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Sanford W. Wilson, class of '48

speaks from experience when he says...

“U. S. Steel offers a great combination—
opportunity, security and an interesting job”

R. WILSON was interviewed by U.S. Steel

representatives in March of 1948. After
receiving his B.S. in Chemical Engineering
in June, he chose his U.S. Steel offer over
several other job offers and began working
at the huge Gary Works as a Foreman
Relief Trainee. He gained experience in
the Blast Furnace Department and in the
front office learning the business end as
well. In November of 1954 Mr. Wilson was
made assistant to the superintendent of
blast furnaces at Gary. His duties now in-
clude developing data for control of pro-
duction, quality of materials, costs, and
making technical reports. In addition, he
directs the activities of Technological Co-
Ordinators and part of the training of
management trainees.

Mr. Wilson is naturally pleased with his
progress at U.S. Steel and he feels that
U.S. Steel offers qualified and ambitious
engineers the very best in three important

areas—opportunity, security and an inter-
esting job.

He says, “Opportunity is unlimited at
U.S. Steel and openings for advancement
are frequent.” In addition, Mr. Wilson
feels that U.S. Steel affords a secure future
because of the basic nature of the steel in-
dustry and the constant need for engineering
talent. But most important, Mr. Wilson is
deeply interested in his job because he
knows he is really playing a vital role in a
vital business. And he says, “The steel in-
dustry has many facets and is constantly

changing. Talk to anyone who has been in
the steel industry for any time and he will
tell you that steel has gotten into his blood.”

If you are interested in a challenging and
rewarding career with United States Steel
and feel that you can qualify, you can ob-
tain further information from your college
placement director. Or we will gladly send
you our informative booklet, “Paths of
Opportunity,” upon request. Just write to
United States Steel Corporation, Personnel
Division, Room 1622, 525 William Penn
Place, Pittsburgh 30, Pa.

SEE THE UNITED STATES STEEL HOUR. It's a full-hour TV program
presented every other week by United States Steel. Consult your local

newspaper for time and station.

UNITED STATES STEEL

AMERICAN BRIDGE . . AMERICAN STEEL & WIRE and CYCLONE FENCE . . COLUMBIA-GENEVA STEEL . . CONSOLIDATED WESTERN STEEL . . GERRARD STEEL STRAPPING . . NATIONAL TUBE
OIL WELL SUPPLY . . TENNESSEE COAL & IRON . . UNITED STATES STEEL PRODUCTS . . UNITED STATES STEEL SUPPLY . . Divisions of UNITED STATES STEEL CORPORATION, PITTSBURGH
UNITED STATES STEEL HOMES, INC. + UNION SUPPLY COMPANY * UNITED STATES STEEL EXPORT COMPANY -+ UNIVERSAL ATLAS CEMENT COMPANY




OPEN DOORS

FOR

ENGINEERS
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Now more than ever, our nation needs engineers in
top policy-making positions.
That’s what Alfred P Sloan, Jr. recently told the

American Institute of Consulting Engineers.

The Chairman of the Board of General Motors said,
“We need the respect that the engineer has for basic

facts. We need his analytical frame of mind. We
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need his imagination. We need his contact with inter-
pretation and control of the physical forces.

A “Such is the type of discipline, as I see it, that is
sure to contribute to a maximum degree of order

and sense in our complicated economy — and pro-
mote the best and most efficient use of our national

resources, both human and material.”

L Of course, these words — so typical of GM’s entire
GM Positions Now Available outlook — foretell great things for engineers in the
in These Fields: country at large. But even more, they explain why

MECHANICAL ENGINEERING career opportunities for good men are so exceptional

METALLURGICAL ENGINEERING here at General Motors.
ELECTRICAL ENGINEERING
INDUSTRIAL ENGINEERING
CHEMICAL ENGINEERING

We invite you to write for “The College Graduate
and General Motors,” a booklet that should
encourage you to see the GM College Representative

when he visits your campus.

GENERAL MOTORS CORPORATION

Personnel Staff, Detroit 2, Michigan

FEBRUARY, 1955
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SLIDING DOWN THE WAYS at Groton, Conn., goes the USS Nautilus,
newest and fastest member of our underseas fleet. During welding,
Worthington heavy-duty turning rolls rotated the hull sections.

Welding the hull of the USS Nautilus, world’s first
atomic submarine, presented a tough problem.

Submerged-arc automatic welding seemed to be ideal
for the job. Question was—could you rotate the hull
sections of the Nautilus to take advantage of this fast,
high-quality welding method?

Worthington’s answer to General Dynamics Corpo-
ration’s Electric Boat Division, builder of the Nautilus,
was the largest turning roll ever built.

