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AN EQUAL OPPORTUNITY CAREER PUBLICATION FOR GRADUATING WOMEN AND EXPERIENCED PROFESSIONALS. 



B ecause the quality of life in the future de· 
pends on the technology of today , the more 
than 30 ,000 men and women employed by 

American Hospital Supply Corporation spent today 
creating the shape of things to come in health care . 

Thanks to their past efforts , health care practitioners 
now routinely avail themselves of the quality , reliability 
and economy of the more than 136,000 items produced 
by American Hospital Supply 's twenty-five divisions. 

Whether its artificial heart valves . intravenous qnd ir· 

American McGaw 
American McGaw is a pioneer in the development and manufacture 
of intravenous solutions : enteral and parentera l nutrition products : ir­
rigating solutions and related adminstration sets . Ou r products are in 
high-demand with health care providers throughout the world . 

Our Division headquarters and Resea rch and Development fac ili ties 
are located in Irvine , California . We employ more than 3.200 in ­
dividuals whose skills and dedication is our guarantee that Amenc.r 
McGaw 's 50+ years of product excellence will be sustained . 

We have ongoing career opportunities, from entry-levels throug 
senior levels, for Engineers who specialize in Research and De 
ment, Manufacturing and Production . A Bachelors or Masters d 
and appropriate level of experience are the general requirements. -
full details or consideration, please write to: J . Stewart, Employ -
Department, American McGaw, division of American Hospital Su : 
Corporation, 2525 McGaw Avenue , Irvine CA USA 92714. 
Telephone 714 754·2252 . 

••• ••• ••••••• ••••••• ••••••• ... . . . American Hospital 



rigating solutions or single-use surgical trays , all 
American products carry the stamp of excellence put 
there by individuals who care . 

If you are seeking professional challenge, upward mobili­
ty, personal recognition and a comprehensive benefits 
package , consider reshaping YOUR future with one of 
the fine . progressive divisions of American Hospital 
Supply Corporation located in southern California ... 
American McGaw or American Edwa rds Laboratories. 

American Edwards Laboratories 
American lwards Laboratories is engaged 1n the design . development 
and manufacture of sophisticated , critical care and cardiovascular 
medical products for the health industry . and a full range of 
disposable the rapeutic and diagnostic catheters . 

Our progress in the past 21 years has been substantial. Our facilities 
occupy over 490 ,000 square feet of office . laboratory and manufac­
turing space , with more than 1600 employees . We are committed . in 
1982, to continued growth and expansion . offering challenge and 
satisfaction for resu lts-oriented individuals . 

Engineering professionals who seek the challenges of exploring and 
conquering new frontiers in health care are especia lly needed in the 
areas of : R&D , product development and manufacturing . We prefer 
some experience/knowledge of the medical industry but have open­
ings at all levels . For immediate consideration . please submit your 
resume to : A. Pratt , Professional Employment. American Edwards 
Laboratories , 17221 Red Hill Avenue . Irvine CA USA 92714 
Telephone 714 557-89 10. 

We are Equal Opportun ity Employers M/ F/ H 

Supply Corporation 



UNIQUE 
LEADERSHIP 
OPPORTUNITIES 

Some of the world's most innovative 
engineers work for Comsat for the 
same reason you should - unique 
leadership opportunities. 

The best place to gain a world of 
experience in satellite communica -
tions, and related technology, is with 
the world leader - COMSAT. 

Because of Comsat's rapid expan -
sion and diversification programs, 
we are seeking an elite corps of 

2 

engineers and technicians. Vision -
aries with expertise and hard-driving 
ambition. 

We can offer you extraordinary 
challenges and growth opportuni · 
ties in areas such as: 
• SATELLITE COMMUNICATIONS 
• SPACECRAFT ELECTRONICS 
• BROADCAST ENGINEERING 
• CONTROL SYSTEMS 
• SPACE MATERIALS 

Now's the time to change careers 
to the company that 's changing the 
way the world communicates. 

Write us for further information 
or send your resume to: World Sys­
tems Staffing, Dept. 9. 
•Y~ ·~·~• COMS AT 1~11' ~· 
~- 950L "ENFANT Pl.A2A. SW •WASHINGTON.DC.2CX:l24 

LEADERSHI~ SATEWTE CQMMU-.KATIONS 

Gl06AUU5.A./ MARITM IRODUCTIVITY 
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WITI+ 
When you're out in front, you have to run a little faster than the 
rest. It takes aggressive and career-oriented individuals to keep 
Anheuser-Busch on top. 

If you're looking for the opportunity to run out in front, talk with 
our recruiters when they come to your campus. 

CENTRAL ENGINEERING 
B.S.M.E. - M.E. 'swill gain experience in such diverse fields as 
material handling, equipment layout, piping system development, 
steam generation, compressed air systems, ventilation, heating and 
air conditioning, and high-speed bottle and can packaging. 
B.S.E.E. - E.E.'s can expect to work in such areas as electrical 
machine design and application, power distribution, sub-station 
layout as well as industrial and commercial lighting, electrical 
control circuits and systems control. 
These positions are project oriented and allow you the opportunity 
to work on a project from conception to completion. 

CORPORATE MANAGEMENT TRAINING PROGRAM 
Opportunities exist in our Corporate Management Training Program 
for individuals with leadership ability and Engineering degrees. 
Under this one-year program, college graduates are exposed to all 
aspects of Anheuser-Busch Companies functions and man­
agement. Time is spent in a "home" department, as well as 
in staff and line organizations to learn through observation 
and on-the-job practice. At the end of the year-long course, 
trainees are assigned to a management or professional 
position . 

The Corporate Management Training Program includes class­
room instruction in management techniques, but emphasizes 
on-the-job training. During the course of the program, trainees 
are evaluated through their own written reports, individual 
conferences and supervisory performance evaluations. 

Start with the best, step out with Anheuser-Busch. For more information and 
sign-up, contact your placement office. ANHEUSER-BUSCH COMPANIES: 
Corporate Employment; College Recruiting; Department HB-782, One Busch 
Place; St. Louis, Missouri 63118. An Equal Opportunity Employer M/F. 

ANHEUSER-BUSOI COMPANl=-=£5~- 5 
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ATTENTION WOMEN ENGINEER GRADS AND PROFESSIONALS-

** THESE COMPANIES ** 
SEEK YOUR TALENT! 

Engineering and Computer Technology career opportunities are offered by leading government, and industry 
concerns. Reference the full page advertising, Corporate Profile Directory, and The Career Cross Index with the 
free career resume service, in The Woman Engineer. 
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EDITORIAL 

A writer we know, who works at home, recently invested in a personal 
computer, complete with elaborate peripherals , text-processing soft­
ware , a telephone inter-connect , and a subscription to a very large data 
bank/communications network. Several weeks later, she posted an 
open-response query on her net: " If I live in an electronic cottage, how 
come I still have to do dishes?" 

It's an excellent question . Unfortunately, she hasn't received any excel­
lent answers. We found the same problem on another level. With some 
notable exceptions , most of the writing about computers seems to over­
look the human scale, the humdrum nitty-grit of reality that we all share. 
Some of the writing is technical , and while it's excellent information - in 
fact , we are planning artic les along these lines - people are invisible. 
Other articles, usually by systems analysts, treat humans as a particu­
larly inconvenient and glitch-prone type of software. Finally, there are 
reams of projections about the future impact of computers, studded with 
sweeping scenarios that promise utter bliss or absolute doom. Sadly, 
most of us live in the middle ground of mixed results. 

It was because we wanted to try to restore a sense of the human scale 
that we focused on the interaction between humans and computers, an 
idea we have tried to express in the section title, COMPUTER/ PEOPLE. 
In that section, we feature an article on article on artificial intelligence, 
which focuses on the efforts of people - scientists, engineers, and 
systems specialists - to create computers with that most human attrib­
ute , the power of independent thought. There's an article on Grace 
Hopper, a software pioneer whose innovations have become basic to 
modern information processing . And , along with several other stories, 
there's a look at some of the different ways people might work in the 
electronic office. It's based on the historic truth that tools can create or 
destroy, depending on how people choose to use them. 

That last point is very important to us. There are a whole range of 
choices involved in deploying a technological development. As engi­
neers and scientists, you will play a part in making those choices. And 
some of them may have a profound influence on the quality of other 
people 's lives. 

_While our current issues focuses on computers, this principal applies 
to every type of engineering and applied science. Sometimes the choices 
involved in technological applications are made by omission, or by faulty 
or limited analyses . All too often, the result is an inhumane technological 
achievement. It's true that human factors are not precisely quantifiable, 
but that does not mean they don't have an impact: an inhumane system 
wastes human resources. 

The distinguishing mark of a true profession is that it gives its 
members the power of specialized knowledge. In return, professionals 
accept the responsibility of using their power ethically. Doctors have an 
oath, and lawyers have codes of ethics, to try to guide them in fulfilling 
this duty. Engineers have it rougher: they have no such quidelines, 
unless they decide to become professionally certified. Yet they still bear 
the responsibility of using their skills, and their power, to serve both 
people and society. 

When Woman Engineer began , we stated that one of our objectives 
was to help our readers become good engineers. For us, the word 
"good ," in that context, means ethical, as well as technically competent. 
That puts a heavy load Or) you, but if you are determined to become an 
engineer, the chances are that you're not one to duck challenges. We 
hope you all become good engineers, in all the senses of the phrase, and 
we hope we can help you. 

C.M.P. 
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The people we want to talk to 
about Erofessional opportunities 
haven t skated through the last 
four years. They've sweated, and 
come out on top with fine 
technical or professional 
training, and the desire to make 
a lot out ofit. 
This is the place. Monsanto is a 
company of achievers. You have 
to be when you are pioneering 
solutions to problems in food, 
health, energy and the environ­
ment. Right now we've got more 
than 1,000 solutions - products 
made and marketed throughout 
the world. 

Makin_g it in our company isn't 
easy. You don't build one of the 
nation's leading chemical 
companies without demanding 
hard work and daring imagina­
tion. Making it here does have 
big rewards, such as excellent 
directions for personal and 
professional growth. 
If you're looking for an easy bowl 
of cherries, tum the page. But if 
you're willing to work hard for the 
best in return, and have 
educational achievements in 
electrical, mechanicalJ. chemical 
or other engineering aisciplines, 
tell us about yourself by 

contacting the Mons an to 
representative when he or she 
visits your campus placement 
office or by sending your resume 
to: 
Ray Nobel, Monsanto Company, 
800 N. Lindbergh, Bldg. A3SG, 
St. Louis, MO 63167. 
An Equal Opportunity Employer 
M/F/V/H. 

Monsanto 



IF· YOU · CAN· DREAM· IT· YOU · CAN· DO· IT 

At General Electric, 
you're only as big as 
your imagination. 

Imagination can "see" the human 
heart in a matter of moments. It can 
launch rockets, program robots, and 
create new energy conservation 
technologies. It can be as vast as 
the universe, or as contained as a 
microchip. 

Imagination can lead you to the 
career of your life with General 
Electric. 

If you're working on an engineer­
ing or science degree; if you're 
creative, bright, curious, energetic, 
and looking for a company of minds 
as keen as your own, the future is 
working here. 

It's working right now on space 
flight systems, computed axial 
tomography, robotics, microchip 
research-an entire world of stimu­
lating careers. 

It's working with a company that's 
broad and diverse enough to offer 
the opportunities and choices your 
imagination deserves-starting 
from day one. 

If you're graduating this year, 
take time to explore the career 
opportunities listed in the General 
Electric Career Information Binder 
at your placement office library. 
Then check over the interview 
schedule posted in your placement 
office-and visit us on campus. 

We'll be glad to talk with you 
about the future you dream about. 
It's as big as your imagina­
tion. And at GE, that's as big 
as life . 

• 
WE BRING GOOD THINGS TO LIFE. 

9 
General Electric Is An Equal Opportunity Employer 
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KayeDiarra 
Manager 
Em ployment 
Development 

''The best part of 
working at GrUinm.an 
is that nice 
f am.ily feeling 
you get here.'' 

One of the pleasures of working at Grumman is the wide 
array of conveniences rendered by our unique Employees 
Services function. Founded by the company years ago on 
the premise that if you help your employees with their 
daily problems they'll be far more responsive to the 
company's, the Employees Service Representative will 
"trouble-shoot" many of your daily headaches once you 
become a Grummanite. Why do we talk about a tradition 
before we've even talked about the openings? Well it's the 
Grumman way of doing things (like a close family ) that 
makes the "welcome mat" look that much more cozy. The 
positions, oh yes-they're career quality. If you have 
tangential experience in the following areas come join us 
and become part of the Grumman family. 

• TREASURY & FINANCE • ENGINEERING 

• SYSTEMS & PROCEDURES • MANUFACTURING 

• PROCUREMENT • TECHNICAL PUBLICATIONS 

0 CONTRACT ADMINISTRATION • QUALITY OPERATIONS 

• CONTROLS & BUDGETS 

For prompt consideration, 
send your resume in complete 
confidence to me , Kaye Diarra, 
Manager Employment 
Development , Grumman Aero­
space Corporation , Bethpage, 
New York 11 7 14 

• SOFTWARE DEVELOPMENT 

GRUMMAN 

~ 



If you're interested 
in an interesting 

career at 

REVlDN 
you've come to 
the right page. 

Are you seeking a career in engineering, i.e., 

project engineering, maintenance engineering? 

If any of the above reflects your interest, 
then we are certainly interested in you. 

For further information, please write to: 
Revlon, Inc., Room 1011, 767 Fifth Avenue, New York, N.Y.10022. 
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United States Steel 
is looking for 
3 kinds of Engineers-

1. ENGINEERS who WANT to be ENGINEERS 2. ENGINEERS who DONTwant to be ENGINEERS 
You may want to put your engineering education to use 
in a different way. For instance, you might want to go into 
operating management-to supervise the running of a 
hot-metal furnace, a rolling mill, a mining operation. Or 
you might want to get into technical sales. Or other jobs 
in which your engineering training could be a major 
advantage. 

Do you want to start your career in the engineering 
specialty for which you have been trained? We've got a 
challenging and rewarding opportunity for you in one of 
the most interesting and exciting businesses in the world ­
making steel. We need engineers in just about every 
specialty at work locations in a dozen states. 
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3. ENGINEERS who want BOTH 
You could have the opportunity to do both in U.S. Steel's 
new, advanced TECHNOLOGY IMPLEMENTATION 
PROGRAM (T.I.P.) . We're looking for a few special engi­
neers who qualify for this unusual program that com­
bines PROBLEM-SOLVING with MANAGEMENT 
DEVELOPMENT. Through a series of planned moves, 
T.l.P. participants will alternate between technical produc­
tion problem-solving assignments and line or staff position 
assignments in the plant to develop their management 
skills. 

If you're interested, and if you're 
qualified, write to us. United States 
Steel, P.O. Box86 (A-713), Pittsburgh, 
PA 15230. 

United States Steel 
An Equal Opportunity Employer 



~a 
There's nothing plain about the 
Jane we have in mind. 

She's bright. Innovative. Con­
fident. And adventurous enough 
to put herself in the middle of all 
the challenges and excitement 
aerospace development has to 
offer at Lockheed-Georgia - the 

Airlift Center of the World. 
We're looking for more 

women like her-a lot more! 
Women ready to take-off on a 
fascinating career. Dedicated, 
skilled professionals in engineer­
ing, information science and 
finance who are seeking a chal-

lenge with advancement oppor­
tunity, excellent salaries and 
outstanding benefits. 

If your expectations are as high 
as ours, we want to know who you 
are-whatever your name is. Just 
send us your resume for immediate 
confidential consideration. 

~Lockheed-Georgia Company 
PROFESSIONAL RECRUITING DEPARTMENT• 90-31-593 • MARIETT A,GA 30063 • AN EQUAL OPPORTUNITY/ AFFIRMATIVE ACTION EMPLOYER 
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Research and Development 

The sooner you 
come t.o work 

forWa~ 
the better 
off you'll 

tie. 
Whether you're graduating from college or 
have some experience behind you, make 
one decision that could change your life. 
Decide to talk to Wang. 

As the leader in the computer-driven office 
automation market, Wang is one of the 
fastest growing companies on the Fortune 
500, with over a billion dollars in revenues. 

_,,·- · 

Today, Wang is providing state-of-the-art 
products that span the six technologies of 
Data Processing, Image Processing, Audio 
Processing, Word Processing, Networking 
and Human Factors. 

If you have a BSEE, BSME, BSCS or 
Master's, join us in one of the following 
areas: 

Hardware Development 
Word Processors • Central Processor Design • Telecommunications 

Computer Graphics • Peripheral Devices • Voice Recognition/Speech 
Synthesis • LSI Processor Architectures • Custom LSI Circuits 

• LSI Gate Arrays • Analog I.C.'s 

Software Development 
Operating Systems • Database • Compilers • Computer Aided Design 

Product Quality Assurance • Diagnostics • Performance Analysis 
Peripherals/ Graphics • Voice Recognition/Speech Synthesis 

Input/Output - Direct Memory Access • Networking• Telecommunications 
CP Microcode • Office Automation 

Go for the top.!. 
Our continued growth and success allow us 
to offer one of the most competitive benefit 
programs in the industry including profit 
sharing, stock plans, company paid dental, 
medical and life insurance and tuition 

reimbursement. Send your resume to: 
R & D College Relations, Dept. WE-982, 
M/S 1402A, Wang Laboratories, Inc., 
One Industrial Ave., Lowell, MA O I 851. 

We are an affirmative action employer. 

WANG 
The Office Automation Computer Company 



ENGINEERS 
AND SCIENTISTS 
The Navy's major research, development, test and evaluation 

activity, located in California's High Desert, is seeking mechan­

ical, electronic and aeronautical engineers, computer scientists, 

physicists and mathematicians to work in a small town atmo­

sphere on state-of-the-art technology. 

Have you considered these factors in determining where you will worl<? 

• Will your job offer challenge and responsibility? 

• Will your future employer encourage job mobility? 

• Will your future employer encourage, support and reward 
continued professional education? 

• How much choice will you have in selecting your work assignment? 

• What is the salary growth and promotion potential in the job? 

• Can you afford the cost-of-living in the area? 

At the Naval Weapons Center we have given these things a lot 

of consideration and believe we have the answers for you. There 

are challenging career opportunities for you with a progressive 
organization. 

Send your resume to: 

C. Karen Altieri 

Professional Recruitment Coordinator 
(Code 092) 

NAVAL WEAPONS CENTER 
China lake, CA 93555 

Call Collect: (714) 939-3371 

AN EQUAL OPPORTUNITY EMPLOYER 

U.S. CITIZENSHIP REQUIRED 
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DIRECT¥ 
ENEitGIES TO RD 
. fl MEANINGFOL 
CAREER ... flT UNC 

.' We're UNC Naval Products, a division of United Nuclear Corporation, and one of only two suppliers of 
• -~ reactors and related products for the U.S. Navy's nuclear fleet. Diversification into the aerospace indus-

1- "' try has provided an additional array of opportunities. We're manufacturing oriented , and by working 
~~t with professionals in a variety of disciplines, you 'll have an opportunity to utilize your capabilities to ~ 
~ their fullest . . . from conceiving the idea, to working on it, to seeing it become reality. :i 

The projects are challenging , the assignments stimulating . And because we firmly believe in de-
veloping our own supervisors and managers, the opportunities are limitless. If your background 

is any of the following , we would like to talk with you : 

• ENGINEERING 
• COMPUTER SCIENCE / PROGRAMMING 
• INORGANIC CHEMISTRY 
• MATHEMATHICS / STATISTICS 
• ACCOUNTING /FINANCE 
• MANAGEMENT/ ADMINISTRATIVE 

These highly visible positions offer excellent starting salaries fully 
commensurate with your experience and expertise and superior com­
pany-paid benefits . In addition , you 'll be located in a lovely suburban ,,/Ai 

community in Southeastern Connecticut. Conveniently located be- 1:,0_;:,.,­
tween Boston and New York , and close to a variety of summer and 
winter resorts, the balance of cultural and recreational advantages .~ 

1 
is perfect. 

I Qualified and interested applicants are invited to 
send their confidential resumes to : 

Professional Employment 

.... -1:'. 

t;_J&.IC ....... ,lf!.~'~· * ·~·· ,,,, '-"'. .· --· : 
f. . ~ -:~{"" . ~:--~~ 
~ J;}.' ' ~,;, . ✓ ~--. -,· ~~..__;; 

.-,, ,,cw-r -unc .. "-'- -. 

U S. C1t1zensh1p Required ~ 

/ JP Equal Employment Opporturnty 
'4 ~ffe 1s Our Pledge and Practice 
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?hoto : Ph illip Hamilton/G .E . 

A.I. 
another kind of mind. 

By William Stockton 

A.I. stands for "artificial intelligence" - making computers think. 
It's perhaps the most exciting, challenging, and troubling area in 
computer science today. 

Although the computer in its short life span of three 
decades has made staggering advances, becoming 
capable of prodigious calculations that have led people 
to endow it with anthropomorphic characteristics, it is, 
in fact, a dumb machine. A computer does exactly 
what it is told - noth ing more, nothing less. 

A French philosopher began his proof of 
human existence with the premise "I think, 
therefore I am." What will happen to our 
definition of humanity if a machine can 
make the same statement? 

But what if computers were intelligent, like HAL, in 
the Stanley Kubrick film "2001: A Space Odyssey"? 
Imagine a machine that would compel us to use the 
pronoun "who" when talking about it , a machine who 
could think , reason, make logical deductions, 
remember past experiences, solve present problems by 
recognizing analogous situations. Would not such a 
computer hold the capability that has always distin­
guished " I am ," Rene Descartes , the 17th century 
French philosopher and mathematician, said? Now, 
some of the world 's philosophers, mathematicians, lin­
guists, psychologists, electrical engineers and compu­
ter scientists are working to create machines which will 
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be able to work the same claim : machines with artificial 
intelligence (A.I.) . These experts believe - though 
there are some dissenting voices among them - that 
they are beginning to succeed to an extent inconceiv­
able only 20 years ago. 

A.1.-THE ULTIMATE TOOL 
In the future, artificial intelligence could produce 

powerful assistants who manage information for us, 
reading books, newspapers, magazines, reports ; pre­
paring summaries, avoiding those things the computer 
knows won 't interest us, keeping abreast of everything 
that happens in the world , seeing that nothing we 
really should know about escapes us. These intelligent 
computers could analyze the decisions that face us, 
searching libraries of knowledge for facts that will help 
with a decision , and then presenting us with possible 
courses of action and their probable consequences . 
They could understand specialized knowledge and 
know how to put it to work in some of the highly skilled 
areas in which we humans function - law and medi­
cine, for example. A.I. programs could guide robots 
that do our dirty work : collecting garbage, mining coal, 
cleaning up the radiation of a damaged nuclear 
reactor. 

But the real promise of artificial intelligence is even 
greater - that it will become an incredible tool for 
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A.I . .. . another kind of mind. 
extending the human intellect further than was ever 
dreamed, for lift ing human creativity itself to new 
heights of achievment. In fact, there is now talk in the 
sc ientific community that the forging of a man­
machine symbiosis could represent the next great 

. development for man, equ ivalent in its portent, per­
haps, to walk ing erect or building the first tool. 

"The amount of intelligence we humans have is arbi­
trary. It's just the amount we have at this point in evolu­
t ion," says Marvin Minsky of the Massachusetts Insti­
tute of Technology. "There are people who think that 
evolution has stopped and that there can never be any­
thing smarter than us." Minsky, who is one of the 
founding fathers of the artificial-intel ligence research 
field , says that is like saying that a person can 't bu ild a 
house any higher than he can reach . 

t,\.;,. 
A.I. as threat: in 2001, two astronauts plan to disable HAL, an 
intelligent computer wh ich has become psychotic. In response, 
HAL (visible through porthole in center of p ic ture ) kills most of 
the crew in an attempt to take sole command of the space craft. 

THREATS INSIDE THE PROMISE 
There is a dark side of the forecast, however. If th is 

new technology could be subverted, enormous evil 
could result. Computers that understand speech could 
be programmed to listen in on virtually every human 
conversation , for example, and the computers them­
selves could be programmed to know whether what 
was said would be of interest or be alarming to the 
authorities - and , if so, to sound the alert. Then there 
is the ultimate fear that the computers will conspire to 
take over. 

This has been the stuff of science fiction for years. In 
the Stanley Kubrick movie "2001 ," the intell igent com­
puter, HAL, kills nearly the entire crew of a Jupiter­
bound space probe. It develops that HAL has gone 
insane: because of internal contradictions in its pro­
gramming, it is attempting to assume command , and is 
killing potential opposition. 

The 1968 film was entertaining but, of course, it was 
totally fictional. What artificial-intelligence scientists 
conceive of as being a far more realist ic threat is the 
possibility that the human race will become too 
dependent upon its machines; that we will lack the abil­
ity to understand why they reach the decisions they do 
and take the actions they do. Finally, there is the fear 
that machines could come to possess all the capabili­
ties that have set humans apart. By permitting the 
creation of intelligent machines, would we assure the 
immortality of machines and unwittingly sow the seeds 
of our own extinction? 
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In the minds of many of the experts , the question is 
no longer whether computers can ultimately be pro­
grammed to exhibit human attributes, but rather how 
to do the programming . 

THE DIFFICULT WE DO AT ONCE; 
THE SIMPLE IS MUCH HARDER 

One irony of the current research work is that the 
most diff icu lt problems arise in the attempt to create 
machines that mimic the simplest elements of human 
behavior, while the successes have been in modeling 
some of the highly specialized skills that people 

The real promise of A.I. is · that is will 
become the ultimate tool for extending 
the human intellect, lifting creativity itself 
to new heights of achievement. 

develop. Artificial-intelligence computer programs that 
simulate eye-to-hand coordination by hooking televi­
sion cameras to computers and mechanical arms do 
not perform as well as an infant in diapers playing with 
blocks on a living-room carpet. On the other hand , the 
computers can now perform extremely complex exer­
cises that humans become good at only after years of 
effort - playing chess well , for example, or diagnosing 
disease. 

Developing these types of expert systems is a major 
part of the artificial-intelligence research work at such 
places as S.R.I. International in Menlo Park, California. 
One of its creations is PROSPECTOR, an electronic 
assistant geologist. 

To bu ild PROSPECTOR, the S.R.I. International 
researchers have worked with experts in geology to 
cod ify the knowledge that a geolog ist uses in studying 
a part icu lar reg ion . So PROSPECTOR can be given a 
list of types of rocks and configurations clearly present 
in the ou tcropping of a region. that his boss has under 
study. PROSPECTOR then lists the types of ore depos­
its that might be present and asks the geologist to rule 
out those he feels don 't apply in this situation. The 
computer's questions become progressively more spe­
ci fic . Finally, PROSPECTOR reaches a conclusion : 
"There is a probability that a copper ore deposit exists 
in the region ." 

A program called INTERNIST has been developed at 
the University of Pittsburgh by Ors. Jack D. Myers and 
Harry E. Pople. They focused on internal medicine, 
studying how an expert medical diagnostician 
approaches a patient. INTERNIST asks the doctor who 
is using it for specific information about the patient: 
disease symptoms, items from the patient's medical 
history, laboratory and other test results and so on . 
Then INTERNIST, just like a real doctor, discards 
some diagnostic possibilities and explores others 
further. Ultimately, a diagnosis is suggested . The Pitts­
burgh scientists say they have already codified the 
majority of human illnesses, and have about 175 more 
such programs to write. "We hope to begin field trials 
for INTERNIST here at our own institution by next 
spring , and to send it out to other institutions within 
two years, " says Dr. Myers. 

ELECTRIC WARRIORS AND EDITORS 
Much of the funding for artificial-intelligence 

research projects has come from the military, which is 
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directly interested in its applications. S.R.I. Interna­
tional is now working on computer programs that 
might assist electronic-warfare officers. An aircraft 
equipped with a computer would have the capability to 
digest information given the "E.W. officer" during a 
preflight briefing , then help during the flight to make 
rapid decisions. "Ultimately, such a program could 
give the pilot advice about what to do next," says Nils 
Nilsson, head of S.R.I. lnternational's artificial­
intelligence program. 

Computer programs to process and understand 
information - the written and spoken word - are 

There is talk in the scientific community 
that A.I. could lead to a human/machine 
symbiosis as important to human evolu­
tion as walking erect or building the first 
tool. 

being created at Yale University's artificial-intelligence 
laboratory. Yale has focused on how to represent 
knowledge in a computer so that the link between 
words and ideas can be made and lead in turn , to logi­
cal conclusions. 

Its FRUMP program reads short news stories and 
writes perfectly grammatical , one-sentence summaries 
in English , Spanish and Chinese. Not that it doesn't 
make some mistakes. FRUMP was asked to summarize 
a wire-service story about the shooting of the San 
Francisco mayer in 1978. The story had reported that 
the "shooting shook San Francisco," and thus the 
computer concluded that there had been an earth­
quake in California. On another occasion , a Yale com­
puter mistakenly summarized a news story twice. The 
story was about Filipino terrorists kidnapping a mis­
sionary, and the computer, falsely perceiving a pattern 
because of its own error, concluded that "terrorists 
tend to kidnap missionaries. " 

But, although obviously not yet ready for night rew­
rite, FRUMP is normally right on the job. Presented 
with a 600-word story about the death of the anthro­
pologist Margaret Mead, who died in 1978, the compu­
ter writes the following summary: "Anthropologist 
Margaret Mead , 76, has died from cancer." Given a 
400-word story about a fire in a boardinghouse, 
FRUMP summarizes: "A fire in a boardinghome in 
Farmington has killed 25 people and injured 7 people 
and destroyed a building." 

To write this summary, the computer was 
prgrammed with a vocabulary that both defined words 
and represented their relationship to other words. The 
words were represented symbolically within the com­
puter so that the FRUMP program "knew" that fires can 
damage property and injure people. It had to know the 
difference between injury and death . The UPI story 
said that the fire had killed 25 people and "injured 7 
others." FRUMP had to understand the concept of the 
pronoun "others, " knowing that in this case it referred 
to residents of the home but that in a different situation 
"others" could mean something else. 

TERMINAL-SIDE MANNER 
A Soviet scientist, touring the United States, sat 

down in front of a Stanford University computer that 
had been programmed to simulate a psychoanalyst. 
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The Russian was instructed to read quest ions that 
were flashed before him by the computer program , 
named DOCTOR, and to type in his answers. 

"What brought you to see me today?" 
DOCTOR asked . 

" I'm feeling a bit tired ," replied the scientist. 
"Why do you think you are feeling a bit tired?" 
"Well , I've been traveling a lot. .. " 

The Russian was introduced to the computer by 
Pamela McCorduck, then an assistant at the Stanford 
computer center, who says he was, indeed, tired, that 
he had been traveling for weeks, struggling with a lan­
guage he didn't speak fluently, and that this probably 
contributed to what happened next. The scientist , 
though he was a computer expert himself and well 
aware that he was conversing with an inanimate 
machine, surprised those present by his reaction when 
DOCTOR said to him , "Tell me about your family ." The 
Russian began to provide intimate answers; he spoke 
of his worries about his wife and his children and his 
emotional distance from them. 
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In a checkers game, a computer evaluates three passible moves (the As) by calculating 
its oppanent's probable respanses to them (Bs) and the options that would follow (Cs). 

"There were four or five us in the room," Pamela 
McCorduck recalls . "Some of us turned away in painful 
embarrassment. I was mesmerized. I hung over his 
shoulder. I couldn 't tear myself away." In her book , 
Machines Who Think, she wrote: "Something about 
that impartial machine had evoked a response from the 
visitor that the norms of polite human conduct 
forbade." 

DOCTOR was developed in the 1960s, when Al was 
scarcely a decade old . Kenneth Colby, then a Stanford 
Medical Center psychiatrist , adapted it from another 
program called ELIZA, created by Joseph Weizenbaum 
of the Massachusetts Institute of Technology. But in 
the years that followed , Weizenbaum has become 
appalled at the number of people who have reacted to 
programs like DOCTOR and ELIZA just the way the 
Soviet scientist did , who have seemed almost eager to 
embrace the computer as a metaphor for themselves, 
or their fellow man . 

HOW MUCH CAN A MACHINE 
UNDERSTAND? 

"There are aspects to human life that a computer 
cannot understand - cannot, " Weizenbaum said in an 
interview three years ago. "Love and loneliness have to 
do with the deepest consequences of our biological 
constitution . That kind of understanding is in principle 
impossible for the computer." 

But is it? The questions Weizenbaum has raised go 
to the heart of artificial intelligence's future and its 
ramifications. It is now becoming apparent to more 
and more scientists in the field that computers can 
exhibit intelligent behavior. 

Continued on page 105 
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AN.ewKind 
Of Apprentice 

Back in the time when skilled craftsmen were the 
backbone of American industry, learning a trade was a 
long and humbling process. You didn't just start out 
tooling the leather or forging iron in those days. You 
needed a patient but firm instructor who would take 
you on as an apprentice to do the dirty work, the dull , 
menial tasks that prepared the work for the master 
craftsman's touch. 

Today, the apprentice has all but vanished from the 
scene of the Ameri_can workplace. Industry can no 
longer afford to relegate its vital labor base to the 
drudgery yesteryear's apprentices endured . Employees 
would quickly become discontented with their jobs and 
management would lose the skill potential most people 
possess. Product quality and volume would also suffer 
because human workers are prone to error and limited 
in their ability to constantly perform arduous tasks 
hour after hour. 

It was for these reasons that machines were invented 
- to lighten the load, to do what human workers could 
not. And just as the assembly line ameliorated the fac­
tory worker's task, computers can now eliminate 
menial mentation for the white collar worker. Because 
computers revel in the repetitive and behave predicta­
bly over long periods of time, humans are freed for 
more creative tasks and decision making . 

It was only logical that these two developments in 
industry - machinery and computers - would be 
combined into one entity, giving birth to a new kind of 
"apprentice" in the workplace. This apprentice takes 
orders and performs incessant rote functions as long 
as required . But unlike the craftsman-to-be of earlier 
times, it's content to stay rooted in one place, clicking 
out the job day after day, year after year. 

One modern-day craft that has had its share of 
drudgery is the production of hybrid microelectron ic 
circuits . Hybrid assemblers have had to manual ly bond 
each of several pairs of connections on a chip . When it 
is realized that a hybrid can consist of many ch ips, the 
task can be analogous in difficulty to inscrib ing biblica l 
text on the head of a pin . Even with a microscope help­
ing to single out these tiny connection points, the 
potential for error was as great as the prospect of high­
speed production was dim. 

