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Want to
see a
pinhead
cover 250
square
miles?

o oo

United States Steel owns one of the world’s few ion-
emission microscopes, capable of magnifying two mil-
lion times. It was built by U. S. Steel’'s Fundamental
Research Laboratory in line with established scientific
principles—not to study pinheads, but to enable the
scientists in Fundamental Research to study the atomic
structures and surfaces of metals. With this amazingly
powerful instrument, they can actually see and identify
individual atoms!

Whatever their specialized training, those who work at
U. S. Steel are likely to be surprised, at the start, by
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such ultramodern, space age equipment. But they
soon come to realize that this is just the visible evi-
dence of U. S. Steel's continuing program to develop
new and better steels. That's what makes the work of
U. S. Steel engineers so stimulating.

Be sure to register with your Placement Director. For
information about the many career opportunities at
United States Steel, including financial analysis or
sales, write U. S. Steel Personnel Division, Room 2301,
525 William Penn Place, Pittsburgh 30, Pennsylvania.
U. S. Steel is an equal opportunity employer.

United States Steel

TRADEMARK




- BENDIX IN SCIENCE AND ENGINEERING
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Mass spectrometer—10,000 chemical analyses every second.
A valuable tool for fast analysis of gases, liquids, solids, and
plasma, the Bendix® Mass Spectrometer is another dramatic
result of Bendix teamwork. Physicists, engineers, chemists—all
contributed to the development of this first successful time-of-
flight mass spectrometer.

Based on the patented Bendix time-of-flight principle, the
Bendix Mass Spectrometer uses pulsed electron beam to create
ions which are immediately accelerated into a field-free region.
Here, ions separate according to their mass-to-charge ratios. These
separated ion signals are then amplified in the electron multiplier
and fed to an oscilloscope, whose sweep is synchronized to the
spectrometer frequency. As many as 10,000 complete mass
spectra are presented each second, making the Bendix Mass
Spectrometer ideal for applications requiring extremely rapid
response.

Two other developments resulted from this work. One is a

An equal opportunity employer.
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double-grid ion acceleration system, with exceptionally high
resolving power. The other is a magnetic electron multiplier, which
is becoming an important component in Bendix-developed instru-
mentation systems for space research.

Currently, as part of our miniaturization research efforts,
our engineers are completing an advanced version, weighing only
12 pounds, for measuring the composition of the atmosphere
of manned space vehicles.

If you're interested in challenges, sign up for an interview
with a Bendix representative through your placement office. Or,
write to Dr. A. L. Canfield, The Bendix Corporation, Fisher Build-
ing, Detroit 2, Michigan. Career opportunities in California,
Connecticut, Indiana, lowa, Maryland, Michigan, Missouri, New
Jersey, New York, Ohio, and Pennsylvaria.

Creative engineering in these fields: automotive, aviation,
missiles and space, manufacturing and systems development.
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whhats pure

research ?

Distinguished from that which has prac-
tical application, pure research is con-
cerned with the discovery of fundamental
knowledge to widen man’s understanding
of himself and the universe.

Ford Motor Company's Scientific Labora-
tory in Dearborn, Michigan is dedicated
to the pursuit of knowledge in the physical
sciences. On its staff are scientists of
national and international reputation who
conduct independent basic research pro-
grams of an extremely broad nature.

Why does ford Motor Company support
research which seemingly is unrelated to
the manufacture of its products?

It is our view, and a pioneering concept
in our industry, that entirely new ap-
proaches to automotive development can
come only from unhampered scientific
investigation. Deeper understanding of
matter itself, and of the conversion and
storage of energy—aside from widening
man's primary knowledge—may have
practical application in tomorrow's vehicle
design,

Thus knowledge wrested from nature by
scientists will be taken by technologists
and applied to serve practical needs and
desires. Another example of Ford's leader-
ship through scientific research and
engineering.

MOTOR COMPANY
The American Road, Dearborn, Michigan

PRODUCTS FOR THE AMERICAN ROAD » THE FARM
INDUSTRY « AND THE AGE OF SPACE
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A century 0' WiSdﬂm began in 1862 with passage of the first

Morrill Act. The high teaching standards, curricula and philosophies of land-grant
colleges and universities have furnished our company with many outstanding
employees. In fact, 369, of the highest degrees obtained by our employees are from
your schools. These valued employees have proved to us that such wisdom was well
founded. Best wishes for continued success in providing educational leadership for
a changing world through Resident Instruction, Research, and Extension.

THE DOW CHEMICAL COMPANY

FEBRUARY, 1962
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UNIVERSITY OF WISCONSIN,
ENGINEERING CAMPUS
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If it isn’t fun, don’t do it!

There are those who will tell you that the world beyond the academic walls is (a)
highly competitive, (b) full of opportunity, and (c) above all, serious business.
Although we are keenly aware of the serious implications of the advanced propul-
sion work we're doing, at UTC we take a somewhat different view.

We believe that the right man in the right job will enjoy what he’s doing. He’ll find
the competition stimulating, the challenge exciting. He’ll be eager to get to work
in the morning, simply because his work is fun. And this enthusiasm is bound to
rub off on the paycheck, make no mistake about that.

Now, while you’re giving serious thought to your future, we invite you to check out
the possibilities here at UTC. For more information, write Jay Waste, Dept. 113.

United Technology Corporation

P. 0. Box 358, Sunnyvale, California

SUBSIDIARY OF UNITED AIRCRAFT CORPORATION

6 THE WISCONSIN ENGINEER




A MESSAGE FROM KEARFOTT TO DOCTORAL CANDIDATES WHO WILL BE
RECEIVING THEIR DOCTORATES FOR STUDIES EITHER IN ENGINEERING OR
SCIENCE DISCIPLINES WITHIN THE NEXT FEW YEARS,

ANNOUNCING A NEW

RESEARCH CENTER FOR

THE AEROSPACE
CIENCES bzt

Your interest is enlisted in a new scientific community entirely
concerned with scientific and technical investigations; totally
divorced from administrative or development duties.

Studies will be related as closely as possible to urgent needs of
government agencies, determined through personal consultation
with their representatives. Particular (but not exclusive)
emphasis will be placed on problems bearing on navigation,
guidance and control of upper atmosphere, space and undersea
vehicles, areas where Kearfott has long held a leadership position
in the development of systems and components.

Dr. R. C. Langford, Director of the new
Kearfott Research Center, has joined
Kearfott after 18 years as R&D Direc-
tor in a major electronics corporation.
He was graduated with a Doctorate as
a Swan Research Fellow from the Uni-
versity of London. He is senior mem-
ber of IRE, a founder member of the
American Nuclear Society and a mem-
ber of the American Rocket Society.
An author of technical articles and
lecturer, he has also been a member
of a U.S. Government committee an-
alyzing Russian accomplishments in
the electronic and solid state fields.

Recent doctoral candidates are sought who are interested in
pursuing research programs under the technical guidance of
eminent scientists in the following areas:

Uceanugraphy —to investigate natural phenomena, in
order to arrive at a more perfect understanding of the
effect of earth sciences on systems required by govern-
ment. (A vessel will be provided.)

Radiation Sciences—to increase understanding of
plasmas, wave propagation; to fully explore energy con-
version,infrared technologies.

Astrospace Environments —to study natural phenom-
ena in order to provide a more perfect understanding of
environmental boundaries of space systems.

Hydraulics & Pneumatics — to provide a fuller under-
standing of fluid technology in dynamic systems.

Please write Dr. Langford
at length about your inter-

Guidance & Navigation — terrestrial and celestial —
to develop a broader comprehension of the needs of
future systems.

Physics — specialists in modern materials research per-
taining to solid state, fluid, magnetic and dielectric
materials.

Chemistry — to develop and extend range and applica-
tion of organic materials. Activity will be in both ma-
terials and processes.

Metallurgy_to serve as authority on metallurgical

properties of modern materials — function-wear, defect
propagation and anelasticity.

KEARFOTT DIVISION

ests and past work. Copies of
thesis or papers will be ap-
preciated — and returned, if
desired,

D GENERAL PRECISION, INC.

+ 1150 McBride Ave. « Little Falls, New Jersey

An Equal Opportunity Employer

FEBRUARY, 1962 T




Why B&W can offer you the advantages of both

For the college graduate there is
usually an optimum size company
where he will find his greatest op-
portunity.

For you, this company could be
Babcock & Wilcox.

Babcock & Wilcox is a large, pro-
gressive company. For example,
1961 sales were over $300 million.
Every year B&W invests many mil-
lions of dollars in research and de-
velopment. B&W has all the advan-
tages of a large company: formal

training program, wide variety of
job openings (16 plants in 8 states),
plus the security and benefits of a
large, 95-year-old organization.
Babcock & Wilcox also can be con-
sidered a small company. There are
149 larger industrial companies in
the U.S. Growth opportunities are
tremendous. Only 57 bachelor-level
students will be hired in 1962. This
select group will be given an oppor-
tunity to work on important projects
at an early stage in their careers.

If you are interested in the size of
the opportunity rather than the size
of the company, your placement
office has a booklet that describes
openings available for graduate and
undergraduate engineers and scien-
tists, including E.E, Ch.E, M.E,,
Met.E., Cer.E, chemists and physi-
cists. Or write to J. W. Andeen, The
Babcock & Wilcox Company, 161
East 42nd St., New York 17, N. Y.

Babcock & Wilcox




GARRETT-U.S. AIR FORCE ‘SPUR’

--One answer to America’'s future power needs in space

Eliminates
glant size
and weifght
barriers to

large power

systems

Long lead time is essential to the
development of large nuclear
space power systems. Present meth-
ods of power generation would require
an impractical heat rejection surface
nearly the size of a football field for a
power output of one megawatt—power
which will be needed for critical space
missions already in the planning stage.

Garrett’s AiRResearch Divisions have
now completed the initial SPUR design
studies and proved the project’s feasi-

FEBRUARY, 1962

The joint U.S. Air Force-AEC Project SPUR is a
research and development program being conducted
by an industry team of Garrett, Aerojet-General
Nucleonics (reactor) and Westinghouse, Lima
(generator) to provide a power source to produce
300-1000K W electrical power in space for one year or
more, Power is obtained by conversion of nuclear
fission energy to mechanical (shaft) power with a
potassium vapor turbine. Equipment includes: reac-
tor, primary and secondary loop pumps, boiler, turbo-
generator and condenser-radiator.

bility to supply continuous accessory
power and low thrust electrical propul-
sion in space for long periods of time.

Cutting projected 1 MW power sys-
tems to 1/10th the size and 1/5th the
weight of present power systems under
development will be possible because
of SPUR’s capability to operate at
higher temperatures, thereby sharply
reducing the required radiator area.

Garrett has been working with the
Air Force and the Atomic Energy
Commission on SPUR as the prime

contractor for more than one year and
has more than five years of experience
in space nuclear power development.
Also an industry leader in high speed
rotating machinery, heat transfer
equipment, metallurgy and accessory
power systems, the company is devel-
oping design solutions for SPUR in
these critical component system areas.

For information about a career with
The Garrett Corporation, write to Mr.
G. D. Bradley in Los Angeles. Garrett
is an “equal opportunity” employer,

THE GARRETT CORPORATION divisions and subsidiaries: AiResearch Manufacturing
Divisions « Los Angeles 45, California *« Phoenix, Arizona +* Airsupply-Aero Engineering
Garrett Supply « Air Cruisers » AiResearch Industrial « Garrett Manufacturing Limited

AiResearch Aviation Service « Garrett International S. A. + Garrett (Japan) Limited

Q
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ENGINEERING
FOR

“PEACE POWER”

Once again it is time for the University of Wisconsin’s Engineer-
ing Exposition. This exposition is held once every three years and
includes hundreds of exhibits of the latest scientific and engineering
advances.

Industry provides many fine displays showing old concepts and
ways of doing things, and then showing the new way that has been
made possible through research and diligent work. The engineering
students at the University also contribute many exhibits which have
varied from a “hot rod” exhibit which showed the power drained off
the motor to run various accessories to exhibits which feature such
items as telescopes, transistor sets, and ham radio operations.

Many interesting exhibits come from the faculty members that
are working on an interesting project such as a control system for the
“Midas Satellite” or research on solar energy and its uses, and many
other varied and interesting subjects.

The exposition covers the entire University of Wisconsin Engi-
neering Campus with the exhibits dealing with a certain field in that
related building. A guided tour is conducted around to the various
exhibits to insure that you can see everything and not miss half of the
exhibits.

The Exposition Committee and Faculty of the School of Engineer-
ing would like to take this opportunity to invite everyone to the
exposition which will be held March 30, 31, and April 1. We would
also like to extend a special invitation to the high school students to
attend on Friday, March 30. This day has been set aside as high school
dav and special attractions and accommodations are being set up.
More information to the high school will be mailed out in a letter
before the exposition.

CuarLEs DoyLE

THE WISCONSIN ENGINEER
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Editor

Will You Accept the Challenge ?

You are being challenged every day, your right to the essentials of life—food,
clothing, and shelter—is being continuously called into question by others who have
less of these things. Many are presently searching for ways to spare you the bother
of facing these challenges. T am not about to do the same, because I am convinced
that the only way people grow is by accepting challenge. In line with this conviction
I am about to offer you another: The challenge of engineering.

The accepted definition of engineering is, “The art OR science of applying the
laws of natural science.” Let me expand this definition somewhat. First note that the
definition says that engineering is an art. This further implies that engineering is
creative, and such is actually the case. The definition also mentions the natural
sciences: physics, chemistry, bacteriology, biology, etc. This would imply that the
engineer must know the laws of the natural sciences quite well for the same reasons
that the painter must know his colors well. However, the key word in this definition
is “applying!” This is to say that the engineer is interested in the further development
of Einstien’s theory of relativity, for instance, only as that development may solve his
particular problem of hitting Mars with a rocket. Furthermore, as soon as a man be-
comes interested in knowledge for the sake of knowledge he ceases to be an engineer.
This is not to say that the engineer never discovers any new knowledge. It is, how-
ever, to say that any new knowledge discovered by an engineer, while it may be
indeed significant, remains incidental to the job at hand.

The engineering profession today finds itself faced by a rapidly expanding wealth
of scientific knowledge, as well as a world population desperately needing food and
fiber if it is to keep from starving or killing itself fighting over the supplies available.
In the light of this challenge the engineering profession extends to you, the high
school student of today and the adult of tomorrow, the invitation to study, to think, to
learn, and finally to join the profession and accept your share of its challenge. The

way is not easy but the rewards, both economic and spiritual, are great. WILL YOU
ACCEPT THE CHALLENGE? GBB

FEBRUARY, 1962
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Peter R. Schulz (B.S. in M. E., Lehigh University '58) is a
project engineer in the Manufacturing Research Laboratory
where he’s developing new techniques to improve manu-
facturing.

HE PUTS RESEARCH TO WORK
ON THE PRODUCTION LINE

Examining new phenomena in cryogenics, optics, informa-
tion theory, data communications and photochemistry, IBM
research engineers and scientists are developing new con-
cepts for information processing.

Some of these developments have a far-reaching, funda-
mental influence on basic knowledge, while others may
have a more immediate application to actual problems.
Where technological advances have a specific bearing on

data processing needs, they must be considered for appli-
cation in manufacturing. At IBM, that’s a job for Manufac-
turing Research.

As a project engineer, Peter R. Schulz has found Manufac-
turing Research a challenging and rewarding assignment.
Translating today’s scientific discoveries to meet tomor-
row's production line needs is an important step in creat-
ing exciting new products. It requires imagination and
ability to put new techniques, equipment and processes to
work on the production line.

