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This is the look
of boiling steel

The picture was taken with a camera that exposes

3,000 frames per second. One second of action
takes more than three minutes to project at normal
viewing speed. -

The picture was taken looking into an open hearth
furnace, and it discloses action that was only vaguely
perceived before. This enables U. S. Steel scientists
to develop a better understanding of the kinetics of
heat transfer and chemical reaction at temperatures
approaching 3,000° F.

This is but a small part of the scientific world that
exists within United States Steel—the leading pro-
ducer in one of the most interesting businesses in the
world, the steel business. If you want to dig ore out
of the mountains of Venezuela, investigate the atomic
structure of steel crystals, help rocket designers solve
new problems with new steels, there might well be a
place for you at United States Steel. Read our booklet,
“Paths of Opportunity.” Write to United

States Steel, Personnel Division, Room

5681, 525 William Penn Place, Pitts-

burgh 30, Pa.

UNITED STATES STEEL




Nearly aquarter-century ago, Goodyear intro-
duced to the world of packaging a rubber
hydrochloride called PLIOFILM.

Ever since, year by year—except for the war
period—more and more industries have been
using PLIOFILM, and constantly discovering
new uses for it. Even during the war, when
none was available for ecommercial packag-
ing, PLIOFILM safeguarded vital materials
like tools, guns and airplane engines.

For engineers working at Goodyear, this film
is a rare and exciting challenge, and they've
made the most of it.

They've developed innumerable types and
gauges of PLIOFILM to fit all kinds of prod-
ucts. They’'ve produced special films for
packaging frozen foods, meats, textiles, cof-
fee, pharmaceuticals, hardware, and a host
of other items. They’'ve made films that can
be handled readily by automatic packaging
machinery—so that now PLIOFILM saves time

This Films a Starring Vehicle

— for Goodyear Engineers

and money, as well as quality. They’ve made
PLIOFILM as much a part of the American
supermarket scene as the checkout counter,
or junior riding the package cart.

There you have the story of just one product
—and the opportunities it offers young engi-
neers. And the PLIOFILM story has its
counterpart in a whole range of Goodyear
products—from atomic energy to tires—each
offering the widest possible scope for special-
ized skills and training.

So we need engineers, lots of them—chemical,
mechanical, industrial, electrical. We need
them in Production, in Research, in Devel-
opment, and in Staff Engineering. We need
them to provide technical service on our
products.

If you're interested in a job and a lifetime of
useful accomplishment, you’ll very likely find
both in the Goodyear organization. How
about letting us hear from you? Write: The
Goodyear Tire & Rubber Company, Technical
Personnel, Dept. 806-W, Akron 16, Ohio.

There’s a World of
Opportunity at

THE GREATEST NAME IN RUBBER

Pliofilm, a rubber hydrochloride —T. M. The Goodyear Tire & Rubber Company, Akron, Ohlo
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LAYOUT MEN

REPORTERS

ARTISTS

WRITERS

ENGINEERS WANTED!

ADVERTISING MEN

CIRCULATION MEN

In fact we can use engineering students with almost any type
of skill or interest on the staff of The Wisconsin Engineer. Remem-
ber fellows this is your magazine and if you'd like to see your
name on the staff contact Russ Jacobson at 3-7375.

UNEQUALED

In this inspection area of the new Fafnir instrument bearing facilities,
dust particles larger than 0.2 of a micron are filtered out by special
air conditioning.

Completely new facilities for manufacturing precision
instrument bearings increase Fafnir's ability to meet
growing demands and more exacting bearings specifica-
tions. Latest type equipment, including ultrasonic clean-
ing units and unique testing devices, assure new highs in
instrument bearing quality. Fafnir’s precision instrument
bearing facilities are unequaled in the field today —
another sound reason why industry looks to Fafnir for
help with bearing problems. The Fafnir Bearing
Company, New Britain, Connecticut,

FAFNIR

BALL BEARINGS

MOLT COMPLETE @ LINE 1N AMERICA

(841

FACILITIES...

assure
NEW
HIGHS

in
QUALITY |
for |
INSTRUMENT |
BEARINGS

1
! |
| The development and appli- |
| cation of Fafnir instrument |
| bearings call for a knowl- |
| edge of the design and op- |
| eration of widely diversified |
| types of equipment, ranging |
| from automatic pilots, com- |
| puters, and guided missile |
| instruments, to laboratory |
| equipment. Perhaps the |
| challenging and varied field |
| of bearing engineering or |
| engineering salesoffers you |
I the opportunities you want. |
| we'd be glad to hear from |
] you. |
' |
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If you want to draft a more

successful engineering career...

MANY DOUGLAS ASSIGNMENTS LET YOU

FOLLOW THROUGH FROM DESIGN TO DELIVERY

Frequently, it’s important that you have the chance to
apply theories you've helped to develop. Douglas is anxious that engineers
expand their knowledge of a problem in practical ways. This is
accomplished by keeping your assignments varied. .. by often
letting you follow the job through to completion. There are
many exceptional opportunities to start your career at Douglas. /

For important career opportunities

in your field, write: xo“her wi’é @
C.C.LaVENE OO ﬂﬂ”ﬂ[gé'

DOUGLAS AIRCRAFT COMPANY \

BOX X-8101
FIRST IN AVIATION

SANTA MONICA, CALIFORNIA

THE WISCONSIN ENGINEER
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BETTER THINGS FOR BETTER LIVING
... THROUGH CHEMISTRY

YOUR INTERESTS, SPECIAL ABILITIES ARE IMPORTANT
WHEN DU PONT MAKES YOUR FIRST JOB ASSIGNMENT

ROOM TO GROW

There’s plenty of room to grow
at DuPont. One reason is that
the very diversity of our products
and processes requires specialists
in almost every area of science
and engineering. Another reason
is that DuPont continues to ex-
pand in many new directions.

For example, in 1957 sales
reached %2 billion. Four new
plants were being built. New re-
search projects were launched,
new products marketed.

In 1957, too, new technical
men joined DuPont in chemical,
civil, mechanical, metallurgical,
electrical, industrial, petroleum

——————————— e

DU PONT SUMMER J0B
GIVES YOU A CHANCE
T0 EARN AND LEARN

Du Pont offers college juniors and
qualified sophomores in technical
fields the opportunity to earn college
expense money this summer while
they learn more about the kind of
work that will be open to them when
they graduate.

The Company has 75 plants and 98
laboratories located across 26 states
—a spread that often gives the student
a chance to work in or near his own
section of the country. Some of these
locations have openings for summer
employment in 1958.

FEBRUARY, 1958

by
C. M. Forbes

Du Pont
Representative

and mining engineering; in
atomic energy, instrumentation,
chemistry, physics, mathematics
and many other fields.
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All this activity points to as |
bright a future today as ever be- |
fore in our long history. There’s I
a place for the good graduate in |
this picture. If you would like |
more specific information on op- |
portunities at Du Pont, we invite |
you to sign up for a Du Pont I
interview with your placement |
director. |
|

.

Students work side by side with
practicing engineers and scientists. In
this way they gain valuable experience
to supplement classroom theory.

Last year, 407 students from 113
colleges took advantage of this pro-
gram. Du Pont pays round-trip trans-
portation expenses from home or
school to place of employment. Stu-
dents are not obligated to continue
with the Company after graduation.

For complete details on this pro-
gram, check with your college place-
ment director.

SEND FOR INFORMATION BOOKLET

Booklets on jobs at Du Pont are yours
for the asking. Subjects include: me-
chanical, ecivil, metallurgical, chemieal,
electrieal, instrumentation and indus-
trial engineers ; atomic energy, technical
sales, business administration, research
and development. Name the subject that
interests you in letter to Du Pont, 2494-E
Nemours Building, Wilmington 98, Del.

Personalized Training
Relates to Policy of
Promotion from Within

Where do your interests lie? What
courses have you taken? What are
your special abilities? Du Pont tries
to match these factors with available
jobs to determine your first job as-
signment within the Company.

Once the assignment is made, the
Company helps you apply your knowl-
edge to a problem right away. You
learn by doing—in consultation with
your supervisor and others working
on various phases of the same project.
Your performance on the job is evalu-
ated periodically, so you always know
where you stand in the eyes of your
management.

As you might guess, Du Pont’s per-
sonalized training is closely related
to its promotion policy. Almost all
advancement is made from within the
Company, so if your supervision has
indicated that you are ready for pro-
motion, and an opening occurs for
which your training has prepared
you, you are sure to be considered.

Although Du Pont employs about
90,000 people, management authority
is decentralized through many depart-
ments into small groups—small enough
so that the new man’s capabilities can
be recognized quickly. This type of
organization, plus the Company’s
steady growth, produces many oppor-
tunities for the new man.

*x * %

Du Pont, over the past 25 years, has
spent $1 on research for every $3 on
production facilities.




WE ARE LOOKING FOR ADAPTABLE
RESOURCEFOL lNDlVIDuALs.._NéTJusT
FOR HoNor gSTUDENTS

SOME NOBELPRIZE WINNERS MIGHT

FEE L COMDI_EIT-:J_y UNHAPP}/ AT AN
Ot \~vELL !

GQADUATES N EE.

ME_
WITH GooD CE

KNOWLEDGE OF{ PEIROLEUM ENGINEERING
ELECTRICTTS GEOPHYSICS
7\ Paysids

OQUNG MEN, SINGLE AND 1N
PERFECT RAEALTH.

SCHLUMRERGER. OVERSEAS
BOoX 2173~ AouUusToN ~ TEXAG.
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Harvey Graves (Dartmouth, BA ‘50, MSEE '51) discusses a reactor experiment at the Westinghouse Reactor Evaluation Center, in Waltz Mill, Pa. As manager

of the Nuclear Design Section, Mr. Graves works with Dr. Wilfried Bergmann (Vienna, PhD '51 ), on right, and other young scientists who operate the facility.

At 30, Harvey Graves directs nuclear design
of two major Westinghouse reactors

After completing the Westinghouse Student Training
Course in 1951, Harvey Graves attended the West-
inghouse Advanced Design Course* and was sent by
Westinghouse to the Oak Ridge School of Reactor
Technology for one year. Back at Waestinghouse again
in 1953, Engineer Graves did advanced work on nuclear
reactor development.

In 1955, he was promoted to supervisory engineer
on the Belgian reactor project. In 1956, he was again
promoted to Manager, Westinghouse Nuclear Design
Section. Today, Mr. Graves’ 24-man section is develop-
ing and designing the nuclear portion of commercial
reactors for the Yankee Atomic Electric Company and
the Center d’Etude de I’Energie Nucléaire in Belgium.

*Fully accredited graduate school

FEBRUARY, 1958

Progress? Certainly. And if you have ability and
ambition, you’ll find Westinghouse offers equal engi-
neering opportunities in automation, jet age metals,
radar, semiconductors, electronics, large power equip-
ment, guided missile controls and dozens of other
fascinating fields.

For more information on professional opportuni-
ties at Westinghouse, write to Mr. J. H. Savage, West-
inghouse Electric Corporation, 3 Gateway Center
Pittsburgh 30, Pa.

V%stinghouse

FIRST IN ATOMIC POWER




Hnndreds do it every day, without ever leaving the
company. Confined by an unimaginative management,
they sink to the level of pencil pushers . . . or slip-stick
artists, losing the value of their intensive academic
training. But the youthful engineer does not have to
suffer this fate. Selecting the right company ... with
thought to its reputation for leadership, initiative, and
atmosphere . .. makes the difference.

Linde Company is world renowned for its progressive
development in many fields . . . in atmospheric gases
and acetylene, welding and flame processes and equip-
ment, synthetic crystals and adsorbents to name a few.

A LEADER FOR 50

YEARS

The terms “Linde” and “Union Carbide” are registered trade-marks of UCC.

This leadership has only been won through the creative
powers and initiative of LINDE engineers and scientists.
And, these men have received individual recognition
of their achievements.

You can find out more about career opportunities at
LINDE, in research, development, production, sales, and
staff positions, from your Placement Officer. A booklet,
“Look to LINDE for your future,”is available by address-
ing Mr. P. I. Emch, Central Recruiting Office, Linde
Company, Division of Union Carbide Corporation,
30 East 42nd Street, New York 17, N. Y,

inde

THE WISCONSIN ENGINEER




Where young men work on big jobs

It takes a lot more than electronic calculators
and push buttons to run a big refinery like ours
at Whiting. It takes scientifically trained and
gkilled men. T'ake, for example, Bill Nemec, who
shares in the responsibilities of our Refinery
Economics Division Technical Service group.

A chemical engineer, Bill came to us from
the University of Michigan. He and his associ-
ates work on problems involving chemical
engineering, economics, cost control and sound

Standard Oil Company @mn

910 South Michigan Avenue, Chicago 80, lllinois

FEBRUARY, 1958

advance planning. Facing new situations daily,
they work with many people in the Research
Center and in the refinery. As a result, they
gain an ever-widening knowledge of refinery
operations.