A new apprentice in the form of a microcomputer­
controlled wire bonder built by Hughes Aircraft Com­
pany has now reported for duty, to change forever 
hybrid circuit production . 

The HMC-2460 features an all-star cast of compo­
nents from several technologies. The roster includes 
an ultrasonic generator; a microscope; a camera with 
closed-circuit television ; a rack-and-pinion drive 
bonder slide; a servo motor-controlled bonding table ; 
fiber-optic cabling ; and a pyrometer. Yet for all the 
brawn this synthesis provides, the 2460's real strength 
lies in its brains - a microcomputer that makes use of 
distributed processing techniques resident in large 
mainframe computers. 
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The 2460's computer, which comes equ ipped with a 
styl ized keyboard and floppy disk drive, literally takes 
the wire bonder out of the operator's hands. It controls 
all functions of the wire bonding process: positioning 
the bonder in three-dimensional space, determining 
the right amount of bonding force and power, looping 
the thread-thin gold wire from one connection point to 
the other. As a result, a wire-bonding process that for­
merly took 40 minutes to complete manually can now 
be done in less than three minutes. 

Gifted though it may be, the 2460 cannot just start 
bond ing wires by itself . Like any apprent ice, it needs to 
be taught. The operator who formerly did all the posi­
tion ing manually now sits at the machine and runs 
th rough the steps he would normally perform, showing 
the 2460 where on the hybrid to make bonds. This 
sequence of operations defines a program that the 
computer will use when it later does the bonding 
automatically. Provided with just two reference points 
that describe opposite corners of each of the circu its 
on the hybrid , the computer is' able to orient the parts 
and place bonds in the right places. 
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A New Kind Of Apprentice . .. 
A new development that contributes to the 2460's 

advanced capability is a technique called digitized 
video pattern recognition - a technology borrowed 
from Hughes TV-gu ided missiles. Just as the smart 
missile 's TV seeks a target that matches a previously 
stored image, the wire bonder's TV looks for a hybrid 
orientation that matches the one stored in memory dur­
ing the "teaching" phase. 

These two TV images illustrate the 2460's optical pattern 
recognition capability. The display (left) is normal video, 
received via the TV camera. Each video image that the 2460 
receives is digitized and compared with a target image stored 
in the computer's memory ( right) . When the two images cor­
respond, as they do here, the 2460 has recognized the proper 
chip orientation and is ready to begin bonding. 

The HMC-2460 automatic wire bonder does much of the dirty 
work associated with hybrid circuit production-the tedious, 
rote tasks previously performed by human operators. 

It does this by scanning across the entire field of 
view of the TV camera, digitizing the video signal for 
each search area and comparing the digitized data bits 
to those of the memorized reference pattern . It then 
" recognizes" the image that matches most closely . 
This entire process takes place in about fifteen hun­
dredths of a second and enables the 2460 to begin 
bonding the right connections. 

The immense hardware and software power of the 
Hughes automatic wire bonder has brought a new and 
permanent apprentice to the microelectronic craft. And 
along with it comes a greater degree of speed , effi­
ciency and accuracy in hybrid circuit production . But 
best of all , the human operator who was the apprentice 
now becomes the craftsman responsible for giving the 
orders and teaching the trade. 

A hybrid microelectronic circuit, the finished product of the 
2460's bonding operations. 

This article appears by permission of Vectors magaz i ne , 

a publication of Hughes Aircraft Co . 
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Thekeyto 
a successful • • eng1ne~r1ng 
career is to 

work where • • eng1neenng 
is the key. 
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At Electric Boat Division, the key to our 
success is the creativity, imagination and 
energy of our engineering team. Only by 
making the continuing personal growth 
of talented and creative engineers a 
priority objective have we been able to 
maintain our leadership position in 
marine technology. 

Designing and building nuclear 
submarines is one of the great techno­
logical challenges of our century, and 
Electric Boat maintains one of the most 
sophisticated, multi-disciplined engi­
neering teams in America. Whether your 
field is electronics, electrical engineering, 
fluid systems, mechanical engineering, 
acoustics and vibration, materials and 
components, nuclear, industrial, struc­
tural or civil engineering - you name it -
your talents can be stretched to the limit. 

That's why we can offer you an 
opportunity to really take command of 
your future, with a variety of career-path 
programs designed to take you to the top. 
There's no standing in line at Electric 
Boat. You'll move ahead just as fast as 
you can prove yourself - in your own 
special field, in engineering management, 
or in shipyard operations. All the way, 
we'll support you with company-paid 
education programs to help you get 
that advanced degree or simply broaden 
your horizons. 

We'll keep you moving ahead with an 
excellent compensation program, and a 
wide range of benefits, including an attrac­
tive stock savings and investment plan. 

All this, plus a uniquely attractive 
lifestyle on the New England seacoast 
midway between Boston and New York. 

To find out more, send your resume to 
Robert E. Kelly, General Dynamics, 

Electric Boat Division, 
Eastern Point Road, 

Groton, CT 06340. 

U.S. Citizenship required- an Equal Opportunity Employer M&F. HC 

GENERAL DYNAMICS 
Electric Boat Division 
The Best Shipbuilding Team in America 

Groton, CT 06340 
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The reason is simple. At the Electronic 
Systems Group ( ESG) , innovative minds find 
the resources and stimulation they need to 
pioneer many of the worlds major breakthroughs 
in electronics ... . 

Resources that include one of the most 
advanced Microelectronics Centers in the 
United States, the latest in computer equipment 
excellent libraries, strong technical support 
and well-developed educa1ional programs. 

Using these resources, our scientists and 
engineers advance the state-of-the-art on 
many fronts: satellite communications, advanced 
digital systems, signal processing, EW systems, 
ryiicrowave/ millimeter wave technologies, and 
high speed VLSI to name a few. They pursue 
these technologies in an environment that 
encourages and rewards technical expertise 
creatively applied to electronics. 

ESG - We' re the prime mover in 
electronics today. Move with us, and the best 
minds in the business could include your own. 

We have tixciting opportunities at all levels for 
degreed engineers in the following technologies: 

• Microwave Communication Hardware 
Design 

• RF/Microwave Test Engineering 

• Antenna Design 

• Mechanical/ Electronic Packaging 

• Millimeter Wave Engineering 

• Communication Systems Engineering 
and Analysis 

• High Speed Digital Design 

• A/ D Converter Design 

• Signal Processing 

• Frequency Synthesis 

• Digital Processing 

• Wafer Fabrication 

• Custom LSI/VLSI 

• CMOS/Bipolar Processing 

• LSI Test Engineering 

• CAD 

TRW offers excellent salaries and an outstanding 
benefits package that includes Flexitime, 

Christmas shutdown, and medical/ dental/ vision 
plans. 

For immediate consideration, send your resume 
in confidence to: 

TRW Electronic Systems Group 
Professional Staffing, WE-F82 
One Space Park Drive, Bldg. R6/Room 1033 
Redondo Beach, California 90278 
Equa l Opportunity Employer / U.S. Citizenship Required 

,,"l.WW 
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living In The Electronic Office 
By Joe Celko 

Technology can enslave as well as 
It can liberate. So will tomorrow's 
automated office be the unstruc­
tured, creative places some predict, 
or will they be electronic sweat­
shops? 

Stitch! Stitch! Stitch! 
In poverty, hunger and dirt; 
And still with a voice of dolorous pitch­
Would that its tone could reach the rich/­
She sang this "Song of the Shirt"! 

19th Century song 

There has been an assumption that the office of the 
future will be a wonderful place to work, with all the 
dull work done by robots, computers and word ­
processors. Just look at the ads in any of the trade 
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magazines: well dressed, happy people are playing 
with the latest whizbang from the advertiser, while the 
copy tells how much effort and time are being saved . 

Machinery can most certainly change working condi­
tions. That became clear at the start of the Industrial 
Revolution. However, I would like to question the pre­
mise that computers, or any machinery, have the 
power to improve working conditions in and of them­
selves. Americans, and most especially those of us in 
data processing , have been prone to believe this 
premise. 

There is a cherished myth about the way things were 
in the earlier days of the industrial revolution . Every 
high school textbook has pictures of child labor and 
sweatshop girls, accompanied by texts of horror sto­
ries about exploitation . The reality , however, was much 
more complex; for many, it was a positive picture. 

The bad old days? 
In the late 1700's in England , a child was paid one 

penny per day for a 12 hour workday. It sounds bad , 
doesn't it? But what the high school textbook does not 
tell you is that one penny could buy a week 's food and 
lodging at an inn ; you slept in the pub, and got supper. 
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Suddenly, the wage does not look so bad . And if you 
compare it to staying on the farms of England at that 
time, it looks great. The population of England tripled 
with the industrial revolution. This increase was not 
due to immigrants or greater family size. The records 
of birth and death kept by the local churches show that 
people started to live longer in tenement slums than 
they did on farms. The myth of the beautiful farm life 
contains a large component of the unavoidable agricul­
tural by-product, manure . 

Many of the New England mills began a tradition of 
education at a time when most people (-and certainly 
not females-) were not educated . In some factories, in 
places that were quiet enough, some workers would 
read to the rest of the staff; employers supported such 
efforts. By the 19th century in America, the women 
who worked in the factories of Lowell, Massachusetts, 
could get what would today be grade school thru two 
years of college. This is not a bad fringe benefit, even 
today. . 

Let us start off with an agreement on what things are 
like now and give two versions of where they could go 
in the near future. 

The Second Industrial Revolution, Cybernetic Revo­
lution , or Third Wave (as Alvin Toffler calls it) is rolling, 
driven by the computer and the use of information. 
Computer Science is already being taught in high 
schools. An inability to use computers will become an 
ever-greater handicap. This is not just because compu­
ters will be a dominant part of everyday life. Bank 
machines, automobiles, vending machines, game 
machines, watches and pocket calculators are all pres­
ent examples of computers in everyday life. Who 
knows how far things will be carried in the near future? 

Two scenarios 
The first scenario is that the office of the future will 

be no office at all. People will be connected through 
communications networks to employers and fellow 
workers. They will perform their work at home or in the 
field, pretty much whenever they feel like it. Even 
manufacturing will be done by remote because the fac­
tories are staffed with robots. 

The executive in this environment must be able to 
work with a computer directly, or he is going to have to 
hire a secretary to follow him around constantly . And I 
do mean constantly. The whole concept of regular bus­
iness hours and location is shot to hades by the com­
munications network. The executive must learn to type 
well enough to use a terminal, or else always have a 
voice input unit with him, simply to get a report or look 
at a bit of data. Even clerks or lower level workers 
could be floating in an electronic labor pool as inde­
pendent sub-contractors. 

Now, let us try scenario number two . 

Punch!Punch!Punch! 
In poverty, hungry so hard; 
And as she skipp 'd 
And as she dupe'd 
She sang this "Song of the Card"! 

Devil's DP Dictionary 

Imagine a room filled with small workstations each 
having video display units. The employees, almost all 
female , arrive and sit keying-in data. Unlike the original 
keypunch shops, the workflow is kept uniform, breaks 
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are controlled, and each employee is isolated from 
everyone else . 

Unlike the original keypunch room, there is no 
upward career path. In the early days of the computer 
age, skilled keypunchers could become machine oper­
ators, then programmers and perhaps eventually have 
a shot at management. 

A slaved river boss can be built into the computer 
system itself. The machine can display messages such 
as, "YOU TOOK 1.27 MINUTES TOO LONG ON COF­
FEE BREAK ONE. YOUR PAY WILL BE DOCKED FOR 
THIS TIME UNLESS IT IS MADE UP DURING COF­
FEE BREAK TWO." The Boss can claim not to be 
responsible for this policy by blaming the computer. In 
fact, the boss actually can be actively opposed to this 
system, and still have no chance to change it. 

The Atlanta Public Library installed a computer sys­
tem wh ich , among other things, would compute the 
fines on overdue books. Anyone with fines was 
stopped from using the library until they paid. This 
sounds fine and like something the branch head librar­
ian would enjoy. The problem with the system was that 

· many of the branch head librarians had been "harbor­
ing criminals ." Many of the poor children who were 
heavy readers would keep the books overdue, and the 
branch head librarians would simply not collect fines 
on them. Now they had no choice about it. The 
machines would either pull the kid's cards or the books 
would not balance. Many of the librarians paid the 
fines out of their own pockets, until the system was 
modified . 

Herein lies the great danger. In the sweatshop of the 
first Industrial Revolution, only the tools were locked 
into rigid mechanistic molds. The worker was left with 
some individual interaction with fellow humans, some 
decisions making power over the work environment. 

In the sweatshop of the second Industrial Revolu­
tion, not only the tools, but also the individual interac­
tion and the decision making power can be locked into 
the Skinner boxes. 

Which scenario is the true one? Both and neither. 
Right now, you can find examples that approximate 
both of these models. 

Toffler talks about the possible changes in the world 
as a result of scenario one. The whole outlook on how 
the work environment and social interaction is viewed 
will change. That is very scary, and people do not like 
to be scared at that level of their lives. 

The second scenario is an easier adjustment. It 
makes the office into a factory for data. We have social 
in,stitutions that deal with factories. White collar labor 
unions are one possible answer. Neo-Luddites-anti­
machine groups actively engaged in computer crime 
and sabotage-are another. Total automation, at a 
level not yet possible is one new-fashioned solution . 

I cannot suggest any great answers to the possible 
problems of the electronic sweatshop that have not 
already been applied to other situations that feature 
dull , repeated labor. Good management is good man­
agement - and bad management is bad management 
- without regard to the technology of the organiza­
tion . The machinery will not save you. Even in the elec­
tronic office, people will have to make their lives for 
themselves. D 

Joe Celko Is a software specialist presently Involved In advanced 
systems research projects at Georgia Tech. 
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We put it 
all together ... 
at FMC Ordnance 
in California! 
As the world leader in the design and manufacture of 
military tracked vehicles, FMC offers unlimited , fast­
track , career growth opportun ities . If you 're ready to 
meet the challenge of our state-of-the-art CAD/CAM 
environment, consider the following openings in our 
two divisions in San Jose, California . 

• MECHANICAL DESIGN ENGINEERS 
•RELIABILITY ENGINEERS 
• ELECTRICAL ENGINEERS 
FMC Corporation Ordnance Division, Engineering, 
1107 Coleman Avenue, Box 1201 , Dept. 7-6-81 , San 
Jose, CA 95108. 

•SENIOR PROGRAMMER ANALYSTS 
Applicants should have a minimum of 5 years ' COBOL 
programming experience, preferably in an IMS 
environment and knowledge of TSO, SPF, OS JCL 
and utilities. 

FMC Corporation Ordnance Division, Operations, 
1125 Coleman Avenue, Box 369, Dept. GD-F82, San 
Jose, CA 95103. 

Highly qualified, ambitious professionals can put 
together a great career at FMC. For immediate 
consideration , send your resume to the 
appropriate division. 

FMC Is an equal opportunity employer, m/f/h/v. 

-FMC 



FLORIDA 
POWER ••• 
THE LIVIN' IS EASY ... AND 
CAREER OPPORTUNITIES ABOUND! 

It's not easy making a living today ... especially if you're 
self-supporting. It's even harder to live well on what you 
make ... unless you're already living in Crystal River, Florida 
and working on building your career with Florida Power. 

Fact is, Florida is more than America's playground. It's 
now one of the fastest growing states in the U.S. And, since 
Florida Power's growth is directly related to the growth of the 
areas we serve, your opportunities also increase. At Florida 
Power you're given the chance to prove yourself and your 
abilities by putting your education and experience to work for 
an expanding public utility. And, our internal promotion 
policy rewards achievement with managerial responsibility. 

In addition to a rewarding career and opportunities for 
professional growth, living and working in Crystal River can 
provide you with a lifestyle you can't afford to turn down. To 
begin with , Florida Power offers excellent salaries and 
benefits. Your money goes further because there's no state 
income tax, and the average property tax is only 15 mil/1000 
@ 100% {so it's easier to own your own home) . 

Our one nuclear unit and four coal fired units are 
located just 80 miles north of St. Petersburg, on the warm, 
sunny Gulf of Mexico. Here you can enjoy a casual, easy­
going life in a clean, healthy environment where it's summer 
all year 'round. That means sailing, swimming, canoeing, 
diving, tennis, golf, hunting, fishing , etc. in natural 
surroundings, away from the hassles of big city life. 

Florida Power has a variety of projects for qualified 
engineers in various disciplines. We cover32 of67 counties in 
Florida, and service an area of over 20,600 square miles. Our 
17 fossil fuel power plant units, 35 combustion peaking units 
and 1 pressurized water reactor nuclear plant employ a large 
percentage of our 4,500 Florida Power employees .. . one of 
whom could be you! 

We need your engineering abilities, initiative, imagination 
and dedication to help us service over900,000 customers 
throughout northern and central Florida. Florida is more than 
fun and sun in Crystal River .. .. it's a career opportunity with 
Florida Power that includes positions in the following 
engineering discipl ines: 

• Nuclear Engineers 
• Mechanical Engineers 

{Fossil and Nuclear Power Plants) 
• Electrical Engineers 

{Fossil, Nuclear Power Plants and Transmission & 
Distribution) 

• Quality Engineers 
{Nuclear and Fossil Power Plants) 

• Computer and Instrumentation Engineers 
You are invited to send your resume along with salary 

history in confidence to: 
James F. Dalonzo, 
P.O. Drawer670-Dept. L, 
Crystal River, FL 32629 

'-.... t!. 

• Florida Power 
--:~ TURNING ON THE::;~;:;~~ 0Y~U 

Equal Opportunity Employer, Ml F 
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ENGINEERING GRADUATES 

Starting out is an exciting time _ 
••• and GPU gives you 5 places to begin 

General Public Utllltles Is one of the 
nation's largest electric power systems. 
We serve vast, populous areas of New 
Jersey and Pennsylvania through 3 
major operating companies and 2 full 
service support groups. 

In any of these units, you'll feel the 
excitement and satisfaction of making 
meaningful contributions to the well 
being, comfort and progress of people 
on a large scale, while contributing 
strongly to your own advancement. 

Within the GPU network are many 
opportunities for technical and business 
graduates who want to keep learning and 
growing In versatility. We also offer you 
the flexibility to change jobs and locations 
without changing corporate affiliation. 

No one need tell you about the signifi­
cance of electrical power to the human 
condition. It's basic. But If you want to 
know more about our part In It and about 

METROPOLITAN EDISON COMPANY 
Dept. WF82, P.O. Box 542, Reading, PA 19640 

A major utlllty supplying electrical energy to more than 365,000 customers 
located In 14 Eastern and South Central Pennsylvania Counties. 

JERSEY CENTRAL POWER & LIGHT COMPANY 
Dept. WF82, Madison Avenue at Punch Bowl Road, Morristown, NJ 07960 

Provides electrlclty to over 630,000 customers In one of the country's most 
dynamic and fastest growth regions. 

PENNSRVANIA ELECTRIC COMPANY 
Dept. WF82, P.O. Box 539, Johnstown, PA 15907 

A pioneer In the areas of mine mouth power station development and extra 
high voltage transmission of over 460 kv In Western Pennsylvania. 

GPU NUCLEAR 
Dept. WF82, 100 Interpace Parkway, Parsippany, NJ 07054 

Responsible for safe, efficient operation of all GPU nuclear stations 
Including design, engineering and technical support. Plant sites are located 
at Three Mlle Island, PA and Oyster Creek, NJ. 

GPU SERVICE CORPORATION 
Dept. WF82, 100 Interpace Parkway, Parsippany, NJ 07054 

Provides a wide range of cost effective technical, data processing, financial 
and administrative services. 

=--=---the [Ole you can play, talk to out: repr~:.,,....;.;....,.;..~1 .. -.-•1111"'•--A·ENERAI. UBL,l&:li----=---.,,..,....-.-._.,~_. 
;,,==~sentatlves when.they visit ou pus. [ ~ • l I J ~STEM ~··~--

See your lacement ff ce for. chedule.~ "' ~ UTILITIES ~ •, 
Or write directly to _Jhe Emplqyment __ _ _ An equ•1 oppo- rtu-n1ty- •mp- 1o-y•-, MIFIHN 

Department of the GPU Sys em company 
that Interests you. 



By Dina Ingber 

A "computer hacker" is someone who is so deeply involved in 
systems that his life revolves around computers. Is that too much of a 
good thing? ==============:::c::m::a:::::===-=======-
It is 3 a.m. Everything on the uni­

versity campus seems ghost-like in 
the quiet, misty darkness - every­
thing except the computer center. 
Here, 20 students, rumpled and 
bleary-eyed , sit transfixed at their 
consoles, tapping away on the termi­
nal keys. With eyes glued to the 
video screen , they tap on for hours. 
To the rest of the world , it might be 
the middle of the night, but here 
time does not exist. As in the gam­
bling casinos of Las Vegas, there are 
no windows or clocks. This is a world 
unto itself. Like gamblers, these 
young computer " hackers" are pur­
suing a kind of compulsion , a drive 
so consuming it overshadows nearly 
every other part of their lives and 
forms the focal point of their exist­
ence. They are compulsive computer 
programmers . Some of these stu­
dents have been at the console for 
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30 hours or more without a break for 
meals or sleep. Some have fallen 
asleep on sofas and lounge chairs in 
the computer center, trying to catch 
a few winks but loath to get too far 
away from their beloved machines. 

Most of these students don't have 
to be at the computer center in the 
middle of the night. They aren 't work­
ing on assignments. They are there 
because they want to be - they are 
irresistibly drawn there. 

HACKER MADNESS 
And they are not alone. There are 

hackers at computer centers all 
across the country. In their extreme 
form , they focus on nothing else. 
They flunk out of school and lose 
contact with friends; they might have 
difficulty finding jobs, choosing 
instead to wander from one compu­
ter center to another, latching on to 

other hacker groups. They may even 
forgo personal hygiene. 

" I remember one hacker. We liter­
ally had to carry him off his chair to 
feed him and put him to sleep. We 
really feared for his health ," says a 
computer-science professor at MIT. 

Of course, such extreme cases are 
very rare . But modified versions are 
common. There are thousands of 
them - at un iversities , high schools, 
even on the elementary school level 
- wherever young people have 
access to computers. One computer­
science teacher spoke of his three­
year-old daughter who already likes 
to play endlessly with his home 
computer. 

What do they do at the computer 
at all hours day or night? They design 
and play complex games; they delve 
into the computer's memory bank for 
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COMPUTER ADDICTS . .. 
obscure tidbits of information; like 
ham radio operators, they communi­
cate with hackers in other areas who 
are plugged into the same system . 
They even do their everyday chores 
by computer, typing term papers and 
getting neat printouts . One hacker 
takes his terminal home with him 
every school vacation so he can keep 
in touch with other hackers. And at 
Stanford University, even the candy 
machine is hooked up to a compu­
ter, programmed by the students to 
dispense candy on credit to those 
who know the password . 

At the high-school level, students 
have been known to break into the 
computer room after school and 
spend hours decoding other sys­
tems. By breaking the code, they can 
cut into other programs, discovering 
the computerized grading system of 
their school or making mischievous 
(and often costly) changes to other 
people's programs. 

Computer-science teachers 
are now more aware of the 
implications of this hacker 
phenomenon and are on the 
lookout for potential hackers 
and cases of computer addic­
tion that are already severe. 
They know that the case of 
the hackers is not just the 
story of one person's relation­
ship with a machine . It is the 
story of society's relationship to the 
so-called thinking machines, which 
are becoming almost ubiquitous. 

Many feel we are now on the verge 
of a computer revolution that will 
change our lives as drastically as the 
invention of the printing press and 
the Industrial Revolution changed 
society in the past. By the most con­
servative estimates, one out of three 
American homes will have compu­
ters or terminals within the next 5 to 
10 years. Electronic toys and games, 
which came on the market in 1976, 
already comprise a more than half­
billion-dollar business. And though 
300,000 American's now work full 
time programming computers, at 
least another 1.2 million ~ill be 
needed by 1990. Many of them are 
likely to come from today's young 
hackers. 

The computer hackers who hang 
out at university and high-school 
computer centers are, for the most 
part, very bright students. They are 
good at problem solving and usually 
good in mathematics and technical 
subjects. And they are almost always 
male. 

There is a strong camaraderie and 
sense of belonging among hackers. 

They have their own subculture, with 
the usual in jokes and even a whole 
vocabulary based on computer ter­
minology (there is even a hacker's 
dictionary). But to outsiders, they are 
a strange breed. In high schools, the 
hackers are called nerds or the brain 
trust. They spend most of their free 
time in the computer room and don 't 
socialize much. And many have 
trouble with interpersonal 
relationships. 

Two hackers sitting next to 
each other communicate by 
means of their computer con­
soles, rather than speaking 
directly. 

Bob Shaw, a 15-year-old high­
school student, is a case in point. 
Bob was temporarily pulled off the 
computers at school when he began 
failing his other courses . But instead 
of hitting the books, he continues to 
sulk outside the computer center, 
peering longingly through the glass 
door at the consoles within . 

Pale and drawn, his brown hair 
unkempt, Bob speaks only in mono­
syllables, avoiding eye contact. In 
answer to questions about friends , 
hobbies , school , he merely shrugs or 
mumbles a few words aimed at his 
sneakered feet. But when the con­
versation turns to the subject of 
computers, he brightens - and 
blurts out a few full sentences about 
the computer he's building and the 
projects he plans. 

"Apparently there is a class of 
people who would rather use the 
computer than watch TV , go bowling , 
or even go out on a date, " says Ralph 
Gorin , Director of Computer Facilities 
at Stanford University. "They find 
that the computer has a large 
number of desirable properties. It's 
not terribly demanding , and it does 
what it's told , which is much nicer 
than human beings. I mean, when 
was the last time someone did what 
you told him to do?" 

" People are afraid inside," explains 
Lizzy, a 16-year-old high-school 
computer-science student. "Some­
times it's easier to be a friend to a 
computer that won 't make fun of 
you . It's easier than the pressures of 
a peer group." 

"The computer will never insult 
you ," says another youngster. 

" Everyone has problems socially to 
some degree , and the computer can 
act as just another escape mecha­
nism, " Gorin explains. "The youngs­
ter feels like 'I just can 't stand it 
anymore,' so he runs down to the 
computer room . The computer 
doesn 't care what time it is or what 
you look like or what yclu may have 
been doing lately. The computer 
doesn 't scold you or talk back." 

SOCIAL MISFITS 
Are the hackers just a group of 

social outcasts who hook up with 
machines because they can 't make it 
with people? That would probably be 
a gross exaggeration - and yet , 
" Most hackers do have problems 
adjusting socially ," admits J.Q. John­
son , a graduate student at Stanford. 
" Perhaps because they don 't have 
much social life, they spend more 
time at the computer center." 

Joel Bion , a sophomore at Stan­
ford, explains how he got hooked: 
"I've been working with computers 
since I was eight. I grew up in Min­
nesota and I didn 't have many 
friends. I wasn't into sports and 
couldn 't participate in gym class 
because I had asthma. Then I found 
a computer terminal at school. I 
bought some books and taught 
myself . Pretty soon I was spending a 
few hours on it every day. Then I was 
there during vacations. Sure , I lost 
some friends , but when I first 
started I was so fascinated . Here was 
a field I could really feel superior in . I 
had a giant program, and I kept 
adding and adding to it. And I could 
use the computer to talk to people all 
over the state. I thought that was 
great social interaction. But, of 
course, it wasn't , because I never 
came into face-to-face contact. " 

Joel managed to break his addic­
tion after a few years and is now a 
peer counselor at Stanford . But his 
lack of interpersonal relationships 
during the hacker period is common , 
and this problem has led Stanford 
psychologist Dr. Philip Zimbardo to 
take a closer look at the hacker 
phenomenon. 

Hackers at Stanford have what is 
known as an electronic bulletin 
board that allows them to send each 
other messages on the computer. 
What struck Zimbardo was that the 
programmers could be sitting right 
there next to each other at adjacent 
consoles, but rather than talking 
directly, they communicated via 
computer. 

Zi mbardo also noticed that the 
messages left on the bulletin board 
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COMPUTER ADDICTS. 
lacked emotion, and the thoughts 
were expressed in formulalike terms 
similar to programming language. "It 
could be ," says Zimbardo, "that peo­
ple who become hackers already 
have social deficiencies and becom­
ing a hacker is a way of copping out 
of having intimate relationships . 

" I've known some hackers whose 
addiction to playing with the compu­
ter and thinking exclusively in terms 
of information transmission makes it 
impossible for them to relate to 
anyone who's not a hacker," Zim­
bardo continues . "The danger is that 
they can come to think about people 
in much the same way that they 
think about computers. Computers 
are always consistent, so they begin 
to expect that consistency from peo­
ple, which by virtue of human nature 
is not possible or even desirable." 

Zimbardo describes the case of a 
computer student who was working 
with him on a special assignment. 
The student interacted with exces­
sive formality . He couldn 't deal with 
small talk, and all his conversations 
were task-oriented : "You will do this . 
This must be done. " He gave com­
mands rather than making requests 
or suggestions . And he couldn 't deal 
with the "fickleness" of human 
nature. All this, according to Zim­
bardo , was a reflection of the way the 
student interacted with the compu­
ter . Ultimately the student was dis­
missed because of his inability to get 
along with others. 

STRANGE INTERACTIONS 
" In some extreme cases, hackers 

exhibit elements of paranoia , 
because people can 't be trusted the 
way computers can ," says Zimbardo. 
"When people don 't do just what he 
orders them to do, the hacker begins 
to perceive hostile motives and per­
sonal antagonism ." 

It would be absurd to label all 
hackers paranoid or even deviant. 
But it would also be naive to shrug 
off the hacker phenomenon as 
meaningless. 

Perhaps this attachment to a 
machine could be viewed as just 
another side of man, the technologi­
cal animal , who has always been 
obsessed with tools , machines, 
gadgets and gimmicks. 

"There used to be a time when the 
term hacker referred to someone who 
was just enthusiastic about compu­
ters. It wasn't pejorative. Some peo­
ple feel that way about cars or music 
to some degree," says Ralph Gorin. 

Certainly the outstanding 
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members of any creative field -
Picassos and the Beethovens -
spent extraordinary amounts of time 
at their craft and were considered 
somewhat odd. And as Gorin points 
out, the computer, by its nature, has 
an even stronger pull. 

" Computers are attractive 
because , to a higher degree than any 
other object , they are interesting and 
malleable ." 

Interesting and malleable: two key 

"In some extreme cases, 
hackers exhibit elements 
of paranoia, because people 
can't be trusted the way 
computers can." 

words if you want to understand the 
hacker's addiction and the increas­
ing allure of the computer for all 
segments of our society. 

The computer can be almost as 
interesting as a human being . Like 
people, it is interactive. When you 
ask it a question , it gives you an 
answer. And because it stores great 
quantities of information , it can often 
answer more questions, more accu­
rately , than human friends . 

This interaction has led some to 
attribute human characteristics to 
the machine. Such anthropomor­
phizing of inanimate objects is not 
unusual. Ships, trains and planes, for 
example, are often given human 
names. 

But humanizing the computer 
seems much more natural because 
the machine does appear to " think" 
and "talk" like a person . As a result , 
some students form strong emo­
tional attachments to their compu­
ters . "Some kids probably think the 
computer 'likes' them," says George 
Truscott, a math and computer 
teacher in Palo Alto, California. 

Hackers are not the only ones inte­
racting with the computer on a per­
sonal level. The amazing powers of 
the machine have enticed even the 
most sophisticated scientists into 
wondering just how human it can 
become. The newly developing 
science of artifical intelligence aims 
at programming the computer to 
think , reason and react in much the 
same way that people do. Computers 
can diagnose a patient's ailments 
and recommend treatments. They 
can mimic the dialogue a psy-

chotherapist or the reasoning of a 
lawyer. 

If computers can replace our most 
admired humans, the professionals, 
then why shouldn 't the hackers feel 
close to them and invest emotional 
energy in them? After all , the compu­
ter seems to have unlimited poten­
tial. Already, with today's technology, 
tens of thousands of words can be 
stored on a tiny silicon chip measur­
ing less than a centimeter square 
and a millimeter thick . And any item 
of information on the chip can be 
called up and displayed on a TV 
screen in a fraction of a second . So 
the computer user has access to 
worlds of information within reach, 
literally, of his fingertips . And the 
computer can rearrange that infor­
mation and interrelate facts or draw 
conclusions at the programmer's 
command. It is, as Gorin points out, 
extremely malleable. 

By programming a computer, a 
youngster can create a world of his 
own . That is, he feeds a set of rules 
in , and it acts according to those 
rules only. It is bent to the will of the 
programmer. 

A favorite hacker pastime is play­
ing computer games;. these are not 
the games you see in pinball parlors 
but much more complex versions 
that hackers invent. 

At Stanford , for example, hackers 
stay up into the wee hours playing 
Adventure. The object is to find various 
pieces of treasure hidden in different 
parts of a cave. To do this, you must 
instruct the computer (that is, type 
instructions into the console) as to 
what direction to take (north, south, 
east , west, up, down, jump, run , 
etc .). After each command, the 
computer describes the area you 
have reached and what lies around 
you . You encounter obstacles along 
the way - snakes, dragons, dark-
ness, slimy pits - but you also 
encounter magical objects that can 
help you overcome the obstacles. 

"With a computer, the possibilities 
are limited only by your imagina­
tion, " Gorin explains. "You can be a 
spaceship pilot , a great explorer or a 
treasure hunter. It can lead you into 
the world of fantasy , all of your own 
making ." 

Joseph Weizenbaum , professor of 
computer science at MIT, thinks that 
this sense of power over the machine 
ultimately corrupts the hacker and 
makes him into a not-very-desirable 
sort of programmer. The hackers are 
so involved with designing their pro­
gram, making it more and more 

Continued on page 79 
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G U L F ENERGY CREATING•ENERGY ..,. __ ., 

much in demand these days. New energy. Specifically, new human energy. We're Gulf Oil Corporation.And we'll be · on campus to look for something very 

The fast-changing energy field will continue to be one of the most exciting and rewarding 
places to launch a career. And Gulf has exceptional opportunities for new people with 

new ideas about finding and developing America's fuel resources. 
If you're about to earn your degree in Petroleum Engineering, we'd like to meet you. We're 

also interested in Chemical and Mechanical Engineers. In Geology and Geophysics majors. In 
Computer Science, Accounting, and Business Administration majors. In students in Petroleum 
Land Management programs. And in people in technical disciplines with a flair for sales. 

Check the placement office to confirm a date for our Gulf Representative's visit. And sign up 
for an appointment. Ifwe miss you, send your resume to Coordinator, College Relations, P.O. Box 
1166, Pittsburgh, PA 15230. 

