


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. 1 5221. An equal 
opportunity employer. 

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



Of all the natural resources 
Anaconda works with, the one that 
counts most is you. 

By the year 2000 A.D. the world's popula­
tion will have doubled. For every two Americans 
now, there will be one more. A growth of 50%. 

And that's just a little over 30 years away. 
This is the problem we're facing at Anaconda. 

How to provide the millions more tons of 
copper, aluminum, and other non-ferrous metals 
that will be needed to provide essential needs. 

Metals for building, electrical power sys­
tems, and agricultural systems. Metals for new 
and better transportation, new and better roads, 
and communication. Metals necessary to change 
sea water to fresh. To help underdeveloped nations 
develop. Plus, a whole myriad of possibilities we 
haven't even dreamed of yet. 

The needs are obviously immediate and 
urgent. And Anaconda is growing and diversifying 
here at home, in Latin America and Canada. In as 
many ways as we know how to provide these basic 
building blocks on which our economy grows. In 
ways we like to think make us one of the great 
natural resources of the Americas. 

But metals alone don't make the com­
pany that mines and fabricates them a great nat­
ural resource. 

What does it is people. And the skill, 
imagination, and determination they bring to 
their work. 

Without these qualities, metal lies hid­
den, useless. And can never reach the potential 
necessary if we are to answer these problems at all. 

That is why Anaconda has a commit­
ment. To back the creative energies of our human 
resources with our faith in the future, and our 
money, to meet the growing needs for metals. 

In the last 10 years we invested $750,000,-
000 for new plants and equipment. There will be 
another $650,000,000 in 1968-1972. Plus, we have 
research on a global scale. A whole new western 
exploration headquarters in Salt Lake City, and an 
extractive metallurgical research laboratory in 
Tucson. Staffed with specialized scientists, geo-
physicists, metallurgists, mining engineers and 
other highly trained individuals. This is the kind 
of backing we give to our people. 

And the people we need are numerous. 
Teams of earth scientists, metallurgists, mining 
engineers. Fabricating, marketing and financial 
specialists. All the sort of dedicated people that 
know their work is vital and important. 

Anaconda. Come make a future with us. 

For more information about your opportunity at 
Anaconda, write: Director of Personnel, The Ana­
conda Company, 25 Broadway, N.Y., N.Y. 10004. 

Equal Opportunity Employer. 

Anaconda: 
one of the great natural resources of the Americas. 

Anaconda American Brass Co. 
Anaconda Aluminum Co. 

Anaconda Wire & Cable Co. esuo 
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For additional information on the 
opportunities offered at HUGHES-
FULLERTON in Southern California — 
and to arrange for a personal inter­
view with our Staff representatives, 
please contact your College Place­
ment Office or write: Mr. D. K. Horton, 
Supervisor, Professional Staffinq' 
HUGHES-FULLERTON, P. O. Box 
3310, Fullerton, California 92634. 

An equal opportunity employer - M & F / U.S. citizenship is required 

On-campus interviews 

November 22 

: HUGHES j 

H U G H E S  A I R C R A F T  C O M P A N Y  

Assignments exist for Engineers 
graduating in 1969 with B.S., 
M.S. and Ph.D degrees in 
ELECTRICAL ENGINEERING. 

HUGHES-FULLERTON Engineering 
Laboratories assignments range from 
research to hardware development 
and operational support of products 
and systems in the field. Our current 
activities involve the advanced tech­
nologies of phased-array frequency-
scanning radar systems, real-time 
general purpose computers, displays, 
data processing, satellite and surface 
communications systems, surface-to-
air missile systems and tactical com­
mand/ control systems. 

Hughes announces new 
openings on the 
TECHNICAL STAFF. 
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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 neyer hurt anyone. 

®Western Electric 
MANUFACTURING & SUPPLY UNIT OF THE BELL SYSTEM 
AN EQUAL OPPORTUNITY EMPLOYER 
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Punc hoards 
are for 
payrolls. 

mathematics and oil exploration and produ. 
^HmDQ tion. People who see all the advantages anc 
nHBIII oil the diversity in the areas of petroleum, fue 

and lubricants. People who want to do thine 
with plastics, rubber, fertilizers, LP-gas, petrc 

1^^ chemicals, packaging, carbon black, fuel 
cells, and other much-needed products. Peop 

MM Hw^° w°nt to solve the problems of an increasing 
'; ;i;population, an expanding world. Problems, ulti-

. mately, of helping other people. We encour-

Not for D60Pl6 °ge this kind of involvement, personal ortechno-
. . „ r ' , . . logical, because we're a people type of com-
Not at Phillips. Sure, we re big. And we know pany. The type of company where you can keep 

that a lot of companies our size run their person- moving-upward, of course,- laterally if there's 
nel operations hke a computer dating bureau. some other dimension you want to explore. Our 
Bu! n.°!DUS' Aedon t6Ven WWord i'person- slo9an "ot Phillips 66, it's performance that 
nel. People ,s our word. And that s the way counts." Andthat'sforreal.AtPhillipsyou're 
we treat you, and that s what we re looking to never a punchcard. You're people. Like us. Why 
hire. People, not simply grades or standings in a notget together? Write James P. Jones, 1 04 
class. People who are interested in things lie Frank Phillips Bldg., Phillips Petroleum Company 
engineering and chemistry and physics and Bartlesville, Oklahoma 74003. 

AN EQUAL OPPORTUNITY EMPLOYER \ PHILLIPS/ 

4 
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In the time 
it takes to complete 
some training programs, 
You could be a success 
at Celanese. We feature a sort of 

do-it-yourself training, 
rather than long, dreary 
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 experience 
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 

to make sure that you 
can grab more as soon as 
you can handle it. 
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 offer you. In profes­
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: 
lohn 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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E D I T O R I A L :  

COMMUNICATION 

An inability to communicate is indeed a handicap to the otherwise reputable 

engineering profession. This problem must be evaluated before it begins to 

greatly impair the contributions of engineers to society. 

Communication inadequacies can be exemplified by mere observation of a 

single college of engineering. The typical engineering student is unaware of 

his surroundings. An awareness is essential if the student is to develop intel­

lectually and emotionally into the practical engineer today's industry demands. 

The principal objective of this magazine and its sponsor, Associated Engi­

neering Students, is to familiarize the student with engineering college life and 

professional engineering. However, unless the student realized that this magazine 

is a method of communicating that belongs to him, he will find it very difficult 

to familiarize himself with his surroundings. 

How many students feel at ease around faculty members—their only con­

tact with the demands imposed by industry today? How many engineers in 

industry are aware of the demands of society? 

Many of the social ills of today's societ\ are a result of a communication 

deficit. The engineer must make this one of his prime responsibilities. He 

must very thoroughly evaluate himself as an engineer in today's society, and 

honestly decide if he needs to expand his horizons as an individual. He must 

not allow the increase in technology to thwart his growing mind and stifle his 

potential for becoming a useful individual. 

—Randy  Lorance  
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Olin 
PRODUCT 
GROUP 

LOCATIONS HAVING 
CURRENT OPENINGS 

MAJOR PRODUCTS 
PRODUCED 

DISCIPLINE 
REQUIREMENTS 

TYPE OF WORK 
PERFORMED 

CHEMICALS 
—Inorganic 
—Organic & 

Specialty 
—Agricultural 

Augusta, Ga. 
Brandenburg, Ky. 
Charleston, Tenn. 
Joliet, III. 
Lake Charles, La. 
Little Rock, Ark. 
Mcintosh, Ala. 
New Haven, Conn. 
Niagara Falls, N.Y. 
Pasadena,Texas 
Rochester, N.Y. 
Saltville, Va. 

Chlor-Alkali Products 
Ammonia 
Phosphates 
Urea 
Nitrogen 
Acids 
Hydrazine 
Petrochemicals 
Insecticides 
Pesticides 
Polyurethane 
Carbon Dioxide 
Animal Health 

Products 
Automotive Chemicals 
Other derivatives 

ChE 
ME 
IE 
Chemistry 
Accounting 
Business Adm. 
Transportation 
Marketing 

Process Developmer 
Design, Maintenanc' 
Planning, Scheduling 
Production, Sales, 
Accounting, 
Marketing. 
Financial Analysis, 
Distribution. 
Project Engineering 
(Plant Startup & 

Construction), 
Research Engineering 
Technical Service 

METALS 
—Aluminum 
—Brass 
—Ormet, Corp. 

Burnside, La. 
Chattanooga, Tenn. 
Gulfport, Miss. 
Hannibal, Ohio 
East Alton, III. 
New Haven, Conn. 
Sedalia, Mo. 

Alumina 
Aluminum 
Aluminum Extrusions 
Aluminum Sheet, Plate, 

Coils 
Brass Fabricated Parts 
Sheet & Strip - Brass 
Roll Bond 
Wire & Cable 

ChE 
IE 
ME 
Metallurgy 
Met. Engineering 
Accounting 
Business Adm 
Ind Tech. 
Ind. Mgmt. 

Manufacturing 
Production 
Sales 
Maintenance 
Finance 
Metals R&D 

FOREST PRODS 
PAPER & FILM 
—Olinkraft, Inc. 
—Ecusta 
—Film 

West Monroe, La. 
Pisgah Forest, N.C. 
Covington, Indiana 

Carbonizing Paper 
Fine Printing Papers 
Specialty Paper 

Products 
Cigarette Paper & 

Filters 
Cellophane 
Kraft Bags 
Kraft Paper 
Kraftboard Cartons 
Corrugated Containers 
Olinkraft Lumber 

ChE 
Chemistry 
Pulp & Paper 

Tech. 
IE 
ME 
Mathematics 
Business Adm. 
Accounting 

WINCHESTER-
WESTERN 

East Alton, III. 
New Haven, Conn. 
Marion, III. 
Kingsbury, Ind. 