I'he result? Welding of the Nautilus hull was accom-
plished in record-breaking time — and cost less than
originally estimated. Unchanged, the Worthington roll

How the world's first atomic sub was welded

set-up is also being used in the construction of the
nation’s second atomic sub, the USS Sea Wolf.
Turning rolls for submarines aren’t all that Worth-
ington makes. The long list of Worthington-designed,
Worthington-built equipment includes air conditioning
units, construction machinery, compressors, Diesel en-
gines, steam power equipment and, of course, pumps
of all kinds. For the complete story of how you can fit
into the Worthington picture, write F. F. Thompson,
Manager, Personnel and Training, Worthington Cor-
poration, Harrison, New Jersey. You may be glad
you did.
\ 4258

See the Worthington representative when he visits your campus

See the Worthington

Corporation exhibit in
New York City. A lively,
informative display of

product developments

for industry, business and

WORTHINGTON

the home. Park Avenue

— =, 2 4 K R —
and 40th Street. = ZANNNS

(L

When you're thinking of a good job—think high—think Worthington

AIR CONDITIONING AND REFRIGERATION - COMPRESSORS + CONSTRUCTION EQUIPMENT + ENGINES + DEAERATORS + INDUSTRIAL MIXERS
LIQUID METERS + MECHANICAL POWER TRANSMISSION - PUMPS « STEAM CONDENSERS + STEAM-JET EJECTORS + STEAM TURBINES + WELDING POSITIONERS
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Iron ore shipped from overseas ends its
water journey at the new Delaware River
Pier in Philadelphia. The two traveling
towers, shown one behind the other, can
handle ore from two freighters at once,
depositing 3600 tons per hour of it into
waiting railroad cars. Courtesy STEEL-
WAYS, published by The American Iron
and Steel Institute.
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HIGH SCHOOL GRADUATES OF 1955

You are cordially invited to visit Rose Polytechnic Institute during the

present school year to learn more about your college entrance and the highly

accredited engineering courses available to you at Rose. The next freshman class

will be admitted September 12, 1955.

OFFICE OF ADMISSIONS
ROSE POLYTECHNIC INSTITUTE

TerrRe HAvuTE, INDIANA
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This is the kind of problem that constantly chal-
lenges IBM engineers,

It challenges their knowledge, their skill, and
their ingenuity. It challenges them to “throw
away the book” and, starting from scratch, come
up with solutions that are unorthodox—both in
concept and execution.

In this stimulating atmosphere, the young engi-
neer quickly discovers that fresh new ideas are
not only in demand, but are given the chance to
pay off in practical application.

No doubt about it: The man with imagination,
versatility, and enthusiasm can look forward to a
bright and virtually unlimited future—at IBM!

M.E.’s, E.E.'s, and Engineering Physicists!
Whatever interests you most —research, develop-
ment, product design, or manufacturing — IBM
offers you a challenging and rewarding career!

For a picture of IBM’s Engineering Laboratories
in action, ask your placement officer for the new
32-page booklet, “Opportunities Unlimited.” Or
write Mr. W. M. Hoyt, Engineering Recruitment
Office, IBM, 590 Madison Ave., New York 22,N.Y.

TRADE-MARK
INTERNATIONAL BUSINESS MACHINES

THE Rose TECHNIC




A MESSAGE TO

STUDENTS

Manufacturing,

Purdue University, 1936

COLLEGE ENGINEERING

from Donald C. Burnham, Vice-President

Westinghouse Electric Corporation

To the young engineer with a creative mind

America is on the threshold of the automation era.

New automatic machines with their electronic brains are
opening the way to a tremendous industrial development in
which machines will largely replace man’s routine brainwork
and handwork.

Westinghouse is taking a leading part in developing equip-
ment for the automatic factory. At our new Columbus, Ohio
plant, refrigerators move along 27 miles of automatic conveyors,
with many parts being installed by automatic assembling
machines...refrigerator controls are automatically calibrated...
automatic testing devices maintain quality control...and the crat-
ed refrigerator is automatically conveyed to warehouse storage.

you cAnN Be SURE... IFITS

VVestinghouse

FEBRUARY, 1955

At Westinghouse, young engineers like you are playing an
increasingly important role in such new developments for all
kinds of industry. Here, there is plenty of room for your creative
talents to expand —in designing new products and in
developing new improvements for existing products. It’s a
fascinating job that offers you real opportunities for growth.

And at Westinghouse, we recognize individual ambition as well
as technical ability. There will always be a place for the young
engineer who wants to forge ahead. For professional develop-
ment you can do graduate work toward Master’s and Ph.D.
degrees in 19 universities. You will be treated as an individual and
Westinghouse will do all in its power to help you reach your goal.