Gulf is a world leader in training young, motivated people to solve today's energy problems. 
When we find you, we'll be that much farther ahead. 
For a 153/4" x 201,'s" color i:ioster of this illustration, please send your request to: © Gulf Oil Corporation, 1982. 
Poster, College Relations, P.O. Box 1166, Pittsburgh, PA 15230. An Equal Opporturlity Employer 



E•Systems continues 
the tradition of 

the world's great problem solvers. 
Even given the benefit of 

historical perspective, it is diffi­
cult to fully comprehend the 
enormous contributions to man's 
knowledge made by Sir Isaac 
Newton. His Philosopiae Natu­
ra/is Principia Mathematica is 
termed by many authorities to be 
one of the most important single 
works in the history of modern 
science. His studies of light are 
the foundation of physical optics 
and his laws of motion provided 
a quantitative description of all 
principal phenomena in our solar 
system. 

Today, scientists and engi­
neers at E-Systems employ 
Newtonian principles to develop 
products and systems for satel­
lite communications, exploring 

space and the development of so­
lar energy, systems which are the 
first-of-a-kind . 

E-Systems engineers are 
recognized worldwide for their 
ability to solve problems in the 
areas of antennas, communica­
tions, data acquisition, processing, 
storage and retrieval systems and 
other systems applications for intel­
ligence and reconnaissance. 

For a reprint of the Newton 
illustration and information on ca­
reer opportunities with E-Systems 
in Texas, Florida, Indiana, Utah 

Sir Isaac Newton 
1642-1727 

and Virginia, write: Dr. Lloyd K. 
Lauderdale, Vice President 
Research and Engineering, 
E-Systems, Inc., Corporate 
Headquarters, P 0. Box 226030, 
Dallas, Texas 75266. 

.. E-SYSTEMS 

-- The problem solvers. 

An equal opportunity employer, M/ F, H, V 
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"Grace Hopper doesn't admit to being halfway 
through her computing career," said one writer. The 
comment sums up the vitality and dedication of an 
extraordinary woman , now 75, who is responsible for 
many of the early software innovations that shaped the 
development of the electronic computer. The first 
compiler and some of the first high-order computer 
languages are credited to her and the team she headed. 
She was at the first meeting of the committee which 
coordinated the development of COBOL, a language 
which used many of the elements of a programming 
language she devised. 

Her interest in things mechanical and mathematical 
dates from her early childhood : " I remember when I 
was about seven , we had seven bedrooms in our 
summer home ... Each room had an alarm clock , one of 
those round ones with two feet and a bell up on top 
that rings like crazy when the alarm goes off . When we 
were going on a trip , Mother would always go around 
at night and set all the alarm clocks. One night she 
went around to set them and they had all been taken 
apart. What happened was that I'd taken the first one 
apart and I couldn't get it together so I opened the next 
one. I ended up with all seven of them apart. After that 
I was restricted to one clock ." Her curiosity , and the 
indulgence of parents who allowed her that one clock, 
combined to make her a woman who has never been 
satisfied with the ordinary. 

As an undergraduate at Vassar she studied math and 
physics, " I was very fortunate in that my father 
believed that his daughters should be given the same 
opportunities as his son , so my sister and I both went 
to Vassar." Graduating in 1928, she went on to Yale, 
where she received a M.A. in 1930 and a Ph .D. in 1934. 
Her first position , in 1931 , was Assistant in Mathemat­
ics at Vassar, eventually rising to Associate Professor. 
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Grace Hopper, 
Computer 
Tamer 
By Laurel Sherman 

Without software, computers would be 
useless masses of circuits. And Grace 
Hopper's innovations-such as compilers 
and some of the first higher-level lan­
guages - helped shape modern softwat:e. 

World War II , and her subsequent association with 
the Navy were turning points in Hopper's life. She 
joined the U.S. Naval Reserve in December 1943, fol­
lowing a family tradition of which she is very proud . 
When she was commissioned Lieutenant (jg) , she was 
ordered to the Bureau of Ordnance Computation Pro­
ject at Harvard . It was there that she met Howard 
Aiken , the father of early computers, and became the 
third programmer to work on the new Mark I, an electro­
mechanical computer. " I walked into a room and Prof. 
Howard Aiken said , 'Lieutenant, that is a calculating 
machine!' " The calculator was 51 feet long. She con­
tinued at the Harvard Computation Lab , working on 
the Mark II and Mark Ill , until in 1949 she became 
Senior Mathematician with the Eckert-Mauchly Com­
puter Corporation, which was developing the UNIVAC. 
The company was eventually bought by Remington 
Rand , and then by Sperry; she remained in charge of 
what was then known as automatic programming 
through all these changes. 

The sense of comradery and fun that permeated 
these early endeavors shines through her descript ion 
of those days. "Those were precarious days . We used 
to say that if UNIVAC I didn't work , we were going to 
throw it out one side of the factory , which was a junk 
yard , and we were going to jump out the other side, 
which was a cemetery." 

To understand what was so unusual about her early 
work , one must know how those early computers 
operated . At first , those who wanted to use the compu­
ter had to address it in its own digital " language." They 
used an octal (base 8) code, writing all their instruc­
tions again and again in this machine language. 
(Those who wrote the instructions were called 
"coders " - the name "programmer" was a later import 
from Britain.) Every instruction had to include the 
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Grace Hopper, Computer Tamer. 

"i nformation address": where to hold an element of 
data, or where to find an element which was already in 
storage. There were many problems with this . People 
found themselves writing the same program, with only 
minor address and operation changes, again and again . 
They made mistakes often when copying earlier pro­
grams. If they had a library of programs to use, they 
would make mistakes in addressing the instructions. 
There was little communication between "coders, " so 
frequently they duplicated each other's work. Jean 
Sammet, an early programmer herself , and an author­
ity on the history of programming languages, said , 
" ... they wanted the ability to use other people's code, 
and this couldn't always be done, because of differen­
ces in notations and lack of an effective way to link the 
pieces together. One of the main motives for using 
other people's code was that certain programs were 
being written over and over again . .. square root and 
trig routines were being written by the dozens. There 
developed the need for a library facility that could be 
invoked by the programmer." 

such function, that I knew checked out and was cor­
rect, so that I could use them again in another pro­
gram . I kept them in a notebook. But to put them in a 
new program, I still had to copy them , and add all the 
addresses. Copying and adding the instructions to 
addresses was a very dull occupation , and I found I 
made mistakes. And there sat the big computer. It 
would do it. So I decided to make a library of all these 
pieces of code; I'd g ive them each a name, and then I'd 
tell the computer to put them together, copy them, and 
add them to the addresses. So I built the first com­
piler." This was the beginning of what came to be 
called "automatic programming," something which the 
latest generation of computer users takes for granted . 

The next step was to make it possible for anyone to 
address the computer in English-like statements. Her 
group's invention of the languages MATH-MA TIC and 
FLOW-MATIC were early steps in that direction. She 
has always had a firm commitment to making compu­
ters more accessible and this was a major step toward 
that goal. "Very few people are really symbol manipula-

In the beginning, there was the Automatic Sequence Controlled Calculator, better known to its friends as Mark 1. It was the first 
automatic, general-purpose, digital calculator; it is not considered a true computer because it contained mechanical as well as 
electrical components. Grace Hopper joined the Mark 1 team at Harvard in 1943; here she is shown inspecting paper tape, which was 
one of the main means of input, along with punch cards and physical switches. At this point, the job of programmer was so new that no 
one had invented the word "programmer" yet; Hopper and her co-workers were called "coders ". 

Grace Hopper was one of the first to address this 
need. She claims that one important influence on her 
work was the inability to balance her own checkbook . 
After hours of trying, she finally handed it over to her 
brother, who pointed out that from time to time she 
had lapsed into subtracting in octal. "That may have 
been one of the things that sent me to get rid of octal 
as far as possible." 

"When we started programming computers, we had 
to write all the programs in base 8, instead of base 10. 
When you start doing that, you can sure make mis­
takes. So what I had done over time was to collect pie­
ces of code, to compute a sine or a logarithm or some 

THE WOMEN ENGINEER - FALL 1982 

tors . If they are, they become professional mathemati­
cians, not data processors . It is much easier for most 
people to write an English statement than it is to use 
symbols. So I decided data processors ought to be 
able to wri te their programs in English , and the compu­
ters would translate them into machine code." Eventu­
ally , this led to the development of today's "high -level" 
languages. 

The initial reaction to the innovations of Hopper's 
team was disbelief and an unwillingness to use them. 
"Nobody believed it could be done. " she recalls . Pro­
grammers were accustomed to building up their own 
programs, using personal shortcuts, and each believed 
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Grace Hopper, Computer Tamer ... 

his way was best. They didn't want to give up the free­
dom they had to personalize each program , and to tai­
lor and streamline it to fit one specific computer . She 
remembers " .. . there were testimonial letters that were 
written saying, 'Yeah, we used the compiler and we 
find it useful, and it saved us some time.' They're 
almost naive to look at today, and yet they tell you a lit­
tle bit about the atmosphere, which was totally unwil­
ling , or seemingly so, to accept a new development." 
To those programmers, " it was obvious that you 
always wrote your best programs in octal. " 

The first meeting to discuss the creation of what 
became COBOL (Common Business Oriented Lan­
guage) was held in 1959; and Grace Hopper was one of 
six people present. The result was a much larger meet­
ing , attended by forty people at the Pentagon on May 
28-29, 1959. Grace became an advisor to the executive 
committee called CODASYL, "Committee on Data Sys­
tems Languages," a group which supervised and coor­
dinated the work of the smaller committees which 
actually devised COBOL. 

Her main contribution to the language, however, is 
the legacy of her initial work on FLOW-MATIC. FLOW­
MATIC used full data names instead of the symbolic 
names common to FORTRAN. It also used whole 
words for commands, such as ADD and COMPARE. 
And it took data descriptions and instructions separ­
ately, so addresses could be assigned by the compu­
ter, rather than linked to each instruction . These fea­
tures all became part of the new COBOL. 

Even in 1967 Hopper still had to argue for standardi­
zation . Many companies allowed their programmers to 
build up their own set of conventions for data names 
and operations routines. However, as she pointed out 
in the Annual Computer Supplement to the Financial 
Times of 1967, standardization offered a large range of 
benefits. It made it possible for compatable programs 
to be run on several computers, and programs could 
be converted for use on new systems. It saved machine 
time as well as programmer and clerical time. It 
allowed one system to be substituted for another, and 
it permitted the use of general-purpose compilers and 
powerful and elaborate operating systems and testing 
routines, designed and issued by computer 
manufacturers. 

We take this kind of standardization so much for 
granted now that we have difficulty imagining that the 
use of COBOL might have to be enforced . This is an 
ironic tribute to people like Grace Hopper, who worked 
to give computers their present high standards of effi­
ciency and accessibility. One authority wrote, " Com­
mercial computing languages in general, and COBOL 
in particular, owe their inception to a very few pioneers, 
of whom Dr. Hopper was the most articulate and 
determined ." 

Dr. Hopper retired from the Naval Reserve in 1966, 
but in 1967 was called back to duty one year later, 
when the Naval Data Automation Command in 
Washington needed assistance in validation programs. 
As COBOL compilers proliferated , each compiler had 
to be tested to show that it would give the same 
answers on different computers. Her group at the Navy 
has also been responsible fo r devising a translator 
program which can accept older versions of COBOL, 
converting them to standard COBOL. 

Grace Hopper made history in 1973, when a special 
act of Congress made her the first person in the Naval 
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Reserve ever to be promoted to the rank of Captain. 
Although she retired officially from Sperry Rand in 
1974, she continues her work for the Navy to this day. 
Since Admiral Rickover's retirement , she is the oldest 
person on active duty in the Navy. 

She believes that women have a special role to play 
in the computer industry. "During World War II, and 
right after the war, when the men came back, they 
were all busy going to college and getting their 
degrees. So women got in on the very beginning of the 
computer field , and they've stayed there, It's probably 
one of the best fields there is for women to move up in. 
Women turn out to be very good programmers for one 
very good reason: they tend to finish up things, and 
men very often don't finish . Afte·r men think they've 
solved a problem, they want to go off and get a new 
one, whereas a woman will always wrap it up in a neat 
package and document it. I think that's because you 
don 't half-cook a dinner, you finish it and put it on the 
table, .. . We're sort of used to finish ing things ." 

She doesn't hold back when asked about the 
women 's lib movement. "Tommyrot and nonsense. If 
you want to do something, you can do it. Being a 
woman won 't hold you back , if you have the desire, the 
courage, and the skills ," she says, reflecting the unique 
position of strength that women held early in the com­
puter era. 

Captain Hopper has a vision of the computer's role 
in the future: for example, she is convinced that it is 
not too soon to be looking for livable planets to house 
future generations. "The computer will be a great help 
in resettling people when this happens! " she states 
with confidence . She's more cautious about predicting 
the nature of tomorrow's computers. " It's the darndest 
thing with the computer industry: you never know what 
it's going to do next. In just 30 years , we've gone from 
a $3 million computer to a $360 computer with one 
thousand times as much capacity ." 

She has often that she would like to live until Janu­
ary 1, 2000. "I have two reasons. The first is that the 
party on December 31 , 1999, will be a New Year's Eve 
party to end all New Year's Eve parties. The second is 
that I want to point back to the early days of the com­
puter and say to all the doubters, 'See? We told you the 
computer could do all that! "' D 
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SOFTWARE ENGINEERS 

It's a given that you expect to be challenged 
by your job. That's why you chose to lend 
your expertise to Software Engineering. But 
you miss having four seasons to enjoy each 
year Or you have no access to woodlands. 
Or to ocean fishing. Or just to-wide open 
spaces. Conversely, maybe you've been mis· 
sing the night-life you can only find in a major 
city such as New York City or Philadelphia. 

Join us in Monmouth County ... and enjoy 
some real living. Software Engineers at EAi 
have all the excitement of working on the 
latest projects in process monitoring systems 
each day-on our time. On their time, they 
get to enjoy the miles of beaches, woodlands 
and parks, as well as the historic and natural 
sites and sights which abound in this area. 
They also get to enjoy as many cultural 
advantages as they choose to find, just 
minutes away at the Garden State Arts 
Center-or just an hour away in either New 
York City or Philadelphia. 

AREYOU 
INTERESTED 
INA 
LIFESTYLE 
THAT CAN'T BE 
SIMULATED? 

So, if you would like your lifestyle to match 
your work.style, and you have a Bachelor's 
Degree in an Engineering discipline and 
your expertise lies in: 

• SCIENTIAC PROGRAMMING 

• DATA ACQ{IJSmON 

• NUCLEAR APPLICATIONS 

• GRAPHIC DESIGN 

we'd like to hear from you! 

Compensation includes excellent salary 
commensurate with experience, compre· 
hensive benefits and paid relocation. For 
immediate consideration, qualified indi­
viduals should forward resume and salary 
history to Gayle-Gutheil-Shupe, Industrial 
Relations Representative 

LAl®Electronic Associates, Inc. 
~ Dept WE, West Long Branch. NJ. 07764 

An Equal Opportunity Employer M/F 
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The Office of Equal Opportunity Programs at NASA 

is developing a TALENT BANK to assist us in recruiting 
persons for-

Mid-level Managerial and 
Executive Level Positions 
Many of our jobs require demonstrated competence in managing complex engineer­
ing and scientific research and development projects and programs. As an engineer 
or scientist. you probably know all about NASA's achievements in space. However. 
you may not know that NASA has recycled knowledge. techniques and materials de­
veloped through exploration of space towards meeting needs and creating new in­
dustries for our planet earth . The job for NASA-and YOU-is not done yet! Space 
is truly the last frontier left to find the answers to problems created by dwindling re­
sources and overpopulation. Need an opportunity to stretch your talents? A chance to 
show what you can do? NASA has a universe to share with you! This is your oppor­
tunity to be considered for significant positions in a highly diversified and pro­
fessionally challenging environment in NASA. at a managerial level which will de­
mand the best you have to give. If you are interested. please send a copy of your 
Federal SF-171 or resume to : 

Dr. Harriett G. Jenkins, Director 
U/Equal Opportunity Programs 
NASA Headquarters 
Washington, DC 20546 

An Equal Opportunity Employer M / F 

-~·· ru/\5/\ 
National Aeronautics and 
Space Administration 



A Comparison • •• of 
Men and Women 

Underpraduate And 
Professional Engineers 

Between 1972 and 1980 there has 
been a tenfold increase in the num­
ber of undergraduate women enroll­
ed in engineering schools through­
out the country (see table 1) .' Al­
though this increase seems quite 
dramatic, women still represent a 
relatively small proportion of U.S. 
engineering students: in 1980, 14.5 
percent of the freshman engineering 
students in the nation were women . 
The large gain is partially a re­
sponse to the women 's movement. 

Table 1. National Trends in 
Engineering Enrollment. 

Full-Time Undergraduates 

Total Women 
Year No. No. % 

1972 194,727 4,487 2.3 
1973 186,705 6,064 3.2 
1974 201,099 9,828 4.9 
1975 231,379 15,852 6.8 
1976 257,835 21,936 8.5 
1977 289,248 28,773 9.9 
1978 311,237 34,518 11. 1 
1979 340,488 42,027 12.4 
1980 365,117 48,944 13.4 

Freshman Students 

Total Women 
Year No. No. % 

1972 52,100 1,542 2.9 
1973 51,925 2,417 4.6 
1974 63,444 4,266 6.7 
1975 75,343 6,730 8.9 
1976 82,250 8,545 10.4 
1977 88,780 9,921 11.2 
1978 95,805 11,789 12.3 
1979 103,724 14,031 13.5 
1980 110,149 16,004 14.5 

Carolyn M. Jagacinski and 
William K. LeBold 
Purdue University 

Affirmative action guidelines have 
contributed to engineering job op­
portunities for women during the 
past 10 years. Many universities 
have made substantial efforts to at­
tract talented women into engineer­
ing and to provide support services 
for them during their college years. 

In 1980, 22.8 percent of the fresh­
man engineers at Purdue were 
women ; this figure is substantially 
above the national percentage of 
freshman women engineers. We will 
compare the experiences of men 
and women in engineering , both 
academically and professionally , 
using data drawn primarily from 
statistical studies and surveys of 
Purdue engineering students and 
graduates. 

The Pre-College Years 

Academic Performance 

The SAT scores, high school rank 
and,high school grades of Purdue 
engineering freshmen, 1979-80 are 
shown in table 2. The figures re­
flect the gradual, nationwide decline 
in SAT scores across the years. 
This decline is more pronounced 
for SAT verbal scores than for math 
scores among the Purdue students. 
Women engineering students con­
sistently achieve higher mean verbal 
scores than the men, while their 
math scores are generally not signi­
ficantly different. The women 
students also have higher high 
school ranks and grades in English , 
math and science than the male fresh­
man engineers. Unlike the SAT 
scores, high school grades of enter­
ing freshmen have increased some­
what across the years. In general, 
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freshman women engineers are as 
academically competent as their 
male peers and may even be some0 

what better prepared for college, 
especially in their verbal abilities 
and high academic performance in 
high school. 

Aside from academic abilities, 
there has been some evidence at 
Purdue that women engineering 
students feel they are lacking in 
spatial and mechanical abilities.2 

In a recent survey of Purdue engi­
neering graduates, women graduates 
rated their own mechanical and 
visualization ability lower than did 
men graduates. 

Career Decision 

What factors influenced the engi­
neering student's decision to study 
engineering? During the summer 
of 1976 the Purdue entering fresh­
man engineering students were 
asked to rate how important a number 
of factors were in their decisions 
to pursue engineering study. Table 
3 contains some of the more im­
portant factors grouped into cate­
gories related to people, school , 
and work. Men and women students 
tended to agree on which factors 
were most influential. Work char­
acteristics and high school math 
and science courses tended to play 
a major part in their decision to 
study engineering . Men were more 
influenced by physics and mech­
anical drawing courses than were 
women, but women were more 
concerned with having a chal­
lenging career that allowed them 
to be of service to others. 
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Table 2. Purdue Engineering Freshman SAT Scores, High School Rank, and High School Grades. 

SAT-Verbal SAT-Math H.S. Rank English Math Science 
Yr. & No. of %Ge %LT" %GE %LT %GE %LT 
Grp. Cases X 600 400 X 

1970 
T (1,412) 519 17 7 626 
M (1,391) 518 17 7 626 
F (21) 563 34 0 643 
1975 
T (1,482) 494 13 13 606 
M (1,269) 489 12 14 606 
F (213) 520 21 9 607 
1980 
T (1,428) 485 10 15 599 
M ( 1, 108) 479 8 17 600 
F (320) 509 15 10 595 

* GE = greater or equal, LT= less than 
T= Total; M= Male; F=Female. 

700 500 X 90 

18 5 84 42 
18 5 84 42 
14 0 95 84 

16 8 83 42 
16 8 81 37 
15 9 91 72 

11 9 87 52 
11 9 85 46 
10 10 93 73 

t A=9, A-=8, 8+=7, 8=6, 8 -=5, C+=4, C=3, C-=2, D+=l, D & F=O. 

Table 3. Factors Influencing Male and Female Students to Study 
Engineering. 

70 

12 
12 
0 

16 
18 
2 

9 
11 
2 

Mean 
Grade t 

6.1 
6.1 
7.6 

6.7 
6.5 
7.8 

7.1 
6.8 
8.1 

Percentage of male and female engineering 
students who rated each of the following fac­
tors as somewhat or very important: 

People 
Father 
High school teacher 
Engineer-friend 
Engineer-famous 
Engineer-student 
Mother 
Engineer-relative 
High school counselors 

· School 
Math courses 
Problem solving 
Physics courses 
Interest and aptitude tests 
Chemistry courses 
Vocational education info. 
Mechanical drawing courses 
Biology courses 
Career education courses 

Work 
Type of work 
Challenge 
Technical work 
Salary 
Creativity 
Security 
Prestige 
Rapid advancement 
Leadership 
Service to others 
Independence 
Work experience 

(No. of cases) 

* = significant at < .05 

Male Female 
60% 58% 
40 47 
37 41 
31 42• 
31 41• 
30 34 
30 32 
27 28 

77 85 
73 78 
66 50• 
60 66 
56 59 
32 42 
28 19• 
21 32• 
20 25• 

87 90 
85 go• 
84 89 
84 81 
82 84 
79 81 
77 76 
76 71 
67 71 
65 74• 
59 52• 
47 39• 

(992) (164) 

Mean Mean 
%A Grade t %A Grade t %A 

19 6.9 42 6.6 36 
19 6.8 42 6.6 36 
59 7.9 75 7.6 59 

34 6.9 42 6.9 44 
28 6.7 38 6.7 40 
65 7.8 67 7.6 66 

45 7.4 52 7.4 55 
37 7.2 48 7.2 51 
72 7.9 66 7.9 70 

College Years 

Academic Performance 

Given the higher grades and high 
school rank of entering women 
engineers, how does their college 
performance compare with that 
of their male classmates? Semester 
grade point averages for men and 
women engineering students are 
presented in table 4. In addition 
to grade point averages, the percent­
age of distinguished students 
and students on academic probation 
are given. The women students 
tend to have slightly higher GPA's; 
in many cases these differences 
are statistically significant. An 
analysis of covariance, however, 
performed to adjust for the ini-
tial differences between the men and 
women students in terms of SAT 
scores and high school rank, show­
ed that in most cases the adjusted 
GPA's of men and women were 
not significantly different. The 
college performance differences 
between men and women engineers 
therefore can generally be explain­
ed in terms of initial differences 
in verbal ability and high school 
scholastic performance. 

University and engineering reten­
tion and graduation rates for stu­
dents entering engineering can 
be found in table 5. Although the 
graduation and retention rates for 
engineering are lower than those 
for the university (since university 
retention includes both engineering 
and transfer students) , in general 
the engineering retention and 
graduation rates have increased 
in recent years, while the university 
rates have remained fairly stable. 
The engineering retention and 
graduation rates for men and 
women appear to be comparable afte r 
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Table 4. Semester Grade Point Averages of Purdue Engineering Students. 

Semester 1 Semester 3 Semester 5 Semester 8 Year & 
Group No. Mean DST PRB Mean DST PRB Mean DST PRB Mean DST PRB 
1970 
Total 
Male 
Female 
1975 
Total 
Male 
Female 
1979 
Total 
Male 
Female 

1,413 
1,392 

21 

1,488 
1,274 

214 

1,618 
1,294 

324 

4.54 
4.54 
4.82 

4.89 
4.87 
5.00 

4.78 
4.76 
4.88 

12 
12 
19 

24 
24 
26 

20 
19 
25 

10 
10 
9 

5 
5 
2 

6 
7 
4 

4.54 
4.54 
4.77 

4.61 
4.56 
4.89 

17 
17 
26 

19 
17 
30 

15 
15 
13 

14 
15 
8 

4.76 
4.76 
4.97 

4.66 
4.63 
4.88 

21 
21 
23 

19 
18 
26 

9 
9 
7 

13 
13 
8 

5.00 
5.00 
5.06 

4.84 
4.81 
5.01 

29 
29 
18 

23 
21 
34 

4 
4 
0 

8 
9 
6 

DST = percentage of distinguished students (A- to A grades): PRB = percentage of students on academic probation (variable but 
less than a C average) 

Table 5. Trends in University and Engineering Retention and 
Graduation Rates. 

University Engineering 
Retention Grad. Retention Grad. 

1969, whereas in the mid and late 
1960s retention and graduation 
rates for women were about half 
of those for men . 

Year & 
Group 
1967 
Total 
Male 
Female 
1968 
Total 
Male 
Female 
1969 
Total 
Male 
Female 
1970 
Total 
Male 
Female 
1971 
Total 
Male 
Female 
1972 
Total 
Male 
Female 
1973 
Total 
Male 
Female 
1974 
Total 
Male 
Female 
1975 
Total 
Male 
Female 
1976 
Total 
Male 
Female 
1977 
Total 
Male 
Female 

No. of 
Cases 5 Sem. 11 Sem. 5 Sem. 11 Sem. 

Post-College Years 

Data concerning post-college 
performance will be derived pri­
marily from a recently conduct-
ed survey of Purdue engineering 
graduates who participated in 
cooperative (work-study) programs 
and those who did not .3 A quest ion­
naire similar to those used in 
other studies conducted at Purdue 4 ' 5 

was mailed to a sample of both 
groups who graduated between 
1958-197 4, matched by year of 
graduation, CPE engineering field 
and sex. Approximately 67 percent 
of the sample returned the question­
naires. A sub-sampling consist-
ing of all the women respondents 
(393) and a group of male respon­
dents (420) also matched by field 
and year of graduation , constitute the 
group that is d iscussed here. 
Most of the engineers in our sample 
were recent graduates: 59 per-
cent received their bachelor 's 
degree in 1975 or later, and 69 per­
cent have had only one employer. 
To compare male and female 
graduates, chi-square analyses 
of frequencies were used; only 
statistical signif icance levels of 
.05 or less are noted . 
Continued on page 43 
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(1,639) 
(1,625) 

(14) 

(1,479) 
(1 ,465) 

(14) 

(1,347) 
(1,319) 

(28) 

(1,412) 
(1,391) 

(21) 

(1,051) 
(1 ,026) 

(21) 

(918) 
(893) 

(25) 

(1,064) 
(1,002) 

(62) 

(1 ,1 94) 
(1,089) 

(105) 

(1,482) 
(1,269) 

(213) 

(1 ,659) 
(1 ,429) 

(224) 

(1 ,478) 
(1,217) 

(257) 

77% 67% 
77 67 
71 50 

72 67 
72 67 
64 57 

76 67 
76 67 
78 57 

75 64 
76 65 
66 47 

76 
76 
75 

80 
80 
75 

80 
80 
79 

80 
80 
81 

80 
79 
82 

81 
81 
83 

82 
82 
81 

68 
68 
59 

72 
73 
59 

70 
70 
79 

67 
67 
67 

47% 36% 
47 37 
28 21 

46 43 
46 43 
21 21 

57 48 
57 49 
60 42 

52 45 
52 45 
52 38 

58 
58 
47 

63 
63 
63 

64 
64 
61 

64 
64 
68 

66 
66 
64 

65 
67 
59 

64 
65 
62 

52 
52 
47 

57 
57 
47 

55 
55 
56 

53 
53 
56 
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BUILD A CAREER 
CAREER CHALLENGE AT INSCOM 
Meet the challenge at United States Army Intelligence and 
Security Command where intelligence information, both 
in concept and technology, is an advancing sophisticated 
discipline. lNSCOM satisfies one of the Army's fundamen­
tal requirements - the need for information about hostile 
enemy forces. The opportunities imposed by this growing 
complexity of intelligence information can only be met by 
highly trained, precisely skilled, and continually develop­
ing and dedicated men and women like you! The US Army 
Intelligence and Security Command has approximately 
1,700 US citizen civilians in its workforce. Over 700 of these 
are in highly technical, supervisory or managerial roles. 
USAINSCOM is dedicated to meeting the challenges con­
fronting intelligence. In our efforts to meet these, INSCOM 
is concerned about the development of the people assigned 
and providing them with the opportunities to achieve at the 
highest level of their abilities. Make the commitment to 
meet the challenge! 

POSITIONS AVAILABLE: 

ELECTRONIC TECHNICIAN 
Technical or craft experience in electronics 
or similar field . 

COMPUTER SPECIALIST 
Experience and/or education. 

No examination required , 
--..- but must be registered 

with the Office of Personnel 
Management. 

INTELLIGENCE OPERATIONS/RESEARCH SPECIALISTS 
Experience in research and analysis, educational 
background in social science or related fields. 

ELECTRONIC ENGINEER: 
Qualified engineer with degree. 

How to apply: 
Write or mail your government Standard Form 171 to: 

USAINSCOM 
A TIN: IAPER-SCPO 
4000 Arlington Blvd. 
Arlington, VA 22212 

Direct Hire, 
with no examination. 

BENEFITS: 
• Government supplemented health 

benefits. 
• Government supplemented life 

insurance. 
• Annual, sick, and military leave. 
• Nine paid holidays 
• Suggestion and awards program. 
• Retirement. 
• Government paid training. 



-R 
0 
0 

Number 
of 

Interviews 

M F 

INTERVIEWS, SITE VISITS, OFFERS 

Number 
of 

Site Visits 

46 51 

M F 

Number 
of 

Offers 

59 
61 

M 

3 

F 

Number 

5 or more 

1 to 4 

None 

Continued from page 41 

Job Search 

Figure 1 compares the number of 
site visits, job interviews and job 
offers received by this sample 
of recent graduates. There were 
no significant differences between 
men and women engineering grad­
uates in terms of interviews, site 
visits and job offers. Over a third 
of .the graduates received five 
or more job offers, while only a 
small percentage did not receive 
any offers. Most of those not re­
ceiving offers were planning to 
continue their studies in graduate 
school. 

Job Characteristics 

Various characteristics of the jobs 
of engineering graduates are pre­
sented in figures 2 through 6. 
There were no differences between 
the men and women in terms of 
the size of the organization, type 

Figure 1. Percentages of male and female engineering graduates receiving 
different numbers of job interviews, site visits, and job offers. 

of employer, or technical respon­
sibility. The majority of men and 
women engineers in the Purdue 
sample work for large. manu­
facturing firms in jobs which in­
volved a moderate level of technical 
responsibility. 

-R 0 
0 
0 

EMPLOYER SIZE IMPORTANT? 

1st Job 
After BS 

28 35 

M F 

Present 
Job (1980) 

32 38 

M F 

Employer 
Size 

> 10,000 

1,000 to . 
10,000 

1 to 1,000 

Figure 2. Percentages of male and female engineers working 
for organizations of different sizes on their first job after B.S. 
graduation and present job. 
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TYPE OF EMPLOYER MAKES DIFFERENCE? 

-R 
0 
0 

1st Job 
After BS 

33 
31 

M F 

Present 
Job (1980) 

37 35 

M F 

Type of 
Employer 

Manufacturing 

Other 
Private 
Industry 

Government 
& Education 

Figure 3. Percentages of male and female engineers working 
for different types of employers on their first job after B.S. 
graduation and present job. 
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A majority of men and women 
felt satisfied with their job (figure 
6) and considered their education 
relevant to their job (table 6). 

FUNCTION WITH EMPLOYER DIFFERENT? 

This finding is consistent with the 
results of a national survey which 
showed that women in engineering 
are less likely to feel under­
employed than women in other 
fields .6 

Figure 4 does indicate a signi­
ficant difference between men 
and women in terms of their princi­
pal function on their first job. 
Women in our sample were more 
likely to be involved in research, 
design and development, while 
men were more likely to be in­
volved in operations , produc-
tion and maintenance, testing 
and inspection , construction, or 
sales and services. This difference 
was only significant for the respon­
dents' first jobs after the B.S. degree 
and was not found for their present 
jobs. 

Table 7 offers information about 
the monthly salaries of men and 
women engineers grouped ac­
cording to year of graduation . 

-§?. 
0 
0 
0 

1st Job 
After BS 

M F 

Present 
Job (1980) 

M F 

Function 

Research & 
Development 

Design 

Production . 
Operations. 
Sales 

Management 

Pre-Professional 
& Other 

The median annual salaries for 
these groups are plotted in figure 
7, along with the national average. 
Continued on page 74 

Figure 4. Percentages of male and female engineers engaging in different 
principal functions during their first job after B.S. graduation and present job 
(p < 0.5 for first job). 

-§?. 

0 
0 

TECHNICAL RESPONSIBILITY 

1st Job 
After BS 

61 
66 

M F 

Present 
Job (1980) 

49 53 

M F 

Simple-Limited 

General­
Standard 

Complex­
Pioneering 

Figure 5. Percentages of male and female engineers rating 
their technical responsibility at different levels for their first 
job after B.S. graduation and present job. 
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-§?. 

0 
0 

1st Job 
After BS 

M F 

JOB SATISFACTION 

Present 
Job (1980) 

Job 
Satisfaction 

Satisfied 

Neutral 

Dissatisfied 

Figure 6. Percentages of male and female engineers 
rating their first job after B.S. graduation and present job 
at different levels of satisfaction. 
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Make )01.Ir career 
where )OU can 

history. 

Copyright© 1982 Texas Instruments Incorporated 

This could be you. Making history at 
Texas Instruments with such world­
changing ideas as the integrated circuit, 
microprocessor and microcomputer, or 
the handheld electronic calculator. 

To reach your ultimate goals, it is 
important to start with the right com­
pany in the right job that lets you get 
right where you want to go. 