Marketing 
Process Engineering 
Plant Engineering 
Research & Dev. 
Statistician 
Systems Engineering 
Production 

Management 
General IE 
Design and 

Development 
Accounting 

Sporting Arms 
Ammunition 
Powder Actuated tools 
Smokeless Ball 

Powders 
Solid Propellants 
Safety Flares 
Franchised Clubs 

Ind.Tech. 
IE 
ME 
Mathematics 
ChE 
Accounting 
Business Adm. 
Marketing 
Personnel Met. 
Physics 
Ind. Mgmt. 

Production Control 
Purchasing 
Manufacturing 
Plant Engineering 
Sales 
Financial Analysis 
Personnel 
Marketing 
R&D 

If you find this chart interesting, 

we re interested, 
Ota. *50 Park A£„u„, Ne"Ota" °a Colle8e Officer, 

0 ess company and an equal opportunity employer (M &. F). 

8 
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For: 
Masters, 
Engineer 
and 
Doctoral 
Degrees 

In the 
fields of: 
Electrical 
Engineering, 
Aerospace 
Engineering, 
Mechanical 
Engineering, 
Physics and 
Mathematics 

Benefits include: I 
Educational stipend, 
dependent allowance, 
all academic expenses, 
professional salary, 
employee benefits and 
travel allowance. Value of 
these ranges from 
approximately $7,500 
to$l 2,000 annually. 

Be one of the more than a hundred students 
to win this outstanding opportunity. You will 
study at a prominent university through the 
Hughes Fellowship Program. Work-study and 
full-study academic year plans are offered. 
You will gain professional experience with full-
time summer assignments in Hughes research 
and development laboratories. You may take 
advantage of a variety of assignments through 
planned rotation. 

Requirements: B.S. degree for Master's Fel­
lowships; M.S. degree for Engineer and Doc­
toral Fellowships; U.S. citizenship; grade point 
average of 3.0 or better out of a possible 4.0: 
selection by Hughes Fellowship Committee. 

For additional information, complete and air­
mail form to: 

Hughes Aircraft Company, Scientific Education 
O f f i c e ,  P . O .  B o x  J  J  
90919, Los Angeles, HUGHES 
California 90009. ! _ i 

H U G H E S  A I R C R A F T  C O M P A N Y  

An equal opportunity employer— M & F 

r~" 

L. 

Hughes Aircraft Company, Scientific Education Office. 
P.O. Box 90919, Los Angeles. Calif. 90009 
Please send me information about Hughes Fellowships. 

Name (printed): 

Address _ 

City. -State . Zip. 

I am interested in obtaining: • Master's n Engineer • Doctoral 

fellowship in the field of 

I have (or expect) a Bachelor's degree in 

by 
(Field) 

(Mo., Yr.) 

from 

GPA is 

(Institution) 

out of possible 

Also have (or expect) Master's degree in 

by 

(Field) 

(Mo., Yr.) 

from 

GPA is __ 

(Institution) 

out of possible 

U.S. CITIZENSHIP IS REQUIRED 
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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 
already 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. 

VtCJl 



DEAN'S COLUMN: 

D E A N  M A X  S .  P E T E R S  

It is distressing to observe the disruption caused at some of our universities 

by an amazingly small fraction of the total students on the campuses. The public 
press makes great headlines out of these incidents, and most of the general 
public fails to recognize that by far the majority of the students are too bus) 

with their schoolwork and other activities to have any role in the highly pub­
licized disruptive actions other than as spectators. In several of the universities 
where particularly violent demonstrations have occurred, I have received in­
formation directly from the Engineering Colleges proudly pointing out that 
almost no engineering students were involved in the demonstrations because 
these engineering students were too busy with studies and other functions. I 
must tell you that I do not consider this as praise for the engineers at those 

schools. 

The catch phrase one might use in attempting to reason with the small 
minority of students who are disrupting discussions with their loud outcries 
is—"To be heard—you must be willing to listen." To our engineering students 
and to the majority of our students who, in my opinion, have the ideas and 
the views that truly make sense for our future, I suggest that the following 
might be an appropriate motto:—"To be heard—you must be willing to listen 

and then speak out." 

Another phrase which some persons feel should be considered by the 
disrupting minority groups is—"Rights versus responsibilities." This is a very 
high-sounding quotation, but I would suggest that a more appropriate quotation 
for our responsible students who have not found time to respond to the vocal 
minority might be—"Rights versus responsibilities and obligations." I would 
be proud to hear what our engineering students would say if they decided to 
recognize their responsibilities and obligations by "listening and then speaking 

out." 

Dean 
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UNION 
CARBIDE 

THE DISCOVERY COMPANY 

These fingers 
once trembled 
uncontrollably. 

The affliction, Parkinson's dis­
ease or "shaking palsy." Its cause, 
a bit of diseased tissue deep with­
in the brain-making the hands 
tremble uncontrollably. 

For years, doctors tried many 
ways of destroying the trouble­
some spot. Today, in carefully 
selected patients, operations for 
Parkinson's disease are per­
formed safely and successfully 
with a new type of surgery based 
on cryogenics - the science of ex­
treme cold-that was pioneered 
by Union Carbide. 

Working with surgeons at Saint 
Barnabas Hospital, New York City. 
Union Carbide designed equip­
ment by which the intense cold 
of liquid nitrogen, at 320degrees 
below zero F„ is applied with pin­
point exactness to the diseased 
tissue. Instantly frozen and de­
stroyed, the uncontrollable trem­
bling ceases. 

Medical science is finding 
more and more uses for intense 
cold-another example of how 
Union Carbide takes familiar 
things and puts them to new and 
beneficial uses. 

Union Carbide Corporation, 
270 Park Avenue, New York, N.Y. 
10017. An equal opportunity 
employer. 



C O / V F O  R M ' T Y  

ARTHUR MONTEVILLE 

When you hear the word conform­
ist, what do you picture in your mind? 
There are several ways you might 
picture a conformist—one might be 
the person to whom you look up be­
cause he is always very fashionable 
and seems to fall in with all the best 
people. The other picture you might 
form is that of someone very dull who 
may seem to have no mind of his own. 
Everyone has laughed at the so called 
"ves" man in big business, but how 
many of us have become "yes" men 
in our own day to day living? 

What makes people conform? Is it 
fear that there is no longer any in­
dividuality to be found in modern 
man? Fear, I say, because how many 
of us have been afraid to do some­
thing due to the mere fact that we're 
scared we might he called abnormal, 
odd, or strange. Why are we so afraid 
to be out of the ordinary? From the 
time we're old enough to think a 
little on our own, we are carefully 
molded into believing that if we don't 
act like the rest of the group, we are 
queer and are something to be 
laughed at. We may question why we 
have to act like everyone else; and 
our answer may be, "In Rome do as 
the Romans," or "You have to fall in 
and get in step." 

This may be fine to tell a child 
when he is four or five years old, but 
when do we tell him differently or 
do we ever? How far in life should 
one be guided by the rules and cus­
toms of the land, or do we alwavs 
need these rules as guidelines to fall 
back on? Which leads me to ask still 

another question: Is it possible in 
this day and age to ever become an 
individualist? I answer this question 
with a yes but maybe not as some 
would call one an individualist. 

What Is a Nonconformist? 

The man I call an individualist is 
such a man as Robert Frost's poem 
about two paths so well defines—those 
who travel the beaten path are the 
conformists, and those who travel the 
path less traveled are the individual­
ists. How little we think of the words 
unique and extraordinary when we 
hear the word unconformist. Why? 
Because we are taught very young to 
have a bad taste in our mouth after 
saying such a word. 

I don't think of a nonconformist, 
or an individual, as one who has to 
dress uncommonly. Nor do I believe 
he has to live in a special part of 
town to distinguish himself as an in­
dividualist. For example, he may dis­
tinguish himself by inventing new and 
time-saving devices or as the President 
of the United States. These men are 
true nonconformists, true individuals 
that were not happy to be just one of 
the gang. These are the men the 
United States has always prided itself 
with, such men as Nathen Hale, 
Abraham Lincoln and Billy Mitchell 
are only a small fraction of the men 
I could name as true nonconformists. 

Let us take a look at how these 
men showed themselves as individual­
ists. In early September 1776 Nathen 
Hale heard of Washington's request 
for a dependable, experienced man to 

go among the British, then entren­
ched on Long Island, and discover 
their plan for attacking New York. 
Nathen Hale then showed himself to 
be an individual, a nonconformist. 
He volunteered for the assignment 
and reassumecl the character of a 
schoolmaster with his Yale diploma as 
part of a natural disguise. On the 
evening of September 21 he was cap­
tured and later convicted as a spy. 
Before he was to be hanged, he was 
commanded to say some last words. 
It was then that he spoke prayerfully 
for American freedom: "I only regret 
that I have but one life to lose for my 
country." Nathen Hale had truly left 
the ranks of the group to become one 
of the all-time great individualists. 

There Is a Price to be Paid 

Billy Mitchell, who thought it 
better to speak out for an air force 
and safety devices than to think of 
what it would do to his military 
career, allowed himself to be court-
martialed to dramatize the necessity 
of an air force and dramatize that 
American men were going sent to 
their deaths in ill-equipped airplanes. 
Through his efforts the American 
public became awakened to reality 
of the conditions existing in the mili­
tary. 

Abraham Lincoln, 16th president of 
the United States, was born in a log 
cabin near Hoclgenville, Kentucky. 
Abraham's father, Thomas, had prac-
ticallv no education and could barely 
scrawl his name. Was Abe a conform-

(Continued on page 15) 
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Be frustrated. As only a participant can be. • Well give you every opportunity to participate. 
stretch your mind. To struggle with a problem until you get mad. Until you solve ,t. And get t 
credit you deserve. • We don't promise the world. Or the moon. Just the satisfaction of using;, 
talents Day after day. • Whether you're in research and development, marketing, refim 
planning and engineering, or administration. • Your pencils are waiting. • That's what we p 
ise If it's enough, talk to our representative on your campus. See our ad on the next 
Dane for the date STANDARD OIL DIVISION 
page Tor ine aaie. AMERICAN OIL COMPANY (STANDA= 

Come with us 
and be fulfilled. 
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If you have a degree in: 
Chemical Engineering <PH.D., M.S., B.S.J 

Mechanical Engineering <B.S.) 
Civil Engineering (B.S.) 