Sound interesting? Bill Nemec is one of hun-
dreds of young men with widely varied back-
grounds, talents and responsibilities building
careers at Standard Oil’s progressive Whiting,
Indiana, laboratories.
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The question of the starting salary is an important
and yet often misunderstood factor in the selection of
the engineer’s first job. While most graduating engi-
neers realize that the starting salary is not of paramount
importance, they often do underestimate its impact on
their future development.

There are two reasons why an engineer’s starting
salary has an unexpectedly large influence on his pro-
fessional career. First, no employer can determine an
engineer’s absolute worth. Second, there is a large
spread between the various salaries obtained by engi-
neers of different quality. As a result of these two fac-
tors most companies attempt to make an engineer’s sal-
ary proportional to his contributions. Therefore the
engineer with a higher starting salary is likely to get a
more responsible job than his lesser paid friend. More
responsibility results in the engineer developing his
professional competence at a faster rate. More com-
petence means a greater pay raise. And so on. The small
differences in starting salaries at first soon began to
snowball and become important over a period of years.

In the reverse situation, it is also common practice
for the employer to evaluate any engineer-applicant by
the amount of his present salary. While it is true that
the emplover will offer an engineer more than he is
presently getting in order to lure him to his own com-
pany, it will not be a great deal more. Therefore, if an
engineer is working at a low salary, he will not be con-
sidered at his true worth when he tries to change em-
ployers. He will be offered a salary that is the “normal”

High-speed dust splashes out of shock tube at 4,000 feet per sec-
ond and strikes against a copper plate at Illinois Institute of
Technology, Chicago. Experiment simulates conditions that
may be encountered by guided missiles and space satellites. The
dust was able to penetrate the copper plate, .008 of an inch thick.
sy Armour Research Foundation

FEBRUARY,
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amount over his present salary, and this will not com-
pare to the salary of an engineer of similar worth in a
company with a higher salary structure. Therefore he
will be fitted into the new company’s salary structurce
as if he were a lower quality engineer than he really is.
This again puts the engineer in the same position as the
engineer who starts after graduation at a low starting
salary, In both cases, the original low starting salary
has affected the entire professional carcer of the engi-
neer, His salary and work assignments will be influenced
for many years to come.

There is one other consideration that affects the sal-
ary of the engineer. Most companies try to adjust sal-
aries according to work performance, but this is within
a budget that allows only so much money for pay raises
during a set period of time. There are also frequently
limits to the maximum raise that an engineer may re-
ceive during any period of time. Therefore if an engi-
neer is in a lower salary bracket to begin with, it be-
comes increasingly difficult for him to overcome this

handicap.

In conclusion, the starting salary of an engineer is
much more important than it would appear at first
glance. The salary indicates to the employer the quality
of the engineer. It determines work assignments which
influence the engineer’s development. In transferring to
another company it determines his worth to his future
employer. Thus starting salary can influence an engi-
neer’s career for many vears in the future.

11




~ CAN YOU FIGURE IT OUT?

A machine can turn out 20 “A” bulbs and
15 “B* bulbs per day. But, it tgkes 0.2 hours
to make an “A” and 0.4 hours to make
a “B.” The profit on an ”“A” is $2 and
on “B” $5. How many of each should be
made per 8-hour day for maximum profit?

: . FIGURING OUT A CAREER?

Sherman Francisco tells what it's
like to be . . . and why he likes
being . . . a Computer Systems Selecting a career can be puzzling, too. Here’s how Sherman

Engineer with 1BM. Francisco found the solution to his career problem—at IBM:

“Airborne computers present a special challenge to an engineer,
because systems must be planned and designed with flight in mind.
Through simulation studies, we test computer systems right in our
own labs—simulating both the dynamics of the aircraft and the
environmental conditions encountered. My biggest thrill? To see
my first simulated bombing mission, achieved after a year and a
half of planning and designing!”

....'..l.-“‘.‘.-......l.II.'.....

*¥*SOLUTION
If x and y be the number of bulbs A and B respectively,
the profit (P) for a day can be represented by

P=2x+ 5y
subject to the restrictions

x=20, y=15
and also subject to the restriction that there are only
8 hours in a production day, i.e.,
0.2x + 0.4y = Sorx+ 2y =40

r\\‘“ 8
- ®

S

=

L] * * ®

There are many excellent opportunities for well-qualified engi-
neers, physicists and mathematicians in IBM Research, Develop-
ment and Manufacturing Engineering. Why not ask your College
Placement Director when IBM will next interview on your cam-
pus? Or, for information about how your degree will fit you for
an IBM career,

-~

Mr. R. A. Whitehorne
IBM Corp., Dept. 853
590 Madison Avenue
New York 22, N. Y.

Since x = 0 and y = 0, the values of x and y must fall
on the boundary or within the polygon enclosed by the
linesx =0,y =0,x= 20,y = 15 and x + 2y = 40,
as shown. The optimal solution occurs at the corner
where P = $95. Thus the maximum possible profit is
P = $95 at x = 10, y = 15, i.e., when the machine pro-
duces 10 of A and 15 of B each day.

Note: This simple graph method is too cumbersome for more
than 2 variables. Modern computers use numerical techniques
to handle many more variables — a technique called Linear
Programming. i
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BREAKING BARRIERS in friction research, GM engineer-in-training Donald Hamilton (r.) works
closely with Robert Tellmann, M.E. 41, and 0. K. Kelley (c.). One of the nation’s leading automatic

transmission authorities, Mr. Kelley holds 24 patents, directed Transmission Development Section of
GM’s Engineering Staff before his recent promotion to Chiel Engineer of GM’s Buick Motor Division.

ecause engineering is a proféssion at GM -
your accomplishments are accorded added attention

Yuu’\*e picked your profession—engineering.
You plan to practice with the company of your choice.

But will the company you join recognize you as a pro-
fossional man? Will it give you professional responsibili-
ties? Will you be given challenging assignments?

I you pick General Motors — and General Motors picks
you for one of the many different kinds of engineering work
involved in producing our hundreds of different products—
we have reason to think you will.

IYor to us, engineering is a profession.

Not only at our General Motors Technical Center—but in
every one of our 35 divisions and 126 plants in 71 cities
and 19 states—it is recognized as such.

This professional recognition is shown in minor ways —
like putting you on an annual salary, not an hourly rate.
And —like giving you vacations with pay.

It is shown in major ways, too.

It is shown in the fabulous GM Technical Center near
Detroit, dedicated to the advancement of engineering and
science, equipped with every conceivable research facility.
Shown in the encouragement given you in pursuing

FEBRUARY, 1958

advanced degrees. Shown by the fact that so many key men
throughout General Motors are engineers.

How far can an engineer go in General Motors? There is
no limit—literally. For example, 14 out of 33 Vice-Presidents
are engineers, 23 of 42 Division General Managers are
engineers. These men were in your shoes not so many
years ago.

Today, General Motors is looking for young engineers who
may fill these executive positions in the years to come. If
you're the kind of man we’re looking for—the kind of man
who wishes to practice his engineering profession—let us
hear from you. It could be the most important letter of
your life.

GM positions now available in these fields:

MECHANICAL ENGINEERING « ELECTRICAL ENGINEERING
INDUSTRIAL ENGINEERING + METALLURGICAL ENGINEERING
AERONAUTICAL ENGINEERING + CHEMICAL ENGINEERING
CERAMIC ENGINEERING + MATHEMATICS « INDUSTRIAL DESIGN
PHYSICS « CHEMISTRY

GENERAL MOTORS CORPORATION

Personnel Staff, Detroit 2, Michigan
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T'HE NEW LOOK IN
AUTOS-FIBERGLASS

by D. L. Fischer ME 58

In the long search for the ideal auto body, the field of plastics has yielded
what seems to be an answer—fiberglass. The Chevrolet Corvette is the
first American production car to use this new construction with good results.

FEW ycars ago an engineer
at General Motors said that
the ideal material for auto-
motive body manufacture should
be low in cost, strong, shock re-
sistant, light in weight, non-cor-
rosive, self damping, and easy to
mold or press. These requirements
may be fulfilled by plastics. Plas-
tics have m()lding properties which
make it possible to produce a car
with true aerodynamic designs not
possible with metals, and utilize
\\'(-ight-su\'ing qualities to construct
an extremely light-weight shell.
To build a car of plastics re-
quires only a fundamental under-
standing of plastics and a few
tools. Plastic resins, which are one
of the main components of the
body, are  basically similar, but
cach one possesses certain charac-
teristics which make it unlike an-

other. These resins are of two
types—thermo-setting and thermo-
plastics. Because thermoplastic res-
ins harden or soften with a varia-
tion in temperature, thermo-setting
resins are used. Under very high
temperature changes these resins
will retain their shape, and still be
tough and durable. The most com-
monly used type of thermo-setting
resins is the polyester resin, which
is low in cost and requires only a
small amount of equipment.

The p()lyester resin is a mixture
of several chemicals. The basic
constituents of this resin are dia-
basic acid, maleic anhydride and
glycol. To produce this resin the
compounds are heated in a large
kettle that is surrounded by tubes
containing steam, and as the mix-
ture is cooked a chemical change
takes place. Because it will harden

if cooked long enough, the resin is
removed in a liquid state before it
has reached this stage. However,
its ability to harden is still present.

The pre-polymer, the name
given to the semi-cooked resin, is
used to help produce the shell.
Since the pre-polymer will not
harden for 45 to 200 days, a heat
generating catalyst is used to speed
up the process. This catalyst is
generally a peroxide compound
such as methyl ethyl ketone perox-
ide. Lupercol DDM is the commer-
cial name for the peroxide.

A photo-sensitive catalyst, ben-
zoin, is being experimented with to
generate heat by use of an ultra-
violet light to which the catalyst is
sensitive. However, this catalyst
has a tendency to harden from the
inside out, losing its drying ability
as it approaches the outside. To

The 1958 Chevrolet Corvette with its fiber glass body.

THE WISCONSIN ENGINEER




This wood model is composed of a separate model for each panel. It is constructed in such a manner as to also make

it suitable for use in making the tools for production.

alleviate this problem cobalt naph-
thanate is added to produce a
chain reaction and give equal
drying.

Textiles and mat are the two
forms of glass fiber products that
are used with the resin in the con-
struction of a reinforced plastic
automobile body. The manufac-
turing of glass fiber begins when
the raw materials, which are lime,
sand, soda ash, and other chemi-
cals, are placed in a mixing ma-
chine and melted. Then the result-
ant product is placed in small
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tanks that have 200 to 250 minute
openings in their bottoms, through
which the liquid is drawn by a con-
trolled flow of air.

The molten glass is  drawn
through the openings such that the
end strands do not exceed an angle
of 45°. All the strands are collected
into one fiber by two pulleys
where they are fused and then col-
lected on a rotating drum. When
the drum is fully wound the fiber
is removed and stored until it is
broken into given lengths for the
mat.

To make the mat, the slivers are
placed in definite arrangement,
sprayed with a weak plastic binder,
and compressed to one-fifth their
original size. The weave of the
slivers determines the strength of
the product. Maximum strength is
achieved by having equal amounts
of slivers perpendicular to ecach
other.

There are several methods by
which a plastic automobile body
can be constructed. The best and
most expcnsive procedur(‘ is to con-

(Continued on next page)

PR —

Here the completed fiberglass body moves down the trim assembly line.
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The matched metal die process for plastic parts uses molds made from iron
castings or high carbon plate steel.

struct a scale model. The model
was first made to one-quarter scale
and then remade to full scale. Then
the full size model is dup]icalt‘()d by
a series of female casts from which
the final body is made.

The most popular method is to
make a full size model, eliminat-
ing the scale model, and then pro-
ceeding as in the first method.
Using an existing body as a plaster
mockup and making casts from
this is another method. It is used
to reproduce bodies of expensive
hand-made cars.

When  designing a body it s
necessary to house certain - com-
ponents such as the driver, the en-
gine, chassis and running gear, It
is important to have a p]'e-selcctcd
frame, and the designer should
know the tread width and wheel
base. The body usually is placed
over the frame and mounted by
use of Hoorboard sections molded
to the body. This makes the body
rigid in the center and reduces
body racking.

If a scale model is eliminated, it
is necessary to construct a full
scale wooden mockup. This is
achieved by the use of wooden sta-
tions, which are rough approxima-
tions of the final body, placed
wherever the body contour
changes. Then the stations are cov-
ered with chicken wire and bur-
lap. The next step consists of plac-
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ing several layers of plaster over
the mockup, shaping the contours

as the plaster is applied. Once the
proper height of plaster is ob-
tained, the final contours are

shaped and imperfections removed.
Then the surface is sprayed with
cellulose acetate to give a smoother
surface and to release the plastic
if a plastic female mold or plaster
casts are used.

In the pressure bag method of plastic

Once the mockup is completed
there are three methods possible
for the construction of the bodies.
Two methods make use of molds
and the third utilizes the mockup
as a mold. The number of bodies
to be produced is an important
factor between the use of Plaster
of Paris molds or plastic molds.

If only one or two bodies are
to be produced, the Plaster of Paris
mold would be sufficient, but high
production is limited because of
the brittleness of the plaster. Be-
ause they are unbreakable and
long-lasting, plastic molds are ideal
for high production runs.