G-10282
Ask your Placement Officer about career
opportunities at Westinghouse, or write
for these two booklets: Continued Educa-
tion in Westinghouse (describing our Grad-
uate Study Program) and Finding Your
Place in Industry.
To get these booklets, write: Mr. C. W.
Mills, Regional Educational Co-ordina-
tor, Westinghouse Electric Corporation,
Merchandise Mart Plaza, Chicago 54, Ill.

HHH
[HHH
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Each year with the beginning of the Spring semester, the TECHNIC
undergoes its annual staff change. Each year at this time the magazine is
several weeks behind schedule, and the new staff promises to do their best
to catch up. This year is no exception. We are about three weeks late, and
we wish to apologize to our readers for this inconvenience. In the future, we
shall try to do better and get the magazine back on schedule. There are a

few other things we would like to do.

First of all, we plan to give you more student-written articles on a broader
class of technical subjects that should be of interest to all our readers. Any
student, or for that matter, anyone else, wishing to submit an article for pub-
lication is welcomed and encouraged to do so. Any article submitted will re-

ceive due consideration.

The feature now apearing in the TECHNIC under the title of “Locker
Rumors” will be continued throughout the year. A column of this sort,
which deals with the varsity and intramural sports programs of the school, is,
at most schools, handled by the student newspaper. However, since Rose
has no publication of this sort, it is felt that running this column is justified.
So far its reception has been excellent, and we hope it will continue on in

this manner.

Like any magazine the TECHNIC also welcomes any constructive criticism
that deserves to be mentioned. The TECHNIC has a critic who helps build
a better magazine from a technical point of view; however, the editorial matter
is quite a different story. If there is anything in the TECHNIC that you don’t
think should be there just get in touch with one of the editors and explain what
is wrong. Criticism makes a magazine better, and improvement is what every-

one should strive to attain.

J.W.E.
C.R. H.

FRONTISPIECE: Metallurgists at the Research Laboratories of Westinghouse Electric Corporation have been conducting ten-

sion tests on metals at temperatures as low as minus 452

helium. Courtesy of Westinghouse Electric Corporation.

FEBRUARY, 1955

Fahrenheit. This is done by encasing the metal to be tested in liquid

Page 9




SOLAR

To many people, especially scien-
tists and the first-time
mention of solar power probably
arouses some curiosity at least, if not
a more intense interest.

As a subject, solar power contains
some of the fascination of perpetual
motion. The sun, as far as life on
earth is concerned is eternal. If the
sun were suddenly extinguished the
earth’s temperature would begin a
slow descent toward a temperature
close to absolute zero. Unlike per-
petual motion, which has been long
proven an impossibility, solar power
seems to promise great things for
the future.

inventors,

Devices for producing solar power
have taken many forms. Some of
them have been successful enough
to operate water pumps and small
generators. These devices are best
discussed by describing a few sepa-
rately.

Mirrors and Lenses

Mirrors or lenses are the most suc-
cessful means of trapping solar en-
ergy thus far; that is, they have been
more widely used than other solar
energy devices. Mirrors are easier to
make than lenses and less expensive,
therefore they receive more attention
than lenses. Both mirrors and lenses
concentrate the sun’s heat (and
light) upon a certain region. A type
of boiler employins water or some
other liquid is usually placed in this
region.

Page 10

POWER

By John Scott, jr., e.e.

As long ago as 1913 a network of
curved mirrors laid side by side on
the ground collected enough heat to
generate steam which drove a 100
hp piston engine. This plant was at
Meadi, Egypt and finally was aban-
doned at the end of World War L

A more recent heat collector is
located at the French Pyrenees Re-
search Station. This station consists
of a fixed thirty-one foot diameter
parabolic containing 3500
plane mirrors, and a movable forty-
three by thirty-four foot plane mir-
ror which is kept facing the sun and
which reflects sunlight to the para-
bolic mirror. A laboratory has been
built around the focal point of the
parabolic mirror, at which point a
four inch spot of concentrated solar
energy can melt 130 pounds of iron

mirror

per hour.

Any device using mirrors or lenses
for solar energy collectors must be
kept facing the sun. Mechanisms for
accomplishing this purpose are not
hard to construct but require an
added investment and maintenance.

In considering mirrors and lenses
as the answer to the problem of how
to best use solar energy most effici-
ently, it is of course necessary to note
the purposes which they serve. Col-
lection of heat is the primary ob-
jective of use of mirrors or lenses,
but the heat collected may be used
in a variety of ways.

A mirror device was recently pub-

licly shown which uses collected solar
heat directly to cook food. Solar
water heaters have been used in
Florida. Small scale units such as
these are feasable, but large scale
installations to evaporate a liquid for
use in engines have not been per-
fected and seem to be economically
impractical at present. Research con-
ducted by Doctor C. G. Abbot of the
Smithsonian Institute shown
many ingenious ways of using solar
heat on a small scale.