At IBM, Manufacturing Research is an area of activity that
provides as much room for professional growth and ad-
vancement as the engineer is ready for. In his three years
with the company, for example, Peter Schulz has already
received three promotions to reach his present position of
responsibility. But no matter what your field of interest may
be, IBM facilities and professional guidance provide plenty
of backing for building a rewarding career,

The IBM representative will be interviewing on your campus
this year. He will be glad to discuss with you the many
challenging jobs that are open at IBM—in development engi-
neering, research, manufacturing research, programming
or systems engineering. Your placement officer can supply
information and make an appointment for you. All qualified
candidates will receive consideration for employment with-
out regard to race, creed, color or national origin. If you
prefer, you may write, outlining your background and in-
terests, to:

Manager, Technical Employment

IBM Corporation, Dept. 0000

590 Madison Avenue IBM
New York 22, N. Y. -

You naturally have a better chance to grow with a growth company.




Who turned common clay into alumina?

Olin. With a process that economically extracts large
crystals of aluminum sulphate from clay or shale. The
process is already a laboratory reality, now in the pilot
plant stage.

We’ve also produced the hydrazine that propels
Titan Il missiles. And a tough, bullet-stopping plastic.
And many other important advances in our two prin-
cipal areas of activity — chemicals and metals.

At Olin, at least one new product is conceived every
week. Research gets a healthy budget and research
people, a healthy climate. Research outlays

vlin

are up 53 % over 3 years ago.

One of the more interesting aspects of Olin is that
research is centralized at our new Research Center
in New Haven, Conn. (all divisions but Squibb, which
is located in New Brunswick, N.].). Promising gradu-
ates work with the men and the equipment that can
bring them to full potential quickly.

For further information, the man to contact is
Charles M. Forbes, College Relations Officer, Olin
Mathieson Chemical Corporation, 460 Park Avenue,
New York 22, New York.

CHEMICALS ¢« INTERNATIONAL » METALS « ORGANICS « PACKAGING » SQUIBB *+ WINCHESTER-WESTERN

14 THE WISCONSIN ENGINEER
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We of the Wisconsin Engineer staff would like to extend our greetings to all high school students,
to whom this issue is dedicated. Our hope is that the following pages will inform the prospective col-
lege student about the different engineering fields in general, and about engineering at the University
of Wisconsin in particular.

To give you this information we have asked a group of the top educators to comment on the facts

and opportunities of their respective engineering fields. Also included is an article giving the views
of a top engineering student.

We hope that this issue will help you in the selection of your future careers.

FEBRUARY, 1962 15
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HE following outline of regis-
tration procedures, and pre-
view of a typical weekly
class program for a freshman
engineer, is given to help the pros-
pective engineer understand what
some of the situations he meets will
be like when he registers for and
enters the College of Engineering.

To apply for admission to the
University of Wisconsin, the pros-
pective student must complete the
application form, and submit a
copy of his high school record. He
then receives a permit to register.
Advance registration is usually ac-
complished during the summer
preceding the Fall semester in
which the student plans to enroll
in the University.,

During this advance registration
period, the student takes a variety
of tests, including  some  which
measure facility with mathematics,
and  determine placement in the
correct mathematics  course. The
student discusses with an adviser
the field of engincering in which
he wishes to enroll, and the course
choices open to him. Thus, at this
time, most students will know ex-

16

by K. G. Shiels

Assistant Dean and Freshman Advisor

Professor Shiels was born in Baraboo, Wisconsin, and received
his B.S. and M.S. in Mechanical Engineering from the University
of Wisconsin. In addition to his duties as adviser for engineering
freshmen, he is chairman of the Department of Drawing and
Descriptive Geometry.

actly what courses they will be
taking in the Fall.

Occasionally, results from the
tests will suggest modifications in
course choice, such as taking a
more advanced English class or a
less advanced mathematics course,
or carrying a reduced load. Such
modifications are made in an at-
tempt to suit the engineering cur-
riculum to individual differences.
In another aspect of the attempt to
meet individual differences, the
University Student Counseling
Center is open at the time of ad-
vance registration to advise stu-
dents who are uncertain that they
have made the correct choice of
vocational endeavor. Students who
are uncertain whether they wish to
be engineers or lawyers, doctors or
businessmen are urged to seek the
assistance oftered at the Counseling
Center. Also, students who are un-
certain whether they have the ap-
titude to pursue the carcer they
have chosen, because of poor high
school  performance or difficulty
with or dislike for certain subjects
required in that career, may con-
sult the Student Counseling Center.

On the next page is a sample of
a typical work schedule for a fresh-
man in mechanical engineering
during his first semester. He is car-
rying 17 credits, an average credit
load in the College of Engineering.
Of the 168 hours in a week, this
freshman spends twenty-seven
hours in class. Approximately
thirty-five hours should be allotted
to out-of-class study. Fifty-six
hours are assigned to sleep, twenty-
one to meals and dressing, and
twenty-six hours are free for per-
sonal activities such as dates,
sports, church, and relaxation.

Students who must work for sup-
port, who plan to participate in a
major sport, or who learn more
slowly than their fellows must rec-
ognize that the hours for these ac-
tivities must come from the fixed
total of 168 hours per week. If a
student needs more time for any of
these activities, the time can be
gained only through a curtailment
of personal activities, or through a
reduction of the academic work
load. Cutting down on sleep, or
missing  class, or reducing study
time most often leads to disastrous

THE WISCONSIN ENGINEER




results. Even before coming to Col-
lege, the student needs to recognize
the importance of budgeting time
carefully, organizing daily activi-
ties, and getting to work imme-
diately, to insure success.

To examine the specifics of the
weekly program, we see that our
typical freshman begins his day by
studying Chemistry. He reads the
material to be covered in his lec-
ture and laboratory periods later
in the day, and uses this time for
review of earlier work. On Friday
morning during this first period he
attends Chemistry Quiz, a discus-
sion class. On three mornings per
week our freshman reports to Eng-
lish class, where he learns princi-
ples of composition and gains fa-
cility in the use of language. Two
mornings per week he attends
speech class, where he finds an
opportunity to develop skills in
public speaking. Following his lan-
guage courses, our freshman spends
two hours, three times a week in
drawing class, where he learns to
read and write the language used
in all engineering work. These
skills of communication are consid-

ered most important for our
would-be engineer.

On Tuesday morning at 9:35, all
freshman engineering students at-
tend Freshman Lectures, an orien-
tation program designed to intro-
duce freshmen to key members of
the college faculty, and to acquaint
them with various aspects of the
jobs done by engineers. Two hours
per week are spent in physical edu-
cation class. During the first five
weeks of the semester, one hour
per week is spent in a ROTC Ori-
entation program, where students
are given an opportunity to learn
about different reserve training
programs and are given the infor-
mation with which to choose
whether or not they wish to pursue
a reserve officer training program.

After lunch, our student has
some free time three days per
week, which he might devote, for
example, to the completion of his
drawing assignments. Twice
weekly he attends Chemistry lec-
ture. As a supplement to these lec-
tures, he spends four hours per
week in the chemistry laboratory
and one hour in discussion, as

noted above. Five days per week
he attends mathematics class, to
learn the concepts of calculus and
analytic geometry, with two hours
per week spent in lecture, and
three spent in a discussion session
where he receives help in applying
mathematical theory to the solution
of problems. Suggested study time
for mathematics outside of class
time is ten hours per week, since
mathematics is such an important
subject in any engineering curricu-
lum. Evening hours are devoted to
study, with the hours distributed
to insure that no course will be
neglected, and utilizing psvchologi-
cal principles of learning. Week-
ends offer the most free time, yet
some weekend hours must be used
for study and review if the mini-
mum of thirty-five study hours is
to be realized. College is in reality
more time consuming than many
“full-time jobs”.

The Office of the Freshman Ad-
viser is open at all times for fresh-
man engineers to come for consul-
tation about any special problems
which might arise. Students may

(Continued on page 49)
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College of Engineering, Placement Director
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Professor Marks received his B.S. degree in Mechanical Engi-
neering from Purdue in 1948 following by an M.S, degree in Indus-
trial Engineering in 1951. After working in industry for several
years he came to the University of Wisconsin in 1954 as an instruc-
tor in Engineering Drawing and Descriptive Geometry. In 1956 he
was appointed to his present position of Engineering Placement

Director.

EWSPAPER articles, news

releases and general reports

about the new shortage of
engineers are becoming more and
more numerous, During the next
four years the almost inevitable in-
crease in demand along with the
known decrease in the number of
new graduates is certain to make
the future in engineering extremely
bright. Looking ahead even further,
probably no other field can offer
more rewarding careers than engi-
neering. But the baffling drop in
enrollment in engineering indicates
that high school students are some-
how misinformed about the oppor-
tunities in engineering or the diffi-
culty of studying engineering in
college. There is some indication
that high school students fear that
engineering is very difficult and
demanding, and that “too much”
mathematics and science are neces-
sary. No one will say that engineer-
ing is casy but for those with any
interest in the field the potential
rewards in an engineering carcer
certainly make it one of the most
promising if not the very best ca-
reer choices a high school student
could make.
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The expected increase in demand
along with the intense competition
for better students has meant that
starting salaires are not only stay-
ing as high as they have been in
the past but in most cases are in-
creasing. It is not unusual for the
graduate engineer to receive a sal-
ary of $6,500 during his first year
after graduation. There is every
reason to expect that starting sala-
ries will continue to rise at least
as much, if not more, than general
income levels rise. Certainly engi-
neers can expect handsome finan-
cial rewards in the years to come.

Of course, salary should not be
the prime reason for anyone choos-
ing a carcer in engineering, or in
any other field, for that matter. In-
stead, the individual should con-
sider the kind of work he (or she)
will be doing and whether or not
he will be happy doing it. While
this might imply that only those
who have a deep interest in things
mechanical, for example, would
consider engineering, it should be
pointed out that for many jobs
normally considered to be non-
engineering in actual practice vir-
tually demand an engineering

background. Sales, production su-
pervision, management, and many
other jobs have become exceed-
ingly technical in nature and an
engineering education is a real as-
set in almost any field. Under these
circumstances the high school stu-
dent who has the ability will find
an engineering education to be
better basic training than perhaps
any other college program and a
real asset in any field of endeavor.
The individual who would enjoy
a career in education and who has
the ability and interest in engineer-
ing will find an extremely bright
future in engineering education.
The demand for engineers will cre-
ate more and more opportunities in
the teaching of engineering.
Because of the interest in engi-
neering graduates, the Placement
Office of the College of Engineer-
ing has become one of the busiest
spots on the campus. Each semester
up to five hundred representatives
from companies throughout Wis-
consin and all over the country
visit the campus to interview sen-
iors. These companies provide
literature and other information
(Continued on page 49)

THE WISCONSIN ENGINEER




j/w gn ineerin rofession
9 9

by Kurt F. Wendt

Dean, College of Engineering

N BEHALF of the entire
faculty it is a pleasure to ex-

tend greetings to all students

in our Wisconsin high schools and
to invite those who may be inter-
ested in the field of engineering to
visit us. You will find much of in-
terest in our laboratories and the
opportunity to discuss your plans
for the future should prove profit-
able. Dean Shiels, who is in charge
of our program for freshmen, and
members of his staff and of the col-
lege will make you most welcome.
This year our students, under the
sponsorship of Polygon, are again
presenting an Engineering Exposi-
tion. The dates are March 30-31
and April 1, 1962. This occasion
presents a particularly fine oppor-
tunity to see the facilities of the
College of Engineering and to see
in action many of the laboratories
and much of the special equipment
used in both teaching and research.
Special invitations will be sent to
vour schools, and we hope that
many of you can arrange to attend.
During the past century engi-
neering has made great strides and
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Dean Wendt received his B.S. degree in Civil Engineering from
the University of Wisconsin in 1927 and has taught in the College
of Engineering since 1927. For twelve years he was in charge of
the Materials Testing Laboratory, then served as Associate Direc-
tor of the Engineering Experiment Station, and now is Dean of the
College of Engineering and Director of the Experiment Station.

its many contributions to our high
level of economic well-being are
universally recognized. You need
only look around to see the prod-
ucts of engineering on every hand.
The automobile, the airplane,
trains, ships, bridges, buildings,
roads, electric light and power, ra-
dio, television, water and sewer
systems, machine tools, refrigera-
tors, and heating systems, to men-
tion only a few, all are the result
of engineering research, design and
production. Today engineers are
making major contributions in the
fields of nuclear power, rockets,
missiles, satellites, and space
technology.

The past decade has seen dis-
coveries and applications in engi-
neering increasing at an unprece-
dented rate and it is the considered
opinion of scientists, engineers, and
industrialists that we will see many
more developments in the future
than we have in the past. We have
just begun to realize the potential
in the fields of nuclear and solar
energy, in solid state physics, in
communications, in plastics, and in

automation. The problems of space
are only beginning to emerge. A
great challenge and a most inter-
esting and exciting future lie ahead
for young men and women in all
engineering fields.

Every week we receive many
questions and among the most fre-
quent are: What engineering
courses are available at Wisconsin?
Which courses are most popular?
What does the engineer do? Should
1 be an engineer?

Wisconsin offers curricula in
chemical, civil, electrical, mechani-
cal, mining, metallurgical and nu-
clear engineering and has also
recently introduced a curriculum
in engineering mechanics to meet
the demand for a broad basic
course in engineering with strong
emphasis on science. Both under-
graduate and graduate work are
available in each of these fields.

At the present time electrical
engineering is the most popular
program closely followed by me-
chanical engineering. Together
these two account for about 60 per

{Continued on page 50)
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GREEN BAY

KENOSHA

MANITOWOC

MARINETTE

MENASHA

RACINE

SHEBOYGAN

WAUSAU

niuemif% é)xfendion

by Professor Paul ]J. Grogan

Chairman, Extension Engineering Department

Professor Grogan has served in the above capacity since 1951.
Earlier, he taught mechanical engineering subjects at both The
University of Wisconsin and The University of Notre Dame. His
educational background includes a B.S. from Purdue and M.S. from
UW. The professional field in which Professor Grogan has gained
the greater amount of his practical experience is power generation,
This has been reflected in his extensive writings on the subject in

professional and trade journals.

HE University Extension Di-
vision is the off-campus arm
of The University of Wiscon-
sin. One of the units of the Exten-
sion Division is the Department
of Engineering, Included among
its responsibilities are the programs
of undergraduate instruction in
engineering at the several Exten-
sion Centers in the state. Centers
are located at Kenosha, Racine,
Sheboygan, Manitowoce, Marinette,
Green Bay, Menasha and Wausau.
The enrolment in these Centers in
recent years has been increasing
far more rapidly than the Univer-
sity as a whole. This may be due
in part to the excellent new facili-
ties now in use at Wausau, Mena-
sha, Green Bay and Kenosha, or it
may be due to a realization that
the easier financing of the first two
years of college may make possible
a fifth and sixth year of college
work.
Substantial blocks of credit to-
ward a degree in any of the several

fields of engineering offered by The

University of Wisconsin may be
obtained through the Extension
Center System. It is only fair to
mention at this time that The Uni-
versity of Wisconsin—Milwaukee
(UW-M) offers an excellent op-
portunity for the study of engineer-
ing at both the undergraduate and
graduate levels. There are further
opportunities for beginning an en-
gineering career at the State Col-
leges in several locations through-
out Wisconsin. These latter
operations are not a part of the
University Extension Center sys-
tem, but a great deal of harmony
and accord exists within the entire
state-supported system of higher
education in Wisconsin.

Questions are often asked
whether or not an individual is
able to obtain “full credit” for work
taken in an outlying institution,
and whether or not an engineering
program can be completed in a
normal four years if one starts off
campus.