The third method, body con-
struction over the mockup, has
definite limitations. Since it is easy
to damage the plaster, only one
body could be produced, and many
extra hours of sanding and finish-
ing would be necessary. This extra
labor is caused by the outer layer
being an unpressured surface due
to numerous layers of mat and
cloth placed over the mockup to
build up the shell.

The smoothest surface of the
body is the side compressed to the
greatest extent. By use of female
molds, as in the first two methods,
it is possible to have the outer sur-
face of the body pressed against
the mold, thus giving a smooth fin-
ish. Whenever plastic or plaster
molds are used, they are molded

molding a rubber bag provides 50 pounds

per square inch pressure to hold the dies together.
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or cast in sections for easier
handling.

When the casts or molds are
completed, construction of the
body may begin. Using plaster
casts as an example, they are as-
sembled to provide a one piece
shell. This procedure reduces the
amount of work and provides
maximum rigidity for the body. To
start the operation, the inner sur-
faces of the casts are coated with
several layers of wax and polished.
Then the casts are given a smooth
coat of a standard resin mix, com-
monly referred to as a hot coat.

After the cast has cured or hard-
ened, the construction begins with
layers of glass cloth and mat. The
exact number of layers may vary,
and it is dependent on the amount
of shrinkage to be tolerated. How-
ever, shrinkage may be minimized
by a careful balance of cloth and
mat, Since the cloth will not shrink
as much as the mat, most builders
recommend four to six layers di-
vided into equal portions with the
mat on the inner and outer sur-
faces to give a smoother texture.

The dry mat is placed over the
hardened hot coat, and resin is im-
pregnated into it. After the mat is
saturated with the resin, the air
bubbles are forced out by rubbing
the surface with a rubber-faced
squeegee. Best results are obtained
by allowing the first layer to dry
before applying the second. After

In the vacuum bag method of molding reinforced plastic parts a bag is placed
between the mold and the material lay-up. A vacuum pump then empties the bag.

the body has been built up layer
by layer, it is necessary to let it
cure before removing the casts. To
speed up curing, infra-red lamps or
heating elements placed in the
casts are used.

Once the curing is completed,
the hardened glass body is re-
moved from the casts and all rough
and unfinished surfaces also are
removed.

It is possible to cast the doors
and hood sections separately or

Here the vacuum bag method is applied to the making of the panels
for the first 300 Corvette bodies.
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with the body and cut them out
after the body is finished. Now the
completed body is ready to be
mounted. In most cases the body is
set over a specially molded fHloor
section and fastened to the section
with impregnated cloth. Flanges
may be used to help the workmen
line up the individual body pieces,
and to provide a place to hold the
pic(-es ['c)gcthcr so that some resin
and cloth can be applied from the
inside to hold them secure. These
flanges are removed after the body
is completely assembled. Then the
body is fitted to the chassis and
bolted on the frame.

This relatively new material in
the automotive industry is not only
light, but possesses tremendous
strength. It has a tensile strength
of 40,000 psi and a compressive
strength of 30,000 psi. If a car with
a fiberglass body strikes a tree
while traveling 25 miles per hour
the body will not dent, but be-
cause of its brittleness the results
would be a crack approximately a
foot long.

In the recent General Motors Pa-
rade of Progress the strength of
fiberglass was further demonstrated
by severely striking a sheet of it
with a hammer with no damage to
the glass, Lightness and strength
are not the only advantageous
properties of the glass. The glass

(Continued on page A1)
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THE AERODYNAMICS

OF SAILING

by Robert D. Gumm ME ’59

Who among us has not felt the call of the sea—the smell of salt spray

and the sound of rigging straining in the wind? But who among us

has wondered about the mechanics of motion that sends a sail across

the sea? The author has, and he explains all to us landlubbers.

For most of us frustrated sailors, a small boat and inland waters offer the only
chance to try our hand at the tiller.
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HE aerodynamics of sailing

has been an important science

to man since about 6,000
years before Christ. Down through
the ages sailing has risen and fallen
in importance until now its prime
use is for sport.

All pressure intensities caused
by wind increase near the luff (the
forward part of the sail) and falls
off rapidly towards the leech (the
aftward part of the sail).

The importance of the concen-
tration of pressure near the luff is
apparent when considering in de-
tail the mechanics of the process
by which the pressure on a sail
drives a boat to windward (the di-
rection from which the wind
blows ).

The pressure of the air against a
sail at any point has two compo-
nents; a force acting perpendicu-
lar to the surface of the sail, and a
small frictional drag parallel to the
surface. The frictional drag force
at any point, whether it originates
as a positive pressure on the wind-
ward side or a suction on the lee-
ward (away from the direction of
the wind) side, is considered to act
exactly perpendicular to the sail at
that point,

The resultant discussed above
can be resolved into two forces:
one perpendicular and the other
parallel the axis of the bhoat. Ob-
viously, only the second of these
components has any effect on the
driving force.

It is evident from the drawing
that the curvature of the sail
makes the forward component of
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force, parallel to the boat, very
small. Practically all of the driving
force must be obtained from the
portions in the immediate neigh-
borhood of the luff, where the for-
ward component is relatively
large.

The remainder of the pressure
has little direct effect, except to
assist in the making of leeway
(drift sideways away from the
wind ). It is then very desirable
that the pressures should be in-
creased as much as possible near
the luff and decreased near the
leech, as they are far more useful
on the luft.

It must not be misunderstood
from what has been said that the
form of the sail shown is a bad
one, or that it would be improved
by cutting away a part ot the sail
near the leech and reducing the
distance across the sail.

The leech of a sail acts to guide
the air away from the forward part
and improves the efficiency of the
surface as a whole. If the rear part
of the sail was removed, the pres-
sures of small intensity and of little
direct use for driving the boat for-
ward would be transferred to
points farther forward on the sail.
Since it is relative, not absolute,
distance with which we are con-
cerned, and if the rear half of the
sail is ineffective, it may be pre-
sumed that the rear half of the new
form would still be ineffective if
the sail was to be reduced in
breadth by cutting away the leech.

Both the pressure and the suc-
tion Huctuate near the luff of the
mainsail. Immediately behind the
luff there is a high suction and low

S
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pressure. A little farther back the
suction drops off abruptly and the
pressure rises. Still farther from
the luff, about one-fourth of the
way across the sail, the. suction
comes up to a peak once more
while the pressure falls off to a
minimum value at the same point.
This is accounted for by mast
interference.

The mast, not being streamlined
at all, disturbs the flow of air very
badly. There is, therefore, a region
of irregular and eddying flow be-
hind the mast, and this extends
onto the luff of the sail. Tt gives a
high suction on the leeward side,
for the air flowing around the
mast, and failing to close in after
passing it, creates a region of dead

%IND
DIRZCTICK

Effect of flow by jib on the main sail.
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on the main sail.

air when the pressure is below the
normal atmospheric value.

On the windward side, on the
other hand, the discontinuity of
flow prevents any direct impact of
the air against the sail or any
streamline flow along the wind-
ward side. The pressure is accord-
ingly low.

After the air has flowed a few
inches beyond the mast it assumes
again a streamline flow on both
sides of the sail. It is after the as-
sumption of this steady and smooth
How that the second maximum of
suction is built up.

The intermediate minimum is
accounted for by the direct impact
on the leeward side of the sail of
the particles of air which are just
closing in after having flowed
around the mast. Those particles
tend to strike against the sail on
each side before being straightened
in their streamlines with a reversal
of curvature in their paths, The re-
sult is an increase of pressure and
a reduction of suction,

The maximum intensity of suc-
tion on this side of the sail is more
than twice the maximum pressure
on the windward side. Not only is
the maximum greater than maxi-
mum pressure, but it is tound at a
more useful point.

The pressure falls comparatively
little towards the leech of the sail,
but, as has already been shown,
the leech is ineffective in produc-

(Continued on page 70)
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RIDING ON AIR

by Robert W. Wilda ME ’57

Recently a rash of new car ads have begun to deluge the public with a promise

of revolutionary new riding comfort. Air suspension has entered the auto indus-

try on a large scale, but has not yet become standard except on the most high-

priced cars. The author explores the technical problems behind these claims.

OR the first time in many

vears, a completely new type

of suspension is entering the
auto industry on a mass scale. It is
known as “air suspension,” and the
vehicle actually does ride on air,
This is accomplished with a rubber
air bag mounted at each wheel in
the location normally occupied by
the spring. These bags are sup-
plied with compressed air from an
engine driven compressor.

When a wheel hits a bump or
other obstacle the air bag com-
presses, increasing the pressure in
the bag. This increased pressure
increases the resistance of the bag
to further compression. Thus the
system absorbs shocks and other
road hazards.

An engine-driven compressor is
used to furnish the air for all air
suspension systems. It is mounted
in the front of the engine, and is
belt driven from the engine crank-
shaft. The compressor may be a
one or two cvlinder model, de-
pending on the particular system,
and in either case requires about
two horsepower to operate, The
air goes from the compressor to a
high pressure storage tank.

This tank serves as a reservoir
for air when the engine is not
running, and also steadies the flow
of air when the compressor is op-
erating. Oldsmobile uses a high
and a low pressure tank; the air ex-
hausted from the air bags goes to
the low pressure tank and then
back to the compressor as needed.
All other systems use one high
pressure tank, and exhaust used air
to the atmosphere.
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The pressure used in the system
runs from 260-300 psi at the com-
pressor; 100-150 psi at the air bag.
Before going through the distribu-
tion valves to the air bags, the air
is filtered and dried to prevent
blocking or icing of the valves.
Copper tubing is used for main air
lines, with nylon used for other air
connections.

There have been two schools of
thought regarding the design of air
bags. One design uses a rubber
cylinder supported by a metal
sleeve. At one end of the cylinder
is the piston; at the other end is a
mounting plate and air connection,
Seals are used at both ends to pre-
vent leakage. The other system
uses a metal air dome, fitted with
a rubber diaphragm on the bot-
tom. The piston acts on this
diaphragm, and seals are used to
prevent leakage. The cylinder or
diaphragm is of a rubber covered
composition, and is flexible and
leak proof.

All air suspension systems use a
sensing device and auxiliary air
system that keeps the vehicle level
regardless of load. Some systems
use two leveling valves in front
and one in the rear, while others
use one in front and two in the
rear, There seems to be no definite
reason for this difference, since
both arrangements are used by the
same company. When the load in
the vehicle is changed, these sens-
ing valves adjust the pressure in
the air bags to allow the vehicle to
come to a pre-determined height.

Ford uses a special solenoid op-
erated orifice controlled by door

switches to correct the height rap-
idly when loading or unloading
passengers. Other systems use only
a slow leveling system, which Ford
uses in conjunction with its rapid
system,.

The ride of a vehicle using air
suspension is in most cases softer
than the ride of a modern spring
equipped vehicle. There may be
more lean in sharp concerning, but
control is better and the vehicle is
steadier. Unlike conventional sys-
tems, the leveling feature will keep
the vehicle flat on long ungraded
curves.

Air suspension, by virtue of the
compressibility of air, gives a vari-
able spring rate (pounds required
to deflect the spring, or air bag,
one inch). For each inch of com-
pression the pressure in the bag
increases. This increased pressure
resists further compression, and
for each additional inch of com-
pression a greater resistance is
noted. Thus the greater the deflec-
tion, the greater will be the re-
sistance to deflection. This desir-
able feature gives a smooth ride
over light bumps, but stiffens up
when larger bumps are hit.

The constant height feature is
considered by many to be the
greatest advantage of the air sys-
tem. In night driving it keeps the
headlight beam on the road, re-
gardless of the vehicle load. Tt per-
mits a constant level of visibility
through the rear view mirror. The
ride is also improved because the
suspension is always at the posi-
tion for best riding comfort—and
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The Cadillac Eldorado Seville is one of the few cars with air suspension as a standard feature.

can make use of its full travel in
sudden compression and rebound.

The initial cost of air suspension
runs from $130 to $215. Being new,
the system requires more mainte-
nance at present then will future
svstems. This becomes apparent
when compared to the system it
replaces, which requires no main-
tenance at all except on occasional
grease job. As time goes by, bugs
will be eliminated and air suspen-
sion should be as trouble- and
maintenance-free as the spring sys-
tem previously used.

As stated earlier, air suspension
is an optional item. Cost considera-
tions dictate that it be interchange-
able with the standard suspension
system. This is best accomplished
by using coil springs on all four
wheels. In the past, the trend in
automotive suspension has been
toward coil springs on the front
and leaf springs in the rear. The
rear springs also function to absorb
the twisting of the axle caused by
the sudden torque when power is
applied to the wheels.

This system is known as “Hotch-
kiss” drive. Coil springs cannot ab-

sorb this torque, so a system
known as torque tube drive is
used. In this system, a solid tube
between transmission and axle ab-
sorbs the torque (wrap up) due to
the driving power. To avoid chang-
ing from Hotchkiss to torque tube
drive (Buick is the only auto using
the torque tube), manufacturers
have come up with two new rear
axle mountings. Both of these per-
mit the use of present drive lines,
and both use either coil or air
suspension.