Theoretically heat collected from
the sun could be used to supply
thermocouples. The best thermo-
couples produced thus far however
have an efficiency of only 5 percent

has

and seem not to offer much promise
of greater return.
Photocell

Last spring (1954) The Bell Tele-
phone Laboratories announced the
development of a solar battery which
uses strips of specially treated sili-
con. The strips are connected to-
gether electrically and mounted in
plastic. Each strip contains a “p-n”
junction which enables the battery
to produce a small electric current
when exposed to light. At the time
this battery was first shown it had
an efficiency of six per cent. Since
that time the battery’s efficiency has
been improved to eight per cent. Bell
scientists estimate the top theoretical
efficiency at twenty-two per cent.

Another battery using a crystal of

THE Rose TECHNIC




cadmium sulphide was announced at
about the same time by scientists of
the Wright Air Development Center
near Dayton, Ohio.

These batteries employ principles
not used heretofore and show good
prospects for future development.
Thermal Differential Process

In any discussion of solar power
the question of energy storage arises.
If solar energy is to be used to gener-
ate electricity commercially the sup-
ply of electricity must be “firm,” that
is, available at any time of day.

Very few methods of energy stor-
age are known, and those which are
known (storage battery, lifting wa-
ter from one level to a higher, etc.)
are impractical for storing energy in
amounts needed for commercial use.

There is one method which seems
to solve the problem. It may be called
the Sea Water Thermal Differential
Process.

Water at standard pressure (14.7
pounds per square inch absolute)
boils at 212° F. By changing the
pressure the boiling point is changed
also. While many modern boilers
operate at high pressures and tem-
peratures, the opposite is true of the
boiler in a process first deseribed in
writings by Professor Jacques d’Ar-
sonval in 1881. The process described
was the same as any other boiler
process except that the water in the
boiler would boil at a much lower
temperature due to decreased pres-
sure in the boiler. The “steam” pro-
duced would be capable of doing
work if the process were maintained
at the proper rate. This rate would
be determined by the temperature
of the condenser (also having a
partial vacuum).

Several other men concurred with
the ideas of Professor d’Arsonval in
the years following 1881, but nq
serious attempt was made to test
them experimentally until 1926,
when two French scientists, Dr.
Georges Claude and Paul Boucherot,
began experiments. Dr. Claude con-
ducted some successful experiments
and his work was widely publicized.
He proposed to evaporate “warm”
water at around 82° F taken from
the top of a tropical ocean and use

FEBRUARY, 1955

“cold” water at about 40° F from the
bottom of the ocean to put in the
condenser. Steam thus produced
would have a low pressure of about
one half pound per square inch. Dr.
Claude pointed out that the cold
water from the bottom of the sea
would rise to within a few feet of
the surface in the insulated intake
pipe (the difference in levels being
due to differences in specific gravi-
ties due to temperature differences).
The pumps would need only to raise
the water a few feet. The vacuum
inside the apparatus would be main-
tained for the most part by the con-
densing action. To start the process,
air pumps would evacuate enough
air from the system to allow the
warm air to boil.

Although Claude abandoned his
efforts in 1934, the principles upon
which he based his efforts are be-
lieved sound. More research has
been done recently by a French con-
cern, Energy Des Mers. At last re-
port this partly government owned
firm was undertaking to construct a
plant using the process just describ-
ed, at Abidjan on the Ivory Coast
of French West Africa. Original plans
called for two 3500 kw units at an
estimated total cost of $2.5 million,
plus the cost of the cold water in-
take pipe (unestimated).

Research on this process has also
been carried on at the University of
California at Berkely.

The solar power implications of
the process just described are, of

course, in the fact that the warm
ocean water used is heated by the
sun. Moreover, a plant using the pro-
cess could operate twenty-four hours
a day, thus eliminating the problem
of intermittant power. There would
be no fuel costs and fresh water
would be available as a bi-product.
A disadvantage of the process is that
it is limited to geographical locations
where the ocean bottom gets deep
enough close to shore to yield a 40°
(F) temperature difference.

Other Possibilities

Still other methods for production
of solar power are known, and more
will probably be discovered. An in-
teresting possibility exists in the use

of electricity generated by a solar
device to decompose water into hy-
drogen and oxygen. The hydrogen
thus produced could be combined
with some other element, such as
carbon obtained from carbon dioxide
from the air, and transported for
use when needed. Such chemical
processes are known but not eco-
nomically practical now.

Photosynthesis is sometimes talked
of in connection with solar power
discussion but this process in its
natural form is primarily one which
is used by living plants to grow. Some
of these plants are used for food by
man and animals and others such as
trees for fuel. Unless some way can
be found to speed up the process
and carry it on artificially to produce
a fuel for use in a man-made device,
the connection between photosyn-
thesis and use of solar energy to pro-
vide mechanical or electrical power
is not of great consequence.
Future Outlook

Like all other engineering prob-
lems, the problem faced in successful
exploitation of solar power is not
merely one of technological know-
how but involves economic consider-
ations which up to this time have
made its solution unprofitable.