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 
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ist or a nonconformist? One look at 
Abe Lincoln and anyone would know 
that he could never be a conformist; 
he just didn't look the part. So it was 
that as a nonconformist, a man of 
lowly birth, he would rise to tower 
above all men. Although the process 
of ratification of the thirteenth 
amendment to the Constitution which 
abolished slavery throughout the 
United States had not been com­
pleted at Lincoln's death, an amend­
ment Lincoln had long hoped for, 
the adoption of the amendment was 
assured. 

The Beat- Generation 

It isn't such men as I have named 
that have caused the fear of being 
called a nonconformist. No, it was not 
those men but a small group of so 
called nonconformists that have 
sprung up in our midst. This is the 
group of nonconformists which have 
given rise to ideas of an individual 
or one that stands out to be looked 
upon as strange, unusual, or odd. 
These are the ones responsible for 
the so called beat generation. Beat­
niks, that is what they call themselves. 
The beatnik's purpose is merely to be 
"different from" the bulk of human­
ity. The driving force for the beatnik 
is one of negativity rather than posi-
tivity. He is running away from a life 
that he does not like instead of enter­
ing into an existence he feels to be 
superior for the betterment of his 
being. 

I don't want to be understood as 
saying everyone should be a noncon­
formist, but I am saying if you do 
conform, know what you are con­
forming to and why you are con­
forming. I say this because during the 
Korean conflicts there was a blot on 
the American record of individualism. 
The communists would segregate the 
few leaders and the result was com­
plete chaos. On the march, in the 
temporary camps, and in the perman­
ent ones, the strong regularly took 
from the weak. There was no dis­
cipline to prevent it. Many men were 
sick, and these men instead of being 
nursed by others were ignored or 
worse. With the lack of leadership 
thirtv-eight percent of the Americans 
—2,730 out of 7,190—died in captivity. 

So, ironically, upbringing and social 
experience that stress being a good 
guy and getting along with the group 

lead to abandonment when the group 
is threatened or disrupted; together­
ness ends in isolation. Some men were 
so shocked by the collapse of the 
group relationship that they withdrew 
into their little shells of seclusion to 
protect themselves from reality. They 
could no longer associate themselves 
with a group to set their standard of 
values, to think for them and thereby 
they lacked the resourcefulness to 
live under these conditions. 

1 am not saying the services should 
tell men to act as they please, but I 
am saying that each one should be 
taught why he is part of a group. 
Thereby once he understands his posi­
tion in the group, he will then see 
himself as an important and distinct 
part — an individual. 

This leads me to the question: 
What does an individual gain in a 
group? An individual can gain quite 
a bit from a group if he can belong 
to the group and still maintain his 
individuality. This at first may seem 
to be paradoxical, but if he strictly 
adheres to his own standard aided by 
those qualities of intellect, or human 
understanding and of a moral charac­
ter that enable a man to inspire and 
to manage a group, he cannot help 
but remain an individual and like­
wise a leader. 

You may now ask, "If one has all 
these qualities, why even belong to 
a group?" "No man is an island," and 
no man is without failures; therefore, 
even a leader may at one time or an­
other call upon the group or even 
upon the group's moral code to get 
him over the rough periods of his life. 
This brings to mind a poem by Amy 
Lowell, "Patterns," in modern free 
verse. The narrator, a woman of 
seemingly strong character, is against 
the rules of fashion and moral code 
of the era. She talks of the day when 
she'll marry and be released from 
some of the rules. She becomes in­
formed that her fiancee was killed in 
action. She, heartbroken, finds 
strength in the rules she once scorned. 
She can go on with the help of the 
rules where without them she might 
have fallen spiritually. 

The importance does not lie in 
being a conformist or nonconformist 
but rather in having a well-founded 
and well-based reason for being one 
or the other. 
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The 5 billion dollar corporation 
you probably never heard of. 

Funny how big you can get and still 
remain virtually anonymous. 

Somehow we've managed to do it. 
We're a group of over 60 companies, 

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

Pretty hot stuff for a nobody. 
But though you may not recognize our 

name, maybe the name Sylvania rings a bell. 
It's one of our companies. 

Equal opportunity employer. 
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You may even live in one of our telephone 
company areas. We operate in 33 states. 

So here we are, 5 billion dollars strong, 
growing all over the place, and looking for 
engineers and scientists to grow with us. 

Why don't you think us over with your 
Placement Director? 

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

Pssst. Pass it on. 



The Engineer: 

A SOCIAL FORCE 

DR. CHAS. F. JONES 

\s is a speech presented by Dr. Charles Jones, President of Humble Oil 
npany, at the ECMA Convention, April 5, 1968. (Reprinted from The 
unble Way.) 

For a profession based on known 
' reliable scientific laws, and proud 
ts strong inclination toward the 
deal, engineering is subject to a 

: rising amount of self-analysis. Per-
; because our technical capabili-
have come so far and so fast, engi-

:rs seem to be given to persistent 
rospection about themselves. 

view this tendency toward self-
mination with encouragement, and 
an to engage in some soul-search-

; of my own about the engineer, 
s professional personality, and his 

> a v iron men t. 

Leade r sh ip  

All of us who are associated with 
engineering can take a genuine pride 
in the past accomplishments of our 
profession and its contributions to our 
total society. But I would like to ad­
dress myself primarily to the present 
and the future, recognizing that new 
dimensions are being added to our 
society at a dramatic rate, and that it 
is essential that new dimensions also 
be added to our profession if the 
engineer is to retain his vital role. 

Briefly stated, my thesis is this: I 
believe that the modern-ray engineer 
is not providing a standard of guid­
ance and leadership—especially related 
to the human effects and social con­
sequences of his technology — that is 
commensurate with the impact of his 
work and the importance of his pro­
fession. 

The ancient engineers had no such 
problem. The pyramid-building engi­
neers of Egypt, for example, were 
attached to the Pharaoh's household, 
and answered only to royal commands 
and the royal ego. But engineering 
today serves the masses. Engineers are 
ultimately responsible to the whole of 
society, in an age of unprecedented 
sensitivity to such accountability. 

By virtue of what he knows and his 
professional application of that knowl­
edge, the engineer is a social force. By 
reason of the enduring effect of his 
work, the engineer bears a social re­
sponsibility to see that he does not, 
while solving a technical problem, 
create a human one. 

This responsibility is not being 
fully met. I think that this is partly 
the result of forces that are beyond 
the engineer's direct control; but I 
think it is also partly his own doing. 
And I believe that his failure to meet 
this responsiblility is resulting in his 
slow but steady removal from the 
policy-making atmosphere where 
leadership is exercised. 

Po l i t i c a l l y  Or i en t ed  Ques t i ons  

One of the root causes of this de­
velopment is the tremendous expan­
sion of technical knowledge, which 
has imposed the necessity of specializ­
ing and sub-specializing the engineer. 
No longer do we have the da Vincis 
and the Michelangelos, who were 
painters and sculptors as well as 

builders; gone are men such as Sir 
Christopher Wren, who was a profes­
sor of astronomy as well as a master 
designer. These were men whose 
knowledge and interests encompassed 
their entire environment, and they 
were representative of an age when 
physicians cotdd also be philosophers, 
and astronomers cotdd be artists. But 
today, when we know more than ever, 
we are faced with a frustrating para­
dox: the further engineering hori­
zons extend, the narrower becomes the 
view of the individual engineer. The 
engineer is rapidly becoming someone 
who works on pieces of a puzzle, and 
if this tend is carried to its extreme 
he will ultimately find himself operat­
ing in a technological straitjacket — 
totally confined to executing the 
means, without being able to discern 
the ends. 

Coupled with this is the engineer's 
repeatedly demonstrated reluctance to 
involve himself in the search for solu­
tions to complicated, troublesome, po­
litically oriented questions of public 
policy. The net result is that the 
engineer, master of technology, is 
often isolated from a view of the social 
consequences of his acts. 

Soc i a l  Env i ronmen t  
This is happening at the very time 

when we urgently need professionals 
of exactly the opposite stamp—engi­
neers who are skilled in their special­
ties, but not limited by them; who 
recognize the extent to which man is 
concerned with matters of mind and 
spirit, as well as with his material 
well-being. This growing preoccupa­
tion with the quality of life, not 
merely the quantity of abundance, 
dictates that no act of the practicing 
engineer can be considered apart from 
its effect on our physical and social 
environment. For example, the in­
dustrial engineer who designs a plant 
without incorporating adequate mea­
sures for control of air and water 
quality is neglecting a factor that 
should be as much a part of his plan 
as a consideration of the strength of 
materials or the laws of mechanics. 

The engineer in industry, in the 
day-to-day performance of his job, is 
in a position to exert a progressive 
influence. For it is in the routine con­
duct of business that he has the best 
opportunity to reconcile the applica­
tion of technology with the people 
whom it affects and serves. This is 
not always done. 

(Continued on page 20) 

COLORADO ENGINEER—Nov em ber, 1968 17 





ome decisions 
•e relatively unimDortant. 
here you put 

i iur engineering talent to work 
i not. 

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 DIVISION OF UNITED AIRCRAFT CORPORATION 

EAST HARTFORD AND MIDDLETOWN, CONNECTICUT A 
WEST PALM BEACH, FLORIDA An Equal Opportunity Employer 
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(Continued from page 17) 
There are many examples, in indus­

try and elsewhere, of what might be 
called the engineer's "target fixation" 
on his slide rule, and his failure to 
integrate the needs and reactions of 
people into his systems analysis. One 
current example of absorbing interest 
to all of us can be found in our cities. 
No one could accurately say that the 
engineers are responsible for the ur­
ban crisis; but undeniably engineers 
have avoided taking a leadership role 
in the search for solutions to these 
problems. 

