsilon Sophomore Award 
Gary D. Cervenka 

Pi Tau Sigma Sophomore Award 
John C. Kornegay 

Eta Kappa Nu Sophomore Award 
William L. Block 

Five Professionals 
Honored 

A.I.Ch.E. Sophomore Award 
Bernard J. Beecham 

A.S.A.E. Sophomore Award 
Rick L. Roberts 

A.I.LE. Junior Award 
Stephen J. Lais 

Tau Beta Pi Senior Award 
Denis R. Kertz 

I.E.E.E. Senior Award 
William F. Garnett 

Tau Beta Pi Teachers Award 
Dr. Jay McGarraugh 

St. Pat 
Makes 

At 

Missouri Honor Awards for Dis
tinguished Service in Engineering 
were presented to: 

Lawrence W. Faith 
Consulting Chemical Engineer 
San Marino, California 

George W. Giles 
Consultant on Agricultural Im
plements, 
The Ford Foundation 
Raleigh, North Carolina 

His Final 
Appearance 
Rounding out the evening was 

the annual St. Pat's Ball. St. Pat 
arrived at 11 :00 to crown Gwen 
Lampitt, Queen of Love and 
Beauty. 

Banquet 
Davis K. Jackson 

Executive Vice-President 
J. C. Nichols Company 
Kansas City, Missouri 

G. Samuel Roberts 
Chief Engineer 

Ethyl Corporation 
Baton Roughe, Louisiana 

Charles C. Willhite 
Director 

SENTINEL Radar Laboratory 
Bell Telephone Laboratories, 
Whippany, New Jersey 



Vortex generator shown here can simulate 
the violent and destructive whirlwinds 
founded in tornadoes. 

Public 

Views 

Exhibits 

The fiftieth anniversary of the 
Green Tea, a reception and tea for 
faculty, visiting alumni and stu
dents, brought to a close this year's 
Engineering Week. 

APRIL 1969 

Both student and industrial models were displayed. Pictured 
here is the Lunar Landing Module and the Apollo Space 
Capsule courtesy of NASA. 

Saturday morning the Engineer
ing Building was opened to visitors 
to view a variety of displays, ranging 
from practical processes and sys
tems to more bizarre, wave-of-the
future exhibits. 

All right, I give up. What is it? 

Green Tea 

Closes Out 

The Week 
Congratulations to the St. Pat's 

Board for the greatest Engineering 
Week yet.-A job well done! 

Erin Go Bragh 

Page 15 



GWEN 

smirk and a a gaze, a 

Danced on f our queen the face o 

for awhile, he hearts of M. U. And captured t 
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'Midst a week odf s Id green beers. hs an co 
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b 11 season. 
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unseen.. ·ust wipe off that W 11 engzneer, 1 
e , h 

f t e 
frown, . s good rom She looks twice a 

down. shoulders on 

AND 
David Rolf by 

Photographed by 

Joel Gold 



Susie 
Thanks, Miss Brummet, for bright

ening our week, 
With those pretty green eyes and 

pert dimpled cheek. 
We'd have to search a long time for 

another like you, 
'Tis a pity there are so very, very 

few. 

Kathy 
This brown-eyed beauty is a 

talk-a-tive lass, 
And her bubbly personality rates 

a special class. 
But, in her skit, silent-amid 

dance and walk . 
Shouted the crowd, "Who cares if 

she doesn't talk! 

COURT 

Sydney 

Shelia 
Each summer our pretty Pi Phi 

keeps quite cool, 
As a well-tanned lifeguard at a 

swimming pool. 
We think this blond-haired beauty 

is more than "Just cute." 
And oh how we'd like you in a 

two piece suit! 

Miss Gladney we're fascinated 
by your last name, 

It calls such attention to the rules 
of the game. 

For in most queen contests that you 
see, 

Legs count a lot, and so does the 
knee, 

But the height of the hemline is 
really the key . . . 

And we qualify you on all of the 
three! 



SHAMROCK INTERVIEWS: 

Tau Beta Pi's 1969 
Outstanding 

Teacher 

Dr. Jay McGarraugh, assistant 
professor of civil engineering, won a 
3.93 professorial GPA to receive 
Tau Beta Pi's 1969 Outstanding 
Teacher of the Year award. 

Dr. McGarraugh, winning on a 
grading scale teachers normally use 
to rank students, modestly told The 
Shamrock he has "no theory" as to 
why he won the title. 