While atomic power is being hailed
as the answer to dwindling fossil
fuel supplies, atomic power produc-
tion has disadvantages which solar
power production may not have.
Aside from the problems of disposal
of radioactive wastes and enormous
initial capital investment, the fact
remains that atomic power has yet
to win a competitive position with
power produced conventionally. Be-
sides government backing for the
first atomic power plants, the pro-
cess of refining radioactive ores which
in itself requires electric power and
a large capital outlay is one which
thus far has been undertaken only
by the governments of the nations
having an atomic energy program.

If sufficient investment in research
on the problem of producing solar
power are made, such devices as the
Bell Solar Battery seem to suggest
that large scale use of solar energy
can become common.
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Rode Graduates. . . .

This report was undertaken with
the intention of correcting this fault:
many engineering students have little
idea, even in a general way, of what
will be expected of them in their
jobs in industry, and are, consequent-
ly, unable to make intelligent choices
of courses and activities which
would better prepare them to meet
their future job requirements.

It was felt that graduates of Rose
who had been in the field of engi-
neering long enough to gain con-
siderable experience would, on the
basis of that experience, be able to
offer suggestions and recommenda-
tions that would aid a student in
making these choices. At the same
time, it was felt that the persons
offering these suggestions should
have been recent enough graduates
that the ideas they held as students
would still be clearly remembered
and that no drastic changes would
have been made in the curriculum
between their graduation and the
present time. It seemed that gradu-
ates of the classes of 1946 through
1950 would best meet these require-
ments.

The next problem, then, was to
decide the best way of contacting
these men. It was decided that the
only practical method would be by
written questionnaire. Accordingly,
such a questionnaire was construct-
ed, and sent to thirty men, picked at
random from the graduating classes
of 46 to ’50.

The survey contained twenty-two
questions, divided roughly into three
parts. It contained a section of gen-
eral questions concerning the con-
tact’s date of graduation, the depart-
ment from which he was graduated,
and the field he is now following.
Also asked in this general section
were questions concerning the size
firm the contact is now with, his out-
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side activities, and whether he en-
tered industry directly upon gradu-
ation or continued his schooling or
entered the armed forces. It was felt
that the answers to these questions
would help in evaluating and weigh-
ing the answers to the main body of
questions. The next section of the
survey was concerned with the con-
tact’s own experiences as he ad-
vanced from a beginning engineer to
his present position. It was hoped
that from the answers to this set of
questions an idea could be formed,
at least in a general way, of what a
graduating engineer can expect in
industry. The last part of the ques-
tionnaire asked the contact to draw
upon his own experience and give
his opinion of the curriculum at
Rose, what recommendations he
would make, and suggestions he
would offer to junior and senior
engineering students.

Of the thirty questionnaires sent
out only twelve were recovered. Of
these twelve, however, a great deal
of unanimity of opinion on the major
questions was observed and it was
felt, therefore, that the pattern
formed would be a representative
one. Only one of the twelve contacts
indicated that he had held any mis-
conceptions of his job requirements
before graduation. He learned that,
“The majority of graduates are hired
for their ability to learn — not di-
rectly for what they know.”

Of the twelve questionnaires re-
turned, eight indicated that the con-
tacts are now following the field of
engineering. Two are in management,
one is in aircraft structure and one
in physics. The various size firms
were rather evenly divided as five
of the men stated they were working
for large firms, four are employed
by medium sized companies and
three are in small organizations. Nine
of the group of twelve are engaged

in a few activities outside of their
field of work. One stated that he was
active in many social, civic and re-
ligious groups and two stated that
they took part in no such activities
at all.

It would seem that little compe-
tition from fellow workers is en-
countered by beginning engineers.
Only three men replied that they
had met with much competition at
the start of their careers and of these
three one remarked, “Competition in
a good job is friendly and very help-
ful in encouraging continued de-
velopment.” Two men advanced as a
reason for lack of competition their
belief that most young engineers,
“Won’t work hard enough.” One man
from the class of 50 noted, “It is
surprising how few people apply
themselves to the fullest extent of
their ability when starting out.” Most
of the contacts found about the same
degree of competition as they ad-
vanced, although four found some
increase. Only one had had the ex-
perience of less competition as his
position advanced.

One of the questions that was ex-
pected to be of interest to students
was, “As a beginning engineer was
a great deal of pressure to produce
exerted upon you?” Results indi-
cated that a beginning engineer will
find very little push exerted by the
firm by which he is employed so
long as he works reasonably hard.
Only one man felt that pressure had
been applied to him and then only
“Sometimes.”