The first of these is known as
trailing link or arm suspension. In
it, the axle is mounted at the rear,
or trailing, end of a long arm.
This arm is connected to the frame
at a point two or three feet ahead
of the axle. The air bag or coil
spring is mounted between the
trailing arm and vehicle frame im-
mediately forward of the axle. The
wrap up of the axle when the
power is applied is absorbed by
the arm. A stabilizer bar is used at
both front and rear to maintain
lateral stability.

The four link system is a mod-
ification of the trailing arm system.

In it, the arms are shorter and
serve mainly to position the axle.
Another pair of arms or other sim-
ilar arrangement is connected be-
tween the top of the differential
housing and the frame. These arms
prevent axle wrap up and also help
to maintain lateral stability.

The Ford air-ride svstem, used
on Ford, Edsel, Mercury, and Lin-
coln cars, uses the trailing arm
type of rear suspension. The stan-
dard system on these cars, with the
exception of Lincoln, uses the con-
ventional coil and leaf arrange-
ment. This makes two different
frames necessary—one for air and
one for leaf springs—and does not
permit interchangeability of sys-
tems. The trailing arm system used
with air is said to give superior
handling and cornering character-
istics because of the more stable
rear axle positioning.

Ford uses two leveling valves
in the front and one in the rear.
Leveling when passengers enter or
leave the car is nearly instantane-
ous. This system uses the rubber
cylinder tvpe of air bag, with the

(Continued on page 25)

Chrysler Corporation considers that its torsion-aire suspension system is equal to the air suspension systems
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that other major auto concerns are introducing.
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WATER FLUORIDATION

by Clarence A. Seaton ME 58

The pros and cons of water fluoridation have been heard by all of us

for several years, but the engineering aspects of the fluoridation prob-

lem are not so well publicized. Here the author describes the tech-

nical problems that have to be considered for effective fluoridation.

HEN Huoridation was first

\1% introduced on a large

scale in 1945, water de-
partments had very little informa-
tion to help them in their selection
of Huoride compounds or feeder
cquipment, However, extensive
tests have been  conducted  and
much experimentation in the field
of water fuoridation has  been
done.

There are several types of fluo-
rides available for effective water
Huoridation., They are available as
it (h'_\' powder or as a solution. The
more  common  Huorides  are, so-
divm fuoride, sodium silicon Huo-
ridle, hvdrofluosilicie acid, and hy-
drofluoric acid,

Sodium Huoride is available in
cither a dry powder or a solution
form. As o solution it may  be
handled in o saturated or under-
saturated condition. Sodium fluo-
ride has a relatively uniform con-
centration over the ranges of tem-
peratures encountered  in water
works practice, and therefore can
be used in ity saturated state, When
using the sodium fluoride powder,
however, there is a problem of in-
crustation where there is hard wa-
ter. This pmbl(‘m is overcome or
minimized by the addition of su-
perphosphates with the fluoride,

Sodium silicon Huoride is a dry
powder. 1t has a low solubility. In
small water svstems, however,
enough water can be added at the
solution pot, or at the auxiliary so-
lution tank to place the chemical
in solution. In larger water svstems
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this chemical is not as effective,
because it is necessary to use what
is referred to as a slurry of sodium
silicon fluoride, and this requires a
constant mixing to assure uniform
application,

Hydrofluosilicic acid is a liquid
with an unusually high concentra-
tion of fluoride ions. Because of
this high concentration it is a more
popular chemical. This acid is usu-
ally applied in the concentration in
which it is received from the
manufacturer, which varies from
22 to 30 per cent. It may also be
pumped directly from the manu-
facturers chemical drum or barrel,
into the water system.

Hydrofluoric acid is used only in
Madison, Wisconsin. It is a liquid.
It was selected for this water sys-
tem because of a lack of space in
the unit well stations for storage of
a more bulky chemical. It is a
highly corrosive acid, and for this
reason is not generally recom-
mended for use in water systems.

The concentration of fluoride

state. This concentration varies
from 0.4 ppm on the west coast to
1.2 ppm in other regions of the
United States. The Eastern states,
Middle Atlantic, and North Cen-
tral regions consider 1.0 ppm an
effective minimum for dental-caries
control. The individual fluorides
are measured in accordance with
their chemical state, and upon the
type of feeder installed in the re-
spective water departments,

There are several factors to be
considered when selecting a fluo-
ride. These factors are: chemical
cost, solubility, chemical storage
space required, feeder space limi-
tations, corrosiveness, and toxic
side effects to handlers.

Sodium silicofluoride is the least
expensive source of fluoride ion.
Sodium fluoride is about two and
one-halt times more costly, and
30% hydrofluosilicic acid is about
three times as expensive,

A comparison of the three more
widely used fluoride products
shows that one gallon of hydrofluo-

varies considerably from state to  silicic acid will fluoridate an X
TABLE 1.—FLUORIDE COMPOUNDS
— —— - —————— — _7’777 ——r— D T
Chemical | NaF! ! Na »SiF o2 | H.SiF ¢4 HF!
| |
Chemical content, % 1 90, 95, 98 98.5H 30 [ 70
Available fluoride, | 43 a9 U307 | 66
Solubility, avprox., g | 4 {9 " .
Pounds/million gal/ppm 9.4 | 14 .4 | 35.1 12.6
Cost/pound delivered, ¢ 12 9.0 | 9 18
Cost/million gal, $ 2.83 127 | 316 296
Annual cost per capita (100 gpd basis), ¢ 8.5 4.6 | 11.5 8.25
Shipping containers, Ib | |
bags_ | 100 | 100 |
drums | 125 | 125 100 160
harrels 375 425 | 420 | 450

'Sodium fluoride.
“Sodium silicon fluoride.
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quantity of water. However 17
gallons of a saturated solution of
sodium fluoride, or 65 gallons of a
saturated solution of sodium sili-
con fluoride will be required to
fluoridate this same X quantity of
water.

This inherent advantage in hy-
drofluosilicic acid is reflected in
the lower cost of solution feeders
and solution tanks. However, the
advantage of the acids high solu-
bility is lost in larger water depart-
ment installations because the
other two less expensive com-
pounds are proportioned directly
with dry feeders.

Hydrofluoric acid requires the
least amount of storage space.
However, because of its extremely
corrosive nature, and the dangers
involved in handling it, it is not
widely recommended, and is used
in only one water system in the
world, Madison, Wisconsin. So-
dium silicofluoride requires the
next least amount of storage space.
Hydrofluosilicic acid requires the
most storage space. However, this
latter acid can be stored in tanks
placed underground or outside the
water pumping stations.

The solution feeder requires the
least amount of space. Hydrofluo-
silicic acid 1(,quuex no make-up
equipment, but is useable directly
from the manufacturers tanks. Bc
cause of these two factors, many
communities with small pumping
stations use this particular acid.
This acid can also be stored in
tanks located some distance from
the feeder, which is important
when feeder space is limited.

Hydrofluoric acid is extremely
corrosive, and is therefore not rec-
ommended. The three remaining
fluorides differ considerably in
their corrosiveness, but manufac-
turers treat them all the same.
Plastic hoses and rubber-lined
drums for liquid storage are stand-
ard equipment. Hydrofluosilicic
acid, if allowed to vaporize, forms

Complete

hydr{)ﬂuoric acid on the liquid sur-
face which will eat ceramic crocks
or glass-lined tanks. However hy-
drofluosilicic acid is shipped in
rubber-lined tanks from which it
can be drawn directly for addition
to the water supply, so this hydro-
fluoric acid formation is thus
prevented.

Some fluorides, when added to
water, cause a precipitation with
the calcium and magnesium pres-
ent. This is especially true of very
hard water. The use of water sof-

TABLE 2.—ORDER OF DESIRABILITY OF THREE FLUORIDE COMPOUNDS

Cost.

Hululnhly. }!rl“("ﬂ"x solution mquuud,
Storage space required

Limitations, feeder space.
Corrosiveness ;

Incrustation in feeder

Bulk handling problems

Hazards to operators
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Sodium : Sodium Hydrofluosilic
Fluoride | Silicofluoride Acid
2.5 1.0 3.0
17.0 65.0 1.0
1.5 1.0 2.5
o) 2.0 1.0
1.0 | 1.5 2.0
8.0 I 2.0 1.0
2.0 2.0 1.0
1.0 1 1.5 1.0

—Photos courtesy—Omega Machine Co.

“packaged” unitized loss-in-weight feeder.

teners to reduce the loss of Huo-
rides caused by this precipitation
is not ordinarily justified. There is
also very little labor involved in
removing residues trom solution
tanks, since sodium Huoride con-
tains insoluble material which also
must be removed periodically.

Sodium fuoride is very toxic.
The toxicology of fluorides in gen-
eral indicates that they rank among
the substances whose ingestion in
small amounts can cause death
within a few hours, However there
is a wide variation as to what this
“small amount” is. Actually, imme-
diate intoxication by the ingestion
of fluorides is rare. However, con-
tinuous breathing of fluoride dusts
can cause respiratory irritation.
Where there is fluoride dust pres-
ent, respirators  are standard
equipment.

(Continued on next page)
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Recorder

Fluorides are not the only
chemicals added to a water s\st(m
Water departments have heen add-
ing various chemicals in both lig-
uid and powder forms for many
vears. Therefore, when fluorida-
tion was introduced, manufacturers
first experimented with introduc-
ing it into water systems utiIizing
existing feeder machines. Today,
there are two tvpes of feeders, hq-
uid feeders, and dry feeders.

There are three tyvpes of liquid
feeders, the positive displacement
diaphragm or plunger pump, an
adjustable  orifice in a  constant
head box, and a feeder that meas-
ures withdrawal of liquid from the
solution tank,

The positive displacement  dia-
phragm or plunger pump measures
an equal volume of solution per
revolution, This tvpe of pump gen-
erally has stroke l(ng_,th and stroke
frequency adjustments. This feeder
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for loss-in-weight volumetric feeder.

generally has a capacity of about
40 1bs. of concentrated sodium
fAuoride per day, and will fluori-
date water under pressure or suc-
tion. When inter-wired to the start-
ing switch of a pump-motor, auto-
matic feed results.

In this second type of hqmd
feeder, the level of the solution in
the head box is maintained by
means of a Hoat-actuated valve.

The third type of feeder meas-
ures the withdrawal of liquid fluo-

ride from the solution tank. This is
accomplished by controlling the
rate of lowering of an intake de-
vice which draws from the surface
of the liquid in the tank. When the
fluoride solution can fHow by
gravity to the point of application
in the water system, then the sec-
ond and third types of feeders are
generally adopted. However if the
solution is applied directly against
pressure, then the displacement
type pump feeders are used.
There are two types of dry feed-
ers, the volumetric and gravimetric.
In the volumetric type feeder,
the dry p()wdu is measured by
volume, This is accomplished by
means of an adjustable interceptor

blade located over a revolving
disk.
In the gravimetric type feeder,

the applied chemical is actually
weighed out. This is usually done
by utilizing a traveling belt, move-
ment of which is actuated when
the feeding mechanism is out of
step with a balance counterpoise—
the counterpoise moving along the
balance beam at a uniform speed
for any given feed rate of the
equipment.

When a dry feeder is used there
must be an accompanying storage
hopper for the chemical and a so-
lution pot for the measured or
weighed chemical to fall into. Here
water is added to place the chemi-
cal in solution or to form what is
called a slurry. Then it is conveyed
to the point of application, or to
another auxiliary solution tank
from which it may be pumped or
ejected.

The solution feeders are more
flexible, because the rate of feed
can be controlled by changing the
adjustment of the feeding device.
On the other hand, dry feeders are
easily adaptable to both large and
small water systems. However, the
selection of the feeder to be used

TABLE 3.—FLUORIDE CONCENTRATION IN AIR

Unit Type
NaF NaF dry Na :SiF «
solution feed dry Na »SiF ¢ I\.x 28iF ¢
Dust collector__ . __ No Yes No No Yes
Fluoride, mg/cu m
Before loading 0.78 0.0025 0.08 .08 0.08
Breathing zone during loading _ 41.00 8.891 3.50 0.46 9.20!
11- to 12-min period after l()d.dlnj, 3.70 0.71 0.06 1.40
Next 10-min period 1.60 0.14 0.08 0.36
e TV W o o) v L T, v 0.119 S, [

'Hoppers filled by pouring directly from bulk eontainers.

In other plants chemical transferred in

small containers from bulk drums to feed hopper or solution tank.
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in any water system is based upon
a number of factors.

These factors are: the rate at
which the water is pumped, the
number of units required, the con-
struction and location of water
works p[ants or pumping stations,
the quality of personnel available
for maintenance and operation,
the ability to feed fluoride within
the accuracy of 5%, and the point
of application in the water system,
whether under gravity, suction, or
pressure. There are also economic
considerations involved in select-
ing the equipment.

Regardless of the manner in
which fluorides are used in a wa-
ter system, there are several stand-
ard precuutions that are used to
protect the handlers of fluoride
compounds.