"There are no tricks to teaching," 
he said. "You have to be interested 
and then it just takes considerable 
effort." 

The Tau Beta Pi poll asked stu
dents to rank all engineering profes
sors participating in the study on 
eight categories. Distributions were 
then tabulated on an IBM 360 to 
produce the highest ranking profes
sor. So engineering students' opin
ions were the all-important basis for 
Dr. McGarraugh's title. 

"Student opinion is the important 
thing to consider," Dr. McGarraugh 
said. But he added that "teaching is 
awfully tough to measure. Publica
tions are measurable, but classroom 
performance is hard to evaluate." 

"Promotions and salary increases 
are often based on what is easiest to 
put your finger on-articles, re
search and so on. But if you do re
search, this cuts the time available 
to you as teacher. I enjoy both 
teaching and research. But I have 
the attitude that my primary job is 
teaching. This does not mean I do 
not do research. It just means I try 
not to let research cutinto my teach-
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by Art Hoffman 

ing too much. I do both and have 
tried to establish a balance between 
the two that seems to be most ad
vantageous for me." 

However Dr. McGarraugh divides 
his time, he said he feels it is his re
sponsibility to be "absolutely pre
pared" for each class. This "ab
solute" preparedness for lectures 
takes from two to five hours per 
lecture period. After teaching one 
course four consecutive semesters, 
Dr. McGarraugh said preparation 
time could be cut a little closer to 
two hours than five. Also, he re
marked, "The course is finally com
ing off like I want it to." 

Perhaps the course's success 
should not be attributed quite so 
much to mere chance as Dr. McGar
raugh's remark might have indi
cated. "I put all the material on the 
board as I go, not the first or the 
last of the lecture where it is not 
relevant. I try to organize material 
in the simplest manner and explain 
it in the simpliest terms. Then, too, 
I try to avoid taking notes to the 
board. I just talk instead of copy
ing." 

In addition to this logical method
ology of teaching, Dr. McGarraugh 
has developed a philgsophy of teach
ing that recognizes the importance 
of the students' attitudes. "Personal 
attitude is very important. I try to 
learn the attitudes of my students as 
we go along, beca11se if their at
tituoes are bad, my class won't do 
anyone any good. If you improve 

the attitude of the students, you im
prove classroom performance at the 
same time." 

One way Dr. McGarraugh helps 
maintain good attitudes is by keep
ing his classes "informal." He en
courages individual participation 
and makes it clear that a student 
may stop the lecture at any time to 
ask a question. 

Perhaps a more important factor 
in Dr. McGarraugh's apparently suc
cessful bid to maintain good student 
attitudes is his belief that "a teacher 
should treat each person as an indi
vidual. A student is as much an in
dividual as I am. They should be 
treated as individuals and adults. If 
an individual is not interested in 
students as people, teaching is prob
ably not his area. This is the key 
issue." 

Interestingly enough, Dr. McGar
raugh did not always plan to be a 
teacher. First, he said, he planned to 
go into industry. Teaching in the 
graduate program at Purdue where 
he received his doctorate changed 
his mind. "I enjoyed the contact with 
the students," Dr. McGarraugh said, 
"and teaching offered types of chal
lenges not present in industry." 

Dr. McGarraugh still feels that 
teaching is a challenge: "The quality 
of students at the University is good 
and improving every day. It's up to 
us. to · do our top job for them. 
They're plenty of people depending 
on us." 

THE MISSOURI SHAMROCK 



IBM invites you to join an infant industry. 

Big as it is, the information processing 
industry is just beginning to grow. 

Recently, Fortune estimated that the 
value of general purpose computers 
installed in this country will more 
than double by 1972. 

Other publications have other 
predictions, but most agree that infor
mation processing is one of America's 
fastest growing major industries. 

To somebody just starting out, this 
growth means exceptionally good 
chances for advancement. Last year, 
for example, we appointed over 4,000 
managers-on performance, not 
seniority. Here are three ways you 
could grow with IBM: 

Engineering and Science 

"The interdisciplinary 
environment keeps 
you technologically 
hot." 

"Working in data 
processing today 
pretty much means 
you work in a broad 
spectrum of technologies," 
says Nick Donofrio. 