(Continued on page 50)
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N OFTEN voiced criticism of
newly graduated engineers is
that they cannot express

themselves well. Realizing that a
trained technical man is worthless
if he is unable to communicate his
ideas, recruiters from industry look
for engineering graduates who
have trained themselves to work
with others. In order that you, as
a future engineering student, may
become a well rounded college
graduate, aim for a broad educa-
tion which extends beyond the
classroom.

Organized student activities pro-
vide an excellent means to achieve
this end. Within the college of en-
gineering there are four areas of
extra-curricular activity. First there
are honorary fraternities, whose
membership is restricted; second
we have professional-social frater-
nities of which there are four;
third there is the “Wisconsin Engi-
neer” staff and fourth you may join
the student branch of a profes-
sional engineering society such as,
the American Institute of Chemical
Engineers, the American Nuclear
Society, American Society of Me-
chanical Engineers, etc.

Benefits to be derived from engi-
neering student activities are nu-
merous. Most important, you will
be meeting with fellow engineers
and faculty members, learning to
know each other and getting along
together. In speaking before these
groups you will naturally develop
your ability to communicate, you
will learn to manage people and to
be managed by them, which will
be very important in your profes-
sional life. Activities are beneficial
in other ways, too. Learning more
about your future profession will
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by Kurt H. Wulff che’63

President of Polygon Board

arouse your interest and in turn
give you greater motivation. To
succeed in college, motivation is as
necessary as natural intelligence.
Also, since these activities take
time, you will be forced to budget
your time and thereby become
more productive. Lastly, your par-
ticipation will provide healthy di-
version from studies.

Not to be de-emphasized in the
least is academic work. If grades
suffer, the strong case for activities
becomes a weak rationalization.
For a successful college career a
good start is a long step in the right
direction. This means establishing
vourself academically and gaining
confidence in your technical ability.
Therefore, as you begin college
concentrate on getting good grades
for the first semester and then ex-
tend your education to nonaca-
demic areas. If you have a good

roao[ golucafion

first year you will very likely have
a good four years.

Motivation is the key to a good
start and a successful college life.
Your “driving force” must be a
keen interest in your profession
and a strong desire to do well, If
vou are content to fulfill no more
than the minimum requirements
for a degree you will not be suc-
cessful as an engineer. Make it
your goal to be a good engineer,
aim for a broad education.

When you receive a good job
offer four years from now you will
be able to look back upon your
engineering undergraduate years
with satisfaction. Your education
extended beyond the classroom,
vou made a worthwhile contribu-
tion to your school and you have
become more valuable to society in
the process.

Good luck!
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Above: Polygon board discusses the coming St. Patrick’s
Day activities,
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R. G. Bell (above) was born in Ironwood, Michigan, April 22,
1933. He moved to Ladysmith, Wisconsin at an early age. He grad-
uated from the University of Wisconsin with a B.S. Degree in
Chemical Engineering in 1956 and joined the Du Pont Company
following graduation.

He was employed by the company as an engineer in a process
development group at their plant near Charleston, West Virginia.
Since employment, he has worked as a development engineer in the
Nvlon Intermediates, Methyl Mthacrylates, and Ethylene Glycol
processes.

In 1960 he was promoted to an Assistant Division Superintendent
in the Technical Department. In this capacity he currently super-
vises a group of engineers who are responsible for the engineering
development work in the Nylon Intermediates process at Du Pont’s
Charleston plant.

M. W. Butenhoe was born in Wausau, Wisconsin, July 20, 1918.
He graduated from the University of Wisconsin with a B.S. Degree
in Chemical Engineering in 1940, He joined the Du Pont Company
in August of that vear and has continued to make his career in
engineering with that company,

He joined the company as an engineer in a process development
group at their plant near Charleston, West Virginia. He continued
in process development work in a wide variety of products at that
location and was promoted into a supervisory position in a process
development group in 1949,

His responsibilities and training in supervision increased with
experience, including a period of duty at one of the Du Pont plants
in Texas. In 1958 he was put in charge of the entire process devel-
opment group for the plant at Charleston. He remained in this posi-
tion until 1960, when he was given responsibility for manufacturing
operations of the plant.

In his current position he is responsible for the supervision and
handling of 800 wage roll people and 180 salaried people, many
of whom are technically trained.
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by Professor R. A. Ragatz

Chairman, Chemical Engineering Department

Professor Ragatz is a true native of Wisconsin, born in Prairie
du Sac, receiving his B. S., M. S., and Ph. D. degree at the Uni-
versity, the latter in 1931. He has done some specialty work in
plastics, and is joint author of two widely-used texts in chemical

engineering,

HE chemical engineers’ func-

tion in industry is to trans-

late the laboratory discoveries
of research chemists into large-
scale manufacturing operations.
The research chemist generally
makes the basic discoveries, and
he almost always works with small-
scale equipment in the laboratory.
His apparatus usually is made of
glass, and his product yields are
small, usually a few grams at most.
The chemical engineer, on the
other hand, is assigned the task of
designing and operating the large-
scale apparatus required to pro-
duce the desired material in com-
mercial quantities.

The chemical engineer finds em-
ployment with companies engaged
in the manufacture of gasoline,
fuel oil, lubricating oil, greases,
asphalt, rocket fuels, synthetic rub-
ber, rubber products, plastics,
synthetic textile fibers, paper, syn-
thetic detergents, soaps, insecti-
cides, weed killers, sulfa drugs, and
antibiotics. The chemical engineer
produces a host of “petrochemicals”
such as toluene, formaldehyde,
ethyl alcohol, ethylene glycol, and
benzene. In all of the foregoing
manufacturing activities, research
chemists and chemical engineers
form a coordinated team.

The manufacturing processes in
which the chemical engineer en-
gages are usually quite complex
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and require a series of well-defined
processing steps, some of which
are chemical in nature and some of
which are essentially physical in
character. Typical chemical proc-
esses are polymerization, sulfona-
tion, chlorination, nitration, hydro-
genation, oxidation, reduction,
hydrolysis, and alkylation. Typical
physical operations are pumping of
fluids, transport of solids, heating
or cooling of materials, crushing
and grinding, mixing, filtration,
drying, absorption of gases by liq-
uids, solvent extraction, crystalliza-
tion, distillation, and evaporation.
Chemical engineers select the vari-
ous chemical and physical opera-
tions needed to make the desired
product; they work out the best
conditions for each step; they de-
sign the equipment needed for
each step; they build and operate
the complete plant.

In a large company employing
many chemical engineers, the type
of work carried out by a particular
individual may be restricted to one
of the following general lines of
activity: development, production,
maintenance, process control, in-
spection and testing, design, con-
struction, technical sales and cus-
tomer service, and administration.
If a chemical engineer works for
a smaller company, his duties prob-
ably will encompass several of the
foregoing types of work.

The Department of Chemical
Engineering has excellent instruc-
tional facilities. The Chemical
Engineering Building has well-
equipped undergraduate labora-
tories for instruction in unit
operations, chemical manufacture,
process measurements and control,
applied electrochemistry, plastics,
and technical analysis. Facilities
for graduate MS and PhD thesis
projects are also provided.

The curriculum in chemical en-
gineering has, for many years,
been accredited by the American
Institute of Chemical Engincers
and also by the Engineers’ Coun-
cil for Professional Development.
The curriculum is constantly under
scrutiny, and periodic changes are
made as called for by new scien-
tific discoveries and changed in-
dustrial conditions.

The tremendous growth of the
chemical industry since World War
IT has created many employment
opportunities for graduates from
the chemical engineering course.
Prospective students should bear
in mind, however, that Wisconsin
has relatively few chemical indus-
tries, with the result that most of
our graduates secure employment
outside of the state. A notable ex-
ception is Wisconsin's large pulp
and paper industry, in which many
of our graduates have secured
employment. THE END
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The photograph at the right is one
of the exchanges at the Milwaukee
County Stadium. This erchange was
designed by two University of Wis-
consin Civil Engineering graduates.
They are Don  Gostomski and
Charles Ingwersen,

Don graduated in 1957, His former
home town was Milwaukee.

Charles graduated in 1954, He is
presently a project supervisor for the
State Highway Commission, His for-
mer home town was also Milwaukee.
Photo courtesy of the State Highway
Commission,
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W. J. Kerttula, first man to the left of man with
sun glasses, is a very successful University of Wis-
consin Civil Engineering graduate. He is shown
discussing an interchange on a recent Good Roads
Tour.

Mr. Kerttula graduated in 1950 and since then
he has risen at a phenomenal pace. He is presently
a District Engineer and 1 am sure he has ambi-
tions to get the next position on the ladder which
is a top rung and held by another Wisconsin grad-
uate W, J. Burmeister, Highway Division Director.
Photo courtesy of The State Highway Commission,

John Huppler (’39) talks with two of his staff
men, Robert Safford (’51) and Dean K. Anderson
(’61). L. to r., Anderson, Safford, Huppler.

John Huppler is a graduate in civil engineering
and his home town was Muscoda, Wis, He is as-
sistant chief engineer at Kimberyl-Clark Corpora-
tion’s Staff Engineering. Mr. Huppler has worked
at corporation plants in Neenah, Wis., Niagara
Falls, N. Y. and Kapuskasing, Ontario, Canada.

Mr. Safford also is a graduate in civil engineer-
ing. His home town was Huron, S. D. He is a
design engineer in manufacturing process design.

Mr. Anderson is a graduate in mechanical en-
gineering. His home is at Amherst, Wis. He is an
engineer in manuafacturing process design. Ander-
son worked for Kimberly—Clark as an undergrad-
uate engineering while attending Wisconsin.
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HE work of the civil engineer

covers such a wide variety

of problems that his basic
training must be very broad. For
that reason, some high school grad-
uates who are not sure about which
branch of engineering in which to
specialize start their work in civil
engineering and later select a
specialty in that field or one related
to it. Civil Engineering specialties
include structures; highways, mu-
nicipal engineering and city plan-
ning; hydraulics, fluid mechanics
and hydrology; sanitary enginecer-
ing; and surveying and photo-
grammetry.

This work is taken after he has
secured a firm foundation in math-
ematics, physics, chemistry, engi-
neering mechanics and the art of
communication. Because engineers
rapidly rise to positions where they
are directing the work of others,
training in communication is one
of the most essential facets of an
engineer’s college study. This be-
gins with the course in freshman
English where the student receives
additional training in writing the
English language. It continues with
courses in drawing where he learns
to communicate ideas graphically.
A course in speech teaches him to
express his ideas verbally. Courses
in engineering reports and con-
tracts and specifications teach him
how to apply communications skills
to specific engineering needs.
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by Arno T. Lenz

Chairman, Civil Engineering Department

Courses in the humanities such as
economics, political science, his-
tory, ete., broaden his training and
background so that by graduation
he has become educated as he
should be to live and work in our
modern complex society.

Civil engineering courses in
structures cover the basic funda-
mental theory required for steel,
concrete, and wood structural de-
sign. This instruction is based on
mathematics courses through the
caleulus and differential equations.
In these courses more than in some
others there is growing emphasis
on the use of electronic computers
to make available more rapidly and
with greater accuracy and detail
the design of structural elements.

Highway engineering and re-
lated work may be continued with
elective courses in such specialties
as soils and aggregates testing,
bituminous materials testing, high-
way administration, traffic control,
and vehicle testing. Laboratories
available include the large, well-
equipped Wisconsin Highway
Commission Laboratory on the
University campus. Research is also
done in the field both in the Madi-
son area and at various locations
throughout the state.

Surveying and photogrammetry
is a very important part of civil
engineering instruction. This in-
cludes not only work on campus
but also at a summer survey camp

Professor Ao T. Lenz is in his second year as Chairman of the Department
of Civil Ingineering, He is a Wisconsin natice, having been born in Fond du
Lac, and has received four degrees from the University. The lust was the doctor-
ate in 1940. His professional work has been in Hydraulic Engineering with spe-
cial Emphasis on water resources studies and model tests of dams. In addition
to his teaching and research, he has spent several summers on engineering work
for the Tennessee Valley Authority, the U. S. Burau of Reclamation and \Vis-
consin industries, and as a consultant in law suits concerned with water problems.

at Taylor Lake in northern \Wis-
consin where the department has
excellent camp facilities in a na-
tional forest area. A sterio plotter
and related facilities are available
on campus for both instruction and
research in three dimensional
measurement from aerial photo-
graphs. An interesting application
of this work and surveying in gen-
eral is now underway in the south
polar region where Mr. James
Clapp, Instructor, and Mr. William
Heilman, senior student, are mak-
ing measurements and laying bases
for future measurements of glacial
ice flow on Roosevelt Island be-
tween the bases at Little America
and the South Pole.

Hydraulic engineering instruc-
tion includes basie hydraulics, Huid
mechanics and the hydrology of
water resources. Instruction and re-
search is centered in the Hydraulic
and Sanitary Laboratory on the
shore of Lake Mendota, The low
pressure water system supplied by
lake water can supply up to 10
cubic feet of water flow per second
to an assortment of flumes and
channels of various sizes and
shapes. A high-pressure water svs-
tem with a head of 200 feet sup-
plies water for hydraulic turbines.
pipe line flow, and all sorts of
hydraulic measuring devices. An oil
ciriculation system with pressures
up to 2,000 pounds per square inch

(Continued on page 51)
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Paul V. Raab hired in 1937 as an EE, hometown Freehold, New
Jersey started as a Research and Development Engineer Trainee then
worked as a Development Engineer and now is a Project Engineer.
Photo courtesy Allen—Bradleyv Co.

James N. Pearse hired in 1957 as an EE, hometown La Crosse, Wis-
consin, started as a Research and Development Engineer Trainee then
worked as a Development Engineer and is presently a Project Engineer.
Photo courtesy Allen—Bradley Co.

Floyd R. Woldt hired in 1956 as an EE, hometown Oshkosh, Wis- Milan Damjanovich hired in 1957 as an EE, hometown Milwaukee,
consin started as a Sales Trainee then worked as a Sales Engineer and Wisconsin, started as a Application Engineer Trainee and now is a
is presently in Sales Promotien. Photo courtesy Allen—Bradley Co. Application Engineer. Photo Courtesy Allen—Bradley Co.

Left to right, Don De Meuse (’58)
and Richard Nelson (’38) Mr. De Meuse
is a graduate in electrical engineering
and his home town was Algoma, Wis.
He is an electrical design engineer.

Mr. Nelson, whose home town was
Madison, is a graduate in electrical en-
gineering also. He is assistant to the vice
president of engineering with responsi-
bility for staffing utilities function of
Kimberly-Clark.
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by Professor H. A. Peterson

Chairman, Electrical Engineering Department

Prof. Harold A. Peterson has been Chairman of the Department
of Electrical Engineering since 1947. He is from Essex, lowa, and
received his B.S. and M.S. (with high distinction) from the Uni-
versity of lowa. He is a Fellow in AIEE, a Senior Member of IRE,
and a member of several other engineering societies. He also holds
cight patents in the field of electrical engineering.

young profession. With the

characteristic vigor of vouth,
it is growing and expanding rapidly
to meet the challenges of the pro-
fession in an era which is charac-
terized by the growing importance
of space technology, electronic
computers, and increasingly com-
plex communications systems.