Nowhere are the full capabilities of 
our profession more desperately 
needed than in our cities. Yet one is 
tempted to ask, in all seriousness, 
"Y\ here are the engineers?" 

In the functions of city planning 
and urban renewal—unquestionably 
activities in which engineering skills 
can be used to great advantage—engi­
neers have largely abdicated to a 
group of planning consultants whose 
training and orientation are somewhat 
divergent from that of our profession. 

And now comes the "urbanologist," 
a new diagnostician of urban ills, 
who is still more removed from the 
world of the engineer. The word it­
self is a cross between Latin and 
Greek, and the practice of urbanology 
seems to incorporate something of 
both research and application. Facing 
problems where knowledge of no one 
discipline will be enough, urbanology 
appears to be an effort to combine in 
one individual some of the qualities 
ot the city planner, the educator, the 
sociologist, and the politician. Ur-
banologists are found in the academic 
community, where they analyze the 
pathology of city life through a grow­
ing number of campus centers for ur­
ban studies, and in the governments 
of some of our largest cities, where 
some of them occupy prominent ad­
ministrative positions. 

Consp icuous  by  Absence  

but here, too, the engineer is con­
spicuous mainly by his absence. So, 
although he has been a major instru­
ment in building the parts of the city 
-its offices, industrial plants, trans-
poi tation facilities, housing, and 
schools—the engineer's influence has 
been consistently overshadowed in the 
deliberations where it is decided how 
the parts will fit into the whole. 
Since he seems disinclined to occupy 
those difficult offices which are re-

20 

sponsible for seeking solutions, he is 
becoming less and less a voice in the 
decision-making process. He is being 
asked chiefly to implement, not to 
initiate; to meet emergencies, not to 
prevent them. 

I am convinced that if our formi­
dable urban and other large-scale 
social problems are to be solved en-
duringly and with the most effective 
utilization of our financial resources, 
the engineer must reassert his cap­
abilities in a leading rather than a 
supporting role. He must not only 
continue to answer "how" and "how 
much," he must begin to ask "why?" 
When he begins to ask—and to 
answer—the "why" questions, he be­
comes a useful and much-needed 
participant in the formulation of ur­
ban policies. If urbanology is part of 
the answer to the urban situation, 
who is more qualified, basically, to 
become an urbanologist than the engi­
neer? 

Sys tems  Approach  

The magnitude of the problem un­
derscores this need. The published 
speculation of the costs of rebuilding 
our cities — or building new ones — 
varies somewhat wildly from the bil­
lions of dollars into the trillions. One 
source estimates that we will have to 
build an equivalent of "100 Cleve-
lands by the end of this century. No 
one is quite sure whether we should 
build completely new, pre-planned 
cities or whether we should adopt 
methods such as the British "grid" 
system of self-contained neighbor­
hoods adjacent to existing metropoli­
tan areas. But whatever method or 
combination we undertake will have 
to be tackled with the "systems ap­
proach" to problem-solving—a process 
at which the engineer, by training, is 
at his best. 

With this background, and with his 
healthy respect for "hard data" gained 
from the process of inductive and de­
ductive reasoning, the engineer is in 
a position to make a valuable contri­
bution to the decision-making process. 
The engineer is not hesitant to ask, 
"What are the facts?" This is a hard 
question, but it must be faced. En-
gineeis are also willing to face up to 
the need to set priorities according to 
the cost-versus-benefit principles of 
engineering economics, a process that 
is especially important in dealing with 
problems of a widely fragmented 
nature such as control of air and water 
pollution. And the engineer is in a 

position to judge, and offer advice on. 
the total cost of a project—its long-
range economics as well as its short-
range expense. In sum, the engineei 
does not look for an idealized solution 
—for a magic number—because he 
knows no such thing exists. He can 
bring a tough-minded practicality to . 
conference table that is all too oftei 
dominated by other factors. 

An  Inab i l i ty  t o  In teg ra te  

I he fact that the engineer is : 
more in evidence at the policy-mak 
level can be attributed in some deir 
to his own peculiar Achilles heel-
inability to integrate engineer 
practicality with human and polit: 
reality. Like the man who was una 
to see the forest for the trees, the er 
neer has on occasion shortsighted 
produced benefits for one segment 
the urban population at the ex pen 
of creating blight for another-for < 
ample, in building an urban expres 
way he may displace large numbers 
people and disrupt traditional neig 
borhood patterns if he does not ma 
compensating adjustments. In 
crowded urban landscape, proble 
solving calls for creativity and s: 
sitivity to social values as well as 
tendon to engineering fact. 

Sk i l l  i n  Communica t ing  

Not only must the engineer be a 
to perceive the social manifestation 
of his technological acts: he must a. 
be skilled in communicating his ide 
and winning acceptance for them. T 
ability of an engineer to implem 
his insights is limited by his succc 
in persuading others toward his poii 
of view. He must be willing and able 
to involve himself in the painstaking 
and often painful—process of explain­
ing his views to others less familiar 
with the technical aspects. Frequently, 
this means getting involved with con­
flicting views in the political arena. 
But it must be clone. 

The engineer has much to contrib­
ute, and for this reason he should get 
out of the wings of our urban theater 
and back onto center stage. He will be 
more exposed there, and the critics 
can be exceedingly demanding, but as 
a topflight technical practitioner and 
a citizen-leader that is where he be­
longs. 

He has little time to make this ad­
justment. The Rand Corporation, us­
ing the views of experts in six major 
areas of human activity, has issued a 
report which attempts to visualize 
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what the world will be like at specific 
points in time, namely in the year 
1981 and in the year 2000. Their fore­
casts strongly suggest that we will 
hate reated biosocial systems having 
to d ot only with medical advances, 
hou \ community development, 
and lution control—but also with 
the oordination into large-scale 
soc: stems such as vast metropoli­
tan plexes. 

I engineer is to play his proper 
ant onsible role he must be ready, 
am e is to perform effectively he 
rau pare effectively. 

.gineering Education 

his basic educational creden­
tial st be in order. This involves 
not a superior technical prepara-
tioi also a fuller and richer grasp 
of humanities and the social 
sen Our engineering schools have 
in years placed additional em-
ph: >n these subjects. But there is 
mi this than merely the proper 
cur um. I strongly suspect that 
tod ist as in my day, there is a 
ten- for some students to feel that 
if irse is nonengineering, it is 
nc ntial. The effects of superficial 
at n by the student to such sub-
jec ;nd to manifest themselves 
sev \ ears later when he is a prac­
tice ngineer. Then he finds that he 
ne tore than a passing grade or a 
spt ig acquaintance with the hu-
ma: s—he needs a well-developed 
sens f the world about him, a well-
grounded instinct about human re­
actions. 

A second major factor in the engi­
neer's preparation is the level to 
which he carries his education. A new 
report by the American Society for 
Engineering Education pointedly in­
dicates that the minimum require­
ment for entry into the engineering 
profession is rapidly becoming the 
master's degree. Only ten years from 
this date, two out of three bachelor 
graduates will go on to a master's 
degree, and one in seven will go on 
to a doctorate. 

In view of the increasing demand 
for training at the doctoral level, I am 
convinced that there is need to re­
structure graduate programs so as to 
allow those who are not primarily re­
search-oriented to obtain advanced 

training more suited to their field of 
interest. In no way do I demean re­
search; but responsible surveys show 
that only five per cent of engineering 
bachelors will become doctorates 
working in research in industry or 
government. Engineers seeking ad­
vanced degrees are not a small group 
with narrow interests centering pri­
marily on research; they are, instead, 
interested in preparation for all of 
the engineering function including 
design, development, and manage­
ment. Given the temper of our times, 
I submit that it is extremely impor­
tant to offer encouragement to those 
who want to achieve a doctorate in 
engineering which is oriented toward 
application rather than research. I 
do not suggest that we abandon the 
engineering laboratory; only that we 
redefine it. If ever there was a labora­
tory genuinely worthy of the engi­
neer's full talent and commitment, it 
is the total material balance we find 
in the American city. 

Exemplified by the emergence of 
the urbanologists, our urban problems 
are demonstrating that the traditional 
dividing lines of the educational disci­
plines are proving somewhat in 
adequate in producing people quali­
fied to cope with these crises. New 
interdisciplinary activities are emerg­
ing in the sciences, and I hope that 
we may shortly be producing engi­
neers of a hybrid nature—for example, 
a "social engineer" who applies engi­
neering techniques, systems analysis, 
and new tools such as the computer, 
telecommunications, and teaching 
machines toward the solution of social 
problems. 

But whatever road tomorrow's en­
gineer takes, given the speedly chang­
ing state of technology it seems clear 
that continuing education on a career 
basis will have to become an entirely 
new dimension of his development. 
He cannot dare to become what Ber­
nard Shaw referred to disdainfully as 
"a prosperous man of business, who 
probably never read anything but a 
newspaper since he left school." On 
the contrary, the engineer will no 
doubt need to follow what has been 
called the "dual ladder" concept — an 
"academic ladder" of degrees, and 
after graduation a "career ladder" of 
study either in or out of the formal 

academic atmosphere which includes 
an updating on social as well as tech­
nical issues. There is already a sab­
batical pattern in the academic world, 
and it is entirely possible that some 
such pattern may need to be instituted 
in industry. So great is the continu­
ing addition of new knowledge to the 
engineer's arsenal, that industry bears 
a responsibility to provide an environ­
ment within which the engineer's de­
velopment will be sustained and en­
couraged. 