A majority of the men questioned
felt that they had been employed to
their fullest capacities since gradu-
ation. Four felt that they had not
been. Of these four, one made this
explanatory note, “I feel that no man
is ever employed to his ‘fullest
capacity’ in the truest sense of the
word.” There was nearly one hun-
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In gngjne%{lny,

By Charles Schukai, jr., ee. and Ralph Lockhart, jr., e.e.

dred percent agreement that in each
man’s experience, the education re-
ceived at Rose was as good as, if not
superior to, that received at other
engineering schools. One man only
felt that the education he had re-
ceived at Rose was technically poor.
Of the twelve men questioned, two
had not received interviews at school
and so were unable to answer the
question, “In the job interviews at
school do you think you received a
true picture of what industry ex-
pected of you?” Of the ten that were
able to reply, six felt that they had
not received a true idea of the re-
quirements of industry. However,
none of them gave specific examples
of misunderstanding.

In answer to the questions of
whether or not it would be advisable
to add more liberal arts courses to
the curriculum at Rose, one man felt
unqualified to answer since he had
had three years at a liberal arts col-
lege before coming to Rose. Of those
eleven who answered, seven felt that
more liberal arts would be advan-
tageous. The recommendations for
additional courses were varied, but
those connected with business ad-
ministration ranked high, followed
closely by psychology and other hu-
man relations courses. Nine men felt
that business courses should be re-
quired and one felt that they should
be optional in a fifth year. Five men
felt that engineering as it is now
offered should be a five year course
and some of the others felt that it
might have some advantages, but
that most students are not willing
to or able to wait that long to start
earning an income. Four felt that it
should definitely remain a four year
In answer to the question,
“Would it be advantageous to have
only one general engineering cur-
riculum covering all fields?” it
seemed generally agreed that it

course.
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would not be a good idea. One man
thought that it might have some
merit in sales work.

The last question of the list asked
the men to give advice that would
help junior and senior engineering
students in better preparing them-
selves for their place in the indus-
trial world. This, of course, brought
a variety of suggestions. The idea
mentioned by the most men was to
start reading technical publications
during school and never lose the
habit. Six of those answering stress-
ed this as being very important.
Three men stressed the importance
of rationalizing the role money plays
in industry. Working summers on
engineering jobs, trying to under-
stand thoroughly the problems work-
ed in class work, learning as much
as possible about the company and
the business they are in, keeping
interests and  personal contacts
varied in order to develop poise and
broaden personality — all these sug-
gestions were given by two or more
men. Finally, it was stated that at all
times an engineer should, “THINK.”

Although the return of the ques-
tionnaires sent out was not as great
as it was hoped that it would be, the
men that did return them showed a
great amount of interest and made
many notes and comments that were
much appreciated. A majority of the
contacts felt that courses in the field
of business and management should
be required, and many indicated that
liberal arts courses other than those
now required might do the young
engineer good if he could take them.
No suggestions were made, however,
as to when these courses might be
followed on the present time sched-
ule. Many indicated that, in their
opinion, engineering ought to be a
five year course. This might allow
more time for following non-techni-
cal subjects. One man mentioned that

a graduate who felt a need for this
type of course might take an extra
year after graduation from his engi-
neering school to develop them.
Possibly the present graduate could
pick them up while serving in the
armed forces or take them through
a correspondence course. The ques-
tion arises about the need of an
engineer for business and manage-
ment courses. Could this be because
as he advances his responsibilities
shift, and he is less affected by the
actual technical problems and is more
interested in such things as the cost
of production and marketing? There
seemed to be no noticeable relation-
ship between the department from
which the contact graduated and his
answers to the questions or the sug-
gestions he offered to students. There
was also no obvious corrolation be-
tween the size of the firm for which
the contacts worked and the answers
concerning their experience in the
field of engineering.

It was found, contrary to the im-
pression held at the conception of
this report, that misconceptions of
what industry expects of a beginning
engineer are not prevalent, or at least
were not among the group question-
ned. A general concensus of opinion
seems to be that the Rose graduate
is well prepared technically to take
his place in the engineering and busi-
ness world. It seemed generally
agreed, however, that an ideal engi-
neering education would require a
wider range of business management,
cost analysis, and related subjects
and would offer a larger number of
liberal arts courses. It can be con-
cluded from this survey that the
Rose graduate entering industry need
fear no excessive pressure by the
company for which he is working
and if he applies reasonably well
will have no undue competition from
other beginning engineers.
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Rocket Power Tests
At North American

Rocket power developed by this
guided engine is being
measured on a static test stand at
North American Aviation’s Propul-
sion Field Laboratory in the Santa
Susana Mountains north of Los An-
geles. Rocket power plants capable
of delivering, over a short period of
time, jet horsepower substantially
greater than the total energy output
of the Hoover Dam have been built
and tested by personnel of the com-
pany’s Missile and Control Equip-
ment organization.

missile

Westinghouse Tests New
Jet Engine Lubricant

A new silicone lubricant with out-
standing thermal and load bearing
properties is being vigorously tested
by Materials and Aviation Gas Tur-
bine engineers of the Westinghouse
Electric Corporation.