Only eighty years ago, the first
waterwheel driven electric genera-
tor in this country was put in op-
eration at Appleton, Wisconsin.
There was rapid growth and de-
velopment of the profession in
these ecarly years. Even more phe-
nomenal has been the expansion in
more recent years. Today the
American Institute of Electrical
Engineers (AIEE) has over 67,000
members. The Institute of Radio
Engineers (IRE) is even larger,
with over 90,000 members. Both
organizations are growing. The
IRE is one of the fastest growing
professional technical societies at
the present time. There is now un-
derway a well-organized movement
to merge these two Institutes into
one which, when completed, will
have a membership of over 150,000
electrical engineers! It will be by
far the largest unified engineering
Institute in the world.
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E LECTRICAL Engineering is a

A few generations ago, electricity
was available in the homes of only
a few. Now, it is available in al-
most every home. Electrical Engi-
neers have been largely responsible
for bringing this about. Today,
heavy tasks around the farm home
and other tasks in all homes, can
be done quickly, efficiently, and
without drudgery. Radio and tele-
vision have been brought to most
homes. These are some of the more
obvious consequences of electrical
engineering,

Electrical Engineering has ex-
panded tremendously in scope in
recent years. Automatic control
theory, information theory, the
transistor, new analytical tech-
niques, analog computers, digital
computers, extra high voltage
power transmission, the tunnel di-
ode, nuclear fusion and fission, and
many other developments have
been basically important in this ex-
pansion. The control of guided
missiles, and the very special in-
strumentation problems associated
with the recording of data and
transmitting such data back to
earth from satellites are largely the
responsibility of the electrical engi-
neer. The problems are fascinating
and challenging, requiring much
imagination and resourcefulness in

obtaining solutions. Advanced
training in engineering science and
mathematics is generally required
for creative work in these areas.

Graduate work in Electrical En-
gineering is encouraged. About 80
graduate students from many dif-
ferent states and foreign countries
are currently enrolled in Electrical
Engineering on the Madison cam-
pus. It is expected that more than
15 Ph.D. degrees in Electrical En-
gineering will be awarded in 1962.
The employment opportunities for
individuals with such engineering-
science training are indeed chal-
lenging and exciting.

At the University of Wisconsin,
our facilities in the Engineering
Building are among the best in the
country, OQur course of study in
electrical enginecering is constantly
under surveillance so that improve-
ments can be made from time to
time to keep in step with the needs
of industry. We have recently re-
vised our curriculum in order to
make it more suitable to the de-
mands of our rapidly changing
technology. This new curriculum
applies to all those students enter-
ing as freshmen in September,
1959, and thereafter. It is fully ac-

(Continued on page 51)
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EVERY TECHNICAL TALENT AT
PRATT & WHITNEY AIRCRAFT

Almost every scientifically trained man can find stimulating and rewarding career
opportunities within the broad spectrum of Pratt & Whitney Aircraft activities,
From the solid foundation of 36 years as a world leader in flight propulsion
systems, P&WA development activities and research investigations today are far
ranging. In addition to continuing and concentrated development effort on air
breathing and rocket engines, new and exciting avenues are being explored in
every field of advanced aerospace, marine, and industrial power applications.

The reach of the future ahead is indicated by current programs. Presently,
Pratt & Whitney Aircraft is exploring the fringe areas of technical knowledge in
magnetohydrodynamics . . . thermionics and thermo-electric conversions . . . hyper-
sonic propulsion . . . fuel cells and nuclear power.

To help move tomorrow closer to today, we continually seek ambitious young
engineers and scientists. Your degree? It can be in: MECHANICAL = AERO-
NAUTICAL © ELECTRICAL # CHEMICAL and NUCLEAR ENGINEERING
© PHYSICS © CHEMISTRY ¢ METALLURGY = CERAMICS @ MATHE-
MATICS @ ENGINEERING SCIENCE or APPLIED MECHANICS.

The field still broadens. The challenge grows greater. And a future of recognition
and advancement may be here for you.

e i e e e e e o g e

For further information regarding an engineering career at Pratt & Whitney
Aircraft, consult your college placement officer or write to Mr. R. P. Azinger,
Engineering Department, Pratt & Whitney Aircraft, East Hartford 8, Conn.

#
PRATT & WHITNEY AIRCRAFT
Division of United Aircraft Corporation

CONNECTICUT OPERATIONS East Hartford, Connecticut

FLORIDA RESEARCH AND DEVELOPMENT CENTER Palm Beach County, Florida

All qualified applicants will receive consideration for employment without regard to race, creed, color
or national origin.
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The design of a hydrofoil boat such as the one shown here involves to some
extent the same problems in Engineering Mechanics that face the designers of
ballistic missiles. These include problems in Properties of Materials, Fluid
Dynamics, Aerodynamics, and Experimental Stress Analysis. Note the ski type
sensor in front of the boat which is dynamically coupled through the control
svstem to change the angle of attack of the submerged foil in order to keep the
boat on a level course.
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gngineering Wecéanicd

by Professor George W. Washa

Chairman, Mechanics Department

Professor George W. Washa has been chairman of the Depart-
ment of Engineering Mechanics since 1953. He was born in Mil-
waukee, Wisconsin, and received his B.S., M.S., and Ph.D., degrees
from the University of Wisconsin. He has been very active in
ASTM and ACI. He has served as chairman of several ACI com-
mittees and has also served on the Board of Directors. He is co-
author of two texthooks in Engineering Mechanics.

HIS undergraduate engineer-
ing curriculum of the Univer-
sity of Wisconsin has been
started to meet the current need
for training in the more funda-
mental aspects of engineering. It
is matched by similar curricula in
many of the leading engineering
colleges throughout the country.
They may not always be called
Engineering Mechanics, but similar
aims and objectives are present in
many curricula such as Engineer-
ing Physics and Engineering
Science.
What Is Engineering Mechanics?
Engineering Mechanics serves as
a bridge between work in the basic
sciences—mathematics, physics and
chemistrv—and the various engi-
neering curricula, The mechanics
courses common to all engineer-
ing curricula are: Stafics, con-
cerned with forces and equilibrium
of bodies under the action of
forces; Dynamics, concerned with
the motion of particles and bodies
and the forces necessary to cause
such motion; Mechanics of Ma-
terials, concerned with the stresses
and strains within beams, shafts,
columns, and other elements per-
forming their usual functions in
structures and machines; Propei-
ties of Materials, concerned with
understanding and measuring the
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mechanical and physical properties
of materials such as metals, plas-
tics, concrete, soils and wood. The
new curriculum in Engineering
Mechanics provides for more
courses in physics, chemistry and
mathematics than required in most
engineering curricula along with
advanced courses in Engineering
Mechanics. It includes a course in
Experimental Stress Analysis which
is concerned with the use of photo-
elasticity and various mechanical
and electrical strain gages for the
purposes of determining stresses
when theoretical calculations are
not practical, Graduate courses
leading to the Master of Science
and Doctor of Philosophy degrees,
which have been given by the De-
partment for many years, consider
further such fields of study as elas-
ticity, plasticity, plates, shells, and
elastic stability.

Why Was This New Curriculum
Started?

There are many reasons and a
tew of the more important are
listed below:

First, many engineers now fre-
guently work as a team with chem-
ists. physicists, and mathematicians
and must be able to understand
them.

Second, many returning grad-
ates have indicated that they

thought an undergraduate curricu-
lum in Engineering Mechanics
would have heen of great benefit
to them in their professional activ-
ities and recommended strongly
that such a curriculum be
activated.

Third, most industrial organiza-
tions, both large and small prefer
that their men come to them with
a broad fundamental scientific
background. Generally they them-
selves prefer to teach the details
relating to their specific activities.

Fourth, recent studies of the
American Society for Engineering
Education have recommended a
strengthening of the work in the
basic sciences.

Fifth, perhaps the most impor-
tant reason for the formation of
the curriculum in Engineering Me-
chanics has been the great changes
that have taken place in science
and engineering during the past
vears. Among the most important
of these have been the rapid diffu-
sion of scientific knowledge and
disciplines into engineering, the in-
creasing use of the analytical ap-
proach to the solution of practical
problems, and the need for a bet-
ter understanding of the propertics
and mechanics of materials. While
engineering is still both an art and
a science, some fields are based

(Continued on page 51)
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(Sitting ) Douglas P. Cleereman hired in 1961 home-
town Kenosha, Wisconsin Sales Trainee EE.

(Standing) Robert D. Wiedenhoefer hired in 1961
hometown Milwaukee, Wisconsin Sales Trainee ME. Photo
Courtesy Allen-Bradley Co.

Left to right: Arthur Antonissen (’52) and John Ashen-
brucker (’50) are checking operation of the supercalendar
in the Kimberly, Wis. plant.

Mr. Antonissen is a graduate in mechanical engineering
and his home town was Niagara, Wis.

Mr. Ashenbrucker is a graduate in electrical engineering
and his home community was Racine, Wis.

Both men started at Staff Engineering as design engi-
neers and were transferred to Kimberly—Clark’s Kimberly,
Wis. plant. Mr. Antonissen is a maintenance engineer, Mr.
Ashenbrucker a development engineer.

Gilbert Bayley (’33). Mr. Bayley is a graduate in
mechanical engineering and his home town was Beaver
Dam, Wis. He is a senior engineer, design-project in
the Research Services section of Staff Engineering.
Photo Courtesy of Kimberlv—Clark.




ec/wufu'ca/ Cfngineew’ng

by Professor Ralph ]. Harker

Chairman, Mechanical Engineering Department

Professor Ralph J. Harker is completing his third year as Chair-
man of the Department of Mechanical Engineering. He is a native
of Madison, Wisconsin, and received his B.S. and M.S. from the
University of Wisconsin. His field is machine design, with particu-
lar interest in vibration and balancing. He has had considerable
experience in the aircraft industry, and is vice-chairman of the
Rock River Valley Section of the American Society of Mechanical
Engineers.

ECHANICAL engineering is

that phase of engineering

which deals principally with
the conception, design, analysis,
test, production, and utilization of
mechanical equipment. Engineers
in this profession have been a ma-
jor factor in the development in
this country of the highest stand-
ard of living in the world, which
has been largely achieved by the
effective mass-production system
which has been developed. The
mechanical engineer, although con-
tributing to our present technology
in every industry and in every
phase of design, development and
production, has plaved a dominant
role in the transportation, power
generation, and manufacturing
fields.

In the field of transportation he
has been largely responsible for the
development of modern aircraft,
including the turbo-jet engine,
landing gear, hydraulic controls,
and inertial navigation systems.
Our current cars, trucks, and buses
are the result of his extensive ef-
forts in the development of en-
gines, brakes, transmissions, steer-
ing mechanisms, chassis structures
and the associated mass production
technology by which they are man-
ufactured. Railroad and marine
equipment is also designed and
built by the mechanical engineer,

FEBRUARY, 1962

as well as the many tvpes of heavy
carth-moving equipment which
make possible our expanding super-
highway systems.

In power generation the me-
chanical engineer is responsible for
the conversion of fuel energy, nu-
clear energy, or water power, to
mechanical energy. This involves
the design and construction of
turbo-machinery, steam generators,
pumps, and condensers, which are
essential components of our tre-
mendous electrical power generat-
ing capacity.

In the field of production ma-
chinery, the mechanical engineer
has designed and developed the
automated equipment now used in
the manufacture of castings, stamp-
ings, extrusions, forging, and of
machined parts of all kinds. As this
equipment becomes more complex,
various types of hydraulic, pneu-
matic, electrical, and numerical
controls must be understood and
applied by the mechanical
engineer.

Mechanical engineering is per-
haps the broadest in scope of all
branches of engineering. An indi-
vidual mechanical engineer may
design products or production
methods, he may supervise pro-
duction, he may administer busi-
ness operations or technical proj-
ects, he may test individual

machines or complete plants, or he
may conduct rescarch. Although
many special areas exist in the
profession the field is traditionally
divided into three broad activities.
They are heat power, design, and
industrial engineering.

In the heat power field, engi-
neers are interested in the analysis
of liquids, gases, and vapors, as
they are used in all types of engi-
neering applications. Thus, the in-
ternal combustion engine, the
steam turbine, the refrigerator, and
the rocket engine are but a few
examples of equipment requiring
this type of engineering, To be
proficient in this area, the engineer
must have a knowledge of thermo-
dynamics, heat transfer, fluid flow,
gas dynamics, combustion, and
other related subjects.

In the design field, mechanical
engineers are called upon to con-
ceive new devices and machines,
and to refine and improve existing
designs. Perhaps no phase of me-
chanical engineering places greater
demands upon the imagination, in-
genuity, and judgement of an en-
gineer than that of mechanical
design. Design requires the con-
version of ideas to physical reality,
which is the essence of enginecer-
ing. The design engincer must be
well grounded in kinematics, ele-

(Continued on page 53)
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The metallograph shown provides for in-
spection and photograph of metals magni-
fied to 50 to 3000 times.

A huge self-powered vehicle, as shown to
the left, provides one answer to the prob-
lem of providing the raw materials needed
by our industry.

Henry Swiarn.,




ining arw[ mefa//urgica/ gngineering

by Professor P. C. Rosenthal

Chairman, Department of Mining and Metallurgy

This is Professor Rosenthal's fifth year as department head. He
received his B.S. and M.S. in Metallurgical Engineering from the
University of Wisconsin. He has been very active in the AFS and
ASM, being chairman of several committees. He was co-author of
“Principles of Metal Casting.”

UR industrial technology is

based on a complex array

of alloys and non-metallics
which involve almost every known
element. Even the inert gases are
used in metal processing. While
physics and chemistry are the basic
sciences underlying the production
and development of these mate-
rials, there are so many problems
that lie outside the normal scope
of these subjects that it is common
nowadays to think in terms of “ma-
terials science” as well. This is the
science which deals with the rela-
ticn between the structure and
properties of matter. It is a rela-
tively new science and has deep
roots in such fields as metallurgy,
ceramics, and solid state physics,
It bears directly on such problems
as the development of materials for
higher strengths, high temperature
resistance, extremely low tempera-
ture properties, nuclear power ap-
plication solid state electronics
devices, ete.

The broadened scope of activi-
ties that is indicated by the mate-
rials science approach as well as
the extensive engineering problems
associated with the production of
materials from ores to the finished
product, suggested to our staff that
a department name more appropri-
ate to these and future activities
would be warranted. Concurrent
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curricula changes and other con-
siderations also were instrumental
in reaching this decision. Conse-
quently, this year the departmental
name has been changed from Min-
ing and Metallurgy to Minerals and
Metals Engineering. While no
name can be completely satisfac-
tory in defining the range of the
instructional program, the depart-
ment members believe that the new
title not only covers the present but
also the future role of the depart-
ment in the College of Engineer-
ing. Furthermore, the inclusion of
the word “engineering” in the title
emphasizes the importance of the
engineering approach in the proc-
essing and utilization of materials.

Since this department offers
courses covering the engineering
problems which begin with the
discovery of the original source of
materials—the ores—and end with
the final metallic or non-metallic
products, one undergraduate cur-
riculum cannot cover the entire
spectrum of subjects. For this rea-
son, the undergraduate program is
divided into two general categories
beginning with the Junior vear.
One of these is directed toward
mineral procurement and mineral
processing including petroleum as
well as metallic minerals, while the
other curriculum involves extrac-
tive metallurgy, physical metal-

lurgy and materials science, There
is some necessary overlap in the
curricula, The first one leads to a
B.S. degree in Mining Engincering
and the second to a B.S. degree in
Metallurgical Engineering. Again,
these are generalized titles and do
not represent all aspects of the
programs. Some idea of what is in-
volved is indicated by the follow-
ing descriptions.

Utilization of metals begins with
the discovery and development of
mineral wealth. This is the work of
the mining engineer. The curricu-
lum for mining engineering in-
cludes, in addition to courses in
mine evaluation, development, and
ore removal, related courses in
geology, mineral concentration and
chemical processing. There are also
courses in related fields such as
hydraulics, surveying, electrical en-
gineering, and heat and power.