To eliminate all hazards there
are four basic safeguards that
should be considered at all times.
First, there should be a careful
choice of the particular compound
to be used. Larger communities
have graduate chemists on their
staffs, familiar with laboratory pro-
cedures. The smaller rural com-
munities employ untrained person-
nel. This should be a determining
factor when selecting a fluoride in
such a case,

Second, after the fluoride is de-
cided upon, it should be properly
handled at all times, because of its
toxicity. Third, protective devices
should be worn at all times, when
in contact with fluorides, or fluori-
dation equipment. Dust masks and
rubber gloves are standard equip-
ment in plants handling the dry
chemicals. Complete exterior pro-
tection is used when working on
hydrofluoric acid equipment. Use
of rubber gloves and rubber aprons
minimizes contact with other solu-
tions, such as hydrofluosilicic acid,
and sodium fluoride solutions.

The fourth safeguard consists of
dust collecting apparatus. Studies
were made in several communities
in Wisconsin of sodium fluoride
and sodium fluosilicate installations
to determine the fluoride concen-
tration in the air. This concentra-
tion was found to be less than 2.5
mg per liter, which is the estab-
lished allowable exposure over an
8-hour day, five-day week. How-
ever, the larger water systems still
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install dust exhaust or collection
equipment to minimize the danger
of dust inhallation. Table no. 3 on
page 15 shows the results of some
of these dust exposure studies.
After the fluoridation program is
established in a community, it
must be constantly checked to in-
sure the safety of the public. In
larger communities this is no prob-
lem, for there are many tests con-
ducted hourly to determine the
purity of the water, and the fluori-
dation test is very similar to the
chlorine residual test. Smaller com-
munities which employ only a wa-
ter superintendent must rcly upon
a colorimetric test. This test has
been proven effective in Wisconsin
for a range of 1.0 to 1.5 ppm fluo-
ride residual. This test requires a
minimum of glassware handling
and solution measurement.
Fluoridation systems have been
successtully operating for over a
decade. The state of Wisconsin has
perhaps the most extensive pro-
gram. Mr. H. E. Wirth, in his pa-
per on the Engineering Aspects of
the Wisconsin Fluoridation Pro-
gram, summarizes the program
with six important engineering
conclusions which I should like to
quote. They are as follows:

1. That establishment and fol-
lowing of an exacting procedural
plan is essential in the interest of
the public’s health.

2. That fluoride compounds,
though labeled poisonous can be
safely handled, applied and
controlled.

3. That sodium fluoride, sodium
silicofluoride, hydrofluosilicic acid
have successfully been applied to
public water supplies in controlled
proportions of 1.0 to 1.5 ppm of
fluoride ion.

4, That the first cost of fluorida-
tion is minimal, varying from less
than $500. to a maximum of $3,000,
depending upon community size
and desire,

5. That the per capita cost of
fAuoridation can be as low as 7
cents per year using sodium fluo-
ride, and probably less when using
sodium silicofluoride.

6. That any community, no mat-
ter how small, having a public wa-
ter supply can successfully fluori-
date its water.

THE END

Suspensions

(Continued from page 21)

piston being an integral part of the
lower suspension member. Seals
are required at each end of the
rubber cylinder.

General Motors uses the four
link rear suspension system. The
actual set-up of the links varies be-
tween the different divisions, with
Chevrolet, Pontiac, and Cadillac
using a U-shaped bracket between
the differential and frame instead
of the two links used by Oldsmo-
bile. Buick, because of its torque
tube drive, does not use the four
link arrangement; it does use a
rear stabilizer bar. The ride char-
acteristics of these cars are “pillow
soft”, perhaps excessively so. Road
hugging and recovery ability is
superior to present suspension
systems.

All GM cars with the exception
of Oldsmobile use coil springs all
around as standard equipment,
with air optional. This eliminates
the need for a special chassis for
air suspension.  Oldsmobile, like
Ford, uses leaf springs as standard
equipment and requires a special
chassis for air.

GM products, with the exception
of Chevrolet, use two leveling
valves in the rear and one in front.
There is no rapid leveling orifice
in this system, and it takes from
two to four minutes for the level-
ing to be completed after a load
change. Also, all GM products ex-
cept Chevrolet have an “override”
system controlled from the dash.
This cuts out the leveling system
and allows the air bags to be fully
inflated.

Road clearance is increased by
about five inches over normal
height. This feature is useful in go-
ing over very rough terrain, in ne-
gotiating driveways, and in tire
changing. The GM system use the
metal air dome and diaphragm
type of air bag. The dome is built
into the frame, and the piston is
connected directly to the lower
suspension member.

The future of air suspension will
be determined by its performance.
1f the public decides it is worth-
while, there is a huge market for
the system. If it is just another
gimmick to add cost and no
more, the public will undoubtedly
reject it. THE END
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ENGINEERS and SCIENTISTS

EUCLID

when
‘parallels

meet

...as in advancement opportunities
at Sylvania

It remained for Nicholas Lobachevsky to solve a riddle that bothered mathe-
maticians for the better part of twenty-two centuries.* He was able to construct
a rational geometry by denying Euclid’s fifth postulate —by maintaining that
parallels do meet.

Here at Sylvania Electric we have a noncuclidean geometry of our own, in
which parallels also meet. It's a geometry of professional development, though,
and not just of points, lines, and planes.

>4@VWHAT DO WE MEAN®?

=% ==
=8 =R
=R =8-

*#WE MEAN NO DISCREDIT TG BOLYA!
OR GAUSS. LOBACHEVSKY MUST TAKE
CHRONOLOGICAL PRIORITY, HOWEVER.

LIGHTING o TELEVISION-RADIO « ELECTRONICS « PHOTOGRAPHY « ATOMIC E:NF.RGY o GHEMISTRY-METALLURGY

THIS: At Sylvania a man advances by one of two parallel paths.

If his interests and talents lie in the areas of engineering and scientific
specialization, he advances as a specialist.

If his forte is in the areas of organization and administration, he advances
through management.

These parallel paths meet in a common point: At Sylvania a man knows that
he is given the fullest opportunity to develop and exercise his talents. He knows
that a man goes as far and as fast as he is able in the path of his choice. Whether he
chooses management or specialization, he finds equal rewards and compensation.

Graduates and men with advanced degrees in science and engineering will discover
Research, Development, Manufacturing and Marketing careers at Sylvania — in
specialization or management —in:
LIGHTING, RADIO, TV, HI-FI, ELECTRONICS, SEMICONDUCTORS, PHOTOGRAPHY,
COMMUNICATIONS & NAVIGATION SYSTEMS, AIRBORNE DEFENSE, RADAR, ECM,
MISSILES, COMPUTERS, CHEMICALS, PHOSPHORS, PLASTICS, METALS & WIRE.

Contact your college placement officer for an interview, or write us and ask for a
copy of “Today & Tomorrow with Sylvania”,

% SYLVANIA ¥

SYLVANIA ELECTRIC PRODUCTS INC.
1740 Broadway, New York 19, N. Y.
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uestion:

What makes
a company a good
place to work?

THE RAY PORTER SINGERS

This record tells why—musically
— weld Lihke 5 Leud gow o felaller.

There are a lot of things to consider in
selecting the organization with which you
will stake your future. For example, how is
the company rated in its field? Is it known
as a “quality ” company? Isit growing? Isit
aggressive? Is it big enough to offer you the
opportunities you want? Is it too big—to
the point where, of necessity, it deals with
numbers instead of individuals?

mail this coupon for your
“Human Touch’’ record

NAME.

...We think that last factor is mighty
important. We call it the “human touch” ele-
ment and it’s pretty well explained, music-
ally, in a theme song we had recorded for a
recent national sales conference. The Ray
Porter singers do some rather unusual vocal-
izing you’ll probably enjoy. Clip the coupon
and let us send you a record. It’s good listen-
ing with a little food for thought thrown in.

Square D Company, Dept. EM
6060 Rivard Street, Detroit 11, Michigan

I'd like a “Human Touch’ record and a copy of Square D’s brochure,
‘“YOUR ENGINEERING CAREER”
I am primarily interested in [0 Research, Design & Development
Engineering [0 Manufacturing Engineering [JSales Application and
Field Engineering

SCHOOL

CLASS

ADDRESS

cry

ZONE STATE

SQURARE

1958

D

COMPANY




Henri Poincaré...on disinterested fools

“But scientists believe that there is a hierarchy of facts,
and that we may make a judicious choice among them.
They are right, for otherwise there would be no science,
and science does exist. One has only lo open one’s eyes
to see that the Iriumpl]s of in(luslry, which have enriched
SO many pru(‘iicu[ men, would never have seen the [ig['ll
il only these practical men had existed, and if they had

not been prcc(-dod by disinterested [ools who died poor,

who never thought of the useful, and who were not
guided by their own caprice.

What these lools did, as Mach has said, was to save their
successors the trouble of thinking. If they had worked
solely with a view to immediate application, they would
have left nolhing behind t[]em, and in face of a new
requirement, all would have had to be done again.”

—~ Science et méthode, 1912

THE RAND CORPORATION, SANTA MONICA, CALIFORNIA

A nonpruril organization engaged in research on problems related to national security and the public interest
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THE LOCKHEED MISSILE SYSTEMS

] Advanced Study Program for
M.S. and Ph.D. DEGRELES

in science and engineering

University of California at Los Angeles « University of Southern California
University of California at Berkeley + Stanford University

The Graduate Study Council offers an Advanced Study Program to enable
qualified individuals to obtain M.S. or Ph.D. degrees. Under this program the
participants are employed in their chosen fields of research and development
at Lockheed Missile Systems while concurrently pursuing graduate study.

Eligible students must be U.S. citizens holding M.S. or B.S. degrees
in fields of Enginecring, Mathematics and Science applicable to missile
systems research and development.

Students are invited to contact their Placement Officer for additional information
or write:

COLLEGE RELATIONS DIRECTOR
G%MM ISSILE SYSTEMS
A DIVISION OF LOCKHEED AIRCRAFT CORPORATION

PALO ALTO ¢ SUNNYVALE ¢« VAN NUYS : CALIFORNIA




MINIATURE RECORDING HEADS

Tiny inch-long recording heads
are helping to write experiences in
the upper air where man can't
travel. With these small gadgets
taking shorthand notes man proba-
blv will make these journeys—and
maybe soon.

The multi-track magnetic record-
mq reproducing head, whose name
is bigger than itself, is used in mis-
siles to take notes. These notes re-
veal temperatures, speeds, vibra-
tions, flight and dozens of other
items—up to 20 separate records on
a single one-inch head. These small
gadgets are also used in supersonic
planes, at atomic bomb testing sites,
and in other areas to record data
where man can't go to make
records.

The Davies Laboratories Divi-
sion of Minneapolis-Honeywell
Regulator Company makes ‘these
special recording and reproducing
heads which print electrical im-
pulses on magnetic tape. Part of the
secret in their manufacture is the
metal which shields the recording-
reproducing heads. This material is
called Mumetal, and is made by Al-
legheny Ludlum Steel Corporation.
Mumetal is a special metal used in
the recording-reproducing  heads,
and is used especially for shielding
against clectromagnetic fields. In
the case of the recording and repro-
ducing heads this s especially
important.

The basic design of the recording
device consists of two half sections.
These are then lapped individually,
assembled in molds and embedded
in a special plastic. All the caution
that goes into the making of the
special recording head is necessary
to insure proper, accurate playback
later.
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SCIENCE

o HIGHLIGHTS

by Ed Allen m’60

INDOOR CLIMATE LAB

Dial yourself a teacup size hurri-

ane or the sultry Sahara’s arid cli-
mate; it's all the same to a com-
paratively new testing instrument
that assists science in knowing more
about seed germination, insect con-
trol, testing telephones or electrical
computers, and hundreds of other
diversified subjects. The answers
supplied by this instrument can
help you in your daily life, and also
aid industry produce better and
less expensive products in the years
to come. The unique testing instru-
ment is called a Climate-Lab, and
is made by the American Instru-
ment Company, Inc., of Silver
Spring, Md. This lnstmment can
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—Photo courtesy Allegheny Ludlum Steel Corp.
Miniature recording head.

duplicate and accurately sustain al-
most any global climatic condition.

The University of Maryland uses
a Climate-Lab to test the bite of
mites on hamsters. The “bite-rate”
increases greatly under certain cli-
matic conditions. This experiment
is seeking answers on the spread of
disease by insects in tropical areas.

Food containers are being tested
under all kinds of weather condi-
tions for knowledge on food
spoilage.

Electronic, automotive and aero-
nautical equipment is tested for its
workability under severe weather-
ing conditions.

The Climate-Lab has a 9.6 cubic
foot capacity test chamber which

ENGINEER




—Photos courtesy General Electric Co.

New G.E. “Hot Lab.”

is highly insulated. The entire test
chamber is made of Allegheny Lud-
lum Steel Corporation’s type 304
stainless steel, This material—about
200-pounds of stainless steel goes
into each unit—was chosen because
of its non-corrosion properties and
its ease of maintenance.