At Texas Instruments, we let you 
reach your potential. We're a friendly 
company. Cooperative. Receptive to 
initiative and imagination. 
The right to advance your ideas. 

If you come up with a breakthrough 
concept, the money is there. Newcomers 
don't get buried at the bottom of a peck­
ing order. 

-=:= The right to grow. Fast! 
We give you the opportunity to 

move laterally from one specialty to 
another, as well as to move up. We even 
publish the TI Job Opportunity Bulletin 
listing openings so you get first crack 
at them. 
The right to choose a lifestyle . . . 
at home or abroad. 

TI has hometowns in 19 countries 
on six continents. And TI has home­
towns to match your lifestyle in 
America - from New England to Texas 
to California. 

There's not another company wh 
you can see as many technologies at 
work. Write for a list of our specialties 
today. 

Make your career where you can 
make history at Texas Instruments. 
Contact: George Berryman 
Texas Instruments, Corporate Staffing 
P.O. Box 225474 
M.S. 67, Dept. WE 
Dallas, Texas 75265 ~ 

TEXAS 
INSTRUMENTS 
An Equal Opportunity Employer WF 
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CORPORATE 
PROFILE 
DIRECTORY 

The purpose of Woman Engineer's Corporate Profile Directory is twofold: 
1. To offer graduating and professional women engineers and computer technologists specific career 

opportunities offered by firms advertising in this edition. 
2. To offer companies an opportunity to recruit both graduating and professional women engineers 

and computer technologists. 
The Corporate Profile Directory offers you an opportunity to find out specific details about those 
companies with which you are interested in pursuing a career. 
Check the Career Cross Index to quickly locate which companies offer you career opportunities within 
your technical field of interest. 
Each Corporate Profile is an advertisement for your talent and has been carefully prepared by 
companies who expect to hear from you. 

Contact them today. Your future depends on it . 

ABERDEEN PROVING GROUND 
an Equal Opportunity Employer 

Home Office: Civilian Personnel Office, Aberdeen Proving Ground , Attention STEAP-CP-R, Aberdeen , 
MD, 21005 

Number of Employees: 8,000 Date Company Established: 1917 

Corporate Description: Engaged in Research and Development of Military Materials as well as test, 
development and evaluation of Military ammunitions, weapons, tanks, 
trucks, electronic equipment and thousands of related items. 

Career Opportunities in 1982/83: Engineering field-aerospace , chemical , civil , electronic, en­
vironmental, mechanical , industrial , general : The sciences­
chem istry , physics , operations research analysis , 
mathematics, and computer science. 

Who to contact for Interview: Debra A. Jennings, College Recruitment Coordinator. 

Territories Open: Aberdeen , MD 

Summer Employment: Available for students and faculty in engineering, science and mathematics 
fields . Apply between 15 December and the middle of February. 

Procedure for Arranging Interview: Send resume to above address, attention D. Jennings, or call 
Civilian Personnel Office (301 -27.8-5240) . 

AMERICAN EDWARDS LABORATORIES 
an Equal Opportunity Employer 

Home Office: 17221 Red Hill Avenue, Irvine CA, USA 92714 

Number of Employees: 1600 Date Company Established: 1961 

Corporate Description: Engaged in design, development, manufacture and sales of sophisticated 
critical care medical devices, noninvasive electronic instrumentation, and 
full range of disposable therapeutic and diagnostic catheters. 

Career Opportunities in 1982/83: R&D electronic and mechanical engineers, product develop­
ment managers and manufacturing engineers at all levels. 
Prefer experience in the electronics and/or medical industry. 

Who to contact for Interview: A. Pratt, Professional Employment. 

Territories Open: Irvine CA, USA 

Procedure for Arranging Interview: Send resume to company. 
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AMERICAN McGAW 
an Equal Opportunity Employer 

Home Office: 2525 McGaw Ave., Irvine, Calif. 92714 

Number of Employees: 3200 Date Company Established: 1928 

Corporate Description: Develops and manufactures intravenous solutions; enteral and parenteral 
nutrition products, irrigating solutions and related administration sets. 

Career Opportunities in 1982/83: Research and development engineers, manufacturng and 
production engineers; various degrees all levels. 

Who to contact for Interview: S. Skara, Employment Office. 

Territories Open: Irvine, Calif. 

Summer Employment: Summer internships ava ilable. 

Procedure for Arranging Interview: Send resume to company. 

ANHEUSER-BUSCH 

an Equal Opportunity Employer 

Home Office: 721 Pestalozzi St. , St. Louis MO 63118 

Number of Employees: 16,000 Date Company Established: 1852 

Corporate Description: Manufacture of beer, baker's yeast, corn syrup, industrial and food starches, 
food additive chemicals. 

Career Opportunities in 1982/83: Seeks Engineers- Electrical , Industrial , Mechan ical ; Production 
Management Trainees. 

Who to contact for Interview: Charles Di Mercurio, Manager of Employment 

Procedure for Arranging Interview: Send resume to company or arrange through college placement 
director. 

BORG-WARNER CHEMICALS, INC. 
an Equal Opportunity Employer 

Home Office: International Center, Dept. C, Parkersburg, WV 26101 

Number of Employees: 2,500 in the USA Date Company Established: 1956 

Corporate Description: Manufacturer of a wide range of Engineering ABS Thermoplastics, specialty 
chemicals and modifiers, styrene monomer and other petro-chemicals. 
Marketed worldwide. 

Career Opportunities in 1982/83: BS Engineering: ChE, EE, ME, IE, MS Engineering: PhD, MS 
· Mechanical , Materials Engineering: BS Chemistry (Sales) : PhD 

Organic Chemistry and Polymer Sc ience: BS Business Ad­
ministration (Sales): MBA Accounting and Finance. 

Who to contact for Interview: Robert C. Murphy, Employment Manager 

Territories Open: Ottawa, Illinois, Morgantown and Parkersburg, West Virginia 

Procedure for Arranging Interview: Arrange through College Placement Office or send resume to 
Company. 



BURNS AND ROE, INC. 

an Equal Opportunity Employer 

Home Office: 800 Kinderkamack Road , Oradell, New Jersey 07649 

Number of Employees: 2,500 Date Company Established: 1932 

Corporate Description: An independent consulting engineering organization devoted to the practice 
of engineering, design, construction and related supporting services in the 
field of Power Generation. 

Career Opportunities in 1982/83: ENGINEERS: Our work requires Engineers with Bachelor's or 
advanced degrees in the mechanical, electrical, civil, nuclear 
and chemical discipl ines. 

Who to contact for Interview: Mr. Robert A. Borsdorf at above address. 

Procedure for Arranging Interview: Direct all inquires to: Mr. Robert A. Borsdorf. 

COMMUNICATIONS SATELLITE CORPORATION 
an Equal Opportunity Employer 

Home Office: 950 L'Enfant Plaza , S.W. , Wash ington, D.C. 20024 

Number of Employees: 11 ,350 Date Company Established: 1963 
Corporate Description: A private company, COMSAT by itself, or through its wholly owned 

subsidiary. COMSAT General Corporation, provides international, maritime 
and domestic communications satellite services and carries out such 
related activities as the provision of operational and technical services in the 
United States and other countries, and research and development to 
advance satellite communications technology. 

Career Opportunities in 1982/83: Electronic Engineers, Computer Programmers, Spacecraft 
Design, Signal Processing, Scientific Software, Power Systems 
and RF Systems. 

Who to contact for Interview: Manager, Professional Stffing, Dept. 81-6 RC. 

Territories Open: Headquarters in Washington, D.C., Research Laboratories in Clarksburg, Md. 

Procedure for Arranging Interview: 

E-Systems 
An Equal Opportunity 
Employer 
E- Systems . a Texas-based company Is a 
ma1or worldwide developer and producer of 
high technology. non-consumer e lectronic 
systems and products and provides 
various a1rcratt mod1f1cat1on overhau l. and 
maintenance services for government and 
commercial users 

Send your resume to one or more of the 
d 1v1s1ons you are interested 1n to Manager of 
Staif1ng at the d 1v1s1onaI add ress 1-: E-SYSTEMS 

The problem solvers. 

Send resume to address shown above. 

Garland Division 
• Large data management • D1g1taI secure voice 
communicat ions • Flight service automat ion 
• Electronic wartare • Industrial solar collection 

PO Box 226118. Dallas . Texas 75266 
/214 ) 272-0515 

Montek Division 
• Land- and ship-based nav,gatIon aids 
• Automatic fl ight controls 

2268 South 3270 West . Satr Lake C,ty 
Utah 84119 
/801 ) 9 73-4300 

Melpar Division 
• Airborn RPV s • Airborne and ground-based rad io 
collection systems • Electronic countermeasures 

7700 Arl1ngron Boulevard. Falls Church 
V,rg,n1a 22046 . /703) 560-5000 

Commercial Division 
• D1g1tal communicat ions command and control 
systems for pub 11c safety • High-speed automated 
document processing • Complete INTELSAT and 
DOMSAT antennas and earth stat ions • Secure 
communications systems 

PO Box 226031 Dallas Texas 75266 
/817 ) 461-351_1 

Greenville Division 
• Airborne intelligence. reconnaissance and 
surveillance• Special ground electronic 
detection systems 

PO Box 1056, Greenville , Texas 75401 
/21 4) 455-3450 

ECI Division 
• Mili tary communications. satellite , space and 
UHF• Electronic data-handl ing systems. 
telemetry. digital • Air traffic control radios. 

1501 72nd Street North . St Petersburg , 
Flonda 33733 ./813) 381-2000 

Memcor Division 
• Airborne. vehicular and personnel • Military 
radios• Electronic components 
Hunt,ngton , Indiana & Tampa , Flonda 
PO Box 23500 
Tampa, Flonda 33623 
(813) 885 -7000 
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E-SYSTEMS, INC., GREENVILLE DIVISION 
an Equal Opportunity Employer 

Home Office: P.O. box 1056, Greenville, Texas 75401 

.. E-SYSTEMS 

-- Greenville Division 

Number of Employees: 2,500 Date Company Established: 1946 

Division Description: Development and integration of highly sophisticated airborne command, 
control and communications systems and complex aircraft maintenance 
and modification . 

Career Opportunities in 1982/83: 

Territories Open: Greenville, Texas 

Procedure for Arranging lntervieY.: 

Electrical, mechanical , and aircraft structures engineers. 
Business applications and software development computer 
programmers. 

Send resume to G. Emmet Ford, Professional Placement. 

ELECTRONIC ASSOCIATES, INC. (EAi) 

an Equal Opportunity Employer 

Home Office: 185 Monmouth Parkway, West Long Branch, New Jersey 07764 

Number of Employees: 890 Date Company Established: 1945 

Corporate Description: EAi is a world leader in the design and manufacture of computation and 
simulation equipment. 

Career Opportunities in 1982/83: Engineering: Electrical ; Electronic; Nuclear; Industrial; Chemi­
cal; Manufacturing. Sciences: Computer, Physics, Mathemat­
ics, Chemistry. We prefer candidates with experience and 
advanced degrees, however, we welcome entry-level candi­
dates to participate in our on-the-job training. 

Territories Open: West Long Branch, N.J. and, occasionally, Customer sites. 
Who to contact for Interview: Gayle Gutheil -Shupe 

Procedure for Arr~nging Interview: Send resume to above address. 

FLORIDA POWER CORPORATION 
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an Equal Opportunity Employer 

Home Office: P.O. Drawer 670, Crystal River, Florida 32629 

Number of Employees: 5,000 Date Company Established: 1944 

Corporate Description: Investor owned electric utility. 

Career Opportunities in 1982/83: Nuclear Engineers, Mechanical Engineers (Fossil and Nuclear 
Power Plants), Electrical Engineers (Fossil, Nuclear and Trans­
mission & Distribution), Quality Engineers, Computer and 
Instrumentation Engineers. 

Who to contact for Interview: James F. Dalonzo, Professional Staffing Specialist. 

Territories Open: Northern and Central Florida, including west coast of Florida from St. Petersburg to 
Panama City. 

Summer Employment: Summer Engineering Intern 

Procedure for Arranging Interview: Send resume to company at above address. 



FMC CORPORATION ORDNANCE DIVISION, 
ENGINEERING & OPERATIONS 

an Equal Opportunity Employer 

Engineering Division 
1107 Coleman Avenue, Box 1201 
San Jose, California 95108 

Number of Employees: 5400 

Operations Division 
1125 Coleman Avenue, Box 367 
San Jose, California 95103 

Date Company Established: 1893 

Corporate Description: Research/ development & production of military tracked vehicles. 

Career Opportunities in 1982/83: 
at Engineering Division: 
Mechanical and Electrical Engineers 
MIS trainess (Bus iness Applications) 

Who to contact for Interview: 
Mary Ann Weingartner 

at Operations Division 
Engineering 
CAD/ CAM and MIS 

Who to contact for Interview: 
0 . Noble 

GAS RESEARCH INSTITUTE 

an Equal Opportunity Employer 

Home Office: 8600 West Bryn Mawr Avenue, Dept. WME-100, Chicago, Illinois 60631 

Corporate Description: GRI is a national energy organization that finances, plans and manages 
technological research and development programs in the Natural Gas 
industry. 

Career Opportunities in 1982/83: Technical research managers with B.S. in Engineering, or 
Scientific discipline and 2-5 years ' experience in natural gas 
technologies. 

Who to contact for Interview: 

Procedure for Arranging Interview: 

Office of Profess iona l Employment. 

Send resume to: Offi ce of Profess ional Employment c/ o above 
address. 

GENERAL ELECTRIC COMPANY 
an Equal Opportun ity Employer 

Home Office: Fai rfield , Connec~;cut 06431 

Number of Employees: 405,000 Date Company Established: 1878 

Corporate Description: Core bus inesses include the research , design , development and manufac­
ture of equipment that generates and distributes electricity , energy 
technologies , and natural -resource development. Wide product scope 
includes motors, turbine-generators, transformers , medical equipment, jet 
engines, appliances, plast ics, transit systems 

Career Opportunities in 1982/83: Engineering (all discipl ines) , Computer Applications, R&D 

Territories Open: Nationwide 

Procedure for Arranging Interview: Send resume or write for careers brochure from: Manager, 
Appl icant Referral Center, General Electric Company , 
Building 36 , Schenectady, New York 12345. Arrange 
through college placement director. 

51 



GENERAL DYNAMICS 
Electric Boat Division 

an Equal Opportunity Employer 

Home Office: Eastern Point Road, Groton, CT 06340 

Number of Employees: 20,000 Date Company Established: Electric Boat Co. 
est. 1899 

Corporate Description: Designer and builder of nuclear submarines. 

Career Opportunities in 1982/83: Engineers, all disciplines (electrical, civil, mechanical, nuclear, 
radiological control) . Training programs include Rotation 
(design) and Career Development (shipyard management) . 

Who to contact for Interview: Robert E. Kelly 

Territories Open: All positions located in Groton, CT. 

Procedure for Arranging Interview: Send resume to Mr. Robert E. Kelly 

GENERAL PUBLIC UTILITIES SYSTEM 
an Equal Opportunity Employer M/ F/ H 

Corporate Description: One of the nation's largest electric power utility systems, serving expansive, 
populous areas of New Jersey and Pennsylvania. 

Total Number of Employees: 12,000 Date Established: 1946 

GPU Member Companies:• METROPOLITAN EDISON COMPANY 
P.O. Box 542, Reading, PA 19640 
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• JERSEY CENTRAL POWER & LIGHT COMPANY 
Madison Avenue at Punch Bowl Road 
Morristown, NJ 07960 

• PENNSYLVANIA ELECTRIC COMPANY 
P.O. Box 539, Johnstown, PA 15907 

• GPU NUCLEAR 
P.O. Box 480, Middletown, PA 17059 

• GPU SERVICE CORPORATION 
100 Interpace Parkway 
Parsippany, NJ 07054 

Career Opportunities: Positions are available for those with interests or training in 
Engineering, Finance, Accounting or Data Processing. 

Procedure for Arranging Interview: Contact your Placement Office or send resume to the 
Employment Department of the GPU Company of your choice . 

GRUMMAN AEROSPACE CORPORATION 
an Equal Opportunity Employer 

Home Office: Bethpage, New York 11714 

Number of Employees: 22 ,000 Date Company Established: 1930 

Corporate Description: Research, development, design , and manufacture of aircraft, missiles, 
space vehicles , deep submersibles, hydrofoil craft. 

Career Opportunities in 1982/83: Seeks chemists , engineers, programmers, welding engineers. 

Who to contact for Interview: Kay Perry , Director, Employment Development, Dept. 311 

Procedure for Arranging Interview: Send resume to company c/o Kay Perry, Director of Employ­
ment Development. Dept. 311 . 



GTE AUTOMATIC ELECTRIC RESEARCH AND DEVELOPMENT 
an Equal Opportunity Employer M/ F/ H 

Home Office: Phoenix-2500 W. Utopia Rd ., Phoenix, AZ 85027 - Northlake-400 N. Wolf Rd ., North­
lake, IL 60164 

Number of Employees: 10,000 Date Company Established: 1888 

Corporate Description: Design & Development of Digital Switching Systems. 

Career Opportunities in 1982/83: Bachelors or Masters in EE, Computer Engineering or Computer 
Science. 

Who to contact for Interview: Phx - Mgr Manpower, Northlake-Mgr Human Resources 

Territories Open: Northlake, IL and Phoenix, AZ. 

Procedure for Arranging Interview: Send Resume. 

GULF OIL CORPORATION 
an Equa l '.)pportunity Employer 

Home Office: PO Box 1166. Pittsburgh. Pa . 15230 

Number of Employees: 60.000 Date Company Established: 1901 

Corporate Description: Fully integrated. world wide. tota l energy company engaged in produrt1on and 
distribution of petroleum. coal . atomi c energy, petrochemicals. and plastics 
products 

Career Opportunities in 1982/83: Seeks accountants. business administrators . computer science 
personnel. engineers. geologists . geophysicists . and sales per ­
sonnel 

Who to contact for Interview: 

Territories Open: Nationwide 

Procedure for Arranging Interview: 

William E Johnston . Jr .. Human Resources Department 

For 1nformat1on concerning employment. send letter of interest 
and resume to William E Johnston. Jr . Human Resource 
Department. Gulf 011 Corporation. PO Box 1166 Pittsburgh. Pa 
15230 

HARRIS CORPORATION-PRO ELECTRONICS DIVISION 
an Equal Opportunity Employer 

Home Office: 6801 Jericho Turnpike, Syosset, L.I ., New York 11791 
Number of Employees: 1800 Date Company Established: 1944 

Corporate Description: Design development of electronic systems, including automatic test equip­
ment for complex Avionic weapons systems; Development of Data Acquisi­
tion Systems. 

Career Opportunities in 1982/83: Technical and Administrative career possibilities including; 
systems design, computer programming and administrative 
positions in accounting and finance. Manufacturing. 

Who to contact for Interview: Mr. C. G. Gemuendt, Manager, Employment 

Procedure for Arranging Interview: Send resume to Mr. C. G. Gemuendt, Manager, Employment, 
Harris Corp ., PRD Electronics Division, 6801 Jericho Typke., 
Syosset, N.Y. 11791. 
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HONEYWELL INC. 

an Equal Opportunity Employer 

Home Office: Honeywell Plaza, Minneapolis, MN 55408 

Number of Employees: 90,000 Date Company Established: 1885 

Corporate Description: Research, Development, Manufacture, and sale of electronic components 
and control systems and computer hardware and systems. 

Career Opportunities in 1982/83: Computer Science, Programming, Systems; Engineers- electrical , 
electronic, industrial, manufacturing, Mechanical, Physicists 
-Optics, solid state; Sales personnel - technical. 

Who to contact for Interview: 

Territories Open: Nationwide 

Procedure for Arranging Interview: 

INTEL CORPORATION 
an Equal Opportunity Employer 

Ernie von Heimburg 

Send resume to Ernie von Heimburg, c/ o above address. 

Home Office: 3065 Bowers Avenue, MS 5-2111 , Santa Clara , CA 95051 

Number of Employees: 16,000 Date Company Established: July, 1968 

Corporate Description: Intel is an electronics company engaged principally in the design , 
development, manufacture and sales of VLSI semiconductor components 
and systems incorporating these components . 

Career Opportunities in 1982/83: Packaging, Design Fac ilities, Industrial , Manufacturing, 
Process, Product, Hardware, Software, Engrs ., Technical Mktg., 
Tech Writers, MBAs, Financial Analysts , Planners. 

Who to contact for Interview: Colleg_e Relations Dept. 

Territories Open: Phoenix, AZ, Santa Clara , CA Albuquerque, NM , Portland , OR, Austin , Texas. 

Procedure for Arranging Interview: Send resume to company or arrange through college place­
ment director. 
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INTERNATIONAL TRADE ADMINISTRATION 

an Equal Opportunity Employer 

Home Office: 14th & Constitution Ave ., N.W. Wash ington , D.C . 20230 

Number of Employees: 2100 Date Company Established: January 2, 1980 

Corporate Description: An agency of the Department of Commerce responsible for the promotion 
and control of world exports of goods and services for the United States. 

Career Opportunities in 1982/83: Electronic Engineers with specialization in computer system 
technology, or electron ic equipment and component 
technologies including sol id state devices. 

Who to contact for Interview: Leonard Carter 

Territories Open: Washington , D.C. 

Summer Employment: Summer intern positions available. 

Procedure for Arranging Interview: Send resume or Standard Form 171 to the Office of Personnel , 
Room 4800 at the above address, ATTN: Leonard Carter. 



ITT FELEC SERVICES, INC. 
ITT Federal Electric Corporation 

an Equal Opportunity Employer 

Home Office: 5010 Edison Avenue, P.O . Box 15012, Colorado Springs, CO 80935 

Number of Employees: 1,700 approx. Date Company Established: 1975 

Corporate Description: Operat ions & Maintenance contractor for U.S. Air Force on Ballistic Missile 
Early Warning System (BMEWS) and Distant Early Warning (DEW Line) . 

Career Opportunities in 1982/83: ME, EE, CE, Computer Science. 

Who to contact for Interview: Genevieve Rice , Supervisor of Employment. 

Territories Open: Colorado Springs, CO; Greenland 

Summer Employment: None 

Procedure for Arranging Interview: Send resume to Genevieve Rice. 

KERR-McGEE CORPORATION 

an Equal Opportunity Employer 

Home Office: Kerr-McGee Center , Box 25861, Oklahoma City , OK 73125 

Number of Employees: 11,000 plus Date-Company Established: 1929 

Corporate Description: Discovery, production and market ing of oil , natural gas, uranium and coal . 
Industrial and agricultural chemicals , forest products and contract drilling 
offshore. 

Career Opportunities in 1982/83: 

Who to contact for Interview: 

Procedure for Arranging Interview: 

Chemical . elect ri cal. mechan ical, metallur.gical , mining and 
petroleum engineers. 

ED. Marvin Jr . Manager. profess iona l & techn ical recruiting. 

Send resume to E.D. Marvin Jr at above address . 

LOCKHEED-GEORGIA COMPANY 
an Equal Opportunity Employer 

Home Office: Marietta, Georgia 30063 

Number of Employees: 13,500 Date Company Established: 1951 

Corporate Description: Aircraft - Design, Development, and Manufacture; Aircraft Logistical Support 
Services; Aerospace Research and Development. 

Career Opportunities in 1982/83: Aeronautical , Electrical , Mechanical, lndistrial Engineers; 
Computer Science, Finance, Industrial Relations/Personnel; 
Miscellaneous Manufacturing & Technical. 

Who to contact for Interview: D.E. Cowart 

Territories Open: Atlanta Metropolitan Area 

Procedure for Arranging Interview: Send resume or correspondence to employment office at 
address above. 
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LOCKHEED MISSILES & SPACE CO. 

an Equal Opportunity Employer 

Home Office: P.O. Box 504, Sunnyvale, Ca . 94086 

Number of Employees: 19,000 Date Company Established: 1954 

Corporate Description: Research & Development and systems management in space systems, 
missile systems, deep submersibles & environmental systems. 

Career Opportunities in 1982/83: Associate engineers in Aeronautical, Astronautical , Electrical, 
Electronic, Mechanical Engineering and Computer Science. 

Who to contact for Interview: -- Employment Manager. 

Territories Open: Sunnyvale, California ; Huntsville, Alabama . 

Procedure for Arranging Interview: Send resume to company. 

MONSANTO COMPANY 
an Equal Opportunity Employer 

Home Office: 800 North Lindbergh Blvd ., A3SB, Dept. CL-4, St. Louis, Missouri 63166 

Number of Employees: 61 ,500 Date Company Established: 1901 

Corporate Description: Agricultural Chemical, Plastics & Res ins, Synthetic Textiles, Chemical and 
Electronic Materials. 

Career Opportunities in 1982/83: Mechanical , Chemical, Electrical , Industrial and Civil 
Engineers, Chemist, Computer Science, Accountants . 

Who to contact for Interview: Ray Nobel 

Territories Open: Nationwide 

Summer Employment: For Engineers, Chemist, Business 

Procedure for Arranging Interview: Send resume to company or arrange through college place­
ment director. See our full page ad . 

MOTOROLA INC. 

an Equal Opportunity Em'ployer Government Electronics Group 

Home Office: Department 1169, 8201 E. McDowell Road, Scottsdale, Arizona 85252 

Corporate Description: A diversified high technology company in electronics and systems. 

Career Opportunities in 1982/83: See full page ad . 

Who to contact for Interview: Call coll ectto Chuck Doyle (602) 949-3759 or write to Mr._Doyle. 

Procedure for Arranging Interview: Call Chuck Doyle collect at (602) 949-3759 or write to Mr. Doyle. 



NASA-National Aeronautics and Space Administration 
an Equal Opportunity Employer 

Home Office: NASA Headquarters, Washington , D.C. 20546 

Corporate Description: Managing complex engineering and scientific research and development 
programs relating to aeronautical and space exploration . 

Career Opportunities in 1982/83: Offering Mid-Level Managerial and Executive Level positions. 
Engineers and Scientists. 

Who to contact for Interview: Dr. Harriett G. Jenkins 

Procedure for Arranging Interview: 

NORTHEAST UTILITIES 

an Equal Opportunity Employer 

Send a copy of your SF-1 71 or resume to Dr. Harriett G. Jenkins, 
Director w/ Equal Opportun ity Programs, NASA Headquarters 
c/ o above address. 

Home Office: P.O. Box 270, Hartford, CT 06101 

Corporate Description: Northeast Utilities works with the increasing energy demands and advances 
in state-of-the-art power technology. 

Career Opportunities in 1982/83: Electrical , Mechanical , or Nuclear engineering, health physics, 
programming, Computer Science and Accounting. 

Who to contact for Interview: Ann Johnson, Supervisor of Professional Placement. 

Procedure for Arranging Interview: 

NORTHROP CORP. 
an Equal Opportunity Employer 

Send your resume to Ann Johnson, Supervisor of Professional 
Place1J1ent or Call (203) 666-6911 Ext. 3639 . 

Home Office: 1800 Century Park East, Los Angeles, California 90067 

Number of Employees: 30,000 Date Company Established: 1939 

Corporate Description: Northrop is a diversified high-technology aerospace company with principal 
interests in aircraft, communications and electronics. 

Career Opportunities in 1982/83: Aeronautical , Electrical, Electronic, Mechanical , Manufac­
turing and Industrial Engineers. Graduates in Physics, Com­
puter Science, Mathematics, Materials Science and Business. 

Who to contact for Interview: Edward D. Martinez, Coordinator of College Relations. 

Territories Open: Nationwide. 

Procedure for Arranging Interview: Send resume and letter of interest to Edward D. Martinez, c/ o 
above address. , 
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PACIFIC MISSILE TEST CENTER 
an Equal Opportunity Employer 

Home Office: Code 0420, Point Mugu, California 93042 

Number of Employees: 3,800 Date Company Established: 1946 

Corporate Description: Navy's Major Missile Test Center 

Career Opportunities in 1982/83: 120 positions Electrical/Electronics, Mechanical, Aerospace , 
Mathematicians, Physics, and Computer Science. 

Who to contact for Interview: J. McIntosh Toll-free 800-235-5967 Out-of-State, 800-322-
5973 California. 

Territories Open: Point Mugu, California 

Summer Employment: Approximately 100 positions in 1982. 

Procedure for Arranging Interview: Send Resume or Federal Employment Application Form 1282 
to above address. 

PHILADELPHIA NAVAL SHIPYARD 
an Equal Opportunity Employer 

Home Office: 170.21, Building One, Philadelphia , PA 19112 

Number of Employees: 10,000 Date Company Established: 1799 

Corporate Description: A Federal civilian employer, the Shipyard provides logistic support for 
assigned vessels and performs construction, conversion, repair and 
overhaul of ships and crafts. 

Career Opportunities in 1982/83: Electrical, Electronic and Mechanical Engineers and Naval 
Architects. Positions provide a career ladder to the full 
performance level, primarily through on-the-job training. 

Who to contact for Interview: Richard Carr 

Territories Open: All positions are at the Shipyard , U.S. Naval Base, Philadelphia, PA . 
• 

Summer Employment: Cooperative education training agreements exist with many colleges and 
universities. 

Procedure for Arranging Interview: Contact College Placement Director regarding possible on­
campus recruiting or contact the Shipyard at the address 
indicated above. 

PUBLIC SERVICE ELECTRIC & GAS COMPANY 
an Equal Opportunity Employer 

Home Office: 80 Park Plaza, Room 2A, P.O. Box 570, Newark, N.J. 07101 

Number of Employees: 13,000 Date Company Established: 1903 

Corporate Description: Electric & Gas Utility 

Career Opportunities in 1982/83: Nuclear, Mechanical, Electrical, Engineering positions -
Programmers - Cobol. 

Who to contact for Interview: Ted Hunziker, Personnel Coordinator 

Territories Open: Newark and various New Jersey location 

Summer Employment: 8 week management orientation training. 

Procedure for Arranging Interview: Send resume - cover letter - indicating career objectives to: 
Ted Hunziker, Employment & Placement, Room 2A, P.O. Box 
570, 80 Park Plaza, Newark, N.J. 07101. 



PUGET SOUND NAVAL SHIPYARD 

Federal Government 

an Equal Opportunity Employer 

Home Office: Puget Sound Naval Shipyard Code 170.2 (AW) , Bremerton , Washington 98314 

Number of Employees: 11,000 Date Company Established: 1891 

Corporate Description: Ship Conversion and Repair. 

Career Opportunities in 1982/83: Mechan ical and Electrical Engineers. 

Territories Open: Bremerton , Washington 98314 

Procedure for Arranging Interview: Call Toll-Free 1-800-426-5996 (Within Washington 1-800-562-
5972) or send resume to: Puget Sound Naval Shipyard , Code 
170.2 (AW), Bremerton , WA 98314 

REVLON, INC. 

an Equal Opportunity Employer 

Home Office: Room 1011, 767 Fifth Ave. , New York City, New York 10022 

Number of Employees: 19,500 

Corporate Description: Leading Manufacturer of Cosmetics, Fragrances and Pharmaceuticals 

Career Opportunities in 1982/83: Cosmetics, fragrance, scientific research, ethical or proprietary 
products, finance, marketing, sales, systems analysis and 
computer programming. Engineering: Industrial, Machine 
Design, Project and Maintenance. 

Procedure for Arranging Interview: Send resume to company c/ o above address. 

ROCKWELL INTERNATIONAL 
an Equal Opportunity Employer 

Number of Employees: 108,000 

Corporate Description: A major multi-industry Company, applying advanced technology to a wide 
range of products - in our aerospace, electronics and general industries 
businesses. 

Career Opportunities in 1982/83: Electrical, Mechanical , - Industrial , Aerospace, Civil and 
Chemical Engineering plus Computer Science, Physics and 
Chemistry. 

Procedure for Arranging Interview: Arrange through college placement director. 
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Division of Sperry Corporation 

an Equal Opportunity Employer 

Home Office: Marcus Ave. and Lakeville Rd ., Great Neck, Long Island, N.Y. 11020 

Number of Employees: 5,000 Date Company Established: 1910 

Corporate Description: Design and Development of radar fire control ; inertial Navigation , Guidance 
Control , Navigation / Command Decision, flight simulation, gyro-compass 
and inertial, and Microwave radar systems. 

Career Opportunities in 1982/83: Assistant Engineers (EE, ME and Physics Degrees preferred). 
Programmers (Computer Science, Math or Physics Degree-EE 
with CS minor acceptable. Field Engineers (application) : 
Degree in EE, ME or Physics appropriate. 

Who to contact for Interview: P.W. Smith 

Procedure for Arranging Interview: Send resume to P.W. Smith at above address. 

THE STANDARD OIL COMPANY (OHIO) 
an Equal Opportunity Employer 

Home Office: 1422 Midland Building, Cleveland , Ohio 44115 

Number of Employees: 22 ,103 Date Company Established: 1870 

Corporate Description: The Standard Oil Company (Ohio) is an integrated petroleum and chemical 
company. Operations include petroleum refining and marketing, manufac­
ture and sale of consumer and industrial chemical and plastic products; 
Supply and Transportation ; Technology; Planning; and Natural Resources. 

Career Opportunities in 1982/83: Corp. Refining & R&D Engineering; Pipeline Transportation; 
Mktg. Const. & Maint. 

Who to contact for Interview: Technical Recruitment Coordinator 

Territories Open: Ohio, Pennsylvania , Texas, New Jersey 

Procedure for Arranging Interview: Send resume to Company. 

STONE AND WEBSTER ENGINEERING COMPANY 
an Equal Opportunity Employer 

Home Office: Box 2325, Boston , Mass. 01207 

Number of Employees: 9,125 Date Company Established: 1889 

Corporate Description: Design, engineering, construction and consulting in Nuclear, fossil-fueled 
and hydroelectric power generation , energy transmission, chemical, 
petrochemical and substitute natural gas plants, related heavy industrial 
projects. 

Career Opportunities in 1982/83: 

Procedure for Arranging Interview: 

Mechanical , Chemical , Nuclear, Electrical, Geotechnical , 
Environmental and Civil engineering. 

Send resume to company or arrange through college place­
ment director. 



SUNDSTRAND CORPORATION 
an Equal Opportunity Employer 

Home Office: 4751 Harrison Avenue, Rockford , IL 61101 

Number of Employees: 15,400 Date Company Established: 1905 

Corporate Description: Sundstrand designs, manufactures, and markets high technology 
mechanical and electrical components and systems for aerospace and 
industrial markets. Products include hydrostatic transmissions ; high-speed 
pumps and compressors ; heat transfer surfaces; and aerospace products 
such as electric power generating systems, pumps, actuation systems, and 
flight safety and entertainment systems . 