One option of the curriculum in
this field concentrates on the geo-
logical aspects of mining. The
graduate from this program is re-
ferred to as a geological engineer
and would be primarily concerned
with finding and exploring new ore
bodies or oil fields. TTe would esti-
mate the economic value of the
ore and determine how it might
best be extracted from the earth.

(Continued on page 54)
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uc/ear é)ngineem'ng

UCLEAR Engineering is a

modern profession con-

cerned with the release of
energy from the nucleus by fission
or fusion and with the utilization
of the properties of radiation. Since
the discovery less than 25 years
ago that a uranium nucleus could
be made to split (or fission) and
release energy, a vast new field has
developed. In former times, gener-
ations frequently elapsed between
discovery and application; for ex-
ample, Hertz demonstrated radio
waves in the 188(0's, but they re-
ceived very little practical use for
over 30 years. In contrast, nuclear
fission was discovered in 1939, plu-
tonium was being manufactured on
a large scale in 1943, an atomic
bomb was tested in 1945, electricity
was generated from nuclear energy
in about 1951, and nuclear engines
to propel space vehicles were
tested in about 1959.

However, even though the appli-
cation of nuclear energy has pro-
gressed at an extraordinary rate,
Nuclear Engineering is only in its
infancy and much remains to be
done, Improved power reactors
must be developed which will per-
mit us to generate electricity from
nuclear energy as cheaply as from
coal throughout the United States

THE NEW U, W. REACTOR
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by Prof. Max W. Carbon

Chairman of Nuciear Engineering Committee

and in undeveloped countries
throughout the world. (Power re-
actors, incidentally, are large “ma-
chines” in which tremendous
numbers of nuclei are fissioned and
from which the resulting energy is
extracted in the form of heat.) The
adaptation of similar reactors for
the propulsion of ocean-going ves-
sels and space vehicles must be
accomplished. Later programs for
space exploration will likely be
severely limited unless nuclear en-
ergy can be utilized to power ion
and electric propulsion systems as
well as satellite communication
systems.

Research is needed on methods
to control the fusion process for the
generation of power. ( Whereas fis-
sion is the splitting of a nucleus
with the release of energy, fusion
is the combining of nuclei with the
release of energy.) Since fusion
takes place only at temperatures in
the millions of degrees, resort must
be made to the use of plasmas, and
plasma physics becomes an impor-
tant study. Other research is
needed on means to convert nu-
clear energy more directly into
electrical energy than the decades-
old technique embodying turbines
and electrical generators which is
used at present. In addition, work

is only beginning on studies of the
use of radiation to fabricate mate-
rials having superior strength and
thermal characteristics.

The use of radiation in industrial
applications such as tracing, non-
destructive testing, and thickness
measuring is reported to result in
savings to the country of $200,000,-
000 per year. Yet it is felt that the
surface has only been scratched.
The use of radiation to sterilize
toodstuffs may revolutionize the
food-packaging industry.

A serious study of the use of nu-
clear explosives to build harbors
and canals, to allow extraction of
petroleum from oil sands, and to
assist in mining operations is just
beginning. And the physicist needs
help in the design, development,
and use of high-energy particle ac-
celerators for the unexplored
ranges above a few billion electron
volts.

Certainly not the least nor last,
the development of improved nu-
clear weapons for the defense of
the free world must continue un-
abated.

Although the applications cited
above are numerous and diverse,
no one can predict with certainty
which particular one will prove

(Continued on page 43)
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Enrolled at Dynamic TULANE

MEN'S DORMITORY. MaiN ARCHITECTS: Diboll-Kessels and Richard Koch;
S. Wilson, Jr. & Associates. GENERAL CONTRACTOR: Farnsworth & Chambers.
MEcCHANICAL CONTRACTOR: Cabirac Mechanical Contractors, Inc. CONSULTING
ENGINEERS: Jos. E. Leininger & Associates.

JENKINS VALVES

for long-range dependability,
long-time maintenance economy

APARTMENT BUILDING for married students. MAIN ARCHITECTS: Gold-
stein, Parham & Labouisse, GENERAL CONTRACTOR: J. A. Jones Con-
struction Co. MECHANICAL CONTRACTOR: Sciambra & Masino. PLUMBING
CoNTRACTOR: Jas. F. O’Neil Co., Inc. CONSULTING ENGINEERS: Design

“Dynamic”is the word for tradition-laden, prestige-rich,127-year  Engineers & Associates.
-old Tulane University in New Orleans. o

Nowhere is Tulane’s dynamism more remarkable and articulate
than in its current building program.* Examples: the three brand
new, beautiful and beautifully functional structures pictured here.

If you toured these buildings and the power plant which serves the
campus complex, again and again and again you’d see the distinc-
tive Diamond-mark that identifies Jenkins Valves. And small
wonder: a university which had its beginnings more than a century
ago just naturally thinks in terms of long-range dependability,
long-time maintenance economy ... precisely the qualities which
make Jenkins Valves the “Standard of Quality” by which other
valves are measured! Yet — and this fact still comes as a pleasant
surprise to some specifiers — they cost no more! Jenkins Bros.,

100 Park Ave., New York 17. :
*Tulane’s supervisory and liaison personnel for the building program: Harold E. :‘:z‘rlvggﬂgﬁfEygﬁfogﬁmﬁ:[r‘:wi'zg]i#;gg?!’ci‘;ﬂhg jantes, ;,fgfj;‘jg:
J ; : ; :

Pique, Director of Planning; George F. Johnson, Director of Physical Plant; ciates; Edward Silverstein. GENERAL CONTRACTOR: Farnsworth & Cham-
Charles E. Gilbert, Utilities Superintendent. bers.  MECHANICAL CONTRACTOR: Sciambra & Masino. CONSULTING
ENGINEERS: Leo S. Weil; Walter B. Moses.

i i

rywhere:

EI L e ke i
POWER PLANT. Boiler feed water pumps and Jenkins Valves shown. MAIN ARCHI-
TECTS: Paul Charbonnet, Jr. GENERAL CONTRACTOR: Gervais Favrot Co. MECHANI-
caL & PLUuMBING CONTRACTOR: Comfortaire Co., Inc, CONSULTING ENGINEERS: Leo
S. Weil; Walter B. Moses.

Available From Leading Distributors Eve
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Learning never stops for engineers at Western Electric

There’s no place at Western Electric for engineers who feel
that college diplomas signify the end of their education.
However, if a man can meet our quality standards and feels
that he is really just beginning to learn...and if he is
ready to launch his career where learning is an important
part of the job and where graduate-level training on and off
the job is encouraged — we want and need him.

At Western Electric, in addition to the normal learning-
while-doing, engineers are encouraged to move ahead in
their fields by several types of educational programs.
Western maintains its own full-time graduate engineering
{raining program, seven formal management courses, and a
tuition refund plan for out-of-hours college study.

This learning atmosphere is just one reason why a career
at Western Electric is so stimulating. Of equal importance,
however, is the nature of the work we do. Our new engi-
neers are taking part in projects that implement the whole
art of modern telephony from high-speed sound transmission
and solar cells, to electronic telephone offices and computer-
controlled production techniques.

Should you join us now, you will be coming to Western
Electric at one of the best times in the company’s history.

In the management area alone, several thousand supervisory
jobs are expected to open up to W.E. people within the next
10 years. And our work of building communications equip-
ment and systems becomes increasingly challenging and
important as the communications needs of our nation and
the world continue to increase.

Challenging opportunities exist now at Western Electric for electrical,
mechanical, industrial, and chemical engineers, as well as physical
science, liberal arts, and business majors. All qualified applicants will
receive careful consideration for employment without regard to race,
creed, color or national origin. For more information about Western
Electric, write College Relations, Western Electric Company, Room 6205,
222 Broadway, New York 38, New York. And be sure to arrange for a
Western Electric interview when our college representatives visit your
campus.

—

Western Electric

({1}
MANUFACTURING AND SUPPLY -@ UNIT OF THE BELL SYSTEM

Principal manufacturing locations at Chicago, IIl.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; Winston-Salem, N. C.; Buffalo, N. Y.; North Andover,
Mass.; Omaha. Meb.: Kansas City, Mo Columbus, Ohio; Oklahoma City, Okla. Engineering Research Center, Princeton, N. J. Teletype Corporation, Skokie, IIl., and
'ittle Rock, Ark. Also Western Electric distribution centers in 33 cities and installation headauarters in 16 cities. Genaral headauarters: 195 Broadway, New Yerk 7, N. Y.
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IN
AVIATION
ELECTRONIC
ENGINEERING

Your Challenge is Greater with COLLINS

As an engincer at Collins, you help develop the finest
avionics equipment built. You have the opportunity of
working with top men on advanced instrumentation
and cquipment such as automatic pilot, solid state com-
munication/navigation systems, antennas, Doppler, dis-
tance measuring equipment and weather radar. And you
stay right with a project until product completion. H
Collins, one of the nation’s leading growth companies,
also offers a wide variety of engineering opportunities
in ground communication, antenna research, micro-
wave, data systems, amateur, broadcast, components

and general systems design. Facilities are in Cedar
Rapids, Iowa; Dallas, Texas; and Newport Beach, Cal-
ifornia, with sales offices and field service installations
throughout the world. B Collins has career opportuni-
ties for M.E.’s, E.E.’s, LE.”s and Physicists in design,
research and production. Contact your college place-
ment office for further information or send your

inquiry to:

L. R. Nuss B. E. Jeffries R. 0. Olson
Collins Radio Company Collins Radio Company Collins Radio Company
Cedar Rapids, Dallas, Newport Beach,

lowa Texas California

An equal opportunity employer.

72N\
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WHAT ARE
THE ADVANCEMENT
OPPORTUNITIES
AT DU PONT?

FEBRUARY,

As a matter of fact, career opportunities at
Du Pont are excellent. One reason is the fact that
the company is growing constantly—and growth
creates new opportunities.

Consider, for example, that DuPont allocates
over $90 million every year for research alone.
Out of this grow new products that create new
challenges. Then, too, Du Pont is active in almost
every phase of business and industry. Such di-
versified activity opens up many interesting jobs.

We believe that qualified bachelors, masters
and Ph.D.'s will want to consider opportunities
with us. There are openings for engineers—me-
chanical, electrical, metallurgical, industrial,
chemical—and for chemists and physicists, sales
and marketing men. For information about op-
portunities here, clip and mail the coupon.

REG, u. 5. pAT. OFF

BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY

An equal-opportunity employer

-
: E. I. du Pont de Nemours & Co. (Inc.)

! Room 2419-2 Nemours Building

: Wilmington 98, Delaware

| Please send me the booklets indicated below:

I

| ] Du Pont and the College Graduate

{ "] Mechanical Engineers at Du Pont

: "] Your Engineering Opportunities at Du Pont
: ["!Chemical Engineers at Du Pont

I
I
I
I
I
I
I
I
|
i
1
i

Name

Class——— Major— Degree expected S
College—

My address

City —Zone State
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WESTINGHOUSE THERMOELECTRIC
REFRIGERATOR USED IN AIR
FORCE LIFE-SUSTAINING
SPACE TEST

A compact one-cubic-foot ther-
mo-electric refrigerator, designed
and built by the Westinghouse new
products laboratories, was one of
the key components of a manned
capsule that housed an Air Force
scientist on a simulated week-long
mission into space.

Designed to operate in the
weightless environment of orbital
flight, the Westinghouse refrigera-
tor is a complete food storage
system. It was one of six life-
sustaining devices sealed inside an
airtight nine-foot capsule resem-
bling an Atlas (ICBM) missile
nose cone. The equipment per-
mitted Courtney A, Metzger,
ARDC laboratory engineer and
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project coordinator, to remain in-
side the capsule during the week-
long test,

Throughout his stay, Mr. Metz-
ger's menu consisted of squeeze
tubes of liquids; semisolids; solids
in diced portions; some bite-size
solids; and an assortment of dehy-
drated, frozen, and stable articles,
ARDC announced.

Chris J. Witting, Westinghouse
vice president-consumer products,
described the thermoelectric re-
frigerator as the ideal type of unit
for applications in space.

“Thermoelectric refrigeration is
achieved simply by passing an elec-
tric current through the proper
kinds of semiconductor materials,”
he pointed out, “and requires no
compressor, refrigerant, or appa-
ratus with moving parts. To achieve
warming instead of cooling, it is
only necessary to reverse the flow
of electric current by flipping a
switch,

“Being a solid-state device, a
thermoelectric refrigerator would
not have its performance impaired
by zero gravity, high acceleration,
or other conditions imposed by
space travel. Its ruggedness, sim-
plicity and freedom from mainte-
nance are other characteristics that
make it particularly attractive for
space applications.”

SCIENCE
- HIGHLIGHTS

by John C. Ebsen 3A64

TINY MICROWAVE TRANSISTOR
USES COAXIAL MOUNTING

A new germanium mesa transis-
tor which operates for the first time
in the low microwave frequency
region and a very wide band am-
plifier employing this transistor
have recently been developed at
Bell Telephone Laboratories. In
order to achieve such high fre-
quency operation, the dimensions
of the new transistor have been cut
down so that the total area of the
active region is less than the cross-
section of a human hair, The am-
plifier employs transmission line
construction, consistent with the
transistor encapsulation.

The device is a diffused-base, al-
loyed-emitter, PNP mesa transistor,
designed for application as an os-
cillator at 3 kme, or as an amplifier
at 1 kme and below. The mesa
is only 1.8 mils (thousandth of an
inch) long, and 1.5 mils wide.
Three metal stripes, each 3/10 mils
wide by 115 mils long, are evapo-
rated onto the surface of this tiny
plateau and alloyed into the semi-
conductor. Gold wires 2/10 of a mil
in diameter are used for making
connections. The diffused base of
the transistor is only 1/50 mil thick.

Since conventional encapsulating
methods for transistors would intro-
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duce too much parasitic capaci-
tance and inductance to allow the
realization of the full capabilities
of this new device, it is mounted in
a coaxial shell which electrically
matches a 50 ohm coaxial line.
(The germanium wafer is gold
bonded to the inner conductor of
the output section; the emitter
stripe is connected to an internal
shield integral with the encapsula-
tion shell; the base stripes are con-
nected to the center conductor of
the input line.)

Wide-band and narrow-band
feedback amplifier circuits using
the new transistor were described
to the Solid States Circuits Confer-
ence in Philadelphia today by Bell
Laboratories engineers. The three-
stage amplifiers were constructed
using transmisison line principles,
with a channel-type line for easy
access to the center conductor. The
amplifier has a gain of 18 db, flat
within 1 db over the frequency
band from below 1 me to over 750
me. Higher gain, with correspond-
ingly lower band-width can also be
achieved.

The amplifiers have shown excel-
lent stability, and the noise figure
measured at 200 mc is 5.5 db with
the feed-back loops open.

WESTINGHOUSE VACUUM ARC-
MELTING FURNACE ADAPTED
FOR ULTRASONIC GRAIN
REFINEMENT

A production line vacuum arc-
melting furnace at the Westing-
house metals plant at Blairsville,
Pa., has been adapted with a trans-
ducer assembly for ultrasonic grain
refinement in large ingots. This
photo was taken before removal of
the ultrasonic unit and withdrawal
from the furnace of a 5-foot long,
12-inch diameter, 316 stainless steel
ingot. The ingot weighs about 2000
pounds and is removed from the
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bottom of the furnace which is
shown here. Previously, rotor steel
ingots of this size and smaller heats
of Refractoloy® and Discaloy® al-
loys and 316 stainless have been
successfuly refined using ultrason-
ics. The power input to the vacuum
arc furnace is about six kilowatts
and it operates at pressures from
10 to 40 microns.