The Climate-Lab conditions the
air before it enters the test cham-
ber. Controls on the testing equip-
ment are accurate within plus or
minus one per cent relative hu-
midity, and plus or minus one de-
gree Fahrenheit in temperature. A
constant control system which re-
cords time, temperature and hu-
midity is included. The Climate-
Lab can recreate any climatic con-
dition up to 99 per cent relative hu-
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midity, and up to 160 degrees
Fahrenheit.

NEW ““HOT” LABORATORY

Mechanical “hands™ that can dis-
assemble an aircraft jet engine
“bolt by bolt™ are part of the re-
mote handling equipment in one of
the world’s largest shops for han-
dling radioactive equipment. The
huge “hot” shop, 160 feet long, 50
feet wide and 63 high, is part of
the Atomic Energy Commission’s
test facilities utilized by the Gen-
eral Electric Company at Idaho
Falls, Ida.

Remote handling tools in  the
“shop” range from a 100-ton crane
down through O'Man, a huge me-

chanical “arm” designed and built
by General Electric, to a much
smaller master-slave manipulator
for making intricate mechanical
ndjustmcnts.

The O’Man manipulator can
handle from 500 to 3,000 pounds,
depending on the arm length and
position used. This giant manipu-
lator is suspended from a crane
bridge and can cover the entire
working area of the shop.

Operators of these manipulators
and four other electrically con-
trolled wall-mounted manipulators
are protected by concrete walls
some seven feet thick and by nine
windows of lead glass and zinc
bromide, six feet thick. Each win-
dow contains 500 gallons of zinc
bromide to protect operators from
stray nuclear radiation.

Enough controls are located at
each window to operate any picce
of servicing equipment in the en-
tire shop. Radio contact can be
maintained by operators in the con-
trol galleries with other operating
sites and with a lead shielded loco-
motive used to haul equipment to
be maintained in and out of the
huge shop.

The shop is serviced by a track
system which enters through large
remote-controlled double doors at
the west end. Smaller entrances
are provided for personnel who
must enter the “hot™ shop.

On the floor of the shop are two
large capacity turntables for rotat-
ing heavy equipment that must be
serviced. Rotation of these nuclear
aircraft propulsion equipment com-
ponents provides easier access by
tool and better view from any of
the nine observation windows.

Connecting with the main “hot”
shop are smaller shops for han-
dling radioactive equipment, in-
cluding one area for servicing
O'Man and other remote handling
equipment.

Also connecting with the “hot”
rs‘h()p b}-’ water canal is a water-
filled storage pool for fuel elements
and other radioactive units. The
pool, 120 feet long, 60 across and
24 deep, is filled with water that
is much purer than ordinary dis-
tilled water for sale in drug stores.

Visual observation of work in the
“hot™ shop is difficult because dis-
tances involved between cbhserver

(Continued on page 32)
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(Continued from page 31)

and cquipment often  exceed 50
feet.

Six of the viewing windows in
the main shop are 18 feet above
the shop floor and two are 30 feet
above it. One window is located
in the cell for maintaining the re-
mote handling equipment,

Viewing aids used include bin-
oculars, slmtting tvlvsmpt,‘s, mir-
rors and closed circuit industrial
television, with preparation 1)('ing
made for installation of a television
network  that includes black and
white, color, 3-D stereo vision or
anv combination of these, with
viewing  sereens at all operator
locations.

Depth pereeption depends to a
great extent on the stereo vision of
the technician, since size, color and
shadows are not always available
as depth perception aids.

To help provide operators with
needed depth perception, the “hot”
shop operations unit has set up a
program for sclection and develop-
ment  of - manipulator  technicians
with respect to stereo vision,

The four steps in this program
are:

I, Fxamination of prospective remote

cquipment operators by local

optometrists.
2. Elimination of candidates with less
than 80 per cent sterco vision,
Detailed  examination  of  the re-
mainder of candidates to determine
whether they can undergo training
andd exercise several hours a day to
improve their stercoscopic vision,
L Visual training and exereise, includ-

ing  practical application, as  on-

the-job training.

Since the average person proba-
blv has only about 70 per cent
stereo, and less than one person in
10 has perfect stereo as well as
pvrl'v('l vision, it is necessary to se-
leet those who can be developed
to 100 per cent stereo with a rea-
sonable amount of exercise and
training.

About six hours of exercise a
month is necessary to maintain the
stereo skill uciluirvd in this
program.,

ELECTRONIC TRAFFIC CONTROLS

The Radio Corporation of
America and  the Nebraska De-
partment of Roads have unveiled
an clectronic system  for vehicle
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control requiring no special equip-
ment in motor vehicles. A field
demonstration of the system was
held recently at the intersection of
Nebraska Highway 2 and U. S, 77
south of Lincoln.

To highway officials from many
states and representatives of the
press, radio and television, the
novel system was shown detecting
and reacting to the passage of ve-
hicles over a specially equipped
320-foot section of highway to
cause these actions: )

Operation of lights giving right-of-

way at a point of merging traffic;

Warning a driver when he followed

too closely behind another vehicle;

Indicating to a driver the presence

of an obstacle in the highway ahead;

Simulating the automatic guidance of

a car along its traffic lane,

State Engineer, L. N. Ress, told
the highway officials that the ex-
perimental system is “an extremely
promising dcvel()pment that may
well mark a turning point in the
nation-wide campaign to reduce
the heavy toll of accident on our
highways.”

It was emphasized that the pres-
ent test installation represents “a
purely experimental step designed
to study and demonstrate the prin-
ciples” of electronic vehicle control
and evaluate certain features of the
present system. It was indicated
that a logical mnext step would
be the development of a more ex-
tensive test facility, such as a
complete mile or two of high-
way equipped with a variety of
safety devices and including fully-
equipped test vehicles.

The test installation, in the new
main intersection of U. S. Route
77 and Nebraska State Highway 2
on the outskirts of Lincoln, was de-
signed under the direction of Mr.
Ress by L. M. Hancock, of the en-
gineering staff of the Nebraska
Department of Roads.

The system itself, described basi-
cally as a series of electronic ele-
ments buried in and along the
highway to detect and respond to
the passage of vehicles, was devel-
()p(!d to its present stage by an
RCA Laboratories rescarch team
including L. E. Flory, W. S. Pike,
and G. W. Gray, under the direc-
tion of Dr. Vladimir K. Zworykin,
Honorary Vice-President of RCA.
The system is based on a concept
demonstrated by Dr. Zworykin and
his group at RCA’s David Sarnoff
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Research Center, Princeton, N. J.,
in 1953,

SANDWICH ROLLING

Steel prototypes of the famed
Dagwood sandwich have been ex-
perimentally rolled at Homestead
District Works of U. S. Steel Corp.
They are expected to have wide
significance in the aircraft and mis-
sile fabrication fields. Results of
the research and development proj-
ect produced the widest thin-gage
stainless steel sheets in the world.
The experiments have achieved a
break-through in the rolling of
stainless and alloy steel sheets and
hold promise of adding a new di-
mension to future mill-produced
materials for aircraft and missiles.

This has been accomplished
by a “sandwich” rolling process
developed by Howard S. Orr.
Through this process, U. S. Steel
has demonstrated the feasibility of
producing steel sheets up to 90
inches wide-nearly twice the
width of light-gage stainless and
alloy sheets now being made by
conventional methods.

Translated to terms of aircraft
material and design, the wide
sheets are an avenue toward more
rapid production and less weight.
Where aircraft requirements call
for alloy and stainless steel sheet
wider than now available, these
material limitations require joining
of two or more sheets, As more and
more alloy and stainless steel is
used in aircraft and missiles, wide
sheets offer a significant saving in
weight, plus design and fabrication
simplification.

A typical steel Dagwood consists
of two carbon steel cover plates
each one inch thick. Between them
goes a filling of four stainless steel
plates each 5/16-inch thick and
treated with a separating com-
pound. The sandwich is held to-
gether with welded-in side and end
bars. Prior to rolling, the sandwich
is about three inches thick.

Heated to high temperature the
sandwich is put through a roll-
ing mill at Homestead District
Works. Reduced each time it passes
through the massive rolls, the
sandwich becomes progressively
thinner, longer and wider until it
is a plate approximately 3g-inch
thick, 100 inches wide and 250
inches long.

(Continued on page 40)
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YOUR LEADERSHIP CAREER
witr INGERSOLL-RAND

I-R automatic assembly ma-
chine for automotive engine
blocks. Proceeding from left to
right, bearing halves, previ-
ously assembled for a machin-
ing operation, are automatic-
ally disassembled, bearing
liners and crankshafts are in-
serted manually and bearing
capsare automatically tight-
ened to the correct torque.

If you are interested in automation...

Here's what Air-Tool Engineering at Ingersoll-Rand

can mean to you

UTOMATION, today, is the magic word
that is opening new horizons for cost-
saving economy in practically every industry.
Things that used to be done by hand are now
being done automatically. Here is a rapidly
growing field which offers fine opportunities
for you as a mechanically minded engineer.
Many interesting engineering problems
arise in the design, development and experi-
mental work on such machinery, and creative
engineering is necessary to solve them. Prac-
tical engineering ability is also needed for
installation and initial operation of such
equipment. The early studies of customers’
needs and automation equipment sales are
also challenging jobs.
Ingersoll-Rand is a recognized leader in
designing and building these labor-saving air
and electric tools, and is also one of the

country’s leading manufacturers of air com-
pressors, pumps, rock drills, gas and diesel
engines, vacuum equipment. All of these
products depend heavily on advanced engi-
neering in their design, manufacture and field
application.

Then there are the advantages of living in
Athens, Pa., where Ingersoll-Rand builds auto-
mation equipment. The picturesque Pennsyl-
vania hills provide many recreational advan-
tages that are particularly appealing to the
outdoor man.

If you are looking for a leadership career
with long-range job security and excellent
opportunities for advancement, you’ll find it
at Ingersoll-Rand.

For further details, contact your Place-
ment Office, or write to Ingersoll-Rand, 11
Broadway, New York 4.

OPPORTUNITIES FOR ENGINEERS NOW AVAILABLE:

e Sales Engineering

¢ Design Engineering

8.733
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e Production Engineering

¢ Business Engineering

Ingersoll-Rand

11 Broadway, New York 4, N. Y.

also means
LEADERSHIP

Diesel & Gas Engines
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SOCIETY NEWS

BARS

Plans for a receiver to track the
American Vanguard satellite when
it is launched are being arranged
by the Badger Amateur Radio So-
ciety who, already is operating
an active transmitter in the base-
ment of the Electrical Building

Before Christmas the club set up
a portable, six meter, hi-frequency
transmitter and receiver in the
Memorial Union to send Christmas
messages and greetings from the
students, by way of short wave ra-
dio, to various parts of the country.
During this time they handled 111
picces of radio traffic. The portable
cquipment relayed the voice mes-
suges to the transmitter in the EE
Building where it was sorted and
sent out to the nets in this vicinity
for distribution.

The transmission of student mes-
sages from the Union is planned
to be a regular project for the club
next semester.

The Society is epen for member-
ship to anvone, and its officers ex-
tend an invitation to anyone inter-
ested to attend one or more of
their regular meetings to meet its
members and  to find out more
about the club’s operations. They
meet the second Tuesday in each
month in room 142 (basement) of
the EE Building.
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by Wayne Rogers, me’59

At the January meeting, the So-
ciecty elected the following new
officers for the second semester:

President—John Lemmer

Secretary-Treasurer—Steve Bomba

Chief Engineer—Reggie Olson

Trustee—Al Laun

ASME

The January meeting was a joint
affair with the SAE. During the
joint business meeting, the main
topic of discussion was the forth-
coming St. Pat’s Day.

Two ASME members, sopho-
more Ed Allen and senior Tony
DiTraponi, were winners in the St.
Pat's Day Button contest. Allen
took first place for his design and
DiTraponi won third place,

Joe Chojnacki, ASME Chairman
of the St. Pat’s Day events, ex-
plained that registration for the
beard length contest had already
been made and that registration
for the other contests will be soon.
He urged the fellows to start on
their beards now.

Any ASME member who is in-
terested in selling buttons for St.
Pat’s Day should contact the
Chairman of the events.

The main speaker of the eve-
ning was Mr. J. C. Combi of the
duPont Company. He spoke on
“Research and Development” and
showed a movie entitled “Me-
chanical Research Laboratory.”

“How to Size up a Company for
Employment™ was the topic of dis-
cussion of Mr, T. M. Turner of
Procter and Gamble at the Febru-
ary meeting of the Society, Febru-
ary 18.

ASME HIGHLIGHTS

The ASME is currently pro-
viding a free movie program to all
interested students. Most of these
films deal with industrial progress
in the United States. Some, as
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titles may indicate, should be in-
teresting as well as informative.
Below is indicated the time,

place, and titles thru February:

Time: Wednesdays, 12:00-12.50

Place: Room 105—ME Building

1-22—“Torque Converter Story”—“Tale
of Powdered Pig”

1-29—None Scheduled

2-12—“The Benson Barrel”—“Drawing,
Stretching, and Stamping”

2-19—“Men Who Make Steel”’—“Story
of American Whiskey”

2-26—"Challenge on the Lake”—“Alu-
minum on the Skyline”

AIChE

Mr. R. G. Bell of the DuPont
Company was the main speaker at
the regular January meeting of the
Wisconsin chapter of the AIChe
on January 15.