An Associate Engineer 
at IBM, Nick is a 1967 
graduate in Electrical 
Engineering. He's using his technical 
background to design circuits tor 
computer memory systems. 

Other reasons to consider IBM 

1. Small Teams. No matter how large 
the project, we divide it into units 
small enough for one person or a few 
people. Result: quick recognition 
for achievement. 

2. Educational Sup~ort. IBM 
employees spend over thirteen million 
hours a year in company-sponsored 
educational and training programs. 
And plans like our Tuition Refund 

Nick says, "Your specialty at IBM can 
take you into the front yard of half a 
dozen different fields. In my job, for 
example, I work with systems design 
engineers, chemists, physicists, 
metallurgists, and programmers." 

Career areas in engineering and 
science at IBM include: Research, 
Design & Development, Manufactur
ing, Product Test, Space and Defense 
Projects, and Field Engineering. 
You'll need at least a B. S. in any 
technical field. 

Marketing 

"Working with 
company presidents 
is part of the job." 

"I'm pretty much 
the IBM Corporation 
in the eyes of my custom
ers," says Andy Moran. "I consider 
that fairly good for an engineer who 
graduated only two years ago." 

Andy earned his B.S.E.E. in 1966. 
Today, he's a Marketing Representa
tive with IBM, involved in the planning, 
selling and installation of data 
processing systems. 

Andy's customers include companies 
with annual sales ranging from 20 
million to 120 million dollars. He often 
works with executive vice-presidents 
and presidents. 

Career areas in marketing at IBM 

Program could help you get your 
Master's or Ph.D. 

3. 300 Locations. We have almost 50 
plant, laboratory, or headquarters 
locations and over 250 branch offices 
in key cities throughout the 
United States. 

Check with your placement office 
If you 're interested in career 
opportunities at IBM, ask your 
placement office for more information. 

include: Data Processing Marketing 
and Systems Engineering, Office 
Products Sales, and Information 
Records Sales. Degree requirement: 
at least a B.S. or B.A. in any field. 

Programming 

"It's a mixture 
of science 

"A computer is 
practically useless 
until somebody writes 
a program for it," says Earl Wilson. 

Earl got a B.A. in Modern Languages 
in June, 1967. He's now an IBM pro
grammer working on a new 
teleprocessing system linking IBM 
divisions. 

Earl defines a "program" as a set of 
instructions that enables a computer 
to do a specific job. " Programming 
involves science, " says Earl, 
" because you have to analyze 
problems logically and objectively. 
But then you have an infinite variety 
of ways to write your program." 

Career areas in programming at IBM 
include: Systems Programming, 
Applications Programming, Pro
gramming Research, and Internal 
Programming for IBM's own use. 
You ' ll need at least a B.S. or B.A. 

Or send a letter or resume to 
Mr. Irv Pfeiffer, IBM Corp. , Dept. E, 
100 South Wacker Drive, Chicago, 
Ill. 60606. We'd like to hear from you 
even if you 're headed for graduate 
school or military service. 

An Equal Opportunity Employer 



Bob Nerad seeks recognition 
But not just for himself. 

Bob was Chairman of a special Jaycee project to se
lect the "Outstanding Young Educator" in Schenectady, 
New York. 

He began by rediscovering firsthand some of the vi

brant situations that confront young teachers. With that 
background he was ready to coordinate the nominating 
and judging. 

Planning and coordinating come naturally to Bob. 
As a Production Control Specialist with General Elec
tric's Medium AC Motor and Generator Department, 
he keeps production lines running smoothly. Coordinat
ing machinery, raw materials and labor is crucial to any 
efficiently run business. 

With a mechanical engineering degree from Cornell, 

in 1962, and an MBA in personnel administration from 
George Washington, in 1963, Bob sought to plunge 

directly into meaningful work. He'd had enough theory 
and simulations to last him for awhile. 

At General Electric he found people that agreed with 

his thinking, and what's more, GE offered him imme
diate responsibility via the Manufacturing Management 

Program. 
Like Bob Nerad, you can get a fast start at General 

Electric, in R&D, design, production or technical mar
keting. Talk to our man when he visits your campus. Or 
write for career information to: General Electric Com
pany, Room 80iB, 570 Lexington Avenue, New York, 
N. Y. 10022 699-zs 

GENERAL fj ELECTR IC 
AN EQUAL OPPORTUNITY EMPLOYER (M / F) 
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