The combination of vacuum arc
melting and ultrasonic grain refine-
ment greatly improves the proper-
ties and yield of metals. Vacuum
arc melting generally increases the
yield from an arc-melting furnace;
and the use of ultrasonic vibration
causes a small “equiaxed” structure
in the ingot. This structure is
highly desirable since it ensures
better mechanical properties in the
material, The ultrasonic equipment
was designed and constructed at
the Westinghouse new products
laboratory at Cheswick, Pa.

Nuclear Engineering
(Continued from page 37)

most useful. In fact, it is quite pos-
sible that the long-range predomi-
nate application will prove to be
one undreamed of today.

Thus, it is the job of the Nuclear
Engineer to apply the principles of
nuclear physics. This point is ill-
appreciated by the general public,
and much confusion exists regard-
ing the distinction between the
work of the scientist and the engi-
neer. However, science is the
search for knowledge, and the
physicist is engaged in attempting
to understand the make-up of the
physical world. When the physicist
learned how uraninm nuclei would
fission, he was satisfied and ready
to move on to a new subject. The
engineer, in contrast, wished to ap-
ply the knowledge of fissioning to
generate electricity, to advance
space exploration, to protect the
free world, to make new materials,
and so on; and he is doing so.

To train eungineers for work in
the nuclear field, Wisconsin initi-
ated a graduate-level program in
the 1950’s and offered studies lead-
ing to the M.S. and Ph.D. degrees.
However, it was realized that the
students could be offered signifi-

cantly better training if they began
nuclear studies earlier in their ca-
reers. Consequently, an undergrad-
uate curriculum in Nuclear
Engineering was developed and
offered for the first time in Septem-
ber 1961. This new curriculum is
an engineering-science type course
tailored to give the student the
background for the activities de-
scribed above. The first three years
of the program give him training in
science, engineering, and liberal
arts. Just as the scientist wants to
know how and why something
works, the engineer must also; thus,
considerable emphasis is placed on
science, and the Nuclear Engineer-
ing student will study essentially
as much physics and mathematics
as the physics student. He must
also receive training in the liberal
arts because he will usually work
with other people, he must com-
municate his ideas and inventions
to others, his promotions may come
faster if he is able to organize and
direct the activities of others, and
he must take an active role in our
citizen society. Finally, he must be
trained in engineering since his
aim will usually be to create some
kind of device or design, In the
fourth year, he receives specialized
training in Nuclear Engineering so
that industry and government will
desire his services or so that he will
be especially well prepared to (6]
on to graduate work. And, although
you are only in high school now,
you should already be giving seri-
ous thought to devoting at least a
year to graduate study, regardless
of the profession you choose.

The Nuclear Engineering student
receives an important, additional
dividend in that his training is also
ideal for a career in general re-
search and development work.
During the past few years, both in-
dustrial and governmental labora-
tories have greatly increased the
emphasis on research and develop-
ment activities which cut across
many fields of specialization. In
this work, it is frequently more im-
portant that the engineer under-
stand the basic principles of a wide
number of technical subjects than
that he be a specialist in any one.
The undergraduate curriculum is
particularly suited to give the stu-
dent the broad, fundamental back-

(Continued on page 54)

43




s £pven
PETR T T gy

The finish on new cars is as tough as it is beautiful. Chemicals
developed through research at Union Carbide have played an important part
in achieving smooth, hard mirror-bright coatings that last for years.

Chemicals and plastics have also caused a revolution in other types
of paints and finishes in recent years. The result? Water-base latex paints
that dry in minutes have turned a time-consuming chore into a simple job
for any homeowner. Special solvents assure the uniform surface required in
the finishing of fine furniture. And many new chemical materials are going
into coatings to safeguard industrial equipment from moisture and corrosive

fumes . . . and to protect ships from the ravages of salt water.

This is an example of a vital industry that has forged ahead
because of the kind of chemical research that goes on at Union Carbide.
Looking to the future, the people of Union Carbide are continuing their
efforts to bring forth new and better materials for everyday living.

Chemistry paints a bright future

You will be interested in the
career opporitunities available
with Union Carbide in carbons,
chemicals, gases, metals, plas-
tics,and nuclear energy Why not
look over our literature in your
placement office? For further in-
formation write for Booklet Y'Y,
Union Carbide Corporation, 270
Park Avenue, New York 17,
New York. (Please mention your
career field.)

...ahand
in things to come
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SALES QUOTIENT?

N o

You are a Power Sales Engineer. A major industry
in your area is planning to build a new plant. They
are contemplating generating their own power be-
cause they can utilize process steam. Obviously
your Company would like to supply this customer
with power. You have prepared a detailed analy-
sis of cost of investment, operating cost, reliability,
flexibility of service, etc. You are presenting this
material to the executive board of the customer’s
company and have just reached your major selling
point — reliability of service — when suddenly the
lights go out. What would you say?*

P

The power sales engineer needs technical knowledge, good economic sense and the
ability to communicate clearly. To solve human problems in selling he needs the ad-
ditional qualities of diplomacy, good humor and understanding.

You will find challenging variety in power sales throughout the Wisconsin Electric
Power Company System. The Milwaukee area is a veritable industrial variety shop —
the nation’s eighth largest industrial area. The central section includes many highly
productive farms and a number of the nation’s leading paper mills. The northern sec-
tion includes important timber, mining and recreational industries.

We have openings for power sales engineers as well as for qualified engineers in
other fields. May we hear from you?

1
1
*Although we would enjoy receiving your comments on this problem, 1
we are not soliciting a “correct” answer or offering a prize. But if you :
are interested in learning more about the power sales engineer, 1
we will gladly send you a manual free of cost which will introduce you !
to his activities. Write to D. C. Cowie, Employment and Placement :
Division, 231 W, Michigan St., Milwaukee 1, Wis. :

1

WISCONSIN ELECTRIC POWER COMPANY
SYSTEM

Wisconsin Electric Power Co. Wisconsin Michigan Power Co. Wisconsin Natural Gas Co.
MILWAUKEE, WIS. APPLETON, WIS, RACINE, WIS,
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“I've been an engineer with Texaco for over three years now. Hard work? You bet! But it's
a challenge—and interesting work, too. As a member of a team assigned to a special project,
I’'m learning every day, and feel that I’'m really contributing. I’'ve found Texaco a good company

to be with—a leader in the industry.” Build a rewarding career for yourself with Texaco. There are
excellent opportunities for young men with any of a wide variety of engineering or science degrees.
Contact your placement office or write Mr. J. C. Kiersted, Texaco Inc., 1356 East 42nd /Fexaco

Street, New York 17, N. Y. Your inquiry will receive prompt and careful consideration. ®
Qualified applicants will receive consideration for employment without regard to race, creed, color or national origin.
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At AC-Milwaukee, the moon, planets and stars beyond are constantly in the thoughts of our
engineers and scientists,

We're in the navigation business and have been since 1948, We are now developing & manufacturing
Inertial Guidance Systems for the TITAN Il, THOR and MACE missiles, and a modified Bombing
Navigation System (ASQ-48) for the B-52C&D. Research and development programs include navigation

systems for mobile ICBMs, space vehicles, supersonic aircraft and ocean vessels, AC-Milwaukee is
also now producing the AChieverfone mobile radiotelephone,
You will find AC-Milwaukee an excellent place to begin your professional career, If you have a BS or
MS degree in E.E., M.E. or Physics, contact your College Placement Office for a General Motors-AC
campus interview or write to Mr. G. F. Raasch, Director of Scientific and Professional Employment,
Dept. 5753, 7929 South Howell, Milwaukee 1, Wisconsin. (Advanced positions are also available for men
completing their doctorates with specialization in guidance and navigation.)
To provide a transition from academic learning to practical career development AC offers the following training programs:
Ml‘LWAUKEE—Cai'eer Acceleration Program—A twelve-month program with formalized classroom instruction given in
conjunction with rotating job assignments in Manufacturing, Reliability and Engineering. Courses include: Ballistic and
Cruise Missile Laboratory Sessions, Advanced Servomechanisms, Principles of Airborne Digital Computers, Basic
Principles of Inertial Guidance, Semi-conductor Technology, Probability and Statistics, Philosophy of Reliability, Field
Service Program—Two- to four-month classroom and laboratory training on inertial guidance systems or bombing navigation
systems. Domestic and foreign assignments follow completion of program. BOSTON—Advanced Concepls Research and
Development On-the-Job Training Program—AC's Boston Laboratory is engaged in developing advanced inertial guidance
equipment primarily for application in earth-bound vehicles. LOS ANGELES—Advanced Concepts Research and Development
On-the-Job Training Program—AC's Los Angeles Laboratory is occupied with advanced guidance research for space vehicles
and ballistic missiles, plus advanced research in special purpose digital computers. An Equal Opportunity Employer

AC SPARK PLUG @ THE ELECTRONICS DIVISION OF GENERAL MOTORS » MILWAUKEE » LOS ANGELES « BOSTON
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e Onein a series of messages
on how to plan your career

Are you “taking a job”
or “beginning a career”?

There’s a mighty big difference
between the two

As we see it, "taking a job” can be
much like raking a single, tentative
step in the dark. It may serve your
purposes temporarily, but where do
you go from there?

Young men who snap up tempting
job offers often regret their decisions
as ume goes by. The plain fact is that
glittering inducements sometimes cover
up the lack of a future. But the man
who thinks in terms of a career is not
casily fooled; he sees his first job as a
beginning, not as an end in itself.

Careers with Bethlehem Steel— A
doorway to careers with Bethlehem
Steel is the Loop Course—its members
make an circuit  (or
“loop”) of a steel plant during their
initial training program. Through the
Loop Course, Bethlehem seeks only
career

observational

men who are interested 1n
opportunities. We do not accept men
who are “just looking for a job";
and, by the same token, we do not
assign loopers to “dead-end” jobs.

Promotion from Within—It is im-
portant to bear in mind the fact that,
aside from the need for an occasional
specialist, we fill management posi-
tions from within the organization.

48

The Loop Course, through its 40 years
of operation, has provided about 2,000
selected and trained men, capable of
advancing to positions of increased
responsibility.

Loopers are Thoroughly Trained—
New loopers report to our general
headquarters, in Bethlehem, Pa., usu-
ally early in July. They attend a basic
course of five weeks, including lec-
tures, classroom discussions, educa-
tional films, and daily plant visits.
The Loop Course is zof a probationary
period. After completion of the course,
every looper receives his first assign-
ment. Then, after reporting to a plant,
yard, or home office division, he re-
ceives further orientation before be-
ginning on-the-job training. Bethlehem
loopers embark on their careers with
thorough training behind them.

Big and Diversified—Because of its
size and diversity of its operations,
Bethlehem Steel offers unlimited op-
portunities to “"get ahead.”” One of the
nation’s largest industrial corporations,
with over 140,000 employees, we are
engaged in raw materials mining and
processing; basic steelmaking and the
production of a wide range of steel

products; manufactuting; structural-
steel fabricating and erecting; and
shipbuilding and ship repair. We op-
erate steelmaking plants on the Eastern
Seaboard and the Pacific Coast; ship-
yards on the Atlantic, Pacific, and Gulf
Coasts; manufacturing units and fabri-
cating works in twelve states; and sales
offices in most leading cities. A new
centralized research facility, the Beth-
lehem Steel Company-Homer Research
Laboratories, costing in excess of $25
million, located in Bethlehem, Pa.,
rivals the finest in any industry.

Read Our Booklet—The eligibility re-
quirements for the Loop Course, as
well as a description of the way it
operates, are more fully covered in
our booklet, “Careers with Bethlehem
Steel and the Loop Course.” It will
answer most of your questions. Copies
are available in most college placement
offices, or may be obtained by writing
to Manager of Personnel, Bethlehem
Steel Company, Bethlehem, Pa.

Al qualified applicants will receive consideration for employment without regard to race, creed, color, or national origin.

BET! HL.EHEM

BETHLEHEM STEEL

STEEL
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A Career Begins

(Continued from page 17)

need and receive help with finan-
cial problems, with scholastic
difficulties, and with redefining
their vocational objectives. If more
specialized help is needed, the ad-
viser can refer the troubled fresh-
man to the proper person or
agency. The Freshman Adviser is
sincerely interested in the welfare
of each student.

Inquiries from interested high
school students are welcomed by
the Freshman Adviser. If you
should visit the campus and wish
to talk over your plans before en-
rolling in college, you will be wel-
come to come to Room 22 of T24
Building for a visit.

Career Opportunities In
Engineering

(Continued from page 18)

about the opportunities available.
The seniors examine this material
and interview companies that are
interesting to them and which have
expressed a need for people with
their particular qualifications. If,
after the campus interview there
is mutual interest between the com-
pany and the student, he will very
likely receive an invitation to visit
the company to further discuss
employment possibilities. In some
cases, seniors must enter military
service after graduation, but some
companies will hire these individ-
uals and grant military leave when
they are called to active duty. If
the graduate prefers, he can use
the Placement Office after return-
ing from service. At any time after
graduation, College of Engineering
alumni can use the Placement Of-
fice if they wish to relocate.

New opportunities are also de-
veloping in terms of summer em-
ployment for engineering students
while still in college. Even after
the freshman year it is possible to
find summer work in some phase
of engineering. Besides just pro-
viding the chance to earn money,
the student can gain worthwhile

(Continued on page 50)
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Much of MITRE’S work is on
the fringes of a new technology
— and a great deal of it is highly
classified. It is not surprising
then that many young scientists
and engineers have only a vague
idea of what MITRE does.

MITRE’s prime mission is to
design, develop, and help put
into operation global command
and control systems that give our
military commanders extra time
for decision and action in case of
enemy attack. Typical systems
are SAGE, NORAD, MIDAS,
BMEWS, and SPACE TRACK.

MITRE assists the Air Force
in its systems management re-
sponsibility by engaging in sys-
tems planning and engineering,
including feasibility studies, cost
studies, operations research, test-
ing and evaluation and prelimi-
nary system design.

@ Operations Research
@® Communications

@ Human Factors

@ System Cost Analysis
@ Econometrics

® Radar Systems
and Techniques

Design

THE

MI'T'RE

CORPORATION

@ System Analysis
® Advanced System

@® Computer Technology
® Mathematics

@ Air Traffic Control
System Development
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how much do you know
about MITRE?

At MITRE you would become
identified with projects of the ut-
most national urgency — proj-
ects that offer a real challenge to
the talented scientist.

The rewards are great. Salary
and benefit plans are competitive.
MITRE offers an excellent Edu-
cational Assistance program that
gives every encouragement to
employees who wish to eontinue
their academic interests. (At the
present time, MITRE employ-
ees are attending 15 different
institutions, including M.L.T.,
Harvard, Northeastern Univer-
sity, and Boston University.)
At MITRE you will live and
work in pleasant suburban
Boston. (Assignments are also
being made at facilities in Mont-
gomery, Ala.; Fort Walton Beach,
Fla.; Colorado Springs, Colo.;
and Washington, D.C.)

Appointments are now being made in the following areas:

@ Antenna Design
Microwave
Components

® Space Systems
Command and Control

® Space Surveillance

Watch your college newspaper for dates when MITRIL will interview on
your campus, or, write in confidence to Vice President, Technical Operations,
The MITRE Corporation, Post Office Box 208, Dept. UWE2, Bedford, Mass.

Formed under the sponsorship of the Massa-
chusetts Institute of Technology and now
serving as Technical Advisor to the United
States Air Foree Electronic Systems Division.