Mr. Bell spoke on “The Experi-
ences of a Young Engineer in the
Chemical Industry.”

ASCE

At the regular January meeting
of the Civil Engineering Society,
meeting in room 105 in the Me-
chanical Engineering building,
Don McManus, instructor in the
hydraulics laboratory, spoke on
“The Problems of the Hydraulic
Engineer.”

AIEE-IRE

“The Switch Gear” was the topic
talked about by Mr, Bowen from
Allis  Chalmers at the January
mecting of the society in the
Union, February 14,

Plans are going ahead for an
electrical displav in the lobby of
the Mechanical Engineering Build-
ing during the latter part of
February and early March.

ASME PRIZE PAPERS CONTEST

This year the American Society
of Mechanical Engineers student
section is again sponsoring the
Prize Papers Contest. This is a
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speech contest for undergraduate
ASME members who would like to
earn money and recognition for
their M.E. 99 reports, or for any
other technical topics they might
wish to present. The University of
Wisconsin contest will be held
some time in March, the exact date
to be determined by its con-
venience for contestants and
judges.

First prize for the local contest
is twenty-five dollars, and a Kent’s
Handbook for mechanical engi-
neers, worth approximately six dol-
lars. The winner will also be given
a trip to Milwaukee for the re-
gional ASME conference, where
he will compete for further prizes.
The regional winner receives fifty
dollars and a chance at the $150
national award. Last vear only one
man entered our local contest, so
he automatically received the $25
and handbook, and several other
prizes as well. This year is your
opportunity—maybe you’ll be the
only entrant!

The entry must be in the form of
a speech not more than fifteen
minutes long, followed by a five-
minute question period. The
ASME will give you all the help it
can in the preparation of your en-
try. For further information con-
tact Ed Allen, Al 5-2631, or see
any of the ASME officers,

ENGINEERING INSTITUTES
READY MIXED CONCRETE

Movies, actual laboratory tests
and demonstrations, and lectures
provided the information for a re-
cent Engineering Institute on
Ready Mixed Concrete, sponsored
by the University Extension Divi-
sion on January 15, 16, and 17.

The Institute included a labora-
tory demonstration on sieve analy-
sis of aggregate, noting organic
impurities, moisture, and absorp—
tion and a demonstration on con-
crete proportioning, air content,
and test specimen preparation. An-
other lab test dealt with the effect
of excess water with a test for ul-
timate strength, elasticity, and dur-
ability.

Mr. E. O. Goeb, Field Engineer,
Portland Cement Association, Mil-
waukee spoke to the group about
“Air Entraining in Conecrete”
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George W. Washa, Professor of
Mechanics at the University, ex-
plained the “Basic Factors in Con-
crete,” and Prof, Paul G. Fluck,
also of the University Mechanics
Department, spoke about “Aggre-
gate and Concrete Tests.”

Talks and panel discussions
were also given concerning experi-
ences with and problems of Ready
Mixed Concrete.

INSTITUTE ON TIME STUDY
APPRECIATION

Time Study appreciation is be-
coming more and more necessary
and important in modern industry.
A group of conferees met recently
on the University campus to study
the requirements, the equipment,
and the application of good prac-
tices of effective time study.

This conference included: “Eval-
unation of Worker Performance,”
“How to Take Time Studies on
Machine Operations,” “Tools of
Work Simplification,” “Using Pre-
determined Times to Set Stand-
ards,” and a panel discussing
“Practical Time Study Problems.”

In a very timely action the Uni-
versity Faculty on January 6 estab-
lished the new “Course in Applied
Mathematics and Engineering
Physics.” It replaces the old
“Course in Applied Mathematics
and Mechanics” which was some-
what too rigid for today’s needs
and no longer very popular with
the students.

The course represents a joint
program of the College of Letters
and Science and the College of
Engineering. It will provide basic
training in related areas of applied
mathematics, physics and engineer-
ing science, with emphasis on
theoretical aspects in the engineer-
ing courses.

A number of options are avail-
able for the engineering science
courses. There is one in Engineer-
ing Mechanics, one in Electrical
Engineering, and then there is a
more theoretical option designed
for students whose main interest
is in mathematics and physics.

The program will also be offered
on the Milwaukee Campus of the
University.

Additional information can be
obtained by consulting Professor
Korevaar, 301C North Hall.

WISC COMPUTER

WISC is now in operation on
the University of Wisconsin cam-
pus, solving in one day problems
which would require months by
other means.

WISC is the University’s new
large-scale electronic digital com-
puter. Recently dedicated in a UW
electrical engineering laboratory,
WISC gets its nickname from the
cap letters of its real name—Wis-
consin Integrally Synchronized
Computer.

Electronic computers like WISC
are called other names, too, like
“electric brain,” “electric hand,” or
“giant moron.”

The “electric hand” or the “giant
moron” nicknames are more cor-
rect than the “electric brain” title,
UW engineers say, since the com-
puter works only under the guid-
ance of the human brain, even
though it does make some simple
decisions for itself.

One engineer says the machine
can aptly be called a “problem
child,” since it can solve its prob-
lems only under a lot of human
guidance.

A dozen UW students, guided
by their professors in the electrical
engineering department, built the
intricate sub-assemblies which
make up the machine. The work
has been done over the past six
years as part of advanced elec-
trical engineering training of the
students.

The complex machine is made
up of some 1,500 electronic tubes
and hundreds of intertwined wires.

WISC is a digital computer of
“medium” speed. This means the
machine can, for example, multiply
two 10-digit numbers—say 8,954,-
733,274 times 9,673,486,843 —and
give the answer in 1/60th of one
second.

The heart of the machine is the
magnetic drum about two feet long
and nine inches in diameter which
revolves at 60 revolutions per sec-
ond. On this drum sections can be
magnetized to store “orders” and
numbers, just as they can be stored
on recording tape.

WISC differs from existing ma-
chines in several important re-
spects. One is the use of “integral
synchronization.” Without this fea-
ture such a magnetic-drum comput-

(Continued on next page)
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ing machine would use one revolu-
tion to look up the instructions,
one to look up the two numbers
involved, one to perform the arith-
metic called for, and a fourth to
deliver the result, In the WISC
these four operations are per-
formed simultaneously, increasing
speed of operation,

Another new feature in WISC is
the built-in ability to work with a
“floating decimal point” This
means that the machine, though
limited to 10-digit numbers, can
“Hoat” the decimal point over a
range of 150 places during the op-
eration. Thus it can work more of
the time at full precision—a feature
which has to be “programmed in”
most machines, with resulting loss
in speed.

Work on the Wisconsin com-
puter was started in 1951 with
funds from the Wisconsin Alumni
Research Foundation (WARF),
from the UW Engineering Experi-
ment Station, and from University
basic research funds. Total cost of
the intricate machine is less than
$100,000, considerably less than the
cost of similar digital computing
machines.

Chief purpose of the entire proj-
cet is to train voung engineers in
this highly impoitant and rapidly
growing field. WISC also provides
a useful addition to the IBM com-
puting equipment now operated on
the campus by members of the Nu-
merical Analysis Laboratory. It
also helps the University increase
its service to industry in the state,

ALUMNI PROMOTED

Dr. Wayne H. Jens, formerly
project engineer for Nuclear De-
velopment Corporation of America,
White Plains, New York, has been
named  Assistant Technical Direc-
tor for Atomic Power Develop-
ment  Associates, Ine. in Detroit.
The appointment was announced
today by Walker 1. Cisler, Presi-
dent of APDA—the nonprofit cor-
poration concerned with research
and basic design for the Enrico
Fermi Atomic Power Plant now
under construction near Monroe,
Michigan. Dr. Jens will report to
Alfred Amorosi, APDA Technical
Director.

A native of Manitowoe, Wiscon-
sin, Dr. Jens (36) graduated from
the University of Wisconsin with
a bachelor of science degree in
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mechanical engineering in 1943 and
carned his doctorate in mechanical
engineering at Purdue University,
Lafayette, Indiana, in 1948,

Following his graduation from
the University of Wisconsin, he
worked for one year as a mechani-
cal designer for North American
Aviation in Inglewood, California,
and during World War II served
with the United States Navy as a
licutenant (jg).

From 1948 to 1953 he was head
of the Engineering Analysis Group
at Argonne National Laboratory,
where he assisted in the develop-
ment of a number of nuclear reac-
tors including that for the atomic
submarine Nautilus.

As project engineer for Nuclear
Development Corporation of
America, he worked on an engi-
neering test reactor for the Belgian
government and, as a consultant to
APDA, assisted in basic design
work on the Fermi reactor.

Dr. Jens is a member of the
American Society of Mechanical
Engineers, Sigma Xi (National Re-
search Society) and the American
Nuclear Society. He is also the
author of a nuclear reactor hand-
book prepared for the United
States Atomic Energy Commission
and has written several articles on
heat generation and transfer for
national technical publications.

ALUMNI HAS PAPER PUBLISHED

E. M. Magee is the author of
“The Deuterium Isotope Effect on
the Rate of Reaction of Hydrogen
and lodine” published recently in
the Journal of the American
Chemical Society. The paper is
based on research conducted at
Humble Oil & Refining Company’s
Baytown, Texas, refinery where he
is a research chemist.

Active in American Chemical So-
ciety, Magee is attending the
“Christmas Symposium” at Case In-
stitute of Technology in Cleveland,
Ohio, this week. This symposium
on molecular physics in chemical
engineering is sponsored by the
ACS Industrial and Engineering
Chemistry Division.

Magee holds the B.S. degree in
chemistry from Texas University,
and was a National Science Foun-
dation fellow three years at Uni-
versity of Wisconsin where he re-
ceived the Ph.D. degree in physi-

cal chemistry in 1956.. He is a mem-
ber of Sigma Xi and Phi Lambda
Upsilon.

POWER CONFERENCE

A progress report on nuclear de-
velopments in the electric power
industry will be among featured
discussions at the 20th annual
American Power Conference to be
held at the Hotel Sherman, Chi-
cago, on March 26-28,

Executives of a number of elec-
tric utility companies, at a forum
on March 26, will describe the cur-
rent status of the various nuclear
reactor projects in which their
companies are participating, and
discuss plans for future research
and development, according to
Conference Director R. A. Buden-
holzer, professor of mechanical en-
gineering at Illinois Institute of
Technology.

The American Power Confer-
ence, which is held in Chicago
each year, is sponsored by Illinois
Tech in cooperation with 14 other
colleges and universities and nine
technical societies.

The nuclear power forum will be
one of 30 sessions scheduled dur-
ing the three-day meeting, which
also will include a technical ses-
sion on nuclear power generation.

The program will include ap-
proximately 90 papers covering a
wide variety of aspects in the elec-
tric power industry and related ac-
tivities. They will include ad-
dresses at luncheon meetings on
each of the three days and at the
All Engineers dinner on March 27.

New and exotic propellants, such
as fluorine, boron compounds, and
hydrazine, economics of fuel trans-
portation, experiences in the op-
eration of the first commercial su-
percritical pressure steam electric
generating station, and high volt-
age transmission will be among
subjects to be covered, The latter
will be discussed by a group of
foreign scientists whose countries
have had greater experience in this
field than has been the case in
America.

In addition, one or more ses-
sions will be devoted to discussions
of the generation, transmission, and
utilization of electric energy, use
of pump storage for hydro-electric
stations, steam and gas turbines,
industrial power plants, steam gen-

(Continued on page 62)
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We want engineers who like to

We have plenty of it to be done. We have problems to be licked, and questions
to be answered.

Want to roll up your sleeves and tackle the fascinating world of petrochemicals?
Union Carbide makes almost 500 of them—it’s a world leader.

Want to grab the atom by the tail and put it to useful work? Union Carbide’s
been in nuclear energy since the earliest days of the Manhattan Project. It
operates three AEC plants plus Oak Ridge National Laboratory, and is building
a private nuclear research center near New York.

Want to dig in and really get down to the basics? Union Carbide is as basic
as an industry can get. It’s been called ‘“‘chemist to the chemicals industry and
metallurgist to the metals industry.”

Representatives of Divisions of Union Carbide Corporation, listed below,
will be interviewing on many campuses. Check your placement director, or
write to the Division representative. For general information, write to V. O.

Davis, 30 East 42nd Street, New York 17, New York.

BAKELITE COMPANY  Plastics, including
polyethylene, epoxy, fluorothene, vinyl, phenolic,
and polystyrene. J. C. Older, River Road, Bound
Brook, N. J.

ELECTRO METALLURGICAL COMPANY
QOver 100 ferro-alloys and alloying metals; titanium,
calcium carbide, acetylene. C. R. Keeney, 137—
47th St., Niagara Falls, N. Y.

HAYNES STELLITE COMPANY Special
alloys to resist heat, abrasion, and corrosion; cast
and wrought. L. E. Denny, 725 South Lindsay Street,
Kokomo, Ind.