Much, obviously, will be expected 
of the engineer. It might seem that 
he will have to be, figuratively speak­
ing, faster than a speeding bullet and 
able to leap over tall buildings with 
a single bound. Not so. I am con­
vinced that his overriding problem 
will not be our expanding technology; 
never has he had such tools to work 
with. If the ancient engineers could 
leave to us the extra-ordinary legacy 
of the pyramids — using, according to 
the Greek historian Herodotus, only 
the lever, the roller, and the inclined 
plane—then surely we, with 5,000 
years of accumulated knowledge plus 
the computer, can shape our world 
for the benefit of all just as they 
shaped theirs for the ego of royalty. 

Conclusions 

I think, rather, that the engineer's 
sternest challenge will be within the 
framework of the intangible—the areas 
of human understanding and social 
awareness. Never have the engineer's 
professional contributions been so ex­
posed to review and critical appraisal 
by the society lie serves. If he is to 
serve best, he must improve his sen­
sitivity and skills in human com­
munications. 

The times demand not just an en­
gineer, but a whole man, responsive to 
the laws of the spirit of mankind as 
well as to the laws of the universe. 
The American poet Edwin Markham, 
best known for his work "The Man 
With the Hoe," has been dead for a 
generation. But surely he must have 
had our times in mind when he 
penned these lines: 

Why build these cities glorious 
If man unbuilded goes? 

In vain we build the world, unless 
The builder also grows. 
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When you start knocking 
on doors 

try ours first 
Looking for excitement, challenge, and opportunity for creativity? 
Look into Raytheon where electronic frontiers are being explored 
from inner to outer space ... in underwater acoustics, radar, space, 
comrr. mications, and missile systems . . . where a healthy mix of 
commercial and government business provides stability. 

Looking for growth opportunities? Raytheon's sales doubled in the 
last two-year period. 1970 corporate growth goals were achieved 
by early 1968. Revised goals for 1970 are based on continued growth. 

Opportunities abound at all 

Electrical Engineers 
Mechanical Engineers 
Industrial Engineers 
Aeronautical Engineers 
Mathematics 
Physics 

degree levels for: 

Business Administration 
Finance 
Accounting 
Industrial Relations 
Purchasing 
Industrial Administration 

After years preparing for the "right" job . . . take time to select the 
"right' company. For a copy of Raytheon's latest brochure, or to 
arrange an on-campus interview, contact your placement director or 
write. Manager of College Relations, Raytheon Company, Lexington 
Mass. 02173. ' 

An Equal Opportunity Employer 
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WAS 
IT 

WORTH 
IT? 

STUART UMBLEBY 

azines Associated, the non-ASEE 
group that is usually referred to as 
ECMA, and the more recently formed 
Engineering Student Magazine Ad­
visors' Committee of ASEE. To 
prevent confusion between the two, 
I shall refer to the first organiza­
tion as ECMA and the latter 
as the ASEE committee. All in all I 
definitely learned more about engi­
neers and engineering than the aver­
age student does, although I do not 
consider myself an expert on either 
subject. I suspect that I do know one 
thing better than you, which is, what 
some of the best students, including 
the magazine editors, are thinking 
and saying. That is partly what I 
want to tell you today. 

Another way to interpret the ques­
tion is, "Would I recommend that a 
friend in engineering become an edi­
tor of a campus engineering maga­
zine?" Yes, I would, for two reasons. 
First, because having to write an 
editorial each month forces one to 

only national organization re-
pre :ig undergraduate engineers 
is in engineering College Magazines 
Asso• cued. Editors from approxi­
mate; fifty engineering magazines 
similar to the Colorado Engineer 
make up the group. It was originally 
organized to improve magazines 
through exchange of ideas luhile 
setting standards for magazines to aid 
national advertisers. The article that 
follows is a speech delivered to the 
American Society of Engineering 
Educators by an editor of a member 
magazine. 

You have asked me to speak to you 
on the question "Was it worth it?" 
I presume you recognize that a stu­
dent today may use any platform he 
can get to tell you how things look 
from his side of the podium. I shall 
do that, but the question "Was it 
worth it?" can be interpreted several 
wavs. It could also refer to my past 
experience as editor of a student 

engineering magazine, in addition to 
my experience as an engineering stu­
dent. I not only intend to answer that, 
but also to discuss whether or not 
"it is still worth it" today. Most of 
all, I assume that you want candor 
-which is what you are going to get. 
Much criticism can be leveled at in­
stitutions of higher education today, 
and critical thinking is the first step 
toward improvement. I realize that 
Universities are changing very rapidly 
and in some cases are making great 
progress, but further improvement is 
not achieved by patting oneself on 
the back. 

"Was it worth it, those two years 
as an editor of an engineering college 
magazine?" If that is the question, I 
can answer it easily. I certainly 
learned more about engineering 
education than most students do. I 
learned more about the profession. 
I became familiar with several na­
tional organizations of engineers, in­
cluding the Engineering College Mag-
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think about the education he is re­
ceiving. In my opinion, this experi­
ence is worthwhile because I believe 
that engineering education today con­
tains all the ills of contemporary 
education, possibly in their purest 
form, so naturally it needs all the 
thinking it can get from anyone who 
is willing to give it. 

ECMA Studen t  Organ iza t ion  

The second reason I would recom­
mend that he take such a job is that 
I believe that learning about ECMA 
and this committee is also a valuable 
experience. At least one of them, 
ECMA, is an almost ideal example 
of what an organization should not 
be. Perhaps the same can be said of 
your ASEE committee. It is a different 
sort of organization from ECMA. For 
one thing, it doesn't pretend to be a 
student organization—and ECMA 
does pretend that it is. You people 
here could address yourselves to the 
differences between the two groups 
better than I can — for many of you 
belong to both groups. 

I really don't know what your com­
mittee has done. I remember hear­
ing several years ago something 
about an editors' handbook, but I 
haven't seen it yet. About two years 
ago this committee conducted a sur­
vey (which put into numbers what 
everyone already knew), but the re­
sulting report has never been dis­
tributed. 1 have heard that a 
part of its original goal was to 
help to improve ECMA, but the 
magazines are not noticeably better, 
and ECMA is as lethargic an organ­
ization as it was before this com­
mittee was formed. 

In telling this other student about 
being an editor, I would probably in­

clude some description of ECMA and 
your committee and the help they 
gave me as an editor. I would be 
hard pressed to think of anything at 
all, let alone anything positive. I 
would have to tell him that: 

1. There was no national source 
of articles to help editors fill in 
the blank spaces in the maga­
zine when writers didn't come 
through on time. 

2. There was no regular publica­
tion to keep editors posted on 
significant programs at other 
schools such as: 
a. special, experimental courses 
b. new international work or 

study exchange programs 
c. special conferences for stu­

dents on topics such as energy 
conversion, cities, or ocean 
engineering. 

3. There was not even a handbook 
to tell an inexperienced engi­
neering student how to edit and 
lay out copy. 

4. There was no strong national 
organization to assist editors in 
maintaining their freedom from 
faculty or administrative censor­
ship. 

5. There was no statement of edi­
torial policy to suggest what fea­
tures and what sorts of articles 
were most appropriate for the 
readership of a student engineer­
ing magazine. 

6. There were no regular contacts 
with other national and inter­
national student groups. 

With such a conspicuous lack of 
support one might well ask. just why 
did I become an editor of a student 
engineering magazine? The answer, 
quite simply, is that I felt I had some­
thing to say about engineering educa­

tion, and the magazine seemed to be 
the best vehicle in which to say it. 

Perhaps in this respect, my motiva­
tion was unusual. It is obvious to 
anyone who has looked at engineering 
college magazines that most of them 
are not yet being very critical of col­
lege policy or the assumption upon 
which their education is based. At 
least in theory we have now gone 
beyond the notion that these maga­
zines can ever successfully be slightly-
less-well-done versions of Scientific 
American, Popular Mechanics, or Ma­
chine Design. Those of us who have 
worked on them understand very well 
that they can never be the authorita­
tive voice on the latest development 
that everyone will want to read. The\ 
have a monopoly on only one subject, 
and that is what is happening on the 
campus. A very important part of 
that monopoly involves the educa­
tional policies the student-readers live 
with. Any discussion of those policies 
provides you. teachers and adminis­
trators, with the feedback you want 
and need. I suspect that the reason 
why student engineering magazines 
are not discussing this subject more 
than they are is because deans and 
faculty advisors on most campuses are 
not seriously encouraging them to do 
so. In addition. ECMA is such an in­
effective organization that new editors 
do not have readily available ex­
amples of other student activists on 
which to model their behavior. 

Ed i to r ' s  Though t s  

Perhaps I should give you some ex­
amples of what the best of your edi­
tors are thinking, though they may 
not yet be able to express these 
thoughts in their magazines. I leave it 
to you to decide what these comments 
say about how effective the magazines 
on your campuses are as means of 
communication between the students 
and yourselves, and what they say 
about the roles you have played as 
faculty advisors. 

I believe that an increasing number 
of students, including the magazine 
editors, are coming to regard engi­
neering education as inflexible, job-
oriented. conformist, and, for the uni­
versity, self defeating. Now I'll try to 
explain each of those adjectives and 
give you an idea of the sorts of com­
ments that pass between many of 
your editors when they are together 
and you are not around. 

The inflexibility of engineering 

Engineering college magazines 

are not being critical 

of college policy 
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education is best shown by the fact 
that students frequently are unable 
to take courses they are genuinely in­
terested in, because they have to take 
courses in which they have no in­
terest. An educational system with an 
overly intricate network of require­
ments and prerequisites is more of an 
obstacle and a hindrance to learning 
than a help. 

The things which students feel 
forced to do to survive, to get into a 
"good graduate school," or to even­
tually get a good job — things such as 
grade grubbing, use of files, and, in 
some cases, cheating — undercut the 
students's pride, self-respect, and in­
tellectual integrity. He often realizes 
that he is being fashioned into a well-
defined economic unit, not educated 
to lead a full life. Psychologist Joseph 
Katz, co-author of The American Col­
legehas observed the same phenom­
enon: "Officially college is dedicated 
to training independence of mind and 
•character but, in fact, it asks students 
to do as they are told and encourages 
passive receptivity in classroom and 
homework." This emphasis on "con­
forming" costs engineering schools 
many of their best students. 