An Equal Opportunity Employer
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YOU CAN LOOK

TO THE FUTURE AT
CURTISS-WRIGHT

At Wright Aeronautical Division of
Curtiss-Wright, you'll work on projects
and programs that look to the future
—with the knowledge that you are
building your own future too.

In design, development, research or
production—there are the challenges
. . . opportunities . . . and facilities
that make it possible for you to learn
and grow professionally.

At Wright Aeronautical, you will like
where you work . . . and live where
you'll like it too—in suburban New
Jersey, close to large metropolitan areas
and countless recreation facilities.

Plan today to find out how you can
plan for your future at Curtiss-Wright,

WRIGHT AERONAUTICAL DIVISION

CURTISS -WRIGHT
CORPORATION

Main and Passaic Sts., Wood-Ridge, New Jersey

" AN EQUAL OPPORTUNITY EMPLOYER

Curtiss-Wright representatives will
conduct interviews on the Campus on
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Career Opportunities In
Engineering

(Continued from page 49)

experience in summer work and see
how engineering theories are ap-
plied to industry. And he may dis-
cover special interests in a particu-
lar phase of engineering and tailor
his selection of courses accordingly.
As a result, he will be better pre-
pared to continue his career after
graduation.

What do the companies look for
in the new engineering graduate?
Scholastic achievement is one of
the most important factors, but by
itself doesn't mean everything.
Companies are just as much inter-
ested in personality, character, and
allround potential. The student
who demonstrates these attributes
through such things as extra cur-
ricular activities along with scho-
lastic ability is the most sought
after college graduate.

These are some of the things that
should be considered by the high
school student interested in engi-
neering. But most important, any
high school graduate with ability
and interest in things technical
should seriously consider engineer-
ing. Careers in engineering have
never had a brighter future—and
probably surpass career opportuni-
ties in any other field.

The Engineering Profession

(Continued from page 19)

cent of our enrollment. Note, how-
ever, that the demands of industry
and government are high in all
areas of engineering and it be-
hooves you to investigate the entire
field to determine your special in-
terests before choosing a particular
branch. To assist you in this task
the chairman of each of our engi-
neering departments has an article
in this special issue of the Wiscon-
sin Engineer briefly describing the
field.

Combined courses in engineering
and agriculture, commerce, city
planning or law are also possible
and are becoming more popular.

Such programs should be planned
carefully during the first year at the
University.

A recent comprhensive study by
the National Science Foundation
predicts that the need for engineers
in the years ahead will seriously ex-
ceed the supply unless many more
voung men and women prepare
now to enter the field. Industry is
already taking all available gradu-
ates, and the National Science
Foundation predicts that by 1970
the number of engineers needed
will be almost double the total
number of engineers in the United
States today.

It should be recognized that en-
gineering is demanding a much
stronger grounding in chemistry,
physics, and mathematics than ever
before. To handle adequately the
increasingly complex problems con-
fronting the professon requires that
engineers be able to understand
and apply the most advanced con-
cepts of the basic sciences. Conse-
quently you will find all curricula
giving greater emphasis to these
subjects at the expense of informa-
tional and application courses.

Every profession demands of its
members integrity, industry, perse.
verance, courtesy and good person-
ality. Success in engineering
requires all of these and, in addi-
tion, a strong aptitude for mathe-
matics, the sciences, and written
and oral expression. If you possess
these qualities and aptitudes you
can and should become an engi-
neer. The opportunities today, and
in the years ahead, are almost
limitless. The rewards, materially
and in personal satisfaction, are
substantial.

University Extension

(Continued from page 20)

Transfer of Credit

Credits earned at the eight Uni-
versity Extension Centers may be
“transferred” to the University at
full grade-point value. The quotes
on the word “transferred” are pur-
poseful. Actually, Extension Center
credits are UW credits and no
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“transfer” ever takes place. The
original and permanent record card
of the Extension Center student is
maintained among residence stu-
dent records in Bascom Hall, the
main administration building of
the University, Transfers from
UW-M are at full grade-point
value, although the record card in
this instance actually transfers from
Milwaukee to Madison.

Transfers from the State College
System may be made on a “credit-
for-credit” basis where the course
work is applicable to any part of
the requirements for the degree
program of particular interest.
Grade points, however, are entered
on the same basis as transfers be-
tween any pair of accredited insti-
tutions; this being a nominal “C”
or 2.0 grade points per credit for
all work of “C” quality or better.
Grades originally below a nominal
“C” are entered on the transfer rec-
ord at the lower value.

Full applicability of credits avail-
able for transfer towards the re-
quirements of the particular degree
in mind requires wise selection of
program within the offering of the
outlying institution of choice. Stu-
dent counsellors are generally very
well informed on matters of local
course selections applicable to the
degree program of choice. Any
doubtful matters may be cleared
up quickly by a telephone call, a
letter, or a personal visit to the ap-
propriate departmental chairman
in Madison.

Years to Completion

The first point of understanding
about the time it takes to graduate
in engineering is that the engineer-
ing programs at Wisconsin vary
from 146 to 152 semester credits.
This means that you will have to
earn an average 18 hours per
semester just to stay abreast of the
schedule. If your freshman and/or
sophomore programs contain a suf-
ficient number of courses in the
required areas of English, mathe-
matics, chemistry, drawing, phys-
ics, economics, history, speech,
shop, mechanics, you stand a good
chance of maintaining pace with
your contemporaries in Madison.
An excess of credits in music, soci-
ology, philosophy, will simply
mean that your total credits upon
graduation will exceed the numbers
spelled out above by virtue of
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courses taken outside of the rather
rigid engineering requirements.
There is not space here to spell out
the particular requirements of each
degree program or some of the al-
lowable course substitutions that
may be made. Nevertheless, it is
easy for you to visualize a course
in geology being useful to a mining
or metallurgical engineer, and a
third course in physics being useful
to an electrical or a mechanical
engineer.

A recent study completed here
showed that the average time re-
quired to complete a course in en-
gineering is very close to nine
semesters. This figure was quite
standard from curriculum to cur-
riculum and varied little whether
the student spent all of his time on
the Madison campus or transferred
here after one or two years at Mil-
waukee, the State Colleges, or the
Extension Centers. Returning then
to the typical degree requirement
of 146 to 152 credits, the average
semester load becomes more like 16
to 17 credits. This would appear to
be a sensible approach to consider
when undertaking an engineering
program.

The current favorable career
prospects for engineering graduates
should supply the incentive for the
additional semester’'s work that is
required on the average. The op-
portunity to effect some overall
economies by two to four semes-
ters’ study close at home where liv-
ing costs are lower and part-time
and summer employment prospects
are better should go a long way
toward financing the extra semes-
ter’s study so many engineering
students find to be inescapable. A
study of your personal situation
may strongly suggest to you that
you begin work in one of the
Extension Centers or the State Col-
leges. If you do, there is every
reason to believe that time will
bear out the overall wisdom of
your selection.

The Work of The
Civil Engineer
(Continued from page 25)

is quite unique in university
laboratories.

The sanitary engineering labora-
tories of the department are among
the finest in universities in the

United States. Because the sanitary
and hydraulics laboratories are in
the same building, it is possible to
study such problems as the flow
in sedimentation basins, etc. where
both facilities and staff of these two
divisions are used jointly.

In general the civil engineering
department aims to provide under-
graduate instruction with a firm
foundation in all the fundamentals
required for:

1) Engineering practice in the
civil engineering profession;

2} Graduate study of moderate
depth over a wide range of
activity;

3) Graduate study of much
greater depth concentrated in the
most advanced work in theory and
research leading to the Doctor’s
degree for those who desire to truly
specialize,

Electrical Engineering

(Continued from page 27)

credited by the Engineers’ Council
for Professional Development.

There is a joint student branch
of the AIEE-IRE on the campus
with a faculty member in charge
as branch counselor. This student
branch elects its own officers, holds
regular meetings, and sponsors ac-
tivitics of interest to student engi-
neers. It affords a means for orient-
ing students with regard to
professional activities within
the AIEE and TRE following
graduation.

The University of Wisconsin of-
fers excellent opportunities for
study in electrical engincering.
Young men and women with good
high school records and a real in-
terest in science and mathematics
would do well to consider enrolling
in this course of study which leads
to a most interesting professional
life of basic importance to our
economy and security.

Engineering Mechanics
(Continued from page 31)
largely upon empirical data and
experience while others have a

highly organized scientific basis.
The empirical approach necessar-

(Continued on page 53)
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Engineers who qualify to fill these chairs...

are on the road to filling responsible jobs
with a growing company in a growing industry

@ American Air Filter Company is one of the world’s
pioneers in the field of “better air” Starting in 1929 as a
manufacturer of air filtration equipment only, it has, through
a planned program of product development, attained the
unique position of being the one company in its industry
that can take the complete over-all approach to the customer’s
air problems. In brief, this means supplying and coordinating
all the proper products to filter, cool, heat, clean (control
process dust), move, exhaust, humidify and dehumidify air.

“Better Air”, while a big business today, is still in its
infancy. Name any industry, any building type, and you have
a present or potential user of AAF equipment. Other well-
known trade names in the AAF family are Herman Nelson,
Kennard and Illinois Engineering. At present, AAF operates
nine plants in Louisville, Moline, 1ll., Morrison, 1ll.,, Rock
Island, I11., St. Louis, and Montreal, Canada.

THIS KIND OF + + « QUALIFIES YOU FOR
ENGINEERING DEGREE. .. THIS KIND OF JOB

A4 A4
Mechanical — Engineering, Sales or Manufacturing
Electrical — Engineering or Sales
Industrial — Manufacturing or Sales
Civil — Sales

American Air I:ill'er

BETTER AIR

FORMAL THREE-MONTH TRAINING COURSE

Your first job at AAF will be to complete a full three-month
course in its technical training school. This is a complete
and carefully planned course covering every phase of this
business of better air and is under the direction of Mr, James
W. May, a recognized authority on air handling problems and
presently a member of the board of directors of ASHRAE.
Classes, held in special, air conditioned quarters, are sup-
plemented by field trips to visit AAF plants and observe
on-the-job applications of equipment.

YOUR FUTURE IS ALL-IMPORTANT TO AAF

AAF prides itself on attempting to match the man to the
job. During your training period you will have contacts
with key company personnel. Your personal desires as to type
and location of job are given every consideration. AAF is
big enough to provide opportunities galore—small enough to
never lose sight of the personal touch that adds satisfaction
along with success.

A representative of AAF will be on your campus soon to
interview students interested in learning more about the
opportunities with this company. Consult your Placement
Office for exact date,

ALL QUALIFIED
APPLICANTS

IS OUR BUSINESS
THE WISCONSIN ENGINEER




If you liked it enough to stay. But studies show
us that the average engineer or scientist switches
jobs four times in his career. This usually means four
moving vans, four houses, four new schools, four
times your subscriptions get. lost and four new
sets of friends to break in. O At Jet Propulsion
Laboratory,:lchances are you’ll keep your friends

and subscriptions intact. JPL, you know, is oper-
ated by Cal |Tech for the National Aeronautics
and Space Administration. It’s kind of a super |
graduate school where a lot of talented people are
designing the instrument-packed spacecraft that will explore our
Moon and the planets. O It’s {ascinating work. With boundaries as
wide as space itself, And for many of the people that work

here now, it was their first job. And their last. © If

you're interested in Dasic and applied research, send a
resume with full quﬂliﬁcations and experience to JPL,

Pasadena, Calif. © i"An equal opportunity employer.”

JET PROPULSION LABORATORY

4800 OAK GROVE DRM'E, PASADENA, CALIFORNIA

Operated by California Institute ufTechno}Iogy for the National Aeronautics & Space Administration

Engineering Mechanics
(Continued from page 51)

ily involves specialization since the
results are usually closely related
to the specific problem. The
methods of the analytical approach
are general. For example, problems
in electronics, fluid mechanics, elas-
ticity, heat transfer, thermodynam-
ics, and others show remarkable
similarity in the form of the differ-
ential equations that result from
analyses. The analytical phases of
engineering are therefore broad
and not highly restricted by sub-
ject barriers.

What are the Opportunities
Open to Graduates to the
Engineering Mechanics
Curriculum?

This curriculum is designed to
prepare engineers for graduate
work and for careers in resecarch.
industrial product and process de-
velopment, and teaching in engi-
neering colleges and universities.
Publications such as CAREER
which list job opportunities indi-
cate special requests from such
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companies as Aerojet-General En-
gineering Corporation, Astronau-
tics Systems, Inc., Bell Aircraft,
Chrysler Engincering, Chrysler
Guided Missiles, Lockheed Missile
Systems, Northrop Aircraft, Inc,
Ramo-Wooldridge, and Space
Technology Laboratories. In the
Government, opportunities exist in
such organizations as the U. S,
Atomic Energy Commission, Na-
tional Bureau of Standards, and
the Naval Ordnance Laboratory.

Mechanical Engineering
(Continued from page 33)

ments, mechanics, strength and
properties of materials, dynamics,
vibrations, experimental stress anal-
ysis, and many other subjects
which relate specifically to design.

In the industrial engineering
field all types of production prob-
lems are encountered. This is the
domain of the engineer interested
in the manufacture of finished
products, usually on a mass pro-
duction basis. Tt is here that engi-
neers are concerned with how a

part or machine may be produced
in the most economical manner.
There are many subjects related
to this field, including industrial
organization, plant layout, cost
analysis, time-and-motion study,
personnel management, materials
handling, and inspection methods.
With the increasing complexity of
the mass-production techniques, in-
dustrial engineering is a rapidly
expanding field.

Because the training of a Me-
chanical Engineer is rather broad,
he is in demand in practically ev-
ery type of manufacturing organ-
ization, and in many research and
governmental organizations. He
may be employed in the electrical,
chemical, petroleum, metal-proces-
sing, paper, plastics, or any other
of a host of industries which re-
quire his services in connection
with especially engineered pro-
duction equipment, for plant
engineering, or for administrative
responsibilities.

Although the achievements of
the mechanical engineering profes-
sion in the past are apparent, what
does the future hold? What will
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the mechanical engineer of tomor-
row do? With the rapid advances
in science and technology such pre-
dictions are indeed difficult; how-
ever, from all indications industry
will continue to require an increas-
ing number of competent, well-
trained mechanical engineering
graduates to staff the many tech-
nical and administrative positions
which are continually developing.
In addition, with the ever increas-
ing emphasis on scientific research,
many mechanical engineers with
advanced theoretical training will
be required in this field. It is ap-
parent that an increasing propor-
tion of our students will undertake
graduate study towards the M.S.
or Ph.D. degree, and students with
the necessary aptitude and ability
are encouraged to plan on a pro-
gram of academic training which
includes graduate study.

Mining and Metallurgical
Engineer

(Continued from page 35)

The mining  engineer designs,
constructs, and operates mining
propertics. He, in effect, begins
where the geological engineer
leaves off because his principal
tasks arc associated directly with
the mining operation. He plans the
method of removing the ore, de-
signs the transportation system and
handles related problems of venti-
lation and power supply.

In the petroleum field, the coun-
terpart to the mining engineer is
the petroleum engineer. His job is
to plan and operate the oil-drilling
and pumping equipment and
arrange  for the storage of the
crude petroleum. He should also
be familiar with methods used to
locate new petroleum fields.