Rexiea)wjz
and
fbeaelapme«i

By Bill Cade, jr., m.e.

The new lubricant has been tested
under the most severe laboratory in-
duced conditions. One such device is
the Shell Four-Ball testing machine.
Here a steel ball is rotated while
held against three steel balls. The
entire Four-Ball assembly is im-
mersed in a container filled with the
fluid to be tested. While one ball is
turned at a constant speed, the other
three stationary balls can be accur-
ately pressed against the rotating
steel ball, the system acting as a
finely controlled “nutcracker.” Metal
to metal pressures can be built up
until the parts actually ‘“seize” or
weld in the terminology of lubrica-
tion engineers. It is in this piece of
testing equipment that bearing pres-
sures of 107,000 pounds per square
inch have been attained. Presently
available jet engine lubricants will
cause “‘seizure” of the metal parts
between 14,000 to 27,000 pounds per

square inch bearing area.

Static Test Stand for measuring rocket horsepower.

“The new lubricant has also been
tested in a Westinghouse turbojet
engine,” Dr. Gainer said. At the
completion of this test, the engine
is completely torn down and exam-
ined. No evidence of wear was found
by the Gas Turbine Division engi-
neers and the system was entirely
free of any sludge derived from the
new lubricating silicone oil.

This type of lubricant is being
manufactured by Dow Corning Cor-
poration of Midland, Michigan. The
latter company is now supplying the
lubricant to the military services for
further testing.

The silicone fluid has satisfactorily
passed thermal stability and visco-
metric tests ranging from — 65 de-
grees F to 500 degrees F. Steel-to-
steel bearing load tests have shown
the fluid to have excellent lubri-
cating qualities up to 107,000 pounds
per square inch bearing area.

Present commercial silicone oils
are well known for their high degree
of thermal stability combined with
a favorable viscosity - temperature
relationship. These oils also possess
desirable properties such as high
flash temperature and low pour and
freezing temperatures. In spite of
this array of good qualities, however,
they have always been poor lubri-
cants for ferrous metal surfaces un-
der boundary lubricating conditions
where the film of lubricant between
surfaces approaches the thickness of
two or three layers of molecules.

The new lubricating silicone fluid
was developed by Dr. Gordon C.
Gainer, who supervises chemical de-
velopment activities of the Westing-

(Continued on page 26)
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AUTOMATION at work

One of Western Electric’s automatic produc-
tion lines used in making the revolutionary
new wire spring relay.

So great was the departure in design of the new Bell System
wire spring relay as compared with conventional relays that
it posed a major undertaking for development engineers at
Western Electric, the manufacturing and supply unit of the
Bell System. Indeed, it was an undertaking that called for
new machines and new methods because none was available
to do the job.

Longer life, higher operating speed, lower power con-
sumption, and lower manufacturing cost were some of the
advantages promised by the new relay design. Engineers
reasoned that a lower manufacturing cost could be achieved
through greater precision in manufacture (which would cut
adjustments) and through extensive use of automatic
processes.

One of the products of this reasoning is pictured at the
top of this page. This battery of equipment, developed by
Western Electric product engineers, constitutes one phase
of wire spring relay manufacture, which automatically per-
forms several separate operations. Its function begins after
one of the fundamental elements of the new relay has been
fabricated. This element, known as a “comb,” consists of a
multiplicity of small diameter wires in parallel array im-
bedded for part of their length in molded phenol plastic.

These molded elements, of which there are two types used
in the new relay, are delivered to this line of machine units
in magazines. By fully automatic means they are removed
from the magazine, carried by a reciprocating conveyor
through each of the several processes and, when completed,
placed into another magazine to await further assembly.

Between the first and final magazine the automatic bat-
tery of equipment does the following operations: clips wire
ends, attaches palladium contacts to wire ends by means of
percussion welding, sizes contacts, forms terminal, tension
bends wires, fluxes and tins terminals.

Most remarkable of all is the fact that this is a precision
operation throughout. For example, the small block con-

How a revolutionary new design was
translated into a production reality

. SIZE CONTACTS

. SCRATCH BRUSH TERMINALS
. FORM TERMINALS

. TENSION BEND

. FLUX & TIN TERMINALS

. FINISHED PARTS

. SUPPLY MAGAZINE

. CLIP WIRE ENDS

. CONTACT TAPE SUPPLY
. WELD CONTACTS

. CONTACT TAPE SUPPLY
. DRIVE UNIT

WIRES, (FORMED TERMINALS
PHENOL PLASTIC "

CONTACT BLOCKS \
THE FOUR CONTACT
CONDITIONS.