The assumptions underlying engi­
neering education are self-defeating 
because the net result, of course, is 
that students feel alienated from the 
formal operation of the university. In 
too many cases students feel that the 
important things they have learned at 
the university have been learned, not 
through its formal educational pro­
grams but, rather, in spite of them. An 
educational system which presupposes 
that it knows what is best for people 
who are supposed to be learning to 
think for themselves is defeating its 
own purpose. When an educational 
system imposes its will with negative 
sanctions it is simply using bad psy­
chology. Rebellion rather than learn­
ing is the predictable result. 

Lack of Correspondence 
This whole analysis of what the 

better students think about engineer­
ing education assumes a lack of cor­
respondence between the student's 
most deeply felt interests, the cur­
riculum subject matter, and a lack of 
means of telling the faculty and ad­
ministration what is wrong. 1 his is 
where the college magazine could be 
an asset to the campuses. Just how 
there can be a conflict between a 
student's interests and his course work 
has been suggested by J. Herbert Hol-
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Engineering education 

is largely irrelevant 

to present and future 

engineering problems 

Ionian: "Engineering education is 
largely irrelevant to the desires and 
needs of the kids being educated and 
is little connected to present and fu­
ture engineering problems." 

So engineering education today is 
suffering from basically two maladies 
—social irrelevance and neglect in 
teaching the skills of self develop­
ment. 

Dehumanization in a 
Technological Society 

First the matter of social relevance: 
the aloofness of universities from com­
munity and society is a major cause 
of the present student revolt in this 
country. The situation in engineering 
has progressed to the point where the 
image of the engineer is of a person 
who creates social problems rather 
than solves them. Some academicians 
take a strange sort of pride in remain­
ing aloof from the real world. For 
example, even though the country at 
the present time is gravely worried 
about dehumanization in a tech­
nological society, I suspect that re­
porters will find little that is news­
worthy at this conference of engineer­
ing educators. 

The issues of social relevance and 
self development are somewhat re­
lated. My own feeling is that a person 
who declines to consider how the en­
terprise he is associated with relates 
to society is something less than com­
pletely human. Colleges of engineer­
ing are not naturally inclined to teach 
a person to think in such terms. Most 
engineering students will sav that they 
are in school "to learn what is ex­
pected of them" rather than to learn 
how to decide that for themselves. 

You have built an educational sys­

tem which defines a goal and de­
mands that people respond to it rather 
than one which teaches people to 
define their own goals. So what can 
administrators do? They should recog­
nize that the greatest resource for im­
provement in any organization is the 
concern and energy of its discontents. 
Encourage them and you encourage 
indigenous institutional reform. 
Quick and appropriate moral support 
for any reasoned, honest proposals 
will both improve your institution 
and show the more lethargic students 
that criticism of existing policies is 
considered appropriate and desirable. 

You should have the courage to let 
an idea stand or fall in the market 
place of ideas. Repression only breeds 
indignation. Encouragement of and 
responsiveness to new ideas should be 
considered an important part of 
leadership, whether it is for a college 
of engineering or for a national group 
dealing with student magazines. 

No Internal Criticism 

Because engineering does not en­
courage much internal criticism, it is 
no surprise that student magazines 
have the faults they do. Nor should 
you be surprised that you are seeing 
no discussion, no controversy, and no 
dissent in most of these magazines. 
You should feel concerned, however. 
Many of the students you are recruit­
ing as editors are not satisfied with 
the educational policies they and their 
fellow students have to endure, but 
most of them do not yet have enough 
respect or enough contempt for you 
to be honest with you. I predict that 
they will soon be telling you, and I 
hope it is out of respect rather than 
contempt. 
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Existing policies are rarely 

the product of the minds 

of enlightened men 

Simph because there are some en­
lightened and far seeing men in the 
top ranks of engineering education 
does not mean that there is no reason 
for student discontent. Existing poli­
cies in any organization are almost 
invariably at least a little out of date. 
Existing policies are rarely if ever 
solely the product of the minds of en­
lightened men. They are, rather, a 
compromise between what would be 
most desirable and what is desired 
by men who have vested interests in 
the status cjuo. 

When I was the editor at Illinois 
1 said what I thought in the magazine 
because we had a dean who would 
listen and respond. I would have said 
it in any case, but perhaps my com­
ments had a different tone than the) 
would have had if he had been un­
willing to accept constructive criti­
cism. 

N o  E d i t o r i a l  P u r p o s e  

Like most colleges of engineering, 
ECMA is an organization of consider­
able potential which somehow isn't 
dealing with really pressing issues. 
I he people responsible for forming 
this committee apparently had the 
same reaction at one time, but ECMA 
still appears to me to be a largely do-
nothing organization without objec­
tives and without a guiding philoso­
phy. In its long history ECMA has 
not attempted to provide student ma­
gazines with any editorial purposes 
or reasons for existence. It has not 
provided the member magazines with 
the sort of help one expects from a 
national organization. It has not 
fostered cooperation among the mag­
azines on the various campuses. But 
for some reason this committee has 
done very little to improve or reform 
ECMA. 

1 have given a lot ol attention to 
engineering education and ECMA, 
and I would like to give your group 
ecpial time. But I really don't know 
what you people have been doing 
Frankly I haven't seen much activity 
I was around when your ASEE com 
mittee was started, and I heard re 
marks about helping the magazines 
about getting ECMA moving again 
and so forth. None of this seems tc 
have happened. 

Perhaps the major difference be 
tween the two groups is that ECMA 
has been doing nothing longer thai, 
your group has. 

Help Yourself 
to Experience 

S h a r e  y o u r  i d e a s  a s  y o u  g a t h e r  a  w e a l t h  o f  e n g i n e e r i n g  e x p e r i e n c e .  
M a k e  D e n v e r  y o u r  " h o m e  b a s e "  f o r  c r e a t i v e  t e a m  p r o j e c t s  w i t h  S t e a r n s -
R o g e r .  T h e  d u t i e s  a r e  b r o a d  f o r  o u r  m a n y  t y p e s  o f  e n g i n e e r s ,  i n  k e e p i n g  
w i t h  o u r  a s s i g n m e n t s  a l l  o v e r  t h e  m a p  . . .  p l a n t  f a c i l i t i e s  f o r  p o w e r  g e n e r a ­
t i o n ,  a e r o s p a c e  a n d  t h e  b a s i c  p r o c e s s  i n d u s t r i e s .  

E n j o y  D e n v e r ,  c e n t r a l  t o  A m e r i c a ' s  y e a r - r o u n d  v a c a t i o n l a n d  a n d  o n e  o f  
t h e  w o r l d ' s  d e l i g h t f u l  c i t i e s .  T h e  c o m p a n y  i s  e m p l o y e e  o w n e d ,  t h e  g r o w t h  
r e c o r d  i s  c o n s i s t e n t ,  a n d  t h e  o p p o r t u n i t i e s  a r e  e q u a l  t o  y o u r  c a p a b i l i t i e s .  
C a r e  t o  l e a r n  m o r e ?  

W e  a r e  i n t e r e s t e d  i n  e x p e r i e n c e d  e n g i n e e r s  a n d  d r a f t s m e n  i n  t h e  f o l l o w ­
i n g  d i s c i p l i n e s :  p r o c e s s ,  m e c h a n i c a l ,  e l e c t r i c a l ,  m e t a l l u r g i c a l ,  c h e m i c a l ,  
s t r u c t u r a l ,  c i v i l ,  p e t r o l e u m ,  m a c h i n e  d e s i g n  a n d  o t h e r s .  W r i t e ,  s e n d i n g  
r e s u m e ,  t o  P e r s o n n e l  D i r e c t o r .  

Stearnsftoger Engineers  for  Industry 
Since 1885 

P . O .  B O X  5 8 8 8 ,  D E N V E R ,  " C O L O R A D O  8 0 2 1 7  

"an equal opportunity employer" 
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1 have heard that one of your 
committee's goals is to improve the 
faculty advisor's standing with his 
dean, which suggests that the job is 
not at present a prestigious one. I am 
not especially impressed with the re­
sourceful indirectness of this goal, 
though I find this a characteristic line 
of logic in organizations of engineers. 
Two and a half years ago I wrote 

.about NSPE as follows: "There are 
two ways to show you are professional. 
One is to say it with words, the other 
is to show it with deeds. Who will 
believe you in the first case, and who 
can disbelieve you in the latter?" 
There are also two ways to show the 
•dean that you deserve respect as a 
magazine advisor, and the best way is 
to really deserve it. Perhaps belong­
ing to an ASEE national committee, 
regardless of the committee's perfor­
mance or lack of performance, carries 
with it some benefits that I am not 
aware of. Would one of them be that 
it impresses the dean? 

Now that I have made this rather 
strong indictment, I would like to 
make a few recommendations. First, 
student editors should be regularly in­
vited to your committee's meetings. 
In addition to the contributions they 
might make, they could write news 
releases about the meetings to send 
out to the student magazines. Second, 
EC.MA should be an entirely student-
run organization, with no faculty 
members in official positions. I have 
often heard it said that faculty mem­
bers are needed in ECMA for con­
tinuity. 1 don't believe it. There are 
always editors at ECMA conventions 
I have met before. I don't believe the 
turnover is intolerably great, or any 
greater than in other student organiza­
tions. Nor do I believe that only 
faculty members can run ECMA. 
ECMA is the only student organiza­
tion which has faculty officers, and 
it is the most ineffective student or­
ganization that I know of, and I have 
become familiar with quite a number 
over the years. 