Career Opportunities in 1982/83: Mechanical , aerospace and electrical engineering 

Who to contact for Interview: Mike Trotter, College Relations Coordinator 

Territories Open: Rockford , IL and other cities throughout U.S. 

Procedure for Arranging Interview: Send resume to company or arrange through college place­
ment director if we visit your campus. 

SUPPORT SYSTEMS ASSOCIATES, INC. 

an Equal Opportunity Employer 

Home Office: 6 Bayview Avenue, Northport, N.Y. 11768 

Number of Employees: 400 Date Company Established: 1969 

Corporate Description: Engineering and Technical services firm specializing in Automated Elec­
tronic Test Equipment for production and product support of Electronic 
devices and systems. 

Career Opportunities in 1982/83: Technical career possibilities including systems hardware and 
· software design , computer programming and test program­

ming positions. Electrical Engineers, Computer Scientists. 

Who to contact for Interview: Kathy Romancyck. (516) 261-8998 or send resume. 

Territories Open: San Diego, St. Louis, Dayton, Boston, Long Island, Owego, N.Y., D.C., Norfolk, 
Warner Robins, Ga., Jacksonville, Fla. 

Procedure for Arranging Interview: Send Resume. 

DAVID W. TAYLOR NAVAL SHIP RESEARCH AND 
DEVELOPMENT CENTER 

an Equal Opportunity Employer 

Home Office: Bethesda , Maryland 20084 

Number of Employees: 2,800 

Corporate Description: Engaged in research, development, test and evaluation of naval vehicles. 

Career Opportunities in 1982/83: Naval Architects; Mechanical , Civil , Structural, Chemical, and 
Environmental Engineers; Mathematicians; Physicists; and Com­
puter Scientists. 

Who to contact for Interview: Civilian Personnel Department 

Territories Open: Washington, D.C. (Carderock, Maryland) and Annapolis, Maryland. 

Procedure for Arranging Interview: Call : Civilian Personnel Department (202) 227-2867. 
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TEXACO INC. 

an Equal Opportunity Employer 

Home Office: 2000 Westchester Avenue, White Plains, NY 10650 

Number of Employees: Approximate ly 67,000 Date Company Established: 1902 

Corporate Description: Integrated oil company marketing more than 800 petroleum products and 
500 petrochemicals including aviation, marine, fuel oils, asphalts, industrial 
and oil burner equipment. 

Career Opportunities in 1982/83: Engineering, chemical, civil, electrical, geological , geophysical, 
mechanical, natural gas, and petroleum. 

Who to contact for Interview: 

Territories Open: Nationwide 

Procedure for Arranging Interview: 

Virginia B. Benfield 

Contact your on-campus recruiting office or write College 
Recruiting Manager (WEME), Texaco Inc., P.O. Box 52332, 
Houston, TX 77052 

TEXAS INSTRUMENTS INCORPORATED 
an Equal Opportunity Employer 

Home Office: P.O. Box 225474, Dept. CMl, MS 67, Dallas, Texas 75265 

Number of Employees: 78,571 Date Company Established: 1930 

Corporate Description: Manufacture of Semiconductor Materials and Components, Electronic 
Calculators, Microelectronic Watches, Minicomputers , Microcomputers, 
Super Computers; Electronic Data Terminals, Clad Metal Systems, Electrical 
and Thermostatic Controls , Optoelectronics, Radar Systems Electro-optics 
Equipment, Services for Global Oil and Mineral Exploration . 

Career Opportunities in 1982/83: Computer Scientists . Engineers-Ceramic, Chemical, Electrical, 
Mechanical, Electronic, Plastics, Sales (Electronic, Computer 
Science); Ecological Scientists; Geophysics; Metal!urgists; 
Physicists-Sol id State. 

Who to contact for Interview: 

Procedure for Arranging Interview: 

Mr. George Berryman 

Send resume to company or arrange through college place­
ment director. 

TRI-STATE GENERATION & TRANSMISSION ASSN., INC. 
an Equal Opportunity Employer 

Home Office: 12076 Grant Street, Thornton, Colorado 80233 

Number of Employees: 350 Date Company Established: 1952 

Corporate Description: A wholesale power cooperative that provides electric energy for 25 member 
systems in the rural areas of Colorado, Wyoming and western Nebraska . 

Career Opportunities in 1982/83: Electrical engineering in system planning, transmission / 
substation (design, project and field coordination), telecom­
munications and Control systems (software). Power option 
desirable. 

Who to contact for Interview: 

Territories Open: Denver, Colorado 

Procedure for Arranging Interview: 

Personnel Department 

Send resume to: Tri-State Generation & Transmission Assn., 
Inc., Personnel Department, P.O. Box 33695, Denver, CO 
80233. 
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ELECTRONIC SYSTEMS GROUP 

an Equal Opportunity Employer 

Home Office: One Space Park Drive, R6/1033, Redondo Beach , CA 90278 

Number of Employees: 2400 Date Company Established: 1952 

Corporate Description: High Technology Electronic Systems and components for space and military 
applications. 

Career Opportunities in 1982/83: Seeking BS, MS and PhD Electrical Engineers. 

Who to contact for Interview: Professional Employment 

Territories Open: Redondo Beach, California 

Procedure for Arranging Interview: Send resume to company. 

UNC NAVAL PRODUCTS 

Division of United Nuclear Corporation 

an Equal Opportunity Employer 

Home Office: 67 Sandy Desert Road, Uncasville, Conn. 06382 

Number of Employees: 1100 

, ,"lr:."i 

Corporate Description: Manufacture of Nuclear fuel materials and the fabrication of reactor cores 
and components . 

Career Opportunities in 1982/83: All engineering disciplines as well as computer science, 
programming, ,norgan,c chemistry, mathematics and 
statistics , accounting , finance and other general 
management/ admin istrative functions . 

Procedure for Arranging Interview: Send resume to: Professional Employment c/ o above address. 

AIR FORCE COMMUNICATIONS COMMAND 
an Equal Opportunity Employer 

Home Office: 1842 Electronics Engineering Group, Scott AFB, IL 62225 

Number of Employees: 164 

Corporate Description: Communications-Electronics Systems Engineering. Specialized areas 
include: High-Frequency, Microwave, Satellite Systems, Switching and 
Control Systems, Base Transmission and Switching Systems, and 
Ground / Air Radio Systems. 

Career Opportunities in 1982/83: Electronics Engineers. 

Who to contact for Interview: Zygmund Bara 

Territories Open: Illinois (20 mi . east of St. Louis , MO) 

Procedure for Arranging Interview: Send resume to: Mr. Arthur R. Davis, Dept. MWE, 1842 
EEG/ EETTS, Scott AFB, IL 62225 
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US ARMY INTELLIGENCE AND SECURITY COMMAND (USAINSCOM) 

an Equal Opportunity Employer Department of the Army 

Home Office: USAINSCOM, 4000 Arlingt_on Blvd. , DCSPER, ATTN : TAPER-SCPO, VA 22212 

Number of Employees: 1700 civilians worldwide Date Company Established: 1945 as the US 
Army Security Agency 

Corporate Description: USAINSCOM is a multi-disciplined intelligence Command responsible for 
the conduct of Intelligence and Cou nterl ntell igence operations for the Army. 

Career Opportunities in 1982/83: See Full Page Ad 

Who to contact for Interview: Ms. Dorothy Chumney/Ms. Sandra Collier 

Territories Open: US locations in the Washington DC Metro Area plus various foreign locations. 

Procedure for Arranging Interview: 
Interested applicants should submit an SF-171, Personal Qualifications Statement, to the address 
ind icated in Item #2. Applicants for employment with the USAINSCOM are required to meet certain 
minimum prerequisites. In addition to job qualifications, the applicant must: 
1. Be of excellent character and discretion, and of unquestionable loyalty to the United States. 
2. Be a United States Citizen. If married, spouse should also be a US citizen. 
3. Possess personal ha.bits or character traits unquestionable from a security standpoint. 
4. Be subject to a full Background Investigation. 

US ARMY COMMUNICATIONS ELECTRONICS COMMAND (CECOM) 
an Equal Opportunity Employer Department of the Army 

50 miles South of New York City-50 miles Northeast of Philadelphia 
Fort Monmouth, New Jersey 07703 

Home Office: CECOM, Civilian Personnel Division, Recruitment Office, Fort Monmouth, New Jersey 
07703 

Number of Forth Monmouth Civilian Employees: 8,000 

Corporate Description: Fort Monmouth is the Army's center for conceiving, developing and 
procuring a vast array of vital communications and electron ic equipment 
and systems for the U.S. Armed Forces. 

Career Opportunities in 1982/83: Immediate openings exist for professional engineers (elec­
tronic, mechanical, civil , industrial, chemical, safety) , with BS 
or MS degrees. These openings are challenging positions with a 
wide range of individual responsib ilit ies and opportunities for 
advancement. Full tuition for job-related graduate study is 
provided . 

Procedure for Arranging Interview: Send resume to above address, ATTN : Prudence White. 

UNITED STATES ARMY TANK-AUTOMOTIVE COMMAND 
an Equal Opportunity Employer 

Home Office: 6305 E. 11 Mile Road , Warren , Michigan 48090 

Number of Employees: 6500: 6000 civilians and 500 military. 

Date Company Established: 1940 

Corporate Description: Research , development, procurement, and maintenance of wheeled and 
tracked vehicles for all Armed Forces and 60 Allied nations. 

Career Opportunities in 1982: 

Who to contact for Interview: 

Over 50 mechanical and electrical engineering internships 
available as well as advanced positions for eligible (experienc­
ed) candidates. 

Irma Badger 

Territories Open: Warren, Michigan (11 miles north of Metropolitan Detroit) . 

Summer Employment: Co-op programs are available to qual'd candidates. 

Procedure for Arranging Interview: Send updated resume and a copy of college transcripts to Irma 
Badger c/o Civilian Personnel Office (DRSTA-ALR), Warren, 
Michigan 48090 
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NAVAL RESEARCH LABORATORY 

an Equal Opportun ity Employer 
Home Office: Code 1813.2, EEO Civ ilian Personnel Office. 4555 Overlook Ave. , S.W. Washington, D.C. 

20375 
Number of Employees: 3150 Date Company Established: July 2, 1923 

Corporate Description: As the Navy's Corporate Laboratory, N RL conducts a broadly based multi­
disciplinary program of scientific research and advanced technological 
development directed toward new & improved materials, equipment tech­
niques, systems and operational procedures for the Navy. 

Career Opportunities in 1982/83: Engineers with Bachelor's or advanced degrees in the Elec­
tronic, Mechanical, Materials, Aerospace, Ceramic disciplines; 
Physical Scientists with advanced degrees; and Computer 
Scientist. U.S. citizensh ip required. 

Who to contact for Interview: Marguerite Luck 

Territories Open: Washington, D.C. 

Summer Employment: Cooperative education training agreements exist with many colleges and 
universities. 

Procedure for Arranging Interview: 

NAVAL AVIONICS CENTER 
an Equal Opportunity Employer 

Send resume or a Federa l Employment Application Form to 
Agency. 

Home Office: 6000 East 21st Street, Indianapolis, Indiana 46218 

Number of Employees: 2,300 Date Company Established: 1942 

Corporate Description: Research, design, product development, material acquisition and testing in 
the field of aircraft and space electronics. 

Career Opportunities in 1982/83: Wide variety of electronic, mechan ical, and industrial engineer-
ing positions. 

Who to contact for Interview: Director, Civilian Employment 

Territories Open: Indianapolis, IN 

Summer Employment: Positions ava ilable for industrial , electrical , & mechanical engineering 
students, computer sc ience and physics students. 

Procedure for Arranging Interview: Send resume to company or arrange through college place­
ment director. 

NAVAL UNDERSEA WARFARE ENGINEERING STATION 
an Equal Opportunity Employer 

Home Office: Civ ilian Personnel Office, Naval Undersea Warfare Engineering Station, Keyport, 
Washington 98345 

Number of Employees: Approximately 2,600 Date Company Established: 1914 

Corporate Description: This Navy light industrial complex supports undersea weapon test and eva­
luation, provides technical direction for assigned weapon systems, weapons 
and components, design cognizance for underwater accoustic ranges and 
integrates them into Navy operations. 

Career Opportunities in 1982/83: Engineers with bachelors or advanced degrees in Electronic or 
Mechanical Engineering are eligible for promotion to journey­
men level in Career Development Program. Undergraduates 
eligible for COOP Work/ Study in Engineering, Mathematics, 
and Computer Science. 

Who to contact for Interview: Mr. David Dixon or Mr. Rob Jezek, Professional Recruitment 
Coordinators, Code 0614, phone: (206) 396-2433/ 2436. 

Territories Open: Keyport, Washington, San Diego, California, Lualualei, Hawaii . 

Summer Employment: Summer Professional Program for Engineering, Mathematics, and Computer 
Science Undergraduates. 

Procedure for Arranging Interview: Send resume to agency. 
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NAVAL WEAPONS CENTER, CHINA LAKE 

an Equal Opportunity Employer 

Home Office: (Code 09201) Naval Weapons Center, China Lake, CA 93555 

Number of Employees: 3900 Date Company Established: 1942 

Corporate Description: Navy's major R&D T&E Laboratory. 

Career Opportunities in 1982/83: 150 positions available for Electrical , Mechanical , Industrial, 
Aerospace, and Civil Engineers, Physicists, Computer Scien­
tists, Mathematicians, and Chemists. 

Who to contact for Interview: C. Karen Altieri (714) 939-3371 

Territories Open: China Lake, CA 

Summer Employment: A variety of advanced degree programs offered to employees. 

Procedure for Arranging Interview: Send resume to above address. 

UNITED STATES STEEL 

an Equal Opportunity Employer 

Home Office: P.O. Box 86 

Number of Employees: 166,000 Date Company Established: 1901 

Corporate Description: Integrated production of iron and steel products, including Mining, Trans­
portation, Fabrication, Construction . Also production of electrical cables; 
chemicals and plastics. 

Career Opportunities in 1982/83: Chemical, Civil , Electrical, Mechanical and Mining Engineers. 

Who to contact for Interview: 

Procedure for Arranging Interview: 

Metallurgy, Computer Science. 

Manager, College Relations. 

Send resume to company or arrange through college place­
ment director. 

WANG LABORATORIES, INC. 
an Equal Opportunity Employer 

Home Office: One Industrial Ave., Lowell , MA 01851 

Number of Employees: 11 ,000 Date Company Established: 1951 

Corporate Description: Single and multi -user word processing and computer systems. 

Career Opportunities in 1982/83: Electrical Engineers, Systems Programmers, Systems Analysts. 
BSEE or BSCS. 

Who to contact for Interview: Mgr. , College Relations 

Territories Open: Lowell , MA. 

Procedure for Arranging Interview: Send resume to Manager, College Re lations, One Industrial 
Ave., Lowell , MA 01851. 
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WASHINGTON SUBURBAN SANITARY COMMISSION 
Personnel Services Division 

An Equal Opportunity Employer 
Home Office: 4017 Hamilton Street, Hyattsville, Maryland 20781 

Number of Employees: 2000 Date Company Established: 1918 

Corporate Description: Public Non-Profit Water Filtration and Sewer Treatment Utility. 
Career -Opportunities in 1982783: Civil Engineer (Hydraulics, Structural, Soils, Sanitary or 

Design) , Construction Manager, Electrical/Mechanical 
Engineer, Project Manager, or Planning Manager. 

Who to contact for Interview: Rita N. Hubbard , Manager, Employment Unit 

Territories Open: Montgomery and Prince George's Counties, Md. 

Procedure for Arranging Interview: Send resume to Rita Hubbard, Manager - Employment Unit, 
Personnel Services Division at the above address. 

CLIP AND MAIL - - - - --- - - - - - - - - - -- - ----- - - - -- -
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Rockvlell International knowv-hOVI 
is creating newv career opportunities 
••• every day. 

The Space Shuttle orbiter and 
main engines. 

Valves for the largest gas trans­
mission project in North America. 

Axles for half of America's 
heavy-duty truck fleet. 

Digital color weather radar. 
The list goes on and on. And 

behind every one of these 
advanced technology projects: 

Rockwell International 
know-how. 

We've made it our policy 
to work at the leading edge of 
technology. In our four main 
business areas-Aerospace, 
Electronics ( Commercial and 

Defense), Automotive, General 
Industries-we create technolo­
gies in everything from supersonic 
aircraft and million-mile truck 
axles to sophisticated offset print­
ing presses and avionics for the 
next generation of jetliners. 

That's know-how at its best. 
And to keep it growing, we need 
America's best engineers and 
scientists ... capable of develop­
ing, applying and innovatively 
managing technology for many of 
the world's unprecedented 
challenges. 

And that means unprece­
dented opportunities for you. 

We've put the right engineering 
and manufacturing teams 
together with the right 
management to meet many 
of the world's unprecedented 
challenges. That's Rockwell 
International know-how. 

Equal Opportunity Employer M! F 

We provide everything you'd 
expect from a leading high­
technology company: a package 
of benefits including in-house 
education as well as tuition reim­
bursement for advanced studies. 

We're looking for Electrical, 
Mechanical, Industrial, Aerospace, 
Civil and Chemical Engineers, 
plus Computer Science, Physics 
and Chemistry graduates. 

For details on Rockwell career 
opportunities, write to: Allen G. 
Bormann, Dept. WM, Rockwell 
International, Corporate Offices, 
2230 East Imperial Highway, 
El Segundo, CA 90245. 

41~ Rockwell 
"•~ International 
. .. where science gets down to business 

Automotive/ Aerospace 
Electronics/General Industries 



THE WOMAN ENGINEER OFFERS YOU AN OPPORTUNITY TO SELECT 
COMPANIES OF YOUR CHOICE FROM THE FOLLOWING PAGES OF 
TECHNICAL CAREER FIELDS. 
IMPORT ANT: If you do not hear anything from a company in which you have indicated interest , you can assume 
that your interest and abilities are not commensurate with those sought after by the advertisers you have selected. 

DIRECTIONS: 

1. Take this section and circle the companies in which you would like to pursue a career . 
2. Fill out the last page of this career section. 

3 . Send this section (or copy of it) to: Free Career ResumeService, The Woman Engineer, E.O.P. Inc ., 44 
Broadway, Greenlawn, LI. , N.Y. 11740. 

FREE OF CHARGE, The Woman Engineer Staff will contact the companies chosen by you informing them of 
your interest and providing them with a copy of this resume form or your own resume. 

D AEROSPACE/AERONAUTICAL 
AVIONIC ENGINEERS 
D Aerojet Strategic Propulsion 
D E-Systems, Greenville 
D Grumman Aerospace 
• Gulfstream American 

Corporation 
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Space Co. 
D NASA 
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D Rockwell International 
• Sundstrand 
• U.S. Air Force 
• U.S. Army Aberdeen 

Proving Ground 
D ARCHITECTS 

D Charleston Naval Shipyard 
D Philadelphia Naval Shipyard 
D David W. Taylor Naval Ship 

R&D Center 
• Texaco 

D CERAMIC ENGINEERS 
• Texas Instruments 

D CHEMICAL ENGINEERS 
D Aerojet Strategic Propulsion 
D Bechtel 
D Bethlehem Steel 
• Borg-Warner Chemicals 
• Burns & Roe 
• Colgate Palmolive 
• Combustion Engineering 
• Electronic Associates, Inc. 
D Exxon 
D FRU-Con Corporation 
D General Electric 
D Getty Oil 
• Grumman Aerospace 
D Gulf Oil 
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• Kerr-McGee 
D Monsanto 
D Motorola Government 

Electron Group 
D Naval Air Propulsion Center 
• Naval Weapons Center 
D Rockwell International 
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D David W. Taylor Naval Ship 

R&D Center 
• Texaco 
D Texas Instruments 
D UNC Naval Products 
D U.S. Army Aberdeen 

Proving Ground 
D U.S. Army CECOM 
D U.S. Steel 

D CIVIL/STRUCTURAL 
ENGINEERS 
D Bechtel 
D Borg-Warner Chemicals 
D Burns & Roe 
D Charleston Naval Shipyard 
D Combustion Engineering 
D FMC-Ordnance Division 
• General Dynamics-Electric 

Boat Division 
• ITT Felec Services 
• Naval Weapons Center 
D Rockwell International 
D Stone & Webster 
D David W. Taylor Naval Ship 

R&D Center 
• Texaco 
D U.S. Air Force 
• U.S. Army Aberdeen 

Proving Ground 
D U.S. Army CECOM 
D U.S. Steel 
D Washington Suburban 

Sanitary Commission 
D COMPUTER SCIENTISTS 

(HARDWARE/SOFTWARE) 
• Aerojet Strategic Propulsion 
• Colgate Palmolive 
D Communications Satellite 

• E-Systems 
D E-Systems, Greenville 
D Electronic Associates , Inc. 
D Exxon 
• Florida Power Corporation 
• FMC-Ordnance Division 
• General Electric 
• General Public Utilities 
• GTE Automatic Electric 

Laboratories 
• Honeywell Inc. 
D Intel 
• International Trade 

Administration 
D ITT Felec 
• Lockheed-Californ ia 
• Lockheed-Georgia 
• Lockheed Missiles and 

Space Co. 
• Motorola Government 

Electron Group 
D Naval Air Propulsion Center 
• Naval Research Laboratory 
D Naval Undersea Warfare 

Engineering Station 
D Naval Weapons Center 
• Pacific Missile Test Center 
• PRO Electronics Division­

Harris Corporation 
D Public Service Electric & 

Gas 
D Rockwell International 
• Support Systems Associates 
D David W. Taylor Naval Ship 

R&D Center 
D Texas Instruments 
D UNC Naval Products 
D USAINSCOM 
D U.S. Army Aberdeen 

Proving Ground 
D U.S. Steel 
• Wang Laboratories 

D CONSTRUCTION ENGINEERS 
D Bechtel 
• Standard Oil Gompany of 
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D Washington Suburban D Lockheed-Georgia D FIELD SYSTEMS 
Sanitary Commission ENGINEERING 

D DATA PROCESSING D Lockheed Missiles and D Sperry 
D Bechtel Space Co. D GEOLOGICAL ENGINEERS 
D E-Systems D Miller Brewing D Exxon 
D General Public Utilities D Monsanto D Getty Oil 
D Wang Laboratories D Motorola Government D Gulf Oil 

D DESIGN ENGINEERS Electron Group D Texaco 
D Bechtel D Naval Air Propulsion Center D U.S. Army Aberdeen 
D Combustion Engineering D Naval Avionics Center Proving Ground 
D FMC-Ordnance Division D Naval Research Laboratory D GEOPHYSICISTS 
D FRU-Con Corporation D Naval Undersea Warfare D Exxon 
D General Electric Engineering Station D Getty Oil 
D Motorola Government D Naval Weapons Center D Gulf Oil 

Eectron Group D Northeast Utilities D Stone & Webster 
D PRO Electronics Division- D Northrop D Texas Instruments 

Harris Corporation D Pacific Missile Test Center D HEAL TH PHYSICS 
D Revlon Philadelphia Naval Shipyard D Northeast Utilities 

D ECOLOGICAL ENGINEERS D PRO Electronics Division - D INDUSTRIAL ENGINEERS 
D Texas Instrument Harris Corporation D Anheuser Busch 

D ELECTRICAL ENGINEERS D Public Service Electric & D Borg-Warner Chemicals 
D American Edwards Gas D Charleston Naval Shipyard 

Laboratory D Puget Sound Naval D Colgate Palmolive 
D Anheuser-Busch Shipyard D Electronic Associates , Inc. 
D Bechtel D Rockwell International D E-Systems 
D Bethlehem Steel D Sperry D Intel 
D Borg-Warner Chemicals D Stone & Webster D Lockheed-Georgia 
D Burns & Roe D Sundstrand D Miller Brewing 
D Charleston Naval Shipyard D Support Systems Associates D Naval Avionics Center 
D Colgate Palmolive D Texaco D Naval Weapons Center 
D Combustion Engineering D Texas Instruments D Northrop 
D Communications Satellite D Tri-State Generation and D Revlon 
D Electrical Associates, Inc. Transmission Association D Rockwell International 
D E-Systems D TRW Electronic Systems D U.S. Army Aberdeen 
D E-Systems, Greenville Group Proving Ground 
D Exxon D USAINSCOM D U.S. Army CECOM 
D Florida Power Company D U.S. Air Force D MANUFACTURING 
D FMC-Ordnance Division D U.S. Air Force ENGINEERS 
D General Dynamics-Electric Communications Command D American Edwards 

Boat Division D U.S. Army Aberdeen Laboratory 
D General Electric Proving Ground D Electron ic Associates , Inc. 
D General Public Utilities D U.S. Army CECOM D General Electric 
D GTE Automatic Electric D U.S. Army Tank-Automotive D Honeywell Inc. 

Laboratories Command D Lockheed -Georgia 
D Gulfstream American D U.S. Steel D Northrop 

Corporation D Wang Laboratories D PRO Electron ics Division-
D Honeywell Inc. D Washington Suburban Harris Corporation 
D Intel Sanitary Commission D MATERIALS SCIENCE 
D International Trade D ENVIRONMENTAL D Aerojet Strategic Propulsion 

Administration SCIENTISTS D Borg-Warner Chemicals 
D ITT Felec D Burns & Roe D Motorola Government 
D Kerr-McGee D Stone & Webster Electron Group 
D Lockheed-California D David W. Taylor Naval Sh ip D Northrop 

R&D Center 
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recruitment magazines? 

(City) (State) (Zip) ~----------·-----------•----------~ 

70 



D MATHEMATICIANS D Combustion Engineering D Grumman Aerospace 
D Electronic Associates, Inc. D Kerr-McGee D Gulf Oil 
D Naval Undersea Warfare D Motorola Government D Honeywell l i:i c. 

Engineering Station Electron Group D Naval Research Laboratory 
D Naval Weapons Center D Texaco Instruments D PRO Electronics Division-
D Sperry D U.S. Steel Harris Corporation 
D David W. Taylor Naval Ship D MINING D Revlon 

R&D Center D Gulf Oil D Sperry 
D UNC Naval Products D Kerr-McGee D Support Systems Associates 
D U.S. Army Aberdeen D U.S. Steel D Wang Laboratories 

Proving Grounds D NATURAL GAS D QUALITY CONTROL 
D U.S. Nuclear Navy D Texaco D Florida Power Corporation 

D MECHANICAL ENGINEERS D NAVAL ARCHITECTS D RADIOLOGICAL CONTROL 
D Aerojet Strategic Propulsion D Philadelphia Naval Shipyard D General Dynamics-Electric 

Company D David W. Taylor Naval Ship Boat Division 
D American Edwards R&D Center RESEARCH AND 

Laboratory D NUCLEAR ENGINEERS DEVELOPMENT 
D Anheuser Busch D Bechtel D American Edwards 
D Bechtel D Burns & Roe Laboratory 
D Bethlehem Steel D Charleston Naval Shipyard D Combustion Engineering 
D Borg-Warner Chemicals D Combustion Engineering D FMC-Ordnance Division 
D Burns & Roe D Electronic Associates , Inc. D Gas Research Institute 
D Charleston Naval Shipyard D Florida Power Corporat ion D Gulf Oil 
D Colgate Palmolive D General Dynamics-Electric D Monsanto 
D Combustion Engineering Boat Division D NASA 
D E-Systems D Northeast Utilities D Revolon 
D E-Systems, Greenville D Public Service Electric & Gs D Standard Oil Company of 
D Exxon D Stone & Webster Ohio 
D Florida Power Corporation D U.S. Nuclear Navy D UNC Naval Products 
D FMC-Ordnance Division D OPTICS D USAINSCOM 
D General Dynamics-Electric D Honeywell Inc. D SCIENTISTS 

Boat Division D PETROLEUM ENGINEERS D Electronic Associates , Inc. 
D General Electric D Combustion Eng ineering D Gas Research Institute 
D Honeywell Inc. D Exxon D NASA 
D ITT Felec D Getty Oil D SHIPYARD MANAGEMENT 
D Kerr-McGee D Gulf Oil D General Dynamics-Electric 
D Lockheed-California D Kerr-McGee Boat Division 
D Lockheed-Georgia D Texaco D STATISTICS 
D Lockheed Missiles and D PHYSICISTS D UNC Naval Products 

Space Co. D Electronic Associates, Inc. D STRUCTURAL 
D Miller Brewing D Honeywell Inc. D Gulfstream American 
D Monsanto D Motorola Government Corporation 

Naval Air Propulsion Center Electron Group D David W. Taylor Naval Ship 
D Naval Avionics Center D Naval Weapons Center R&D Center 
D Naval Research Laboratory D Northrop D SYSTEMS ANALYSTS 
D Naval Undersea Warfare D Pacific Missile Test Center D E-Systems 

Engineering D Rockwell International D Grumman Aerospace 
D Naval Weapons Center D Sperry D Honeywell Inc. 
D Northeast Utilities D David W. Taylor Naval Ship D PRO Electronics-Harris Corp. 
D Northrop R&D Center D Revlon 
D Pacific Missile Test Center D Texas Instruments D Wang Laboratories 
D Philadelphia Naval Shipyard D U.S. Army Aberdeen D SYSTEM/DESIGN 
D Public Service Electric & Proving Ground ENGINEERING 

Gas D PIPELINE TRANSPORTATION D Communication Satellite 
D Puget Sound Naval D Standard Oil Company of D E-Systems 

Shipyard Ohio D FMC-Ordnance Division 
D Rockwell International D PLASTICS D General Electric 
D Sperry D Texas Instruments D Honeywell Inc. 
D Stone & Webster D PRODUCT AND PROCESS D Intel 
D Sundstrand ENGINEERS D PRO Electronics-Harris Corp . 
D David W. Taylor Naval Ship D American Edwards D Revlon 

R&D Center Laboratory D Texas Instruments 
D Texas Instruments D PROJECT ENGINEERS D Tri-State Generation & 
D UNC Naval Products D FRU-Con Corporation Transmission Association 
D U.S. Air Force D Revlon D UNC Naval Products 
D U.S. Army CECOM D Washington Suburban D Wang Laboratories 
D U.S. Army Tank-Automatic Sanitary Commission D TECHNICAL ENGINEERING 

Command D PROGRAMMERS WRITERS 
D U.S. Steel D Communications Satellite D U.S. Army Aberdeen 
D Washington Suburban D E-Systems Proving Ground 

Sanitary Commission D E-Systems, Greenville D TECHNICAL SALES 
D METALLURGICAL D FMC-Ordnance Division D Borg-Warner Chemicals 

ENGINEERS D General Electric D Honeywell Inc. 
D Bethlehem Steel D General Public Utilities D Texas Instruments 

D WELDING ENGINEERS 
D Combustion Engineering 
D Grumman Aerospace 
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THE WOMAN ENGINEER ,f REE Career Resume Form (Type or Print in Black Ink) 

Graduating Month: .. ......... .. . ......... . 

, Name:. 

College: 

Year: . 

Comments about your career preference: 

Geographic Preference: (Check One) 

Home Address: ... .. ..... . 

City . 

Telephone: 

. ... State . 

Campus Address: ... 

City ................ State . 

. .Zip .. .. . .... . 

. ..... Zip .. 

Telephone ......................... . ... ... . .. . . 

Check One: D Single • Married 
No. of Dependents:. 

A) Vocational Information 

• Nationwide • East • South D Southwest D Midwest 
• Central • West WILL YOU CONSIDER OTHER? YES D 

i - Date Available for Employment: . . ... . ............. . 
Check One: U.S. Citizen D Permanent Resident D Visa D Student Visa D 

8) College Information 
.. , MAJOR . . . .................. . MINOR . . .. . ..... . . ..... . .. . .... . . .. . 

GRADUATING DEGREE: ............. ..... . THESIS/ DISSERTATION TITLE: . .. . . ... . .. . •.. .• .... ...... . .. 

CAMPUS ACTIVITIES ... . 

• • • 
Academic Standing .. . ...... . IN . . (middle) (lower) (upper) . .... Third of current class ....... . 

C) Employment Information (list Job Experience, Length of Time of Job and Duties): 

,,, Special Qualifications Which You Have (e.g. foreign language proficiency): ........ ... . . . . . . . ... .. . ..... . ..... ....... ............. . 

0) Military 
Any Military Experience? • Yes • No Do you plan on any military experience? D Yes • No 

If yes. how long? . . .. when? . 

E) General Interests and Hobbies: 

F) General Technical Career Interests: 

G) References: Available Upon Request or Through: 

Send this resume section (or a copy of it) to FREE CAREER RESUME SERVICE, THE WOMEN ENGINEER, c/o E.O.P. INC., 44 
BROADWAY, GREENLAWN, N.Y. 11740. IMPORTANT: If you do not hear anything from a company in which you have 
indicated interest, you can assume that your interests and abilities are not commensurate with those sought after by the 
advertisers you have selected. 



PETROLEUM 
ENGINEER MECHANICAL 

ENGINEER 
CHEMIST 

Put your energy into energy. 
Texaco Inc. offers an exciting range of career 

opportunities in a vital national industry, 
What does it take to help meet America's 

energy needs? It takes engineers , geologists , 
geophysicists, computer scientists, mathe­
maticians, accountants , chemists , business 
administrators , and many others . In fact , it 
takes all of Texaco's employes, approximately 

An equal opportunity employer. 
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Continued from page 44 

Table 6. Relevance of Education to Engineering Positions. 

First Job 
After BS Present Job 

Relevance Male Female Male Female 
Must + Very Important 54% 61% 55% 59% 
Important 27 21 27 23 
Some + Little Importance 16 16 16 18 
Unnecessary 3 2 2 0 
(Number of Cases) (221) (211) (266) (234) 

No major differences between 
the salaries of these men and women 
are evident, except in the group 
graduating between 1957 and 
1967. For this group the median 
of the men fell somewhat above 
the national median, while the 

median for the women was some­
what below that f igure , but the 
difference is not statistically signi­
ficant. In general, the salaries of 
the men and women Purdue grad­
uates are comparable to each 
other and to the national average. 

1980 ENGINEERING SALARIES 
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Figure 7. Median income for men and women engineers grouped according to 
year of graduation. 