(1) NO CWYACT\

(3) BREAK-
PALLADIUM
CAP DOWN

(4) TRANSFER-
PALLADIUM

CAP UP & DOWN

CUPRO-NICKEL! WELD

Single Wire Comb with Percussion Welded Contacts,
Wire Spring Relay Designed by Bell Telephone Laboratories

One type of “comb” element is shown at top while a com-
pleted wire spring relay is below. The small blocks of metal
on the ends of the wires are cut from a composite tape dur-
ing the automatic multiple percussion welding operation.
“Contact conditions” are determined by the code of relay
being manufactured and may vary greatly.

tacts, which are percussion welded to the tips of wires of
one type of “comb,” must be located on the same plane
across the twelve contact positions to within a tolerance
of 0027,

Manufacturing plants in Chicago, Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; Burlington,
Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; Haverhill and Lawrence, Mass.; Lincoln, Neb.; St. Paul and Duluth, Minn.
Distributing Centers in 29 cities and Installation headquarters in 15 cities. Company headquarters, 195 Broadway, New York City
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Locker Rumors

By Harold Brown, soph., ch.e. and Bob Bright, soph., ch.e.

The Rose Poly cagers ushered in
the new year by compiling a 5-3
record to date. One of these losses,
a 73-60 defeat by Illinois College, was
avenged by a 55-51 win on the Illi-
nois floor at Jacksonville. In the 73-
60 loss, Bright was the only Engi-
neer to hit the nets consistently. He
collected 16 points while Bob Young
added 10, in one of the worst per-
formances the Engineers turned in
all season.

Principia accounted for another
of the losses by upsetting Rose 62-57.
Bob Bright’s best night of the year
could not offset sloppy ball-handling
as Rose went down in defeat. Bright
collected 25 points, followed by Gary
Giffel with 16 points.

One of the powers of the Prairie

Conference, McKendree College,

eked out an 85-81 double overtime
victory on the Engineers’ home floor.
Although out-manned in size, the

Engineers were very effective against
the zone defense used by McKendree
because of the accurate long shoot-
ing of Bob Young and Gary Giffel.
Jim Blair was high scorer of the
game with 20 points and Young
tallied 18.

The Engineers first win of the new
year was an 85-60 win over Con-
cordia of Springfield. They also used
a zone defense, and, needless to say,
the Engineers solved it without much
trouble. Gary Giffel found the hoop
most often as he scored 19 points,
followed by Young with 17,
Blair with 15.

Soon after the loss to Illinois Col-
lege Rose subdued Harris Teachers
College, 68-63. The game was not so
close as the score implies, however
because the Engineers led by as
much as 20 points at one time in the
second half. Coach Carr then gave
his first team a rest and Harris be-
gan to find the range, but Rose sur-
vived by stalling the last minute of
the game.

Rose split the last two games play-

and
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ed by losing to Greenville and beat-
ing Oakland City. Don Snape, who
seems to have found the range, was
high scorer in both contests with 19
and 17 points respectively, followed
by Bob Bright with 17 and 16 points.

Intramural basketball is in full
swing as a new league was begun
with the start of the new semester.
At the present time, five teams are
tied for the loop lead. Trouble may
be expected from the Sophomore
Mechanicals with the addition of Jim
Blair to their roster. At the end of
the season, a series of games will be

played between the winning squad

and a team composed of outstanding
players from the remaining teams.

Mr. Kelly announces that a ping-
pong will be played
February 23 and the authors of this
column list Phil Kirk, Ralph Bran-
son, and Dick Williams as favorites
with Gordon Whitesell as the dark
horse.

tournament

Reliable sources report that strange
creatures have been seen circling the
basketball floor and reports have it
that these oddities are track men. If
this interest is kept up through out
the season, Rose may enjoy a win-
ning track season.

Does anyone have a stepladder?
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1955 —B-47 Stratojet assembly, Boeing Wichita Division

Boeing offers engineers long-range careers

Throughout its 38-year Ilistor}', Boeing
has consistently pioneered advanced new
types of mi]imry and commercial aircraft,
and new methods of production. This
history of leadership has meant con-
tinued gm\\'tll for the company. It means
continued opportunities for Boeing
engineers to move ahead according to
their ability in Research, Design and
Production.

Today Boeing is producing the jet
age’s outstanding bombers, the B-52 and
the B-47. Other l'm(‘ing ]mxiwls that
mean continued growth and stability in-
clude: America’s first jet transport (the
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