If you would like to hear what the 
student members of ECMA have done 
over the last few years as compared to 
the faculty officers, consider the fol­
lowing. The students have put out a 
monthly newsletter to communicate 
between magazines on a semi-regular 
basis. They have obtained free sub­
scriptions to the NASA News Report 
for engineering college editors. They 

have established contact with other 
student groups. They have worked to 
get policy resolutions passed. They 
have conducted interviews with Con­
gressmen about technology and 
government which were sent to other 
student magazines. Students have also 
sought to get an industry scholarship 
for a former editor to work half-time 
on ECMA while in graduate school. 

These things have not even been 
attempted by the faculty officers of 
ECMA in the fifty years it has been 
around, and your committee, during 
its few years of life, hasn't even been 
able to produce an editor's handbook. 

Communication 

My last suggestion is that both 
ECMA and your ASEE committee 
should seriously encourage the stu­
dent engineering magazines to become 
"real vehicles for communication be­
tween students and faculty." I put 
that phrase in quotes because it is the 
sort of rhetoric that both groups have 
used for years. In other words, both 
organizations should consider the pos­
sibility of actually becoming national 
organizations dedicated to improving 

student journalism, rather than being 
dedicated to self-perpetuation. 

I have tried to answer the question 
you posed to me: Is it worth it to be 
an editor of an engineering student 
magazine? My response has been that 
it is worth it in that it teaches one 
about problems of working with 
people to get something done and 
gives one experience in battling in­
stitutional inertia. It is not, however, 
worthwhile if one expects to be in­
volved in an exciting, continuing, 
critical intellectual exploration with a 
group of uniformly outstanding, wiser 
men. 

Now let me throw the question 
back at you. Considering the way 
ECMA and your ASEE committee are 
operating at the present time, is it 
worthwhile for you to be involved 
with them? If it is a worthwhile 
activity for a faculty man, one in 
which he can feel he is really making 
a contribution to a worthy goal, why 
aren't the magazines far better than 
they are? I suspect that all the student 
editors in the country would like to 
hear your answers to that question. 

you've got 
connections 

with an 
active 

corporate 
citizen. 

Public* 
Service 

Company 
0$©ir®ril© 
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Itb not often 
an engineer 

gets to 
design 

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 engineers 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 engineer 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. O. Box 5907, Dallas, Texas 75222. 
An equal opportunity employer. 

-a slvss/O/-A*=?V- or=- u/r>j cs-TE M C: O - \/o iscs i mc:. as 

IO/V h-IAWAII, L.TO. 
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TAU BETA PI ESSAY: 

THE ENGINEER AND TODAY 
J E F F R E Y  K O H R  

Never before, as I recollect, has the 
United States been so divided as it 
is today. The people have been un­
able to unite under a common cause, 
thus strengthening the position of 
the United States. The big dividing 
point seems to be Vietnam. There 
are those who favor a quick victory, 
some deescalation, others escalation, 
and so forth. Many people wonder 
why we are in Vietnam at all, which 
brings up even a bigger dividing prob­
lem: that of the people supporting 
their government's decisions. 

Two Courses of Action 

There are times when the people 
disagree with a governmental de­
cision. At this time there are two 
paths open for action. The first is 
through that principle on which our 
country is founded: Democratic Pro­
cedure. The second method involves 
demonstrations and at times violence. 
Here I would like to elaborate on 
these two paths, before discussing the 
Engineer's position. 

The first is hard and slow, but it 
will get results in the long run. By 
voicing dissent to those in office they 
will feel the pinch of the voters. 
Therefore they will act to insure voter 
support. If this does not bring results 
the man can be defeated in the next 
election, thus giving someone else a 
try. This election problem forces a 
citizen to vote for a man qualified to 
carry out his ideas not one who fol­
lows only tired party lines. For the 
above reasons Democratic Procedure 
is the only path which quarantees the 
possibility of a change. However every 
voter must be informed enough to 
make the right choice. 

The second path merely provides a 

sounding block for the beliefs of a 
few. Most demonstrations cause noise 
but rarely do they bring about major 
policy changes. This is because they 
are caused by a minority of the 
people. Thus even though they cause 
noise they rarely are representative of 
majority opinion. At times demon­
strations are crude and even interfere 
with rights of others. Now we are 
faced with a minority whose crimes 
against individuals are far more ser­
ious than the problems they protest. 

Now I would like to view the Engi­
neer's involvement in the above prob­
lems. In most cases the typical Engi­
neering student is away from the 
action. He tends to be interested in 
studying and nothing else. The world 
seems far away and unattainable. For 
this reason he may never become 
aware of problems around him. He 
may even remain the same after col­
lege. If he does he will never truly 
make a contribution to his community 
or nation. Even though he has a good 
job it will not matter if the world 
falls down around him. Then when 
he does become aware it is already 
too late. 

Engineer's Unawareness 

The problem of unawarenes of the 
Engineering student stems from the 
curricula of most Universities. They 
do not allow time to slow down and 
take a look at the outside world. Most 
Engineers are faced with the ques­
tion of study or fail. The emphasis 
on grades has increased so much that 
many Engineers feel they can't afford 
time to do much of anything outside 
of studying. Here the Engineering 
School is missing the point. Besides 
producing educated men it must 

round out the individual so that he 
may take a high position in today's 
fast moving society. 

The "Engineering Method" 

It now becomes a matter of desire 
on the Engineer's part to become a 
part of the world around him. He is 
slow to learn but approaches every­
thing in an orderly manner. Each 
point is thought out fully until he not 
only knows something but he has 
ideas of his own. Here I would like 
to point out the most important thing 
an Engineer learns: the "Engineering 
Method." This is the process of look­
ing at a total problem and being sure 
of the answer after exploring every 
possibility. In fact if an Engineer 
applies this method to today's prob­
lems it will make his entire educa­
tion worthwhile. Now he becomes a 
true member of society. In fact he 
can and, in many cases, will take an 
active part. 

Now in relating all of this to the 
problem of what path to take, the 
Engineer would decide on Democratic 
Procedure and would become active 
in its application. Therefore the Engi­
neer becomes active in governmental 
operation. He becomes aware of prob­
lems and decides what action to take. 
He realizes that politics affect him 
directly and has some desire to have 
his say. In conclusion, the Engineer 
who becomes aware and applies him­
self will be much better off than the 
one who stays in his own baliwick: 
afraid of what might happen if he 
steps out into the real world. I cannot 
help but think the latter type is miss­
ing out on the fullness of life. 
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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 
Telstar 

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. 

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

AT&T 

.HO 
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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 leaderwith executive 
responsibility. 

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 privileges. 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 I 

UNITED STATES AIR FORCE 
Box A, Dept. OEC-810 
Randolph Air Force Base, Texas 78148 

NAME AGE 
(PLEASE PRINT) 

COLLEGE CLASS 

GRADUATION DATE DEGREE 

ADDRESS 

CITY STATE ZIP 
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Meet the 
1968 

Loop 
Class 

This "class photograph" was taken when 
Bethlehem Steel's 1968 Loop Course convened 
in July. 

W e're proud of them, 180 fine young men and women, 
representing 88 colleges and universities. And now 
they re on their way toward important management 
responsibilities in this dynamic corporation. 

How about you—are you interested in a career with 
horizons unlimited? 

W e need virtually all types of engineers and other 
technical graduates. The assignments we offer were never 
more interesting; your opportunities for progress were 
never better. 

First step: pick up a copy of our booklet, "Careers 
with Bethlehem Steel and the Loop Course," at your 
placement office, or write to our Manager of Personnel. 

Maybe next year you'll be in the picture! 
Bethlehem Steel Corporation, Bethlehem, Pa. 18016 

B E T H L E H E M  S T E E L  
An. Equal Opportunity Employer in the Plansfor Progress Program 

BETHJ EHEM 
STJEL 
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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. 

Don 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. Harley Thronson, IBM Corporation, 
Dept. BL2002, 3424 Wilshire Blvd., 
Los Angeles, California 90005. 

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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PUZZLES: 

TO LAUGH 
IN THE 
EXECUTIONER'S FACE 

(OR I'M SORRY I LOST MY HEAD) 

In the bright, misty long ago—back 
in the golden age when everyone was 
simple and happy and princes and 
princesses were thicker than secret 
service men at a Humphrey campaign 
speech—a handsome young man 
answered an ad placed in the "Royal 
Gazette and Herb Growers Weekly." 
1 he situation was a common one. 
As the reader is probably aware, the 
unhappy plight of most princesses in 
those clays was that, although they 
were all beautiful without compare, 
most were eternally sad and unsmil­
ing. Many a tale has been repeated 
from that time about kings and 
queens scouring the land for some­
one or something to make their 
daughter smile. The reward for ac­
complishing that feat was generally 
the beautiful princess's hand in mar­
riage and a share of the kingdom. The 
punishment for failing, however, was 
more often than not, death at the 
hands of the royal headsman. Despite 
this grim, and rather gruesome, more 
than probable eventuality, if we are 
to believe all the stories currently 
being told, young men flocked by the 
thousands to try their particular joke 
or antics and young men died by the 
thousands, beheaded on the block. 
It was precisely such an errand, and 
such a probable fate, that the young 
man with which this story concerns 
itself was undertaking in answering 
that ad. 

Wycliff (the young man's name) 
had to wait in line for several day's 
before it was his turn to perform for 
the princess and lose his head. That's 
right—lose his head. Fate being what 
it is and beautiful, but sad, young 
princesses being what they are and 
probably always will be. Wycliff 

.84 

failed to arouse even a twinkle in 
the princess's eye and was sentenced 
to death at sunrise. 

Wycliff, however, seems to have 
had at least a slightly greater will to 
live and certainly more ingenuity than 
his unfortunate predecessors. The 
king, known far and wide as a wise 
and benevolent ruler, asked Wycliff 
if he had any last requests. After a 
period of deep thought, Wycliff re­
plied, "Yes, your majesty, I do. I 
humbly request that, in order that I 
may not need to suffer unduly 
through worrying, your majesty com­
mand that I be executed at sunrise 
sometime within the next five days, 
but that I should not be told the day 
of my execution until that day 
arrives." 