This finding agrees with other 
national data that suggest that 
salaries of men and women are more 
comparable in engineering than 
in other science fields.6•7 

To determine what types of 
jobs engineers ideally prefer, 
graduates in our sample were asked 
to rate the importance of a number 
of characteristics of profession-
al positions. Table 8 contains a 
list of the statements used in our 
survey, along with the percent-
age of men and women who rated 
each statement as quite or very im­
portant. The most highly rated 
characteristic was the opportunity 
to use one's skills and abilities 
in challenging work, which was 
rated more highly by the women than 
by the men. The least important 
characteristic for both men and 
women was the opportunity to 
travel. There were several other 
important characteristics that 
the men and women rated dif­
ferently. Women , for example, 
felt it was more important to have 
flexible working hours and personal 
leave. When respondents were 
asked what factors actually in­
fluenced the selection of their 
present job , men placed greater 
importance on salary and oppor­
tunities for advancement than 
did women . 

Career Influences 

Since men and women graduates 
were comparable in their job of­
fers, employment positions and 
salaries, we were interested in 
determining whether or not men 
and women differ in their career 
development. The most highly 
rated factors for both men and 
women were the geographical 

Table 7. Monthly Salaries of Purdue Men and Women Engineering Graduates. 

Year of Graduation 
Females: 1979 1978 1977 1975-1976 1968-1974 1957-1967 
Upper Quartile $1,925 $2,000 $2,200 $2,164 $2,620 $3,020 
Median 1,810 1,853 2,001 2,001 2,200 2,600 
Lower Quartile i,537 1,700 1,800 1,825 1,967 1,697 
Mean 1,667 1,814 1,953 1,950 2,214 2,658 
(No. of Cases) (64) (44) (29) (30) (25) (23) 

Year of Graduation 
Males: 1979 1978 1977 1975-1976 1968-1974 1957-1967 
Upper Quartile $1,900 $1,990 $2,130 $2,160 $2,600 $3,471 
Median 1,800 1,875 1,980 2,000 2,255 2,998 
Lower Quartile 1,594 1,740 1,780 1,800 2,000 2,391 
Mean 1,688 1,812 1,924 1,987 2,331 3,069 
(No. of Cases) (76) (71) (30) (25) (24) ( 17) 
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location of job and other demands 
on their time. These would pro­
bably have a major impact on most 
professional careers . The next 
most important factor for the 
female respondents was the demands 
of a spouse's career; men rated 
this factor as having significantly 
less impact. Although only a small 
proportion of men and women 
rated the presence of small children 
in the home as an influence on 
their career, women were more 
likely to see this factor as a major 
influence. Women 's careers are 
apparently more susceptible 
to role conflict than are men's, 
with women being more likely 
to have difficulties in balancing 
the demands of their roles as engi­
neer, wife, and mother. 

Education 

We found no differences be­
tween the men and women in 
terms of their current and planfled 
level of formal education (figure 
8) . It is interesting to note that 
more engineers are planning grad­
uate study in non-engineering 
fields than in engineering . This 
may be a result of the increasing 
number of engineers who pursue 
M.B.A.'s or other degrees in business. 

We did find some differences 
between men and women in terms 
of their participation in continu-
ing education courses. A greater 
percentage of women (23%) than 
men (15%) reported that they 
had taken a s~ort course or ex­
tension course in engineering 
or science during the past year 
(p< .03) . Although the majority of 
our respondents had not been 
involved in continuing or graduate 
education programs, a greater 
proportion of women tended to 
report involvement in many of these 
educational activities. A greater 
percentage of women also reported 
taking a short non-degree tech­
nical course on the ir employer's 
premises (56% vs. 45%, p < .02). 
In terms of management content , 
a greater percentage of women 
than men reported attending a 
professional society's course or 
workshop (24% vs. 9%, p < .001) 
or a community course or pro­
gram (20% vs. 9%, p < .02) . 

We found that 49 percent of 
the women respondents , compared 
to 30 percent of the men, are 
members of two or more national , 
professional, technical or scientific 
societies in their field . In addition 
to this technical involvement, the 
women graduates reported greater 
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involvement in the arts and liter­
ature . On the other hand , male 
graduates were more apt to re­
port participation in sports. 

Conclusions 

In conclusion , it appears that 
there are no major differences 
between men and women engi­
neers in terms of their college 
and post-college performance, 
although the women achieved some­
what higher grades in high school. 
Our data indicate that there are 
no major differences between 
our men and women graduates in 
terms of the types of jobs they 
have or the salaries they receive. 
Opportunities for women in the 
field of engineering appear to 
be good. In interpreting our results, 
however, it is important to keep 

in mind that most of our respon­
dents had been working in the 
field for five years or less. Whether 
or not women will continue to 
achieve comparable jobs and salaries 
when they have been in the field 
for 1 O to 20 years is still an open 
question. Our data do indicate that 
women graduates are more likely 
to take advantage of continuing 
education opportunities; this may 
be their way of ensuring career 
advancement in the future . 
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Table 8. Rank Order of Percentage of Male and Female Engineers Who 
Rated Various Aspects of Their Professional Positions as Quite or Very 
Important. 

Characteristics Total Male Female 
Opportunity to use my skills and abilities in 

challenging work. 96% 93% 99%. • 
Company is well-managed and progressive. 93 92 95 
A position where people are interested in working 

together and not encouraging jealousy. 93 90 95• 
Participation in important work-related decisions. 91 90 91 
Superiors who are willing to delegate responsibilities. 90 88 93 
An income which permits me (and my family) to live 

comfortably. 88 91 84 
Opportunity to innovate and propose new ideas. 83 84 82 
I know exactly what my work responsibilities are. 81 79 83 
Opportunity to advance myself economically. 80 81 78 
A chance to exercise leadership. 77 78 76 
Adequate preparation for top level careers 

(e.g., by career counseling, job rotation, etc.) 72 69 75 
Provides an opportunity to move into a management 

career. 69 72 65 
Wide variety of technical work. 69 69 68 
Company realizes that employees often have family 

responsibilities. 68 67 69 
Desirable geographic location. 67 66 69 
Opportunities to help others. 67 69 66 
Availability of personal leave (including maternity and 

family related leave). 65 56 75• • • 
Company provides in-service courses. 57 51 65' • 
Flexible working hours. 55 45 68''' 
Freedom from pressure to perform exceptionally well 

on every assignment. 55 57 54 
The opportunity to be assigned to different areas of 

the company. 54 54 55 
Opportunity to make significant contributions to 

society. 53 49 57 
Opportunity to enhance my social status and 

prestige. 35 39 30 
The opportunity to travel. 29 27 31 
(No. of Cases) (422) (229) ( 193) 

* = p < .05 
** = I' < .01 

*** = p < .001 
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A Comparison • •• 

DIFFERENCES IN EDUCATIONAL LEVEL AND ASPIRATIONS? 
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Figure 8. Percentages of men and women engineers who plan to engage in 
graduate study, have initiated graduate study, and have attained different gradu­
ate degrees which vary in subject matter. 
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Everybody 
deserves a 
chanceto 
makeiton 
their own. 
Everybody. 

Success doesn't come easy 
in our competitive society. It 
takes talent, guts, hard work and 
perseverance to rise to the top. 

But everybody-regardless 
of race, creed, color or sex­
deserves a chance to make it on 
their own. The National Urban 
League is dedicated to achiev­
ing that. And there are things 
you can do to help. 

To find out exactly what 
you can do in your community. 
contact your local Urban 
League or write to our national 
headquarters. 

National Urban League 
500 East 62nd Street 
New York. N. Y. 10021 
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Aw9man's place .•. 
1s the ~lace of her 

choice. We would 
like your choice 

to be our place. 
Live and work beside the blue Pacific. 
The Navy's Pacific Missile Test Center offers 
challenging assignments in an ideal environ­
ment. Point Mugu, California, is an uncrowded 
coastal community midway between Los 
Angeles and beautiful Santa Barbara. The 
mild climate allows for year-round outdoor 
recreation. 

Become part of an engineering team that 
meets an exciting challenge - the defense 
of our country. The Navy's most advanced air 
and surface launched missiles are tested and 
evaluated at the Point Mugu facility. The 
variety of fascinating technological work is 
enormous-

• Flight Test Engineering 
• Electronic Systems 
• Computer and Tactical Software 
• Systems Instrumentation 
• Electromagnetic Systems 
• Electronic Countermeasurers 
• Human Factor Engineering 
• Production Acceptance 
• Command Systems for Target Control 

YOU ARE INVITED TO EXPLORE THESE CAREER OPPORTUNITIES TODAY. 

For further information call Toll Free (800) 235-5967 
California only (800) 322-5973 

PACIFIC MISSILE TEST CENTER 
or send your resume to: J. McIntosh, Code 0421, Point Mugu, California 93042 

An Equal Opportunity Employer 1/ m/ h U.S. Citizenship Required 
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AIRCRAFT 
AIRCRAFT DIVISION Aircraft research , ELECTRONICS DIVISION Navigation and ELECTRO-MECHANICAL DIVISION Ad- DEFENSE SYSTEMS DIVISION Strategic 
design, development, and manufacturing. Guidance Systems, Digital Computers and vanced electronic/electro-optical sensor and tactical electronic countermeasures 

Information Processing Systems. systems. systems. 

NAVIGATION 
AND GUIDANCE TARGET SYSTEMS 

PRECISION PRODUCTS DIVISION Gyro- VENTURA DIVISION Remotely piloted WILCOX ELECTRIC, INC. instrument land- RESEARCH AND TECHNOLOGY CENTER 
scopes, accelerometers, Inertial guidance vehicles, aerial training targets , aircraft Ing systems and ground-based navigation Advanced technology research programs. 
and control systems. subassemblies. aids. 

The next advancement 
could be yours! 
At Northrop, people and their ideas make 
advanced technology work. 

It works because we match people's interests 
with our needs in project teams, where indivi­
dual responsibility and development potential 
are greatest. 

If your professional interest is listed below, we 
would like to discuss the different career paths 
available at Northrop. 
• AERONAUTICAL ENGINEERING 
• ELECTRICAL ENGINEERING 
• MANUFACTURING ENGINEERING 
• MECHANICAL ENGINEERING 
• INDUSTRIAL ENGINEERING • PHYSICS 
• BUSINESS • COMPUTER SCIENCE 
• MATHEMATICS • MATERIALS SCIENCE 
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Our representative would like to discuss your 
interests and how they may lead to a career 
with Northrop. 

Contact your Placement Office to arrange your 
interview, or write to: 

., 

College Relations 
Northrop Corporation, Dept. WE 
1800 Century Park East, Los Angeles, CA 90067 

Equal Opportunity Employer M/F/H 
U.S. Citizenship Required 

NORTHROP 
People making advanced technology work. 



COMPUTER ADDICTS . . 
complex and bending it to their will , 
that they don 't bother trying to make 
it understandable to other users. 
They rarely keep records of their 
programs for the benefit of others, 
and they rarely take time to under­
stand why a problem occurred . 

PROSPECTIVE HACKERS 
Computer-science teachers say 

they can usually pick out the pros­
pective hackers in their courses 
because these students make their 
homework assignments more com­
plex than they need to be. Rather 
than using the simplest and most 
direct method , they take joy in 
adding extra steps just to prove their 
ingenuity. 

But perhaps those hackers know 
something that we don't about the 
shape of things to come. "That 
hacker who had to be literally 
dragged off his chair at MIT is now a 
multimillionaire of the computer 
industry," says MIT professor 
Michael Dertouzos. "And two former 
hackers became the founders of the 
highly successful Apple home­
computer company. " 

When seen in this light, the hacker 
phenomenon may not be so strange 
after all. If , as many psychiatrists 
say, play is really the basis for all 
human activity, then the hacker 
games are really the preparation for 
future developments . 

Sherry Turkle, a professor of soci­
ology at MIT, has for years been 
studying the way computers f it into 
people's lives. She points out that the 
computer , because it seems to us to 
be so " intelligent," so "capable ," so 
"human ," affects the way we think 
about ourselves and our ideas about 
what we are. She says that compu­
ters and computer toys already play 
an important role in children 's efforts 
to develop an identity by al lowing 
them to test ideas about what is alive 
and what is not. 

"The youngsters can form as many 
subtle nuances and textured re la­
tionships with the computers as they 
can with people," Turkle points out. 

Computers are not just becoming 
more and more a part of our world. 
To a great degree, they are our world . 
It is therefore not unlikely that our 
relationship with them will become 
as subjective as that of the hackers. 
So perhaps hackers are, after all , 
harbingers of the world to come. 

Dina Ingber interviewed hackers at com­
puter centers across the country for this 
article, which appears by special arrange­
ment with Science Digest. 
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• Continued from page 31 

"I AM HUMAN, TOO!" 
As computers are able to mimic 

human behavior more and more 
closely, people often begin 
responding to these machines as 
though they were actually human. 
This trend is distressing to some 
experts such as Joseph Weizen­
bau m, professor of computer 
sciences at MIT and author of Com­
puter Power and Human Reason. 

In his first eye-opening encounter 
with this phenomenon, Weizen­
baum had designed ELIZA, a com­
puter program that could "con­
verse" in English, based on a set of 
rules. 

For the first experiment, he pro­
grammed ELIZA, to parody the role 
of a psychotherapist engaged in an 
initial interview with a patient. To 
Weizenbaum's amazement, 
patients who conversed with ELIZA, 
became emotionally involved, 
opening up their deepest secrets as 
they would to a fellow human 
being. Even his secretary, who had 
watched him put the program 
together and knew the computer to 
be just a collection of wires and 
metal, once asked Weizenbaum to 
leave the room because her con­
versation with ELIZA was getting 
too personal. 

Scientists are now working on 
computers much more sophisti­
cated than ELIZA, machines that 
can "see," "hear," "feel" and 
"sense" like humans. But are they 
human? 

Philip Zimbardo, a professor of 
psychology at Stanford University, 
once came to class pretending to 
be a robot imitation of himself and 
challenged his class to prove that 
he was really human and not a 
machine. 

"I altered my voice slightly, and I 
made my movements ever so much 
more formal and precise than I 
usually do. I apologized that Pro­
fessor Zimbardo could not come to 
class today but that he took this 
opportunity to send me, this almost 
perfectly programmed robot of 
himself." 

The students raised a whole ser­
ies of questions, trying to ifferen­
tiate between the real Zimbardo 
and the robot. 

"If you're a robot, how can you 
express emotion?" they asked. 

"Well, when Professor Zimbardo 
expresses emotion, he runs 
through several emotion pro­
grams," answered the robot. "For 
example, when he's sad, tears are 
elicited, he moves his shoulders 
this way, and his mouth this way. 
He's programmed me to do the 
same things." 

The students became upset 
because they couldn't pinpoint 
differences. 

"Computers always need a 
human to program them," they 
said. 

"Yes, that's true," answered the 
robot. "And people have the illusion 
that they program themselves. But 
all studies show that children 
raised in isolation either die young 
or turn out to be permanently 
retarded. Without programming 
from parents and others you would 
not be human beings." 

"But human beings can repro­
duce themselves and computers 
can't ," said the students. 

"Well, give us time," answered 
the robot, never smiling. D 
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Lockheed Missiles & Space 
offers you more than just 

missiles and space. 
L:ockheed has more continuing 
experience in the development 
and deployment of various - ..... --1_ 

spacecraft and satellites than 
anyone else. 

The NASA Space Telescope, 
being created at Lockheed for 
mid-1980's launch from the 
Space Shuttle, will "see" seven 
times farther than man has 
seen before ... perhaps to the 
edges of the universe. Lockheed 
will also be deeply involved in 
the project's ground control 
and mission operations. 

Trident, the U.S. Navy's latest 
submarine-launched Fleet Bal­
listic Missile, is part of the most 
successful ongoing strategic 
deterrent program in the nation 
today. 

Part of our C3 (command, con­
trol, and communications) in­
volvement is over-the-horizon 
targeting for the battleship USS 
New Jersey's Tomahawk cruise 
missile system. 

We plan to use the GLOMAR 
EXPLORER in a long-term 
exploration program of drilling 
six-mile-deep core samples 
from Earth's undersea mantle. 

We are actively involved in C3 

programs for submarines and 
other critical weapons systems. 

A lot more. You can 
choose the area of advanced 
technology that best takes 
advantage of your education 
and interests, whetherthey 
are beneath the oceans or 
above the clouds. And we' re 
growing, creating even more 
opportunities for qualified 
personnel. Take a look at 
the extraordinary projects 
we've listed here. For cha I· 
lenge, variety and excellent 
benefits, look to Lockheed. 
No one can offer you more. 

We're bu ilding giant arrays of 
solar power cells to supplant 
batteries and to allow the Space 
Shuttle and other space vehi­
cles to greatly extend their 
missions. 

The high-flying TR-1, advanced 
version of the famed U-2, will 
be part of the nation's Precision 
Location Strike System, a com­
plex, highly sophisticated de­
fense system for which we are 
prime contractor. 

The U.S. Army's Aqu ila remotely 
piloted vehicle will be a target­
acquisition breakthrough, and 
the project involves many ca­
reer opportun ities in Tactical 
Data Systems work. 

If your education is in 
the Computer Science or Engi­
neering disciplines and you'd 
like to be considered for a ca­
reer with unlimited potential, 
please send your resume to: 
College Relations, Lockheed 
Missiles & Space Company, 
Employment Dept. 304-0982, 
P.O. Box 504, Sunnyvale, CA 
94086. 

We are an equal opportunity, 
affirmative action employer. 

U.S. citizenship is required . 

.,jlockheed Missiles & Space company 
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When She Earns More 
Than He Does 

by Abe Peck 

( // 

For most people, earnings are a crucial component of 
one's self-image. So what happens to the delicate 
balance of marriage when a woman earns more than 
her husband? 

It was lunchtime in Dallas, and 
Julia, a broguish-voiced 34-year-old 
corporate lawyer, had to watch the 
clock; there was a plane to catch, a 
seminar to attend . Before leaving, 
she recounted her story of life with 
Barry, the attorney with whom she 
would soon end a 10-year marriage. 

Julia taught school until Barry 
encouraged her to go to law school 
- out of "embarrassment" over her 
job, she thinks. But as she threw 
herself into her new career, he 
became increasingly unhappy. 
When she landed an entry-level job 
paying $4,000 more than he was 
making after two years before the 
bar, his party chitchat began to 
include remarks about "creating 
Frankenstein's monster." 
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Money was his barometer of their 
relationship, rising and falling, 
depending on who out-earned 
whom. They separated, saw each 
other on and off, had "a better year" 
when his income exceeded hers. 
Eventually Julia did something that 
many men wouldn 't have, had roles 
been reversed: When he asked her 
to give up traveling, she said she 
would, even though it might mean 
losing her job. 

"I wanted to get back together. i 
couldn't feel I was getting anywhere 
if my marriage was a casualty," she 
explains. 

That didn't work, competition con­
tinued, and the couple broke up for 
the last time. "The immediate issue 
wasn 't money, but.money was the 

" WE CAN NO LONGER IGNORE MY 
EARNINGS. IT WOULD BE EASIER TO 
IGNORE YOUR EARNINGS." 

big thing," Julia claimed. "Our brea­
kups came when our incomes 
changed.Heannouncedthathe 
couldn't cope with me. I was 'too 
old' and 'too successful.' I'm four 
months older than he is!" 

Carol is a video director and pub­
lished author; Jerry, a much-in­
demand graphic designer. Her pro­
jects have been celebrated at chic 
parties; he's been profiled more than 
once in the great gray pages of The 
New York Times. When they totaled 
up their incomes at the end of the 
last year, it turned out that she'd 
earned more. Neither cared. For 
them, money is a tool to ensure a 
comfortable lifestyle and clear crea­
tive vision - not something with 
which to notch victories. 

Married for eight years, they 
sound like state-of-the-art honey­
mooners. "There is no competition 
between us," Carol says. "So many 
people in high-profile jobs feel anx­
iety from their partners . We have 
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When She Earns More Than He Does . .. 
only support and help from each 
other. I know I'm good , and he 
knows he's good . If it's not happen­
ing for one of us now, it'll happen in 
three months. " 

Jerry agrees. " It's crazy to feel 
envious. We're in it together." 

Reversing roles 
And so, the agony and the ecstasy 

of the two-career couple. Women in 
relationships such as these have 
overthrown one of the most oft­
quoted statistics of gender politics: 
rather than earning 59 cents to a 
man's dollar - that ratio existed in 
1939, and still holds true today -
they earn more than their men. 
Although overall income disparity 
persists, women increasingly partic­
ipate in the power that earning 
brings. 

As Caroline Bird has reported in 
her book "The Two Paycheck Mar­
riage", during the late 1970s nearly 
22 percent of wives who worked full­
time earned as much or more than 
their husbands. The scenario among 
professional couples is qualitatively 
new: the men are not unemployed , 
disabled, retired or student; the 
women have careers and earn "good 
money"; there is no emergency 
involved, requiring that wives work . 
The arrangement may be 
permanent. 

Husband: When I encourag­
ed my wife to go to law 
school, I didn't know I was 
creating Frankenstein's 
monster. 

To date , such relationships have 
been fraught with instability. A 
woman's chances of divorcing , for 
instance, rises 2 percent with every 
thousand dollars of her income, 
according to Shirley Johnson, an 
economist at Vassar. However, as 
more couples grapple with the prob­
lems inherent in woman-as-senior­
earner relationships, new solutions 
are bound to emerge. 

Net worth and identity 
After interviewing a dozen profes­

sional couples in which the women 
earned more than their men, it 
seemed clear that such couples can 
falter, like Barry and Julia, or thrive, 
like Carol and Jerry. Which way they 
go depends on how each partner 
answers a litany of questions: How 
do they define themselves? How 
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psychologically secure are they? 
How much of their worth is econom­
ically determined? How do they rank 
their own work? Their partner's? 
How do others perceive them as a 
couple? Are they comfortable? Most 
important, can they reach a balance 
of comparative worth , in which any 
perceived economic inferiority is 
offset by other assets? 

When a woman brings more to a 
relationship - at least economically 
- why does it become a stumbling 
block? " It wouldn 't mean anything if 
it were only a matter of coinage; 
then the household would simply 
have more money," explains Mar­
garet Huyck, associale professor of 
psychology at the Illinois Institute of 
Technology. "But money is one sig­
nificant way we measure power." 

There has been a fundamental 
power shift in America . Just as many 
women see themselves as involved 
in a revolution of rising expecta­
tions, men are emerging from a past 
where male identity was totally tied 
to success at work - especially 
financial success. 

By 1980, the Bureau of the Census 
no longer assumed that the head of 
the household was male. Some men 
welcomed not having to provide the 
sole, or even the major, financial 
support. "For others ," according to 
sociologist Jessie Bernard , "the feel-

Wife: Money wasn't the only 
problem, but it was the big­
gest problem. When it was 
clear I out-earned him, he 
left-me. 

ing of degradation matched the feel­
ings reported 40 years earlier in the 
Great Depression ." 

Yet , the fact that a woman earns 
more than a man is not intrinsically 
problematic. If the man is secure, 
productive and unbound by tradi­
tional roles , his partner's earnings 
become simply a matter of fact , rela­
tively low in comp values. 

" I never had a feeling I was less of 
a man because I wasn't a senior 
breadwinner, " says Gordon Wait , a 
marketing director for a Chicago­
area freight-forwarding company. 
"There are enough other things to 
get convoluted about. " 

The unthreatened man takes pride 
in his own identity while recognizing 
his wife's ability. On the other hand, 
the man may be a covert sexual 
Tory, or he may not be dong well in 

his work. The woman may demand 
more than he can handle. Main­
stream society may judge them 
harshly. Then she is out-earning 
him. She becomes the breadwinner; 
for him , society says, second place 
is last place. He may decide that her 
accomplishments represent a 
breakdown of values, not a new 
freedom. 

In any event, a changing financial 
balance demands renegotiation of 
the partnership. Women who earn 
more than men feel increasingly 
assertive. One woman notified her 
accountant that , since she was pay­
ing the bi ll, the least he could do 
was address the joint tax return to 
her. Another refused to contribute to 
her husband's child support from a 
previous marriage . A third told off 
her father-in-law when he suggested 
that she leave work early in preg­
nancy; she was healthy, and she 
paid most of the bills . 

Most of the women senior earners 
I met didn't equate earning more 
money with overall "superiority." 
Only one talked about flexing her 
economic muscles against her hus­
band . The goal, instead , was always 
"equality." 

Equality and balance 
Arlene and Ben exemplify this 

kind of balance. She is a high­
ranking government official ; he is a 
commercial photographer. They 
have been together for 11 years. Her 
gross income is typically double his 
- though he quickly adds that his 
business deductions narrow the net 
gap. 

"The fact that I've made more is 
great," Arlene says . "The more I 
made, the steadier we got. Competi­
tion between us really is no problem 
because we have such different 
needs. We own our own co-op and 
both love it very much . Ben spends a 
lot more time here and is much more 
an aesthetic person than I am . On 
the other hand, we both know that 
there's no way we could afford it 
without my money. Those things 
aren 't competitive , and I'm proud of 
his work ." 

Ben's remarks cut closer to the 
bone. " I'm not threatened because 
what I do has nothing to do with 
what she does. If she were a photo­
grapher and made three times what I 
did - if she made one dollar more 
than I did - it would be a threat. But 
she does something completely dif­
ferent. And I'm not without power in 
my work. Mine is 'soft power' - the 

Continued on page 85 
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your career objectives 
now you can have the opportunity 

-to realize them. 

For the major part of your life you 've been study­
ing and working hard to develop the skills and 
knowledge that will enable you to excell in your 
chosen field. The problem now is to find a com­
pany that will afford you the freedom of expression 
and receptiveness to new ideas necessary to attain 
YOUR goals. 

That's exactly the kind of professional environment 
you'll discover at Northeast Utilities. We've always 
considered our people our most important resource 
and place a premium on their initiative and ingenuity. 
There are no rigid corporate formulas or doctrines 
here to stymie you ... getting the job done well is our 

ultimate criteria for evaluation. You won't find any 
barriers to career growth either. We firmly believe 
that individuals should go as far and as fast as 
their respective talents can take them. 

If your expertise is in electrical, mechanical, or 
nuclear engineering, health physics, programming, 
computer science, accounting or a related field and 
you 're looking for a long term relationship of mutual 
respect where your contributions can have impact, 
come to Northeast Utilities .. . and expect the best. 

For further information please forward your resume 
or call : 

ANN JOHNSON, SUPERVISOR OF PROFESSIONAL PLACEMENT 

DORTHEAST UTILITIES 
P.O. BOX 270, HARTFORD, CT. 06101; (203) 666-6911 EXT. 3639 
Northeast Utilities is an affirmative action/equal opportunity employer, MIF!HIV 
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The path that 
leads to scientific discovery 

very often begins when one 
• of us takes an adventurous 

step into the world of endless 
possibilities. 

A duck strays from the path the 
others are following. Similarly, sdentists intrigued 
by the mere glimpse of a subtle variation may un­
cover a clue or link And from that fragment comes 
an idea to be developed and worked into shape. 

At Honeywell, the practical application of 
the human imagination is both our driving force 
and our limitless field of play. It is the catalyst 
that engages individuals sensitive to the subtle 
extensions of technology. After exploring the 
possibilities of a new array processor, one such 
scientist designed an improved cardiovascular 
imaging device that has become a significant 
advancement in diagnostic stroke screening and 
tissue characterization. 

It is the stimulus that compels the people 
of our Systems Research Center and Solid State 
Electronics Division. Working in concert with-one 
another, a joint design team, using high-speed 
bipolar semiconductor technology created a new 
generation of very high speed integrated circuits. 
Soon computer chips with more than 100 times 
the computational power of their predecessors 
will be employed in Honeywell systems. 

The creative spirit is alive in the many 
worldwide divisions of Honeywell. Environments 
where men and women work together in small, 
autonomous groups; nurtured by freedom of 
expression and movement; fired by the knowl­
edge that individual achievements are recognized; 

and driven by a sense of pride and purpose. 
We have seen what the nourishment 

of curiosity can lead to. And we intend to 
follow that path as long as there are 
questions to be answered and oppor­

tunities to be explored. 
If you'd like to find out more 

about the tradition of innovation at 
Honeywell, write to Bea Lutz Brown, 

Honeywell, Honeywell Plaza,Minneapolis, 
MN 55408. Honeywell is an equal 

opportunity employer. 

Honeywell 
Making a world of difference. 



When She Earns More Than He Does. • • Continued from page 82 

Money means power. When wives earn more than husbands, the balance of the relationship 
shifts, and the level of stress for both partners climbs. 

power to influence people's 
perception." 

Arlene and Ben's "emotional fit" -
balancing the assertiveness she 
needs to succeed in politics, the 
"soft power" he requires in his work 
- is common to the couples with 
whom I spoke. 

Even though income disparity 
today is the same as in 1939 
- on average, women earn 
59 cents to every dollar earned 
by men - nearly 22% of 
married women who work 
full-time earn more than their 
husbands. 

Many of the professional women I 
encountered were involved with 
free-lance writers, social-service 
employees or other men who were 
neutral or negative about the busi­
ness world and spoke of "not caring 
about" or "not being good with" 
money. Corporate men oriented 
toward traditional power (financial 
and otherwise) may be threatened 
by ambitious women . An executive 
woman may desire a man who will 
not replicate the fang-and-claw 
Darwinism she encounters at work. 
The man who marches to a different 
drummer may welcome the spark of 
a high-drive woman . 

Earning self-images 
The woman-as-senior-earner 

arrangement is not the mirror image 
of relationships economically domi­
nated by men . "A man may sweep 
along a wife as he goes up the 
occupational ladder, but there is no 
comparable image of a wife sweep­
ing along her husband," Cynthia 
Epstein wrote in "Women in Law." 

"Most people feel sorry for such a 
husband and consider him eclipsed, 
although if he were the more suc­
cessful one, they would congratulate 
the wife on his achievement and 
assume she was enhanced by it. A 
woman, by cultural definition, 
improves in image with her hus­
band's success ; a man may well be 
diminished by his wife's success." 
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Censure is minimal if the man is 
perceived to be doing fairly well in 
his own right. But life can be devas­
tating if he is obviously floundering 
while his partner prospers. Women 
who earn more than their men want 
them to have some form of recog­
nizable success. 

"If he were teaching on the col­
lege level - a goal he can achieve 
- there would be no problems," 
says Rhonda, a Chicago banker 
earning more than her husband Stu, 
a physics teacher. "But if he stayed 
the same, it would be a problem." 

The ultimate male fear is of being 
a wimp, a useless appendage to a 
woman . Yet some men couldn't care 
less about the economics of living 
with a talented woman. And in a 
relationship where the earnings gap 
isn 't too large, men who do care can 
achieve a sense of balance with non­
monetary talent or social assets. But 
whe'n the gap is very wide, a man 
can have a hard time establishing 
comparable worth. 

Cynthia was advancing in the real­
estate business, while Roger's con­
tracting company was being bull­
dozed during the building slump. 
After spending six years together, 
they were contemplating marriage 
even as some of Cynthia's "friends" 
were telling her that they'd never 
make it. They'd been to a counselor, 
and Roger is active in a men's 
group. He spoke of being aware of 
his greater physical force. 

Not only did Cynthia and Roger 
have an earnings gap, but they were 
moving in opposite directions and 
against expectations. "Just when I 
thought I'd have some extra money, 
he hit this slump," Cynthia said . 
That bothered her; so did what she 
saw as Roger's power-tripping in the 
past. 

The ultimate male fear is of 
being a wimp, a useless ap­
pendage to a woman. 

"Before, when he took me out to 
dinner, he never let me forget where 
the money was coming from . Now, if 
there comes a time to beat him over 
the head with it, I do. It's real 
tense." 

Roger sounded as though he'd 
lost a civil war. "I am frustrated to 
the quick . If I am working, even if I'm 
losing money, I have a decent sense 
of self-esteem. If I'm not working, 
I'm a bum. The hardest thing is bor­
rowing money from her. It really 
makes me squirm." 

Roger's sense of self-definition 
was shaky. He and Cynthia both felt 
insecure. They defined their worth 
economically. They thought she was 
doing well ; they saw him as failing . 
They competed for superiority. 
Peers openly questioned their ability 
to stay together. 

A woman's chance of divorce 
rises 2% with every thousand 
dollars of her income. 

Almost all the women I spoke with 
felt that a minimum requirement for 
a staisfying relationship was accep­
tance of their abilities by their men. 
Some relationships may fall into 
widening cracks; the men will feel 
overwhelmed ; the women exploited, 
or bored . But in other better rela­
tionships, stronger partnerships will 
emerge, based on mutual benefit, 
positive self-image and independ­
ence from financial stereotypes. 

The new balance of worth offers 
the option for either partner to 
prosper without freaking out the 
other. At their best, these partner­
ships are rich - for a lot of reasons 
other than having money. D 

Copyright © 1981 Abe Peck 
Excerpted from Savvy magazine 
Distributed by Special Features 
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CHALLENGING 
ENGINEERING POSITIONS 

WITH PROFESSIONAL GROWTH 
NUCLEAR POWER: 

• MECHANICAL & ELECTRICAL ENGINEERS for planning and directing of testing on nuclear 
plants 

• MECHANICAL ENGINEERS for technical direction for repairs and alterations to reactor 
plants, fluid systems and components 

• MECHANICAL & ELECTRICAL ENGINEERS for quality Engineering, Program, auditing and 
evaluating reactor work plant quality 

Special Training required for work in nuclear power will be provided. 

STEAM POWER PLANTS 
• MECHANICAL & ELECTRICAL ENGINEERS for planning and directing of testing of steam 

powered ship propulsion plants and ships electrical systems. 

Puget Sound Naval Shipyard, established in 1891, employs over 11,000 employees. With 
superior capability, the Shipyard overhauls both fossil-fuel and nuclear-powered aircraft car­
riers, submarines and other surface vessels. Located on Puget Sound, east of the Olympic 
Mountains in Washington, Puget Sound Naval Shipyard is in one of the most scenic areas in 
the country. It has outstanding skiing, sailing, fishing, and hunting. It is readily accessible to 
rugged wilderness, miles of protected shoreline and waterways as well as the cosmopolitan 
environment of Seattle, a metropolitan hub of the Northwest, recognized by several publica­
tions as the city with the best "Quality of Life" in the country. 

1-800-426-5996 Call Toll-Free Within Washington call 1-800-562-5972 
Or send Resume to 

PUGET SOUND 
(Message recorded 

after working hours) 

NAVAL SHIPYARD 
BREMERTON, WA 98314 • ATTN: Code 170.2 (AW) 

Equal Opportunity Employer M/ F/H 



SOHIO's investing 
$60,000,000,000 
-SO WHAT? 
Here's What ... 
In the nexf 10 years SOHIO will invest 
tens of billions in energy and natural 
resources, Including the develop­
ment of oil reserves and synfuels. 
• We're d irecting a major portion of 
our investment toward oil and gas ex­
ploration and production . SOHIO 
holds the larQest domestic petroleum 
reserves and 1s one of the leading pro­
ducers of domestic crude oil in the 
United States. 
• We're funding the development of 
natural resources including coal , 
shale oil, copper and other minera l 
deposits. 
• We're developing a lternate energy 
technology. 