The geological, mining and
petroleum engineering options are
all available at Wisconsin.,

Once the ore is removed from
the earth, it must be processed fur-
ther before the metal can be
extracted. This is called mineral
beneficiation, mineral dressing or
mineral concentration. This field
represents the link between mining
on the one hand and metallurgy on
the other. The mineral dressing
engineer designs and operates

4

plants for the separation of the
valuable minerals from the waste
products. This field is becoming
increasingly more important as the
richer ore deposits become ex-
hausted and lower grade ores must
be utilized. In Wisconsin, for in-
stance, the use of the available low
grades ores awaits development of
economical methods for concen-
trating these ores to higher iron
contents. The mineral dressing en-
gineer uses many methods and de-
vices for concentrating ores such
as gravity separation, “heavy
media” separations, and flotation.
His program of study is much the
same as that of the mining engi-
neer but usually contains less min-
ing and more metallurgical engi-
neering subjects.

After the mineral dressing engi-
neer has completed his work of
concentrating the ore, the metal-
lurgical engineer steps in to reduce
the ore to the metallic state. In this
work he may utilize heat, elec-
tricity, chemicals or a combination
of these factors. Since this treat-
ment usually involves chemical re-
actions, this metallurgical engineer-
ing field is called chemical or
extractive metallurgy. An example
of an extractive metallurgical oper-
ation is the reduction of iron ore in
the blast furnace to produce pig
iron, the pig iron being subse-
quently refined to steel. The large
metal refineries scattered through
the country all depend upon metal-
lurgists for their design and opera-
tion. New processes, increasing use
of low grade ores, and new metal
requirements, have all added to
the scope and importance of the
work done by the extractive metal-
lurgists. When the extractive metal-
lurgist has completed his job of
reducing the ore to the metallic
state, the physical metallurgist or
materials engineer takes over to im-
prove the product.

The alchemists of old were con-
stantly striving to change base
metals to noble metals, Had their
efforts succeeded they probably
would be no less spectacular than
the efforts of the present day physi-
cal metallurgists who have suc-
ceeded in greatly improving the
mechanical and physical properties
of metals by alloying and special
treatments. The physical metal-
lurgist finds opportunities in a wide
variety of industries,

For example, he may be em-
ployed in the automotive industry
to specify the composition and
properties of metals and other ma-
terials to be used for the various
parts. He may be engaged in the
nuclear field to design fuel ele-
ments, study corrosion problems, or
to carry on research on radiation
damage. He may be employed in
the electrical industry to work with
physicists and electrical engineers
in the manufacture of solid state
devices. Other opportunities exist
in such fields as metal casting,
welding, production of such metals
as aluminum, copper and steel, and
the production of rare or refractory
metals like beryllium or tantalum.
The possible areas of employment
are almost unlimited because the
advancements in our technology
have required more and more at-
tetion to materials. Although
work in ceramic engineering is usu-
ally handled by ceramic engineers,
it is not difficult for metallurgists to
function in this area also because
of the similarity of the funda-
mental science underlying both of
these fields. As a matter of fact,
training in physical metallurgy is
such that it serves as an excellent
background for employment in the
general area of materials science
or engineering.

Nuclear Engineering

(Continued from page 43)

ground needed for that kind of job;
and the graduate, if he chooses,
may find himself moving into work
having little relation to Nuclear
Engineering. Thus, the undergrad-
uate curriculum is not one aimed
only at turning out specialists in
one narrow field.

In summary, Nuclear Engineer-
ing is a growing, exciting field
which offers excellent professional
opportunities. The undergraduate
curriculum has been designed to
train students for active participa-
tion and, with further graduate
study, for leadership in the field.
The curriculum is designed for the
serious student who intends to ap-
ply his efforts diligently, and the
graduate will find that he has
chosen a very satisfying and worth-
while career.

THE WISCONSIN ENGINEER
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ELCO RADIO DI1VISION OF GENERAL MOTORS

Whether it be
MECHANICAL ENGINEERING . ..
ELECTRICAL ENGINEERING . .. INDUSTRIAL
v ENGINEERING . . . PHYSICS . . . CHEMISTRY
\ge&/’ ... or METALLURGY, chances are that
A\ 4 your talents and capabilities will fit
into our ever-expanding R&D picture.
Delco’s Research and Development program requires
a magnitude of engineering and scientific application.
And, responsible positions are available to those
technically-trained, young graduates who can qualify
for a place on the aggressive Delco-GM team.
Delco is a world leader in automotive radio engineering
and production. And, since our beginning in 1936,
we have grown steadily, keeping pace with the rapidly
expanding electronics industry. Today, with this world
of experience and knowledge in electronics & solid state devices,
it’s only natural that Delco would become deeply involved
in important missiles and allied fields.
Plan now to start your career with Delco. Write to
Mr. Carl D. Longshore, Supervisor of Salaried Employment,
for additional information. Or, arrange an interview
with the Delco representative when he
visits your campus.

Kokomo, INDIANA
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1. The ABC literary society de-
cided to have an all school hayride.
When they started to the picnic
grounds, every wagon carried ex-
actly the same number of persons.
ITalf way to the grounds ten wag-
ons broke down, so it was neces-
sary for cach remaining wagon to
carry one more person. When they
started for home it was discovered
that fifteen more wagons were out
of commission, so on the return
trip there were three persons more
in each wagon than when they
started out in the morning. How
many people attended the hayride?

2. A bag contains a bean, known
to be either white or black. A white
bean is put in, the bag is shaken,
and a bean drawn out, which
proves to be white. What is now
the chance of drawing a white
bean?

Jim usually gets out of lab at
six and his wife is there to pick him
up. Last Tuesday, however, Jim
got through at five and decided to
start walking home. On the way he
met his wife on her way to get him.
Jim and his wife arrived home 20
minutes earlier than he usually
does. Assume that his wife drove
her normal route at her normal
constant speed. How long did Jim
\Vﬂ]k?
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BRAIN BUSTER

by L. L. Chambers

During a surveying exercise, four
C. E’s discover the pot of gold at
cide to divide the money the next
morning. During the night, how-
ever, one of the C. E’s begins to
worry that the division will not be
fair so he decides to take his share
then. He divides the coins into 4
equal stacks and finds that one coin
is left over which he pockets. He
then hides his stack. Later another
C. E. divides the remaining gold
into 4 equal stacks and again pock-
ets the extra coin and hides his
stack. Before morning the other
two C. E’s have made a similar
division. In the morning, the rest
of the gold is divided equally. One
coin remains, which is left in the
pot. What is the fewest number of
gold pieces that the pot could have
contained?

A 12 ft. square box stands in a
corner. How high on the wall will
a 35 ft. ladder reach if the ladder
touches the edge of the box and the
floor?

An M. E, is standing at a point
on the circular base of a cylindrical
tower. He finds that he can just see
a distant flagstaff by walking along
the tangent line to the base a dis-
tance 10 feet to the right or a dis-

tance of 20 feet to the left. The
radius of the base is five feet. I[Tow
far is the flagpole from the center
of the tower? The radius of the
tower is four feet.

Three engineers, a ME, a ChE,
and an EE and their wives, a Wis-
consin girl, an OSU girl and a Pur-
due girl though not respectively, go
shopping. Afterwards each finds
that the average cost in dollars of
the articles he or she purchased is
equal to the number of his or her
purchases. The ME has purchased
23 more articles than the OSU girl,
and the ChE has purchased 11
more than the Wisconsin girl. Each
husband has spent 63 dollars more
than his wife, Who is married to
whom?

A CE, required to lay out a tri-
angular plot with a piece of string,
cut it into three pieces. What are
the chances that the three pieces
will form a triangle if two cuts
were random,

A hole six inches long is drilled
clear through the center of a solid
sphere. What is the volume of ma-
terial remaining. (The length of
the hole after it is drilled is six
inches.)

THE WISCONSIN ENGINEER




Kodak beyond the snapshot...

Grateful but cautious

More spectrographic plates and flm
are used each year than the year before.
This goes on despite new fashions in
elemental analysis by physical methods
and by new Eastman Organic Chem-
icals. The civilized world is analysis-
happy and that makes us happy.

To betoken the happiness a small
pamphlet has been issued under the
title “Spectrum Analysis with Kodak
Materials.” Its words may prove less
useful than its graphs and numbers,
though the words devoted to a warning
against taking the graphs and numbers
too seriously must be taken seriously.
That’s life.

Life lived with the photographic
emulsion as a measuring instrument
for radiation intensity must be filled
with gratitude for its simplicity, versa-
tility, and economy and filled with
caution against glib assumptions. Those
who live that life have learned that:

1. Kodak Spectroscopic Plates and Film,
Type 103-0 work fast, capture quick-
vanishing spectra.

2. Kodak Spectrum Analysis No. | Plates
and Film are contrasty and good for
trace-clement lines against heavy back-
ground, for semi-quantitative compari-
son, and for all-out quantitative jobs.
3. For cutting corners on how many
wave lengths you calibrate at, resort
to the new Rodak “SA-3” Plates or Films.
(If you still want the pamphlet, write
to our Special Sensitized Products
Division.)

From portrait lenses to polishing waxes,
plenty of lively careers are to be made with
Kodak in research. engineering. production,
marketing.

And whether you work for us or not,
photography in some form will probably
have a part in your work as years go on.
Always feel free to ask for Kodak literature
or help on anything photographic.

(random notes)

Never say die”?

These metal parts are not stampings.
They are too fussy and tricky for knife
or milling machine and needed too fast
and in insufficient numbers to justify
the fabrication of dies. They are prod-
ucts of photo-etching, which is catching on.

Some outfits photo-etch for them-
selves, and some do it for hire. The
method uses either Rodak Photo Resist
or Kodak Metal-Etch Resist, depending
on the metal. Both are light-sensitive
liquids. The object is drawn to enlarged
scale and photographed. The metal is
coated with KPR or KMER and exposed
to light through the negative. Where
the negative protects from the light,
the resist will subsequently flush away;
where light-struck, it becomes resistant
to etchant. Etchants leave no burrs.
The thinner the metal the closer the
tolerances an etchant can work to.

Photo-etching speeds execution of
design ideas. With fewer punch-press
tenders needed nowadays anyway, more
of the population has to earn a living
in the idea business.

EASTMAN KODAK COMPANY

Rochester 4, N.Y.

Chemical tuning

We make optical interference filters on
a custom basis. In secking customers
one must be creative. Why not adver-
tise them to chemists?

To a chemist, a color filter is what
he slips into a colorimeter. If he is an
enthusiastic photographer, he may know
of dyed-gelatin Kodak Wratten Light
Filters. We take it from there:

“Suppose, for fantasy’s sake, that you
wanted to flood a reaction preferentially
with energy of exactly that frequency
to which a certain carbon-nitrogen bond
responds. An interference filter could
probably be made for the job.

“An interference filter is tunable in
manufacture for wavelengths from 0.4p
to 12p. Unlike gelatin or glass filters,
its curve doesn’t depend on what color-
ants happen to be available. It can
provide a single spectral spike of trans-
mittance but is not limited to that.
It can also be designed to cut out
energy below a stated frequency or
above a stated frequency. It can cut very
sharp. It is thermally, chemically, and
mechanically rugged. It costs a great
deal less than a laser (which, while 1t
can emit Niagaras of monochromatic
energy, must work with the quantum
states that Nature has in stock). It can
be large. It can be designed to monitor
a process stream continuously for the
presence or absence of any substance
possessing a suitable energy-absorbance
curve.”

Maybe something clicks somewhere,
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Q. Mr. Boucher, with all the job inter-
views a graduating engineer goes
through, how can he be reasonably
sure he has made the right choice?

A. This is a good question because
few seniors have enough work ex-
perience in industry, government
and educational institutions to
allow them to make a fully rea-
soned choice. However, I think the
first step is to be sure that short-
term factors like starting salary
and location don’t outweigh long-
range factors like opportunity and
professional growth. All of these
factors should be evaluated before
making a final commitment.

Q. But you do feel that starting salary
is important?

A. Very much so. If you are mar-
ried—it may be an even greater
consideration. But you should also
look beyond starting salary. Find
out, for example, if the company
you are considering has a good
salary administration plan. If there
is no way of formally appraising
your performance and determining
your appropriate rewards, you run
the risk of becoming dissatisfied
or stalemated due to neglect of
these important considerations.

Q. What considerations do you feel
should be evaluated in reaching a job
decision?

A, Let me refer you to a paper
written by Dr. L. E. Saline, now
Manager of Information Systems
in our Defense Systems Depart-
ment. It is titled “How to Evaluate
Job Offers.” (Incidentally, you may
obtain a copy by writing as di-
rected in the last paragraph.) In
it, Dr. Saline proposes six ques-
tions—the answers to which should
give you much of the information
you’ll need for an objective job-
offer evaluation. He suggests you
determine . . .

® to what degree will the work be
challenging and satisfying?

® what opportunities are available
to further develop abilities?

® what opportunities are there for
advancing in the Company (and
how dynamic the Company is in
the marketplace is an important
aspect of this question).

One of a series

Interview with General Electric’s

Francis J. Boucher

Manager-Manufacturing Personnel Development Service

How Good

Is Your Best Job Offer. ..

® what salary potentials are pos-
sible with respect to the future?

® what about geographical location
—now and in the future?

® what effort does the Company
make to establish and maintain a
professional climate?

There is more to these questions
than meets the eye and I think
you would enjoy reading Dr.
Saline’s paper.

Q. What about the openings on de-
fense projects that are listed in the
various magazines and newspapers?
A. Presumably, there will always
be a need for technical manpower
in the defense business. But I
want to point out to you that most
of these opportunities are for ex-
perienced personnel, or personnel
with specific additional training re-
ceived at the graduate level.

Q. How.do you feel ahout training
programs? Do they offer any particular
advantages over any other offer |
might accept?

A. I feel training programs are par-
ticularly helpful in easing the tran-
sition from an academic to a
business environment. Of course
they provide formal training de-
signed to add to the individual’s
basic fund of knowledge. They
also provide working experience in
a variety of fields and a broad
knowledge of the company con-
cerned and its scope of operations.
Upon completion, the individual is
generally better prepared to decide
the direction in which he will pur-
sue his professional career.
General Electric conducts a num-
ber of training programs. Those
that attract the greatest number
of engineers are the Engineering
and Science, Manufacturing, and
Technical Marketing Programs.
Each combines a formal, graduate-
level study curriculum, on-the-job
experience, and rotating assign-
ments. There is little question in
my mind that when an engineer
completes the Program of his
choice, he is far better prepared to

choose his field by interest and by
capability. I might also add that
because of this, he is more valuable
to the Company as an employee.
Q. Then you feel that a training pro-
gram is the best alternative for a
graduating engineer?

A. Not always. Some seniors have
already determined the specific
field they are best suited for in
terms of their own interests and
capabilities. In such cases, direct
placement into this specific field
may be more advantageous. Pro-
fessional self-development for these
employees, as for all General Elec-
tric technical employees, is en-
couraged through a variety of
programs including the Company’s
Tuition Refund Program for work
toward advanced degrees, in-plant
courses conducted at the graduate
level, and others designed to meet
individual needs.

Q. For the record, how would you
rate a job offer from General Electric?
A. T've tried to get across the need
for factual information and a long-
range outlook as the keys to any
good job evaluation. With respect
to the General Electric Company,
seniors and placement offices have
access to a wide variety of infor-
mation about the Company, its
professional environment and its
personnel practices. I think quali-
fied seniors will also discover that
General Electric offers professional
opportunity second to none—and
starting salaries that are competi-
tive with the  average offered
throughout industry today. From
the above, you can see that I
would rate a job offer from General
Electric very highly.

Want more information about
General Electric’s training pro-
grams? You can get it, together
with a copy of Dr. Saline’s paper
“How to Evaluate Job Offers”
by writing to “Personalized Ca-
reer Planning,” General Electric
Company, Section 959-15, Sche-
nectady 5, New York.

GENERAL @D ELECTRIC
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