I he king, carefully considering the 
request, decided that there could be 
no harm in it and commanded his 
palace guards and royal headsman, 
"Take this man to a cell, to await 
execution. He is to be beheaded at 
sunrise, some day between now and 
five days hence. You are commanded 
to do nothing to reveal the appointed 
execution date to the prisoner until 
he is taken from his cell and led to 
the block." At this point, Wycliff 
broke into a huge smile and requested 
to address the king. "You now can­
not execute me!" he exclaimed, "You 
are a wise and faithful king and 
would not break your word. Since I 
am not to know the date of my execu­
tion, and since this is Monday, you 
cannot possibly execute me on Satur­
day morning, as that is the fifth day, 
and I would know of my execution 
on that date as soon as sunrise was 
past on Friday. Similarly, I cannot be 
executed on Friday. Since I have 

MIKE COLGATE 

proved that I need not even consider 
Saturday, Friday is effectively the last 
clay and a similar argument prevents 
that from being the date of execution. 
For, you see, if I am still alive past 
sunrise on Thursday, I will know that 
Friday is the date, since it cannot be 
put off until Saturday without viola­
ting the terms of the agreement. Thus, 
rhursday can be considered the last 
possible day, but an identical argu­
ment holds in that case, eliminating 
1 hursday, and the same for Wednes­
day and Tuesday. Since sunrise is al­
ready past today, you cannot execute 
me at all, and still abide by the terms 
of our agreement!" 

The king said nothing, but had 
the smirking Wycliff placed in a cell 
as previously ordered. He languished 
there for two days, humming to him­
self and glorying in his cleverness, 
until 1 hursday morning, just before 
sunrise, the guards came completely 
unexpectedly into his cell, hauled 
him out, and held him as the heads­
man lopped off his head. 

The story above introduces the 
most maddening paradox I have ever 
encountered. It has preyed on my 
mind for over five years, until I de­
cided I must present it to the readers 
of the "Engineer" in hopes that some­
one would be able to explain it. 

The proof offered by Wycliff. 
above, can even be formulated into a 
seemingly perfect mathematical induc­
tion proof: 

In this case, to use an induction 
proof, we must prove that if a particu­
lar day can be shown to be a day on 
which the execution cannot take place, 
along with all the following days, 
then the previous day is also an im­
possible day. Proof: If a particular day. 
say the nth day, is shown to be im-
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n+2, etc., then we must show the 
n —I day to also be impossible .... 
If the nth day and all following days 
are impossible then the n— day must 
be the last possible day, if it is 
possible. But, by the argument Wycliff 
presented, above, if the n—1 day is 
the last possible day, then it can not 
be used for the execution, because as 
soon as sunrise was past on the n—2 
day, Wycliff would know that the 
n—1 day was the day of the excution. 
in direct violation of the agreement. 
Therefore, the n —1 day must be de­
signated as imposible, along with all 
the following days. In the specific 
situation involving Wycliff, Sunday 
and all following days can be desig­
nated impossible days' by the terms of 
the agreement. O.E.D. 

The fact remains, however, that 
;.\ \ cliff could be executed without 

irning and in strict accordance with 
he agreement he made with the king, 
sn, say, Wednesday morning. 

Any reader with an explanation for 
his paradox is invited to send that 
xplanation to this writer: 

Mike Colgate 
Box 1525 
Boulder, Colorado 
80302 

11 seemingly adequate explana-
us will be printed in the next issue. 

you 
aim 
too, 

please! 

bet your sights high. Jerry L. Lindberg did. 
He graduated from University of Colorado 
in the class of 1942. He's now Works Man­
ager. 

At CF&I you can go as far as your talents 
take you. Our planned management program 
is geared to upward movement of promising 
people. Write to Jerry L. Lindberg about 
your future with CF&I. We have positions 
lor graduates in metallurgy, combustion, 
electrical, mechanical, civil, industrial, and 
chemical engineering, product design, min­
ing. business administration and sales. CF&l 
Steel Corporation. Denver. Colorado. 

GROWING 
One of the outstanding characteristics 
of the Malleable Castings Industry. 

The Malleable iron industry began its 
growth in 1826 with the development of a 
unique cast material by a Yankee genius 
named Seth Boyden. Malleable was her­
alded by pre-Civil War America as the iron 
which "could be hammered and shaped 
without breaking." But in time, as markets 
changed and technologies advanced, the 
material made the transition from wagons 
and cannons to cars and rocket heads, up­
grading its applications from simple struc­
tural parts to highly reliable mechanical 
components. 

In 1965 and again in 1966, sales of 
Malleable castings were over 1.1 million 
tons, the best years in the industry's long 
history. 

The chart at right shows the projected 
Malleable growth curve in its four major 
markets through 1972. These figures were 

developed after an extensive survey of in­
dustry customers, and indicate that Malle­
able will soon be a 1.4 million ton-a-year 
industry. And this growth is matched by 
increasing opportunities for technically 
trained people. 

75%-
PROJECTED INCREASE IN 
SHIPMENTS BY MARKET 

50%-

ELECTRICAL 
EQUIPMENT 

AGRICULTURAL 2 "'T. 
EQUIPMENT 

25%- / AUTOMOTIVE^ 

0 

—— F 
CONSTRUCTION 

MACHINERY 

1965 1967 1972 

Currently, the average American new car 
uses 120 pounds of Malleable castings, 
some of which are shown above. Reading 
up, they include a connecting rod, bearing 
retainer, air conditioner clutch, joint yoke 
planet carrier, housing cover, non-slip 
differential case, and the calipers mounted 
on a disc brake. 

For more information, write for a copy of 
"Malleable Iron, Material for America on 
the Move." 

MALLEABLE FOUNDERS SOCIETY • UNION COMMERCE BUILDING 

CLEVELAND, OHIO 44115 
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Faculty advisor: "Let's not have any 
more jokes about sex, drinking, and 
profanity." 

Joke editor: "Ok. I'm tired of 
putting out this magazine anyhow." 

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

A long silence, and a lone fresh­
man rose. 

Professor: "What, do you consider 
yourself a moron?" 

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

Doctor: "How's the Engineering 
patient this morning? 

Nurse: "I think that he's back to 
normal. He tried to blow the foam 
off his medicine." 

Discovered on the fall registration 
of a freshman engineer: Name of 
Parents: Mommy and Daddy. 

Draftee: "One who's been given a 
Hershey Fellowship." 

Patience may often be the inability 
to make a decision. 

Many a man believes in dreams un­
til he marries one. 

A canny Scot was engaged in an 
argument with the conductor as to 
whether the fare was to be five or ten 
cents. Finally the disgusted conductor 
picked tip the Scot's suitcase and 
tossed it off the train just as thev 
were crossing a long bridge. It landed 
with a mighty splash. 

"Hoot mon," screamed the Scot. 
"First you try to rob me and now 
you've drowned my little boy." 

Lecturer: "If I talk too long, it's 
because I forgot my watch and there's 
no clock in this hall." 

Voice from the audience: "There's 
a calendar behind vou." 

Buffalo — A rude animal that lets 
the chips fall where they may. 

"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 condition." 

If a bride always wears white as a 
symbol of purity then why does a 
bridegroom usually wear black. 

College boy, pouring drinks: "Say 
when." 

College girl: "Right after this 
drink." 

A voting woman with adventure in 
her soul joined a circus. Anxious to 
do everything right, she asked her em­
ployer for a few tips. 

"I don't want to make any begin­
ner's mistakes," she asked. 

"Well, for one thing," replied the 
manager, "don't ever undress around 
the bearded lady." 

Then there was the ME who step­
ped up to the bar very optimistically, 
and two hours later went away very 
misty optically. 

Badger definition of a maternity 
dress: A slip cover. 

Engineers are continually surprised 
to find that girls with the most stream­
lined shapes offer the most resistance. 

A bachelor is a man that didn't 
have a car when he was in college. 

Hear about the fullblooded Indian 
lass who says it isn't difficult at all 
to have fun with a beau and a few 
errors? 

He: "Why do the most important 
men on campus always get the pret­
tiest girls?" 

She: "Oh. you conceited thing you." 

Thermometers aren't the only 
things that are graduated and have 
degrees without having any brains. 

A marriage counselor in Denver 
has been getting pretty fair results 
with a sign over his desk which reads: 
LIVE ALONE AND LACK IT. 

Two hunters in Africa were caught 
by cannibals and put into a huge 
cooking pot. One man laughed hys­
terically. Annoyed, the other asked: 
"What's so funny?" The first one 
replied. "If they only knew what I 
was doing in their soup!" 

Engineer on telephone: "Doctoi 
come quick! My little boy has just 
swallowed my slide rule." 

Doctor: "Good heavens man, I will 
be right there. What are you doing 
in the meantime?" 

Engineer: "Using log log tables." 

Coed #1: "I caught my boyfriend 
necking." 

Coed #2: "I caught mine the same 
way." 

Progress: Exchanging old worries 
for new ones. 

In a water safety class the instructor 
was quizzing on common sense in life-
saving techniques. 

"What article of clothing," in­
quired the teacher, "Would you re­
move last if you fell in the water 
with all your clothes on?" 

One little freshman raised her hand. 
"The blouse," she said. "Air gets 

under it and acts like a buoy." 

Say it with flowers, say it with 
sweets, 

Say it with kisses, say it with eats. 
Say it with jewelry, say it with 

drink, 
But never, oh never, say it with ink. 

COLORADO ENGINEER—November, 1968 



-

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 stern, 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 collecting 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 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 801 A, 570 Lexington Avenue, New York, N.Y. 
10022. 699-24 

G E N E R A L  0  E L E C T R I C  
AN EQUAL OPPORTUNITY EMPLOYER (M/F) 