These long-range plans for capital 
investments represent outstanding 
opportun it ies for professionally re­
warding careers in a wide variety of 
areas. Money, regardless of the mas­
sive amounts we ' re projecting, is 
meaningless without trained, compe­
tent, growth-oriented people to imple­
ment SOHIO's plans for the next dec­
ade. If your career interests are in 
Engineering, Science, Earth Science, 
Business or Computer Science -
SOHIO is the PLACE for YOU! 

Start by visiting your placement of­
ficer to arrange an appointment with 
us - or send your letter or resume to: 

College Recruitment 

THE STANDARD OIL COMPANY (Ohio) 
1422WE Midland Building 
Cleveland, Ohio 44115 

An Equal Opportunity Employer M/F/H /V 
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The Tools 
of the 
Trade 

By Judy Forbes-Resha 

The same tools which have extended our professional capabilities may 
be threatening our personal abilities. For example, how many of 
today's engineers can figure cube roots without their calculators? 

What have these to do with your 
future in engineering? 

• Calculators 
• Robotics 
• CAD/ CAM 
• Space Environments 
• Computer Languages 
• Lasers 
• Word Processors 
• High & Low Power Plasmas 
• Computer Graphics 
The obvious answer is that they 

are developing technologies that 
you might work on in the future . 
Equally true is that these advances 
may work for you - or perhaps 
against you . 

These are the new tools of engi­
neering, additions to the set of 
measuring instruments, fabrication 
devices, data handling mechanisms, 
computational schemes, and com­
munication media that define the 

88 

way we do our jobs. Each one can 
open new doors, so lve problems and 
extend the engineer's capabilit ies. 
But they often don 't come with 
instruction manuals, or warnings, or 
warranties. They may replace yes­
terday's tools or supplement them ; 
they may be used alone or in com­
binations; but they all require the 
user's understanding of not only 
their use, but of their limitations. 

Consider the proliferation of the 
personal calculator. Certainly it has 
increased our capability to handle 
detailed calculations, but it may 
have also reduced our ability to per­
form the basic mathematical opera­
tions. How many of you can find the 
square root of a six digit number 
without a calculator? Were you ever 
taught how? Perhaps more impor­
tant , if you get the answer on a cal­
culator , can you quickly verify to 

yourself that it is probably right? Do 
you? As engineers, we must be care­
ful not to lose the quality of being at 
ease with the most basic tools of our 
trade: our mathematical skills. 

Warning lights flash in my head as 
I say this , and I am reminded of the 
elder of an aboriginal tribe who con­
tinued to teach the skills of snaring 
the saber-tooth tiger long after that 
beast was extinct. 

No, I don't mean to tell you not to 
use your calculators, but I am con­
cerned that, in relying on computers 
to do our "thinking ", we may lose 
our ability to "guesstimate", to "ball­
park", to think on our feet. In these 
expressions of quick, credible esti­
mation is the intuitiveness of engi­
neering - an honored skill born in 
training , experience and awareness. 
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The Tools of the Trade. • • 
The problem with calculators is 

that you can punch the buttons and 
copy the answer without being 
aware of the process in between -
much as a secretary can type a letter 
without reading it. 

Not convinced? Let's take a step 
up from calculator to computer. 

Consider the use of the maxi­
programs like NASTRAN and CINDA. 
To implement these, an engineer 
specifies a data set which combines 
various sub-programs. There should 
be a manual with descriptions of the 
variables, subroutines, input and 
output. 

These are the new handbooks of 
engineering - complex, specialized 
methods for dealing with specific 
problems - not unlike CRC's tables 
and formulae or the Machinery Hand­
book. Handbook engineering has its 
place, but, even with the most 
sophisticated handbook, that place 
is limited. The engineer has the 
responsibility to know when hand­
books apply and to seek innovative 
solutions when they do not. 

As engineers, we must be 
careful not to lose the qual­
ity of being at ease with 
the most basic tools of our 
tracle: our mathematical 
skills. 

That point can be expanded to 
include all computational and data 
analysis tools. There are comprom­
ises and implications to forcing a 
problem into an analytical form so it 
can be solved with the tools wh ich 
are available and with which we are 
comfortable. We are respons ible for 
the models. Tools like Kalman fi lter­
ing, approximation and statist ica l 
treatments do their best to f it data to 
the model. The engineer's intuition 
and understanding determine the 
suitability of both the tool and the 
model. 

The best illustration I've heard of 
the seriousness of this situation was 
given by Russell Hopps, Vice Presi­
dent and General Manager of Lock­
heed, in a speech for AIAA last 
spring . In looking at the exponen­
tially rising cost of developing new 
aircraft, Hopps speculated that a 
large portion of that increase was 
improper use of computers. To sup­
port his speculation, he discussed a 
personal survey. 

Can you trust your machine's numbers? Before you say yes, you should know that 
there 's been a rapid rise in verified reports of errors caused by the basic programming of 
arithmetic operations in many calculators and computers. Besides, if you know how to 
do the calculations, not only can you check your machine, you 'll be able to work if the 
batteries go dead. 

A problem was defined and solved 
in about 20 minutes with a "back of 
the envelope" calculation very 
common in design and development 
activities. The problem was then 
given to various engineers to see 
how they would handle it. As 
expected , several methods were 
used. Solution times varied from 
hours to weeks. Different assump­
tions skewed the answers in differ­
ent ways. Some solutions were fairly 
straightforward, others involved sta­
tistical, iterative or Monte Carlo 
techniques which are only practica­
ble using computers. But were they 
practical for this problem? Hopps 
questioned how much computer 
core time and how much eng ineer­
ing time was spent apply ing inap­
propriate methods. 

Th is is the problem for all tool 
users. If you were told to cut a piece 
of wood , before you decided 
whether to use a hand saw, a band 
saw, a cha in saw or a laser beam, 
you would want to know what kind 
of end product was expected . Engi­
neers are responsible for the end 
product. Ours is the selection crite­
ria and the accountability. 

in production related technologies. 
Robotics, computer aided design 
and manufacture. Laser measure­
ment and machining, special envir­
onments like controlled temperature 
and pressure are tools that are avail­
able to engineers in the areas of 
manufacturing . 

The injunctions are the same. 
More specific design, more complex 
machines are better engineering 
aids only when applied with aware­
ness of their limitations. Less flexi­
ble, more costly installations, for 
instance, are sometimes, not always 
appropriate. 

Maybe the tools you assemble will 
be in communications: high density 
data storage, graphics, languages, 
etc . These are new tools to enhance 
old skills . If you are conscious of 
their details, you may be able to not 
merely adapt from the old methods, 
but expand both the tool's capability 
and your own . 

The tools that you acquire set the 
direction of your career. Your mas­
tery of their use is a factor in the 
level of your career. Tools must 
always be used with a purpose, and 
when you become proficient with 

The essence of engineering is responsible evaluation 
ancl appropriate selection of tools, ancl accountability 
for that selection. If you clon't accept that, then you 
might as well not be an engineer. 

This magazine is devoted to 
careers , so why am I concerned with 
tools? Because an engineering 
career is determined by the tools 
you learn to use. 

Rather than the computational 
tools, you may extend your abilities 

some, it may imply giving up your 
facility with others. The speed with 
which you perform long division is 
one example of this - but so is the 
decreasing technical dexterity that 
accompanies increasing application 
of management skills . 
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The Tools of the Trade. • • 

Tools like CAD/ CAM, simulation languages, and computer graphics are wonderful extentions of an engineer's capability, but you must 
understand both their limitations and the times when their use is inappropriate. 

The things that must be main­
tained are the ability to think and 
hence to innovate, and the sense of 
responsibility for the selection, mas­
tery , use and result of the tools of 
our trade. O 

Judy Forbes-Resha Is an aerospace engi­
neer In Southern California, and a Selec­
tion Representative to the governing body 
of the Society of Woman Engineers. She 
recently was the first woman ever selected 
to deliver a paper before a professional 

session of the California division of the 
American Institute of Aeronautical and 
Aerospace Engineers. This article Is adapt­
ed from a speech given at the Univ. of 
Illinois. 

CLIP AND MAIL - - - - - -- - - - -- - - - --------------7 
1 RECEIVE THE WOMAN ENGINEER FREE OF CHARGE! 1 I Here's how-If you are a woman engineering college grad (or within two years of graduating) or a professional woman engineer, all you have to do is fill out the I 

coupon below. print in ink. SIGN and send to: The Woman Engineer. c/o E.O.P., Inc. , 44 Broadway, Greenlawn, N.Y. 11740 

Check One Send to: _ __________ Check One: 
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EXCEPTIONAL PEOPLE 
FOR EXCEPTIONAL 
JOBS y •. 

The David Taylor Naval Ship R&D Center is where the fleet begins. This is where the Navy tests and evaluates new 
concepts, prototypes and full-scale vehicles. This is where every hull of every new class of Navy ship is studied in every sea 
state it will ever encounter. 

Our engineers, scientists and support personnel are among the finest in the country ... and we're looking for 
innovative, energetic people to work with them. This is a chance to share your ideas, develop your leadership skills and work 
in unique facilities known the world over. 

At David Taylor, we're a team with a mission ... we conduct research, development, test and evaluation on naval 
vehicles and new aircraft concepts ... Discover ways to improve ship systems, from piping and paints, to fire prevention and 
water conservation. Enhance the high speed capabilities of air cushion vehicles and hydrofoils. 

We have two major research laboratories, at Annapolis, Md. and Carderock, Md. , a few miles northwest of 
Washington, D. C. Although this area is home base to most, we also travel extensively ... to the Center's five detachments, to 
shipyards or industrial plants. Sometimes we go to sea with the fleet, where we solve problems or make modifications. 

Our team needs help in many of more than 40 disciplines ... aerospace, chemical, civil , electrical, electronics, 
environmental, materials, mechanical, metallurgical and structural engineering .. . Naval architecture, chemistry, computer 
science, mathematics, physics and oceanography. 

Come join our team! As a professional in the civilian Navy, you'll enjoy excellent benefits, an exciting career and a 
hand in the future of the Navy. It's a good team, a strong team. And we need help. We need winners. Like you! 

U.S. Citizenship Required 

DAVID TAYLOR 
Naval Ship R&D Center 

Civilian Personnel Dept. , Code 70lf WE 
Bethesda, Md. 20084 An Equal Opportunity Employer 
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Mensa: It's a State of Mind 

-But a Mind Finely Tuned 
by Marvin Grosswirth 

If you fall in the 98th percentile 
on an IQ test, you're eligible for 

this diverse 'elitist' group 

To the casual observer, it looks like 
any typical social gathering: small 
groups standing around and chatting, 
couples trying to get to know each 
other, the social butterfly, the 
wallflower, the bore and the boor, the 
charismatic and the enigmatic-in 
short, all the characters from Central 
Casting that are required for a 
cocktail party of the 1980's. 
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But there is a difference. At first, it 
seems vague, more atmospheric than 
tangible, as though some sort of 
current or energy permeates the 

· room. A special kind of liveliness 
pervades even the most mundane 
conversations. People talking about 
the commonplace-politics, inflation, 
automobiles, sex, their jobs, their 
hobbies-but those who are not 

talking are actually listening. And 
they are challenging and questioning. 
Someone quietly announces an un­
developed thought, a far-out idea, 
and then proceeds to articulate it, 
allowing others to polish or demolish 
it as they choose. 
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Mensa: . .. 
And there's something else, too: 

These people come from diverse 
backgrounds. A single group may 
consist of a housewife, a teacher, a 
nuclear physicist, a computer 
programmer, a janitor, a writer, a 
fireman, an actor, a carpenter. But 
one common bond unites them and 
brings them, time and again, to such 
gatherings: All are members of Men­
sa, which means that each has a score 
on an IQ test that is in the top 2 
percent of the population in in­
telligence. Some 50,000 of them live 
around the world-about 40,000 in 
the United States-and they meet in 
large and small groups. Most of the 
time, they just talk. 

Immediately following World War 
11, two British barristers, Roland 
Berri II and Dr. L. L. Ware, decided that 
a possible means of eliminating war 
would be a select panel of highly 
intelligent people who would com­
bine their intellectual resources to 
help preserve world peace. They 
promptly set about to organize such a 
panel. In a sense-as a quick glance 
at today's headlines readily reveals­
their idea failed . But the organization 
they dubbed Mensa flourishes as a 
place where intelligent people can 
gather and allow their intelligence to 
run free. Some even let it run wild. 

To become a member of Mensa ( or, 
as members refer to themselves, an 
"M"). one must score somewhere in 
the 98th percentile on a standard IQ 
test. Thus, Mensa often is called an 
elitist society. On the other hand, 
because that is the only requirement 
for membership, its rolls comprise 
one of the most diverse collections of 
individuals anywhere. "Yes," says 
Charles M. Fallon, a Chicago 
business consultant and former 
chairman of American Mensa, "we are 
an elitist society. But we're the most 
democratic elitist society in the 
world ." 

An Anti-Social Device? 

Still , some critics denounce Mensa 
not so much as an organization but . 
because it is based on what they see 
as an antisocial device: the IQ test. 

The concept of an intelligence 
quotient (IQ) was evolved from the 
work of Alfred Binet (1857-1911), an 
experimental psychologist at the 
Sorbonne in Paris. In the early 1900's, 
he developed tests to identify "men­
tally defective" children in the French 
school system. Binet presented 
problems that were graded in difficul­
ty to a large sample of children. From 
the resulting answers, he was able to 
assign to each age group a set of 

problems which the average child in 
that group was just able to solve, 
giving rise to the concept of mental 
age (M.A.). Thus, a child who could 
solve the problems that the average 
10-year-old could solve was said to 
have a mental age of 10, regardless of 
his chronological age (C.A.). If a child 
whose C.A. was eight was found to 
have a mental age of 10, he was said to 
have an IQ of 125, based on the 
following equation: 

M.A. X 100 10 X 100 

1.Q. = C.A.100 = 8 = 125 

Binet then discovered that IQ tends 
to remain constant all through a 
child's development. (Later research 
has unearthed some exceptions to 
this rule, and some evidence in-

. dicates that the aging process also 
affects IQ but, by and large, the rule 
tends to hold.) Since Binet's work, 
dozens of other standardized IQ tests 
have been developed, and on many of 
them a score in the 98th percentile 
qualifies for Mensa. 

But critics claim that IQ tests are, at 
best, inaccurate, primarily because 
" intelligence" is difficult to define-it 
comes in a wide. variety of shapes, 

Try These Typical IQ-Test Questions 
1. What word means the same as (p-a-y) in one sense and the same as (b-o-t­

t-o-m) in another sense? 
2. Which of the following sentences best describes the meaning of the old 

bromide "The used key is always bright?" 
a. Keep on the scene in order to stay with it. 
b. If you use a test key, you will appear bright. 
c. New devices often don't work well. 
d. Old ideas are the best. 

3. Which one of the following games does not belong in the group? 
a. Chess d. Mah-jongg 
b. Bridge e. Backgammon 
c. Go 

4. The word procure is the opposite of which of the following words: 
a. Retain d. Appropriate 
b. Abscond e. Purchase 
c. Forfeit 

5. Complete the following analogy: Green is to yellow as orange is to ____ ? 

a. Blue d. Yellow 
b. Purple e. White 
c. Brown 

6. The word aggravate means the same as which of the following words? 
a. Burden d. Intensify 
b. Enrage e. Complain 
c. Infect 

7. Which of the following words are most opposite in meaning? 
a. Intense d. Extreme 
b. Extensive e. Diffuse 
c. Majority 

8. Which of the following words does not belong in the group? 
a. Stone d. Pontoon 
b. Brick e. Oar 
c. Canoe 

9. Which two of the following words have the most similar meanings? 
a. Divulge c. Reveal 
b. Divert d. Revert 

10. Complete the following analogy: Mountain is to land as whirlpool is to 
___ ? 

a. Fluid d. Sky 
b. Wet e. Shower 
c. Sea 

11. The old saying "Don't trade horses when crossing a stream" most nearly 
means which of the following? 

a. You might fall off and get wet. 
b. Don't attempt something until you are fully prepared. 
c. Decide what you are going to do before you do it. 
d. Don't change plans when something is half completed. 
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shades and uses. Furthermore, so far, 
nobody has been able to devise an IQ 
test that is "culture fair." All such test 
scores are probably a reflection, at 
least in part, of the test-taker's en­
vironment, which, if intelligence is 
considered innate, should not enter 
into the picture. 

"We're fully aware of the short~ 
comings of IQ tests," says Gabriel 
Werba, a Detroit public relations 
consultant who is American Mensa's 
current national chairman "but at the 
moment, it's the best measurement 
tool we have. I think it's foolish­
maybe even destructive-not to know 

what your intellectual potential is so 
that you can use it fully." 

"Intelligence isn't everything. In 
fact, by itself, it probably isn't worth 
much at all. You need education, 
experience, talent, ambition, and 
personality to accomplish anything in 
this world. Intelligence is not a 
substitute for any of those attributes. 
But it does go a very long way toward 
enhancing them." 

Why Join? 
Still, why should intelligent people 

join such an organization as Mensa? 
Aren't there plenty of opportunities 

12. If a house Is 36 feet long and 27 feet wide, how wide would a house of the 
same proportions be if it were 72 feet long? 

13. Which number, when multiplied by 4, is equal to¾ of 112? 
14. What word means the same as (h-i-r-e) in one sense and the same as (b-e­

t-r-o-t-h) in another sense? 
15. Which word does not belong In the following group? 

a. Car d. Happy 
b. Moon e. Belief 
c. Fish 

16. If seven belly dancers can lose 20 pounds altogether in eight hours of 
dancing how many additional belly dancers would be needed to lose that 
same 20 pounds in only four hours of dancing, providing the new dancers 
shed weight only half as fast as the original seven dancers? 

a. 7 d. 14 
b. 21 e. 12 
~v . 

17. Which two of the following words are the most similar in meaning? 
a. Autonomy c. Oligarchy 
b. Autocracy d. Dictatorship 

18. What number comes next in the following series?: 2, 3, 5, 9, 17 __ _ 
19. Some Mensa members are geniuses. All geniuses have some human virtue 

as redeeming qualities. Using these two facts, which of the following 
conclusions is most correct? 

a. Mensa members all have some virtues. 
b. All geniuses are quality Mensa members. 
c. Some Mensa members have redeeming qualities. 

20. The old saying "The good Is the enemy of the best" most nearly means 
which of the following? 

a. If you are good, you will best your enemy. 
b. Be good to your best enemy. 
c. Don't accept less than your best. 
d. The good struggle against the best. 

Mensa Quiz Answera 
1. (Foot). 2. (a). 3. (b). 4. (C). 5. (d). 6. 
(d). 7. (a & e). 8. (a). 9. (a & c). 10. (c). 
11. (d). 12. (54 feet). 13. (21). 14. 
(engage). 15. (d). 16. (d). 17. (b & d). 
18. (33). 19. (C). 20. (C). 

Scoring Scale 
Give yourself one point for each 
correct answer. You receive an ad­
ditional four points if you completed 
the test in less than 10 minutes; three 
points if you completed it in less than 
15 minutes; two points if you com­
pleted it in less than 20 minutes; and 
one point if you completed it in less 
than 25 minutes. 
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If you scored: 

20-24 points You are quite 
intelligent-a perfect candidate for 
Mensa. 
15-19 points This should put you in 
the high upper pel'cent of the 
population-certainly a Mensa can­
didate. 
10-14 points An honorable score. You 
might want to try the Mensa test. 
Fewer than 10 Forget about joining 
Mensa, but you're in good company. 
Many world-famous figures (writers, 
businessmen, artists, etc.) don't have 
exceptional IQ's either. 

for mind-stretching in the day-to-day 
world? 

Well, no, at least not according to 
Mensans, many of whom find 
themselves locked into rigid 
mediocrity in their lives outside of the 
organization . Even professionals who 
are likely to associate with other 
highly intelligent people find that 
activities and conversation tend to 
center on the narrow fields of their 
own careers. Thus, it is the uniquely 
odd combination of elite equalization . 
that attracts most active members. 

"You don't have to prove anything 
in Mensa," Charles Fallon points out. 
"You've already proven it by qualify­
ing for membership. So you don't 
have to hold back for fear of showing 
up or antagonizing a superior on the 
job, or a friend br relative. On the 
other hand," he adds with a wry smile, 
"you don't have to be afraid to show 
your ignorance or make a mistake, 
either. Everyone here knows you're 
not stupid." 

Even the organization's name an­
nounces its egalitarian commitment: 
mensa is Latin for "table," connoting 
a round-table society in which 
everyone is equal. 

Women in particular often find 
Mensa an enriching equalizer. 
Although women now compose only 
about one-third of the total 
membership, their numbers are in­
creasing as more and more discover 
that, in Mensa, their minds are at least 
as important as their other attributes. 
Sometimes the results are dis­
astrous .. Married women who have 
been living for years in their 
husband's shadows discover their 
own intellectual potentials and begin 
looking for richer fields in which to 
cultivate them. The divorce rate is 
high among Mensans-but so is the 
rate of marriages among people who 
meet in Mensa. 

Meeting-and talking-is what 
Mensans do most. "We now have 
about 150 chapters, or local groups, 
as we call them," explains Margot 
Seitelman, American Mensa's ex­
ecutive director. (She heads the 
organization's small paid staff, so 
that, while she qualifies for 
membership, she is not permitted to 
join; ;this is intended to help maintain 
her impartiality and egalitariansism.) 

"Some local groups are quite 
large," she says, "with several hun­
dred members; others consist of only 
a handful of people. Most of the 
groups have some sort of monthly 
meeting, usually featuring a 
provocative speaker, followed by 
discussion and general socializing." 

Continued on page 101 
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How would you like to contribute to the design of the Air Force's future communications 
& electronic systems? Our engineers do systems, project and consultive engineering for 
the Air Force & Department of Defense. We have openings in the following areas: 
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• Digital 
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• EMC / Radhaz 
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Send detailed resume or SF-171 (Personal Qualification Statement) to: 
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Attention: Ms Jo Ann Berry 

Scott Air Force Base, IL 62225 
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The 
Second 

Mile 
William E. 

Wickenden 

William Elgin Wickenden 
(1882-1947) was director of ASEE 
from 1922 to 1929. He was in 
charge of the major evaluation of 
engineering in the 1920s known 
as the Wickenden Report. In the 
course of a long and distinguish­
ed career, he taught electrical 
engineering at MIT, was president 
of the Case Institute of Tech­
nology and vice president of 
AT&T. He is probably best known 

· for ''The Second Mile," which was 
first presented at the annual 
meeting of the Engineering In­
stitute of Canada in 1941. We 
think this work, although written 
forty years ago ( and reflecting 
some conditions that no longer 
prevail-such as the reference 
throughout to professionals and 
students as men}, remains highly 
pertinent to the practice, teaching 
and study of engineering. The 
basic issues have changed little 
over the years. 

Sculpture: Theodore Roszak - - Surveyor (1959) 

A classic in the literature of engineering points the 
way toward success in today's world. 

This article appears by specia l arrangement with 
Engineering Education, a publication of the 
American Soc i ety of Engineering Education. 
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Every calling has its mile of 
compulsion, its daily round of 
tasks and duties, its standard of 
honest craftsmanship, its code of 
man-to-man relations, which one 
must cover if he is to survive. 
Beyond that I ies them i le of 
voluntary effort, where men strive 
for excellence, give unrequited 
service to the common good, and 
seek to invest their work with a 
wide and enduring significance. It 
is only in this second mile that a 
calling may attain to the dignity 
and the distinction of a profession. 

Of professions there are many 
kinds; open professions like 
music, to which any man may 
aspire within the bounds of his 
talents, and closed professions 
like medicine which may be 
entered only through a legally 
prescribed process; individual 
professions like painting and 
group professions like law, whose 
members constitute 'the bar', a 
special class in society; private 
professions like authorship and 
public professions like jour­
nalism, artistic professions like 
sculpture and technical 
professions like surgery; 
ameliorative professions like the 
ministry and social work, and 
professions which safeguard 
social institutions through a 
technique of destruction , like the 
army and navy. Despite all these 
differences of pattern, certain 
characteristic threads run like a 
common warp beneath the vary­
ing woof of every type of 
professional I ife and endeavor. 

If one searches the authorities 
for definitions of a profession he 
will probably find four kinds. One 
is likely to hold that the deter­
mining quality is an attitude of 
mind, that an altruistic motive can 
lift any honorable calling to the 
professional level. A second may 
say that it is a certain kind of work, 
one requiring special skill on a 
high intellectual plane. A third 
may state that it is a special order 
in society, as the bar, the bench or 
the clergy. Still others insist that 
no work can be professional 
without a confidential 
relationship between a client and 
his agent, as that of patient to 
physician, litigant to lawyer, etc. 
None of these definitions is self­
sufficient. Taken together, like 

THE WOMEN ENGINEER- FALL 1982 



the legs of a table, they give a 
profession a stable base of sup­
port. 

What is the distinctive mark of 
professional man? First, we may 
say that it is a type of activity 
which carries high individual 
responsibility and which applies 
special skill to problems on a 
distinctly intellectual plane. Se­
cond, we may say that it is a 
motive of service, associated with 
Ii m ited rewards as d isti net from 
profit. Third, is the motive of self­
expression, which implies joy and 
pride in one's work and a self­
imposed standard of excellence. 
And fourth, is a conscious 
recognition of social duty to be 
fulfilled among other means by 
guarding the ideals and standards 
of one's profession, by advancing 
it in public understanding and 
esteem, by sharing advances in 
technical knowledge, and by 
rendering gratuitous pub I ic ser­
vice, in addition to that for or­
dinary compensation, as a return 
to society for special advantages 
of education and status. 

Next, what attributes dis­
tinguish the corporate life of a 
group of persons as professional 
in character? We may place first a 
body of knowledge (science) and 
of art (skill) held as a common 
possession and to be extended by 
united effort. Next is an 
educational process based on 
this body of knowledge and art, in 
ordering which the professional 
group has a recognized respon­
sibility. Third is a standard of 
personal qualifications for admis­
sion to the professional group, 
based on character, training and 
proved competence. Next follows 
a standard of conduct based on 
courtesy, honor, and ethics, 
which guides the practitioner in 
his relations with clients, 
colleagues and the public. Fifth, 
we may place a more or less 
formal recognition of status, 
either by one's colleagues or by 
the state, as a basis for good 
standing. And finally, there is 
usually an organization of the 
professional group, devoted to its 
common advancement and its 
social duty, rather than to the 
maintenance of an economic 
monopoly. 

The traditional professions of 
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law, medicine and divinity had a 
common fountainhead in the 
priestcraft of antiquity. What is 
professional in modern technical 
callings such as engineering can 
be traced back only as far as the 
medieval craft and merchant 
guilds, which arose out of the 
breakdown of feudalism. 

There being no other effective 
authority, the guilds took over the 
regulation of the hours of labor, 
the observance of holidays, the 
length and content of appren­
ticeship, the wage system, the 
standards of workmanship and 
the quality of goods. The guilds 
also tested the progress of 
novices, apprentices and 
journeymen, and finally admitted 
them to the ranks of the masters 
with imposing ceremonies, of 
which college commencements 
and inaugurals are the most 
picturesque survivors in our 
modern day. 

guarantee competence by 
designating a group of its 
members to conduct professional 
examinations and to issue public 
licenses to those who pass them 
successfully, or it may leave 
professional bodies free to issue 
their own credentials. Both of 
these practices may exist side by 
side, as in the realm bf medicine, 
where the state licenses general 
practitioners through a board of 
examiners, while the various 
groups of specialists have volun­
tary organizations which examine 
and certify physicians seeking 
recognition in their respective 
fields. In the end, it comes down 
to the same princi pie-a profes­
sion must guarantee to the public 
the trustworthiness of its prac­
titioners. In return, the public 
protects the profession from the 
incompetent judgment of the 
layman by a privileged position 
before the law. 

" .. . a profession must guarantee to the 
public the trustworthiness of its practitioners." 

Many features of th is distinctive 
type of citizenship are 
perpetuated in our modern 
professional bodies. The public 
grants to a profession more or 
less tangible monopolies and 
self-governing privileges, in con­
sideration of which the profession 
engages to admit to its circle only 
men of proved competence, to 
guarantee their trustworthiness, 
to insist on the observance of 
ethical relations and practices, 
and to protect the public against 
bungling and extortion. 

When a layman comes face to 
face with the complex and often 
terrifying specialization of 
professional skill and knowledge, 
he is likely to be baffled or easily 
misled. If you have a problem of 
mental illness in yourfamily, how 
can you be sure you are dealing 
with a qualified psychiatrist and 
not with a plausible but un­
scrupulous quack? To protect 
you in these emergencies the 
public wisely puts the burden of 
guaranteeing at least minimum 
standards of competence and 
ethics on the profession itself. 

The state may implement the 
obligation of a profession to 

Professional status is therefore 
an implied contract to serve 
society, over and beyond all 
specific duty to client or 
employer, in consideration of the 
privileges and protection society 
extends to the profession. To 
possess and to practice a special 
skill, even of a high order, does 
not in itself make an individual a 
professional man. Mere technical 
training, at any level, is vocational 
rather than professional in nature. 
The difference between technical 
training and professional educa­
tion is no simple matter of 
length-any difference of two 
years, or four, or six; nor is it a 
mere matter of intellectual dif­
ficulty. It is rather a matter of spirit 
and scope. More specifically, it 
can be described as an overplus 
beyond the knowledge, however 
intricate, a man needs to master 
his daily tasks. 

. The overplus in professional 
education, in short, is that which 
enables a professional man to 
view his work not only as a skilled 
service to a client but also in terms 
of its consequences for society. 
No professional body can be 
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The Second Mile . .. 

strong and effective unless it 
contains a substantial nucleus 
whose intellectual attainments far 
exceed in depth and breadth the 
technical demands of its practice. 

The ethical obi igations of a 
profession are often embodied in 
codes and enforced by police 
powers. Even when not written 
canons exist, as in the artistic 
professions, unwritten usages 
and standards exercise a power­
ful guiding and restraining in­
fluence. The physician and the 
lawyer are bound by explicit 
obligations. As engineers, our 
codes are less tangible and the 

means of enforcement less ex­
plicit, in proportion as our duties 
are less definable, but our ethical 
obligations are no less binding 
morally. 

No professional man can evade 
the obligation to contribute to the 
advancement of his group. His 
skill he rightly holds as a personal 
possession and when he imparts 
it to another he justly expects a 
due reward in money or in service. 
His knowledge, however, it to be 
regarded as part of a common 
fund built up over the 
generations, an inheritance 
which he freely shares and to 
which he is obligated to add; 
hence the duty to pub I ish freely 
the fruits of research and to share 

the advances in professional 
technique. If the individual lacks 
the ability to make such con­
tributions personally, the least he 
can do to pay his debt is to join 
with others in creating common 
agencies to increase, disseminate 
and preserve professional 
knowledge and to contribute 
regularly to their support. That is 
the purpose to which a large 
share of the membership dues of 
our professional societies is 
devoted . 

Too many engineers exhibit an 
unenlightened and petty attitude 
on these matters; mature men 
who complain that the direct 
returns to them of the researches 
and publications of a professional 

Pencil sketch for an allegorical colored monograph which depicts Sir Isaac Newton seated at the bottom of the sea; water being the 
symbol of his materialistic philosophy. Wi lliam Bl ake, study for Newton (c. [975 
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society are not worth the annual 
fee, and young men who grumble 
because membership does not 
lead to direct preferment in rank 
and salary. Shame on us! 

Many men who call themselves 
engineers and who have proved 
themselves competent in accepted 
technical practices, have not 
attained a real professional 
stature. Some are victims of a 
deficient education, not in the 
sense that school and college 
failed to teach them all they would 
ever need to know, but rather 
failed to inculcate a taste and a 
capacity for continued learning 
under self-direction. They are 
usually the men who have let their 
scientific training slip away after 
they have mastered a specific job, 
who have been unable to sur­
mount the routine of early ex­
perience and have gradually 
grown content with mediocrity. 
Some of the difficulty may be 
inherent in the operating routine 
so often associated with an 
engineer's work. If these deficien­
cies exist, they are not solely a 
reflection on the individuals in­
volved, but also on the 
professional body. One of its 
obligations to its younger 
members is to give effective 
stimulus and guidance to their 
growth. 

There is a school of thought 
which has two quick and ready 
remedies for all the ills and 
shortcomings of the engineering 
profession. One is to keep 
students longer in college and to 
compel them to cover courses in 
both liberal arts and engineering. 
The second is to limit strictly the 
use of the title 'engineer' to men 
who have obtained a public 
license. One need not quarrel 
with either the aims or the means; 
so far as they go both are good, 
but they cover only the first mile. 

Registration will probably 
always be a qualifying standard 
rather than a par standard for the 
engineering profession. By its 
nature, it cannot be a standard of 
distinction. It will go far toward 
keeping the wrong men out of the 
profession, but it will serve only 
indirectly to get the right men in. 
Beyond it lies a second mile of 
growth and advancement for 
which effective guidance, incen-
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tives and rewards can be provided 
only within the profession itself. 

The proposal to compel all 
engineering students to remain 
six years or more in college in 
order to complete combined 
courses in liberal arts and in 
engineering is attractive in theory 
but unworkable in practice. Some 
young men should do so, but the 
majority will not. Those who do 
are likely to find that the advan­
tage gained comes quite as much, 
or even more, from sharing the life 
and spirit of two divisions of 
education with differing ideals 
and traditions, as from a more 
extended range of studies. 

The engineer needs his profes­
sion for his personal advance­
ment. That is the purpose which 
brought it into being.* He needs it 
most at the beginning of his 
career. Young men need for their 

integrity and competence. He 
needs protection against those 
who assume that he is 'just 
another employee' and against 
sub-professional groups seeking 
to act for engineers in the process 
of collective bargaining. He needs 
protection against the levelling 
influences of unionism and of civil 
service. He needs his profession 
because of his stake in the ad­
vancement of knowledge and 
technical skill. 

Few engineers can do much 
about it alone. Collectively their 
capacity to advance knowledge is 
beyond calculation. 

Millions of individual, unrelated 
efforts will not add up to the future 
that invites our profession. This is 
no time for engineers to wrap 
themselves in the mantle of isola­
tion; let us get together and be 
about our common business. 

"Professional status is therefore an 
implied contract to serve society, over 
and beyond all specific duty to client or 
employer ... " 

advancement wider sources of 
information , more varied per­
sonal associations, broader 
stimulation to ach ievement and 
les formal contacts with their 
seniors than they usually find in 
their daily jobs. As men mature 
they come to value professional 
rewards-friendships, recogni­
tion , responsibility, pride in 
belonging, evidences of distinc­
tion, etc .-no less and often more 
than money rewards. These are 
the durable satisfactions of life. 

The engineer, in a society 
based largely on group relations, 
needs his profession to safeguard 
his occupational and economic 
welfare. He needs protection 
against unethical competition, 
against indiscriminate use of the 
title 'engineer, ' and against all 
influences which might under­
mine public confidence in his 

·The first professional society, The 
Institution of Civil Engineers, was organiz­
ed in London. The official account of its 
founding begins, 'It was toward the end of 
the year 1817 that a few gentlemen, then 
beginning life, impressed by what they 
themselves felt were the difficulties young 
men had to contend with in gaining 
knowledge requisite for the diversified 
practice of engineering, resolved to form 
themselves into a society.' 

There are undoubtedly some 
who feel that the cultural and 
sp iritual interests of society are 
menaced by a greater dominance 
of technological education. I am 
unable to share these fears. We of 
the engineering schools have no 
quarrel with liberal education. 

Weare not indifferent to 
culture, save that of the dilettante 
type. Culture is to us not a form of 
professional interest, nor the fruit 
of any form of pose or academic 
exposure, but the fruit of spon­
taneous activity which all may 
share on an amateur basis in that 
second mile which lies beyond 
the compulsions of one's econ­
mic occupation. Expressional 
activities-sport, music, writing, 
speaking, dramatics, and the arts 
of design-also the reading of 
books, are flourishing on many an 
engineering campus today quite 
as vigorously as in many a so­
called liberal college. If destiny is 
to make ourtechnological in­
stitutions responsible in the 
future for a major stem of higher 
education, and not merely for 
some of its specialized phases, I 
have faith that we shall give a 
good account of our stewardship. fl, 
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Take off with 
a great career 

with E-Systems 
in Greenville, 

Texas. 

E-Systems is a multi-million dol­
lar international corporation 
whose sales have doubled in the 
past 5 years by solving some of 
the world's toughest electronics 
problems. We offer excellent 
salaries, company-paid health , 
major medical, dental, life insur­
ance, Employee Stock Own­
ership Plan , and a lot more. 
We have continuing require­
ments at our modern Green-
ville facility for: 

Structural Design 
Engineers. 

BS or MS in mechanical en­
gineering or aeronautical en­
gineering in design or basic 
aircraft structures, new and/ 
or modified structures, and 
structural rework . 

Stress Engineers. 
BS or MS in civil engineering , 
mechanical engineering or aero­
nautical engineering in deter­
mining structural integrity of ma­
jor airframe components , will 
determine design loads vibra­
tion and flutter characteristics . 

Electronic Hardware/ 
Software Engineers. 
BS or MS in electrical engineer­
ing, math or physics. Opportuni­
ties in the analysis, design, and 
development of major electronic 
reconnaissance and surveillance 
systems that utilize real-time 
data processing/embedded 
computer resources . 

If your career objectives in­
clude a responsible and reward­
ing position with a company that 
offers outstanding compensa­
tion and benefits , professional 
growth and job satisfaction, 
we 'd like to talk to you. 
Send your resume to: 
Department JS-M, Staffing, 
E-Systems, Inc., Greenville 
Division, P.O. Box 1056, 
Greenville, Texas 75401. 

An equal opportunity employer M/F, H, V 
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"We also have special-interest 
groups, known as SIG's, " she adds. 
"Of the approximately 150 of those, 
the areas range from astrology to 
astronomy, from gourmet cooking to 
game-playing, and an enormous 
variety of interests in between." 

One reason for so many SIG's is 
that Mensa, as an organization, is 
committed to taking no stand on any 

THANKS TO YOU. 

lllellSQ 
issue whatsoever, to preserve the 
concept that intell igence-and only 
intelligence-is the society's raison 
d 'etre. But opinions, ideas, causes, 
and crusades among members are 
vigorously encouraged-through the 
SIG's. 

MAYOR MAYOR MAYOR 
M. BARRY H.L. MARSH Ill R. ARRI 'GTO . JR. 
Washington. D.C. Richmond. Va. Birmingham.Ala. 
LeMoyne Owen Col. Virginia Union Uniu Miles Col 
& Fisk Uniu 

Mensa contends that on the basis of 
that 98th-percentile IQ requirement, 
one out of every 50 people qualifies 
for membership. Several thousand of 
them are reading this article. You may 
be one of them. To find out, write to 
Mensa for a list of acceptable IQ 
scores. If you don't know, or can't 
document, your IQ score, Mensa will 
provide (for $8) a valid take-at-home 
IQ test. If you do well on that test, 
you'll be asked to take a proctored 
test for a $12 fee. And if you jump that 
hurdle, you'll be invited to join Mensa. 
Annual dues are $30, for which 
members receive a 10-times-a-year 
magazine, plus the contact with other 
high IQ types in the area. And then 
there's the knowledge that you have 
brains-perhaps more than you ever 
real ized , or used. 

For more information, write to 
Mensa, Dept. EO, Brooklyn, New 
York 11223 D 

Your contributions help thousands of 
students develop skills that you, and our 

country, depend on every day. 
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o Professional Woman Engineer -~~~~~~~~---- D directly to our advertisers, OR 
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o continue receiving The Woman Engineer Other Comments: ________ _ 
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White Hats, 
Gre~ 

Hats, 
Black Hats 

Business, like all other human 
activities, conta ins potential 
ethical problems. Your re­
sponse depends on )'our per­
sonal ethics. However, there 
are alternatives to going along. 

One of the main objectives of job applications and 
letters-of-reference is to assure the honesty of the 
employees . But what happens when employees are 
confronted with dishonesty on the part of co-workers 
or superiors? This is one of the most stressful , com ­
plex and discouraging situations facing those who are 
at the bottom of the work ladder. Consider: 

• Helen's new Notary seal was paid for by the law firm 
she just joined as a legal secretary. She is told to 
notarize a document which has already been 
signed . She asks the secretary across the hall 
whether she should , not having witnessed the sign­
ing nor even recognizing the signature. She is told 
that they do it all the time, and she'd better just go 
ahead and notarize the document. 

• Jane gets her first job as a bookkeeper for a con­
struction company. She notices that several of the 
workers are slipping sacks of concrete, bricks, and 
nails into their cars at the end of the day. She 
wonders whether to speak to her supervisor, when 
she sees him loading his pick-up with lumber. 

• Sylvia is secretary to the company Treasurer. She is 
told to issue airplane tickets for the President, his 
parents, wife, and three ch ildren, to Miami for a 
week . Knowing that office-issued tickets are to be 
used only by company personnel, she questions her 
boss. She tells Sylvia that the company rules and 
policies can be broken by the President. 
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by Joan F. Knox 

• Sally works as an administrat ive assistant for a 
governmental official. A month before Christmas he 
tells her to deliver two rolls of stamps to his wife . 
Feeling as though she would be participating in a 
theft from the taxpayers, she tries to avoid becom­
ing involved. Her boss becomes angry and tells her 
to do as she's told or she can look for another job. 

These stories are true and illustrate some of the 
types of problems confronting employees. Such situa­
tions are not the rule ; unfortunately, they are not rare , 
either. Let's examine how these specific cases were 
resolved . 

Helen had notarized the document in question and 
several others like it, when someone tells her that what 
she has done is a misdemeanor of the third degree. To 
protect herself in the future, she suggests Helen say 
something like, " In case I'm asked to testify under oath 
in court , I want to be able to say that , even though I 
can 't remember the specific document, it has always 
been my practice to notarize only those signatures I 
witness personally." 

Jane, the bookkeeper, decides to say nothing about 
the material being taken from the company, since she 
is not directly involved. 

Sylvia, the Treasurer 's secretary, is told to make out 
the airline tickets or someone else will be given her val­
idating stamp. Sylvia is afraid to put her job on the line, 
even though she knows that the cost of the tickets for 
the President's family will end up as a business deduc­
tion. She makes out the tickets. 

Sally's boss tells her that he will be responsible fo r 
her taking the stamps to his wife . Her job is interesting 
and pays well , she reasons , and she needs it to support 
herself and send a little money home each month . She 
finally does as she is told. The wife adds to her d iscom­
fort by being visibly embarrassed . Sally feels worse 
and worse, and concludes that on ly she can be 
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responsible for her actions . She ends up with peace of 
mind when she buys two rolls of stamps and puts them 
in the office stamp box. 

When there is a confrontation over ethics , the 
employee will understandably feel resentment. The 
employer will often feel defensive and angry. Neither 
will fo rget. Sometimes superiors have even been 
known to make more questionable requests , as if to 
force control or break the employee's ethical will . An 
employer can even make an employee quit. What are 
the limits? 

Confrontations over ethics leave 
emplo~ees confused and resentful, 
while superiors often feel defensive 
andangr~. 

Sally's boss takes seven more rolls of postage 
stamps during the year. Each time he takes the stamps 
with his own hand and she buys no more replace­
ments. On several occasions she notices , and asks him 
about, duplicate expenses for items such as gasoline , 
meals and motel rooms on his office Master Charge, 
which are covered by his per diem and travel allo­
wance. He becomes angry and tells her to do as she is 
told. 

Feeling increasingly uncomfortable, she writes to an 
out-of-state lawyer friend . He replies , 

" I don 't want to discourage you , but it's a fact of life 
that there is some dishonesty in many businesses. 
There are many reasons for this , having to do with the 
state of the economy and the world , dealings between 
strangers instead of friends, and the erosion of tradi­
tional standards and values. You can stay on the job. 
or you can go. 

" It's hard to avoid getting pulled into direct involve­
ment. If you can bring yourself to do it, go ahead and 
ask about discrepancies , and try to avoid doing 
improper things yourself. Never mind the other fellow's 
conduct. If you know someone in personnel, or have a 
supervisor you trust , you might discuss the problem 
and see what happens. 

" Keep an Office Diary! Keep it at home! Note the 
date, what he said , what you said , what you did, what 
he did . This will provide you with details which you 
would otherwise forget, and which you can use, if 
necessary, to protect yourself. " 

"EverlJbod~ does it" is an easill' un­
derstandable rationale for going along 
with unethical practices. It's not, 
however, a valid defense. 

Over the months Sally gradually learns more and 
more, and becomes more involved in unethical busi­
ness practices. She thinks and worries about the situa­
tion a great deal. One day she refuses to do what she is 
ordered to do and quits. Some of her friends tell her 
she should have waited until her boss fired her, and 
then she could have collected Unemployment 
Compensation . 
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One day Sally goes to the State Employment Office 
and then next door to the Unemployment Compensa­
tion Bureau. She learns some interesting things from a 
counselor. An employee cannot be forced to do some­
thing that is against the law, and , if there is sufficient 
cause, an employee can quit a job and still collect 
unemployment insurance. 

Sally decides that, although she is afraid of being 
labeled a trouble-maker , she needs the money and 
wants to follow through because of the principles 
involved. she applies and is turned down, for lack of 
sufficient cause. She appeals, although she is afraid of 
confronting her boss in person at the hearing. She 
receives notice of the date, time, and place of the 
hearing . 

When the day comes , a tape recorder is on the table 
between her and the District Appeals Referee. There is 
no one else in the room. Her boss does not appear. 
She is sworn in . She asks if she will incriminate herself 
by what she says. Although she is told the hearing is 
confidential , she is not reassured and tries to say as lit­
tle as possible . 

The Referee, after half an hour of questioning , 
focuses on the specific reason for her leaving. He asks 
her, " Did your employer ask you to do something 
which was illegal?" 

She answers, "Yes ." He ends the interview. 
She receives a notice in the mail within a few weeks 

that she has won the appeal and will be eligible to 
receive a weekly check while she looks for another job. 
However, enclosed is a page summarizing the hearing, 
including her accusat ions. While it makes her shudder 
to imagine her boss reading his copy, she has the 
satisfaction of knowing that his new administrative 
assistant wi ll also read it. 

"Never mind the other fellow's con­
duct." The question must be, "What 
do I do in this situation." 

She writes to her lawyer friend to inform him of what 
has happened. He replies , 

" Many government officials and company executives 
who end up in the courts for dishonest practices have 
their aides , assistants, and secretaries beside them as 
co-defendants. So watch out! 

"The Office Diary is about the only way I know for an 
employee to establish a long-term pattern of ethical 
intent without actual witnesses. Try to see that office 
policies and procedures call for authorizations, such as 
initialing or signing of vouchers and reimbursement 
applications. You can even try for a letter of authoriza­
tion or instructions which will cover your actions. 

"The best to you , my friend . There are plenty of 
good-guys out there, and I hope you find one to work 
for soon. " D 
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Energy Research 
Management 

GRI is a national energy research organization that finances, plans, and 
manages technological research and development programs in the natural 
gas industry for the benefit of the ratepayer. 

GRI is a new and dynamic organization. We will double our research staff 
between 1981 and 1983, and are seeking talented professionals with 
technical backgrounds, strong communication skills, a minimum B.S. in 
Engineering or Scientific discipline, and, ideally, 2-5 years' project manage­
ment experience in the following areas: 

GAS SUPPLY RESEARCH 
•Methane from aquifers/coal seams 
•Stimulation and design of gas shale 
•Fossil fuels process development and gasification technologies 
•Land and marine biomass production 

EFFICIENT UTILIZATION AND COMMERCIALIZATION 
•Residential and commercial gas appliances and furnaces 
•Industrial processes, heat recovery, burner development 
•Fuel cell and solar energy systems 
•Heat pumps · 
•Cogeneration applications 
•Commercialization 

ENVIRONMENT, SAFETY AND DISTRIBUTION 
•Environmental research 
•LNG hazard analysis 
•Gas distribution systems 

FUNDAMENTAL RESEARCH 
•Combustion , surface and electrochemistry 
•Thermodynamics 

GAi's salary and benefits package are competitive. The opportunities are 
open and the experience unmatched. Energy research is the key to a 
promising future. Will you be one to help insure it? 

CONT ACT: Office of Professional Employment 

GAS RESEARCH INSTITUTE 
8600 West Bryn Mawr Avenue, Dept. WME-100 
Chicago, IL 60631 

equal opportunity employer m/1/h 

Gas Research Institute 
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One fundamental change that thinking machines will 
make will be to process information in a manner radi­
cally different from the way it is done now. Hi,nts of 
what the future will be like in this regard can be seen at 
Yale University, whose artificial-intelligence research 
stresses computer programs that deal with words and 
ideas. 

FRUMP, at Yale, enables the computer to truly 
"understand" a word and ideas associated with it, and 
to use its understanding to reach logical conclusions. 

Another Yale program has read news stories of 
former Secretary of State Cyrus Vance and can answer 
questions about Vance's activities, based on its knowl­
edge of the relationship between various activities and 
their meaning. Asked, for example, if Vance's wife ever 
met the wife of the Soviet leader, Leonid Brezhnev, 
CYRUS decides that the answer to such a question 
probably resides in an analysis of diplomatic social 
functions where both Vance and Brezhnev have been 
present, since their wives probably also would be 
there. It discovers that the two men did , indeed , attend 
the same reception with their wives and concludes that 
Mrs. Vance and Mrs. Brezhnev probably have met. 

COMPUTER ASSISTANTS 
Such capabilities, however rudimentary, lead Raj 

Reddy of Carnegie-Mellon University in Pittsburgh to 
speak of intelligent computer assistants aiding people 
who deal in information, from journalists to stockbrok­
ers to scientists to bureaucrats. " If a computer can 
read a book, for example, a sophomore-level physics 
book, and answer the questions at the end of a chap­
ter, then it is beginning to do the kinds of things you 
would expect from an intelligent assistant who has 
gone to college," he says. 

"A machine that is going to act as an intelligent 
assistant must be able not only to learn from books, 
but also from examples and by observations, by dis­
covery of things. When that happens we will begin to 
see a significant enhancement of our capabilities," 
Reddy says. "Our assistant will have the capability to 
examine quickly a vastly larger body of knowledge 
than you or I could and then report back with the 
alternatives available to us. It might say, 'Here are the 
five best alternatives for dealing with this problem and 
here are the implications of each ."' 
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The first of the first generation: EN IA C, at Univ. of Pennsylvania 's 
Moore School of Electrical Engineering, was the first genera/­
purpose electronic calculator. It went on-line in 1946. Its prim­
ary task was computation of ballistic tables, but it was also used 
for a wide variety of other scientific problems. 

The CYRUS program at Yale suggests how intelli­
gent computers will be able to see relationships 
between events. Asked , for example, why President 
Carter did poorly in his native South in presidential vot­
ing this year, a descendant of CYRUS will analyze 
campaign speeches, journalists' interviews with voters, 
public-opinion polls, post-election analyses and other 
information to offer an explanation in as much or as lit­
tle detail as desired . 

Market analysts already rely on computers' awesome 
computational skills to chart trends in stock prices or 
price-earnings ratios. But the stockbroker's intelligent 
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A.I . .. . another kind of mind. 
computer assistant will also be able to read news 
reports about industry trends, to digest annual reports , 
to interpret analysts ' statements and even to scan the 
speech that a large corporation 's president is giving to 
the graduating class at his alma mater. Then the com­
puter can give the broker its "buy" or "sell " order. At 
that point - if it weren 't for that little matter of human 
intuition - an investor might well wonder whether he 
needed his broker at all. 

Very sophisticated programs can read 
and digest news stories, perform complex 
medical diagnoses, and play championship 
backgammon, but no one has yet been 
able to develop a machine that can handle 
eye-hand coordination as well as a human 
baby does. 

ROBOTS 
The common perception of intelligent machinery is 

the robot that trundles about the home or office doing 
a variety of mechanical tasks in the manner of a 
general-purpose servant. But the most important 
robots of the future will be highly special ized 
machines. 

" If you want to imagine robots in the home," says 
Nils Nilsson of S.R.I. International in Menlo Park , 
Calif. , " it's more likely there will be a se lf-making bed 
that employs artificial-intelligence technology or a 
specialized device to sweep the floors ." 

Much of the effort in robotics at the moment, such as 
that at Carnegie-Mellon's Robotics Institute, is focused 
upon refining intelligent machines that can now do 
assembly-line work. Research there and at other insti­
tutions, such as S.R.I. International , Stanford Univer­
sity and MIT, is leading to more and more skillful 
mechanical arms and other machinery that will per­
form highly specialized , sometimes extremely undesir­
able or unsafe jobs with· grace and speed . But in the 
not-distant future robot-run factories will exist. 

" I think our problem of industrial productivity is sort 
of hopeless unless this country beg ins to develop 
robotics to help in th is area ," says Marvin Minsky, of 
MIT, who was an early worker in the robotics field . 

Reddy, Minsky and others say robots will be con­
structed , for example, to be used in ocean-bed mining , 
trundling along far beneath the ocean at depths where 
no human can go. Firemen will have rescue robots that 
go into a burning building, their mechanical eyes 
searching out human forms lying in hallways and 
rooms and rendering aid. Surgeons will have assistants 
with microscopes for eyes and prec ision mechanical 
hands designed to perform microsuturing with more 
skill and certainty than the human hand, which can 
shake or slip. Robots will play a major role in future 
space exploration . 

"There are aspects to human life that a 
computer cannot understand - cannot. 
Love and loneliness have to do with the 
deepest consequences of our biological 
constitution; understanding them is, m 
principal, impossible for a computer." 
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COMPUTER DEPENDENCE? 
But artificial intelligence also will produce knowl­

edgeable specialists of the future - computerized law­
yers , doctors, traffic engineers , chemists , air-traffic 
controllers , mi l itary tactic ians, economic forecasters, 
marketing experts, weather forecasters , laboratory 
technicians - yes, perhaps even electronic psycho­
analysts more sophisticated than DOCTOR, who inter­
viewed the Soviet scientist. 

Such developments have led to the fear that the 
machines will take over al l at once. "That's not the 
danger," says Daniel Bobrow of Xerox. "The real 
danger is that we will get to be more and more 
dependent upon the machines, too dependent." 

For example, if an intelligent machine that assists a 
doctor makes a mistake , who shoulc;l be sued for mal­
practice? The doctor who used it , or the humans who 
created it? And is it possible that a computerized 
assistant will lull the doctor into relying on it too much , 
permitting himself the dangerous luxury of not staying 
on top of the latest research? Will the day come when 
medical students will not be trained in the f ine points 
of d iagnosis because the intelligent mach ine makes 
such training seem superfluous? 

In the last analysis, it is emotions, feelings, attitudes 
that seem to argue most profoundly against the notion 
that machines can become as intelligent as humans, 
that machines will ever t ruly duplicate mankind . More 
than anything else, emotions seem to make us unique. 

A.I. experts are not truly concerned about 
a take-over by intelligent systems. What 
does worry them is that humans might 
find A.I. systems so convenient that more 
and more human functions of responsibil­
ity and decision-making will be delegated 
to them. 

Many artificial-intelligence scientists believe that it 
will certa inly be possible to program an intell igent 
computer.at least to act as if it had emotions - to 
undertake the actions that are expressions of loving 
somone, of being sad or happy. The Yale scientists 
have a computer program now in which two antago­
nists argue about Middle Eastern politics. At one point 
in the argument, one of the computers may react "an­
gri ly' ' to what it knows to be an untrue assert ion . "You 
know damn well that is not true ," the machine will print 
out. But th is interchange, while amusing , is nothing 
more than an artifact , merely a computer pro­
grammer's sleight of hand . The computer is not feeling 
an emotion. It is, however, exhibiting certain signs of 
emotion , manifestations that are similar to those of 
humans. 

Can man make a machine with a soul? It is a ques­
tion that no one can now answer fo r certain . 

There are those , of course, who do believe that the 
answer is no, and that perhaps we are taking the whole 
subject too seriously. Consider the conversation 
between two computers executing different artific ial­
intelligence programs. One was El,.IZA, the program 
that acted like a psychoanalyst. The other was PARRY, 
developed by Kenneth Colby, now of the Un iversity of 
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The real threat, A.I. experts believe, 
is not a take-over by intelligent systems, 
but of ever-increasing 
human dependence on such systems. 

California in Los Angeles; PARRY simulates the behav­
ior of a paranoid patient. 

PARRY: In my opinion , you have a one-track 
mind. 

ELIZA: What makes you think I have a one­
track mind? 

PARRY: I used to go to the track every week. 
ELIZA: What does that suggest to you? 

. PARRY: I avoid racetracks now because the 
races are fixed . 

ELIZA: Is that the real reason? 
PARRY: I'd rather not discuss it. 
ELIZA: What else would you like to discuss? 
PARRY: That's something I don 't want to go 

into. D 

Copyright © The New York Times 
Distributed by Special Features 
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I RECEIVE THE WOMAN ENGINEER FREE OF CHARGE! : 
I Here's how-If you are a woman engineering college grad (or within two years of graduating) or a professional woman engineer, all you have to do is fill out the I 

coupon below, print in ink , SIGN and send to: The Woman Engineer, c/o E.O.P., Inc ., 44 Broadway, Greenlawn, N.Y. 11740 

Check One Send to:----~-------
• Woman Engineering Student (Name) 
D Professional Woman Engineer 

I wish to o receive 
' D continue receiving The Woman Engineer 

D Yes D No 

(Signature) 

(Date) 

(Please Print Name) 

(Title-Career Position) 

(Company) 

(City) (State) (Zip) 
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Help our colleges 
cope with inflation. 
The money you give 
may decide whether 
I'm to be or not to be. 

-William Shakespeare 
Poet, Actor, Playwright 
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(City) (State) (Zip) 
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Major ____ Graduating Year ___ _ 

Name of college/university ______ _ 

How many other engineering graduates/students 
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recruitment magazines? _______ _ 

----------

Check One: 
Did you respond 
D directly to our advertisers, OR 
D through our resu me service? 

Other Comments: _________ _ 

-----------
Inflation is hurting colleges all 

over America. 
So please give generously. By 

helping to save my work from 
neglect you may prevent the great­
est Shakespearean tragedy of all. 

Help! Give to the college 
of your choice. 

C.ouncil for financial Aid IO Educ.anon. Inc. CF "'111 A public service of this maga:inc 
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People With Vision. 
That's what Motorola GEG 

is all about. 
Motorola's Government Electronics Group 

in scenic Scottsdale and Tempe, Arizona 
is a company that has advanced far and 
fast, thanks to foresighted management 

and imaginative professionals. As one of 
the most achievement-oriented high 

technology teams in the nation, 
we 're making progress through advanced 

electronics, with systems that have 

rocketed to neighboring planets, helped 
keep our country's communications 
secure, detected vital geographical 

features, and made waves in microwave 
circuitry. Our work is at the state of the 

art, and broadly diversified, and that 
means a wealth of opportunity for people 
from many fields, of many backgrounds. 

People with Vision. They're recognized, 
encouraged and rewarded at Motorola 

GEG. If you'd like to look into our 
professional possibilities, please call 

collect to Chuck Doyle (602) 949-3759, or 
write to Mr. Doyle at: 

Department 1169 
8201 E. McDowell Road 

Scottsdale, AZ 85252 

® MOTOROLA INC. 

Government Electronics Group 

" Motorola, A World Leader in Electronics -
Quality and Productivity Through Employee 

Participation in Management" 

An Equal Opportunity/Affirmative Action Employer 
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To improve a car's handling, 
test drive it in a computer. 

Maneuverability and responsiveness. Everyone wants a car with those 
handling characteristics. But what kind of maneuverability, and how much 

responsiveness? That's the challenge: finding a way to translate subjective tastes 
into objective engineering guidelines. 

At GM, we use sophisticated computer modeling to design and test the 
properties of vehicle structures, suspensions, steering systems, and tires. These 

make up the unique "fingerprints" that distinguish each model car from the others. 
We pioneered in the development of computer technology needed to do 

this complex designing back in the early'50s. And were still a leader in the appli­
cation of computer-aided vehicle dynamics. 

Once a prototype is built. the computer is also used to analyze data on 
maneuverability collected from gyros and accelerometers inside the car. Mea­

sured performance is compared to planned goals at every development stage 
until the car is ready for mass production. 

That's our idea of how to use technology to build cars and trucks. Atten­
tion to details where you don't see them, as well as where you do. Appearance 

and comfort may sometimes sell a car, but today's customers demand real value. 
Our goal, as the world's largest automotive manufacturer, is to maintain 

our lead by using new technology to build cars and trucks that perform better 
and last longer, with lower maintenance costs, than those built by any competitor 

-American or foreign. 

General Motors 
The future of transportation is here. 
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Again? In the last year, some 
companies have changed the way 
they look at the future. Not Intel. We 
are still developing new products 
that are reshaping the world of 
microelectronics. 

It began with the development of the 
first semiconductor memory. Then 
came news of a computer on a chip. 
The introduction of the iAPX 432 
micro mainframe represented yet 
another step in the advancement of 
computer technology. 

We still see the future as an exciting 
place. We see Intel as an exciting 
career choice for talented men and 
women who want to be part of a 
company that ignores the status quo 
and gives people the space and 
support to try new ideas. 

Check out an Intel career. We'll offer 
you some straight talk about 
compensation and advancement 

based on results. We'll explain the 
advantages of working with us in 
Oregon, Arizona, Texas or 
California. 
No hype. No empty promises. Open 
a dialogue today. Send your resume 
or a letter that outlines your 
education, experience and career 
goals to: INTEL COLLEGE 
RELA Tl ONS, to the location of your 
choice: Oregon, 5200 N.E. Elam 
Young Parkway, Hillsboro, OR 
97123; California, 3065 Bowers 
Avenue, Santa Clara, CA 95051; 
Arizona, 5000 W. Williams Field 
Road, Chandler, AZ 85224; Texas, · 
P.O. Box 9968, 12675 Research 
Blvd., Austin, TX 78766. We are an 
equal opportunity employer. 

• n+ _ I® winners 
I• •-ei by design 
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PROGRESS AND SUCCESS 
THROUGH CREATIVE ENGINEERING 

SPERRY: The Technology Resource. 

ENGINEERS 
A variety of challenging assignments exist. Work on the design of 

new products; or on the redesign of existing products; or be part of a 
R&D team preparing plans and specifications for new products or 
systems development. EE, ME and Physics degrees preferred. 

PROGRAMMERS 
A unique opportunity to move up your career ladder. Analyze the 

requirements of science, industry and government in all areas of data 
processing including information storage and retrieval. Primary 
activity will be in real-time applications and in simulation program­
ming. A Computer Science, Math or Physics degree required. (EE with 
CS minor acceptable.) 

FIELD ENGINEERS 
(Applications) 

An ideal position for the engineer who likes to mix with people and 
get out and do things. You'll be gathering and analyzing information 
from the field and you'll be devising modifications and special designs 
to meet customer needs. Degree in EE, ME or Physics necessary. 

Opportunities available at all levels-from entry to those with 
project and program management responsibility. 

Here at Sperry, we believe our most valuable asset is our people. 
We place high priority on maintaining an environment that st imulates 
... encourages advancement. Our exceptional in-house train ing oppor­
tunities; and the availability of graduate study assistance promote an 
exceptionally high level of professionalism. Our salaries are competi­
tive and our benefits outstanding. Look into Sperry opportunities for 
professional satisfaction and growth by sending your resume to: 

CHALLENGES-that creative minds thrive on. 
FREEDOM to innovate ... expand intellectually, and 
most important, to truly work at the cutting edge of 
technology. 

The Sperry Division is involved in some of the 
most technically advanced programs of the decade. 
Our willingness to listen-and respond, have made 
us a leader in radar, sonar, electronic counter 
measures, electronic warfare, avionics, simulation, 
vehicle traffic control and commercial marine 
systems development. Indeed, SPERRY 
CAPABILITY made us the logical choice of "prime 
developer'' of the Air Force's new MATE (Modular 
Automatic Test Equipment) program, and a major 
participant in the Navy's Trident Il program 
(navigation system development). 

Research these opportunities: 

SPERRY SYSTEMS 
MANAGEMENT 
Marcus Ave. and 
Lakeville Rd., 
Great Neck, 
Long Island, N.Y. 11020 
P.W.Smlth 
(516) 574-1136 or 3291 
Real time simulat ion 
programming, diag­
nostics.design review, 
testing, evaluation of 
performance. Inertial 
navigation. Inertial 
analysis. Digital and 
analog electronic 
equipment. Field 
engineering. Sonar 
and ASW equipment 
engineering. 

SPERRY 
GYROSCOPE, 
CLEARWATER 
P.O. Box 4648 
Clearwater, 
Florida 33518 
Dean Montgomery 
(813) 577-1900 
Design and Develop­
ment of Complex 
Radar Systems­
Signal Processing. 
Fire control weapons 
systems-integration 
and testing. Hardware 
and software simula­
tion development. 
Millimeter Wave Radar 
Seeker-Development 
systems, analysis and 
control , math model­
ing and simulation. 
Mechanical design . 
RF components/sub­
systems design. 
Automatic Test Equip­
ment and Systems-­
Advanced software 
systems, analysis and 
integration, analog RF 
and digi tal design, 
microprocessor based 
controllers. 

SPERRY SYSTEMS 
MANAGEMENT, 
RESTON 
12010 Sunrise 
Valley Drive 
Reston, Virginia 22091 
David Gay 
(703) 698-1500 
Electromagnetic 
signal analysis, digital 
electronic systems, 
real time program• 
ming, conceptual 
design of systems. 
Programming and 
systems analysis of 
software used in navi­
gation and command 
decision systems. 
Development and 
testing of integrated 
shipboard systems. 
Design of electronic 
systems for advanced 
flight simulation. Air­
borne radar systems, 
inertial guidance, fire 
control systems. Air· 
craft structures. Con­
trol and hydraulic 
systems. Assembly 
and Fortran program­
ming for real t ime appli­
cations. Aircraft ASW. 

SPERRY 
GYROSCOPE 
Marcus Ave. and 
Lakeville Rd., 
Great Neck, 
Long Island, N.Y. 11020 
P. W.Smlth 
(516) 574-1136 or 3291 
Naval fire control and 
anti-submarine war­
fare systems, radar 
systems involving 
digital circuit design, 
servos, radar receivers 
and transmitters. 
Antenna research and 
development-micro­
wave lens design in 
multi beams, broad 
banding, dual Ire• 
quency. Fire control 
systems real time 
programming. Field 
engineering. 

SPERRY 
MARINE SYSTEMS 
Route 29 North 
Char1ottesville, 

~'.~t~,;= 
(804) 973-0325 
Software program 
development for 
marine and navigation 
systems. Design and 
analysis of electro­
mechanical inertial 
systems. Hydraulic 
steering gear and 
stabilizing gyrofins 
for military and 
commercial marine 
applications. 

We understand how important II is to listen. 
Sperry is a Division of Sperry Corporation 

An Equal Opportunity Employer M/F 
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Harris Corporation 

ENGINEERS: 

IFYOU 
COULD SCOPE YOUR 
.AAAA~ FUTURE, 
"'',VJ PRD 

WbULD SHOW THE MOST 
SUCCESSFUL PATTERN. 

A career at PRO is the surest bet going 
for EE's and Programmers 

When you think about it , the next job 
offer you accept will mean taking all your 
years of college, your training, your strug­
gling to get where you are now ... and 
putting them on the line! 

At the PAD Electronics Division of 
Harris Corporation, our tremendous 
success in the booming Automatic Test 
Equipment field means greater upward 
career mobility for you. 

We need your training, skills and talent 
NOW. ATE is an essential field , an area 
modern commercial and military aviation 
depends on to stay in the air with today's 
complex aircraft. As the number of air­
borne computers and intricate systems 
continues to grow in new aircraft 
designs, the need for fast, reliable ATE 

equipment to check them grows with it. 
As a result, PRO is the environment 

where your abilities can make the differ­
ence. Now, and in the future. For yourself, 
and for the state-of-the-art. Think about 
it. Meaningful work. Directly affecting 
existing technology. We mean business! 

The way to get ahead is to make a 
mark on technology with an industry 
leader. Like PAD Electronics. So don't 
gamble. Invest in PRO. We don't want 
you because you 're a woman. Or a 
minority. We want you because you can 
do the job. So send a resume to 
Mr. C.G. Gemuendt, Manager 
Employment, Harris Corporation, PRO 
Electronlcs Division, 6801 Jericho 
Turnpike, Syosset, New York 11791. 

HARRIS 
COMMUNICATION AND 
INFORMATION PROCESSING 

An Equal Opportunity Employer- Male and Female 