LINDE COMPANY [ndustrial gases, metal-
working and treating equipment, synthetic gems,
molecular sieve adsorbents. P. I. Emch, 30 East
42nd Street, New York 17, N. Y.

NATIONAL CARBON COMPANY Indus-
trial carbon and graphite products. PRESTONE
anti-freeze, EvereaDy flashlights and batteries.
S. W. Orne, P. 0. Box 6087, Cleveland, Ohio.
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SILICONES DIVISION Silicones for elec-
trical insulation, release agents, water repellents,
etc.; silicone rubber. P. I. Emch, 30 East 42nd
Street, New York 17, N. Y.

UNION CARBIDE CHEMICALS COMPANY
Synthetic organic chemicals, resins, and fibers
from natural gas, petroleum, and coal. W. C.
Heidenreich, 30 East 42nd St., New York 17, N. Y.

UNION CARBIDE INTERNATIONAL COM-
PANY Markets Union CarBIDE products and
operates plants overseas. C. C. Scharf, 30 East 42nd
Street, New York 17, N. Y.

UNION CARBIDE NUCLEAR COMPANY
Operates Atomic Energy Commission facilities at
Oak Ridge, Tenn., and Paducah, Ky. W. V. Hamilton,
P. 0. Box “P", Oak Ridge, Tenn.

VISKING COMPANY A pioneerin packaging
—producer of synthetic food casings and poly-
ethylene film. Dr. A. L. Strand, 6733 West 65th
Street, Chicago, Il

GENERAL OFFICES — NEW YORK
Accounting, Electronic Data Processing, Operations
Research, Industrial Engineering, Purchasing E. R.
Brown, 30 East 42nd Street, New York 17, N. Y.
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FFull-time, off-the-job GRADUATE

STUDY CENTER. New York’s Coliseum Tower houses one of

three special study centers set aside for W.E.s Graduate Engi- technical subjects our engineers cover in Introduction to Western
neering Training Program. Other centers are in Chicago and Electric Engineering, the first phase of the program.
38

Winston-Salem, N. C. Product design principles are one of the many
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ENGINEERING TRAINING

helps speed careers at Western Electric

Right now, Western Electric engineers are back “on campus”
in a unique new Graduate Engineering Training Program.
Theyre attending courses at special study centers established
by the company in Chicago, New York and Winston-Salem,
N. C. It’s a rare chance to study advanced engineering and get
tull pay at the same time.

These “students” are guided by a teaching staff of top West-
ern Electric engineers, outside experts and professors from
leading universities. Theyre learning the latest technical devel-
opments . . . boning up on everything from manufacturing proc-
esses to computer applications.

When the program reaches its peak, some 2,000 to 3,000 West-
ern Electric engineers will attend each year ... studying in an
atmosphere as close to a university graduate school as is prac-
tical for industry.

Knowledge born in the classroom often sparks on-the-
job ideas. These engineers are working on transistor
manufacturing problems.

This engineering “university” was born because of the ever-
increasing complexity of Western Electric’s job as the manu-
facturing and supply unit of the Bell Telephone System. Today
W. E. engineers are right in the middle of exciting fields like
microwave radio relay, electronic switching and automation.
Graduate engineering training is designed to spur their devel-
opment and advancement throughout their entire careers.

How Graduate Engineering Training would work for you

The program gets under way after approximately six months on-the-job

experience. First off:

1. A nine-week Introduction to Western Electric Engineering helps you
learn about your W.E. engineering field, sharpens your skills in getting
ideas across. Technical subjects include communications systems, prod-
uct design principles, military electronic systems,

2. Another nine-week program, General Development, starts after your
first year with us, helps broaden and strengthen your engineering back-
ground. Besides technical subjects like engineering statistics, measure-
ments and instrumentation, and electronics, you receive grounding in
human relations and the socio-economic importance of engineering,

3. To meet continuing needs for formalized technical training, Advanced
Development offers four-weck courses tailored to the individual needs
of the engineers selected to attend. These courses are designed to help
develop creative engineering abilities. Computer applications, switching
theory, feedback control systems, and semi-conductor devices and cir-
cuits are sample topics covered in this phase.

Besides taking part in the Graduate Engineering Training Pro-
gram, engineers are eligible for our Tuition Refund Plan for
after hours study at nearby colleges.

In short, there’s a unique opportunity at Western Electric to
develop a professional career . .. and work in the exciting world
of communications.

MANUFACTURING AND SUPPLY

UNIT OF THE BELL SYSTEM

OPPORTUNITIES FOR
ENGINEERING GRADUATES

(Supervisory and administrative
opportunities exist in each field )

Analysis for manufacturing operations:

Machine and tool requirements—M.E., E.E.;
Space requirements—MLE., LE.; Test facility
requirements—E.E.; Personnel requirements—
LE.; Electric power, light and heat require-
ments—E.E.; Raw material requirements—
Chem. E., Met. E., Phy. Sc.; Procedures and
processes—M.E., I.LE., Time and motion
studies — LE., Investigation of manufacturing
difficulties—M.E.; Quality control-M.E., E.E,

Planning telephone central offices:
Equipment requirements — E.E.; Power and
cable requirements—E.E,

Development and design:

New machines and tools—M.E., E.E.; Material
handling methods—M.E., L.LE.; New equip-
ment and processes—MLE., E.E.; Repair shop
methods—ML.E.; Testing facilitics—E.E.; Test-
ing methods—E.E.; Job evaluation studies—
LE.; Wage incentive studies—LE.; Production
control studies—L.E.; Improved chemical proc-
esses—Chem. E., Met. E., Phy. Sc.; New appli-
cation for metals and alloys—Chem. E., Met. E.,
Phy. Sc.; Raw material test procedures—Chem.
E., Met. E., Phy. Sc.; Service to military on
electronice devices—E.E.

For further information write: Engineering
Personnel, Room 1030, 195 Broadway,
New York 7, N. Y.

® Western Electric has major manufacturing plants at Chicago and Decatur, |11.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale,
Pa.; Burlington, Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, Mass.; Lincoln and Omaha, Neb.; St. Paul and Duluth, Minn. Distri-
bution Centers in 32 cities. Installation headquarters in 16 cities. General headquarters: 195 Broadway, New York, N. Y. Also Teletype Corp., Chicago 14, 11!
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Science Highlights

(Continued from page 32)

In the rolling process each layer
of the sandwich undergoes the
same amount of reduction in thick-
ness. Rolled to a total reduction of
90%. the 5,/16-inch thick stainless
steel plates are reduced to a nomi-
nal thickness of 033 of an inch
cach. After cooling, the edges of
the huge plate are trimmed and the
thin-gage sheets are lifted from
atop each other.

The sandwich technique has
solved some vexing problems that
have prohibited rolling of wide al-
lov and stainless steel sheets. For
one thing, thin-gage sheets rolled
singly become cool (|11ickl)f and re-
quire tremendous mill power to
achieve reduction as the cooling
goes on.

The sandwich technique offers
many immediate advantages that
have (‘ncoumg(‘d further experi-
ments to refine the method. Be-
cause of its initial thickness, the
sandwich tends to retain sufficient
heat for the entire rolling opera-
tion. In rolling, the sandwich has
the working characteristics of the
carbon steel cover plates rather
than the tough stainless or alloy
steels inside. This minimizes the
need for excessive rolling mill
power requirements. Existing fa-
cilities at Homestead District
Works are used to experimentally
produce the light-gage “difficult to
roll” alloy and stainless steel sheets.

The sandwich rolling project is
one of several research efforts un-
der way at U. S. Steel to develop
metals  suitable for missiles and
supersonic aircraft,

MICROPHONE TESTED WITH
ARTIFICIAL HEAD

“Oscar,” a life-size artificial head,
is used to test a l‘uggvd new tran-
sistorized  microphone  developed
for mobile radio transmitters by
Shure Brothers, Inc., of Evanston,
11

The magnetic microphone has a
tiny transistorized amplifier built
right in the microphone housing.
The use of the artificial head was
deseribed at a meeting of the In-
stitute of Radio Engineers at the
Statler Hotel in Washington, D. C.
The paper, “Transistorized Micro-
phones for Vehicular Communica-
tions,” was presented by two Shure
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engineers, Leo Rosenman and Har-
old A. Johnson.

“In making acoustic measure-
ments, particularly on close talking
microphones, it is essential to ap-
proximate conditions of actual use
as closely as possible,” the engi-
neers explained. Response curves
on the Shure “Transistorized Ran-
ger 505T” were plotted using the
artificial head covered with skin-
like plastic.

Overcrowding of radio frequency
bands has created a need for in-
creased intelligibility and reli-
ability. Because of this, magnetic
microphones are being used today
in place of the familiar carbon
microphone in many critical in-
stallations, Rosenman and Johnson
said.

“The lower sensitivity of the
magnetic cartridges compared to
the carbon cartridges has been
overcome by the introduction of
the transistor, which has permitted
the design of amplifiers small
enough to be contained in the mi-
crophone housing,” the engineers
reported. “This brought about the
development of the 505T transistor-

ized microphone which can serve
in many cases as a direct replace-
ment for the carbon microphone
with no transmitter changes.”

FIGHTER TEST BOOM

That’s not a new kind of weather
vane protruding from the nose of
Lockheed’s missile-like F-104A
(left)—it’s a precision-instrumented
“boom” used in flight testing the
ultrasonic Starfighter. With a
swarm of technicians giving it a
pre-flight check from stem to stern,
this specially equipped F-104A is
being mission-readied at Lock-
heed’s jet center in Palmdale,
Calif. Approximately six feet long,
the multi-assignmcnt boom has a
“nose” (center opening) which ac-
curately measures airspeed and
“arms” (T-shaped extensions)
which indicate pitch and yaw
angles. Note the large pylon fuel
tanks suspended from beneath
each wing. Both the single-seat
F-104A and a two-seat F-104B are
in quantity production for the
U. S. Air Force.

AUTOMATIC MISSILE-FIRING BASE

“This goes one step beyond push-
button warfare, for at the Talos
Defense Unit you don’t even need
to push a button to send this
weapon into action.”

That was the description given
by Dr. Elmer W. Engstrom, Senior
Executive Vice President, Radio
Corporation of America, of the
Talos Defense Unit, the first com-
pletely automatic system for firing
and guiding missiles to their tar-
gets. The base—an electronic con-
trol center which can go into ac-
tion by itself in response to warn-
ing signals from remote outposts—
was built by RCA on the proving
ground here and turned over to
the Defense Department on that
date.

“A decade ago,” Dr. Engstrom
said in a brief speech preceding
the presentation, “It would have
seemed like a figment of science
fiction to speak of a base that could
fire a missile and guide it to its
target without the help of a human
hand, But here it is, before you,
today.”

The Talos Defense Unit (TDU)
is composed of three structures—
one a long, low concrete and steel

building (316 x 80 feet horizon-

(Continued on page 42)
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Steel nest that hatched a smoother transmission

OU’RE looking at a ring
gear “nesting” three small-
er gears. It’s part of one of the
smoothest shifting transmis-
sions ever put in a car. Butit was
almost too expensive to build.
Getting this extra smoothness
called for squeezing more gears
into the same size transmission
case. Nesting was necessary to
save space. And the big ring
gear had to be extra tough. The
problem was to make it eco-
nomically.

“TIMKEN=STEEL

The manufacturer turned to
Timken Company metallurgists
—acknowledged experts in fine
alloy steels. They showed how
to save the cost of boring out
each gear—by starting with
Timken® seamless steel tubing.
The hole’s already there. And
the Timken steel has all
the toughness a transmission
needs. It’s another example
of how Timken Company
metallurgists solve tough steel
problems.

Fine

TRADE-MARK REG. U.S. PAT. OFF.

SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING
_7

1958

Tear out this page for YOUR STEEL NOTEBOOK...

WANT TO LEARN MORE ABOUT
STEEL OR JOB OPPORTUNITIES?

For information about fine
steel, send for “The Story
of Tlmken Alloy Steel Qual-
ity”. And for help in plan-
ning your future, write for
“Better-ness and Your Career
at the Timken Company”’.
Just dropa

card to The
Timken Roll-
er Bearing
Company,
Canton 6, O.
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tally, 30 feet tall) containing the
control center, and the other two
circular magazines with the launch-
ers, resembling anti-aircraft guns,
in the center and numerous cells
on the perimeter to house the mis-
siles themselves. All three are built
to withstand the pressures of the
missile take-off and near misses
from enemy bombs, and all are air-
filtered for protection of the equip-
ment and personnel.

In general terms—and within the
bounds of military security—this is
what the TDU is designed to do:

Suppose a Heet of Qhemy bomb-
ers, or perhaps a single missile, is
detected by one of the numerous
warning systems spanning the
North American continent. A sign;l]
is sent to the TDU, where it is re-
ceived by a series of data-handling
and computing machines. These
decode the information and ana-
lyze the number of attackers, their
location, course and speed of
approach.

Next a scheduling and program-
ming computer sets the logical
points of interception. Then it
starts the machinery to load the
missiles onto the launchers and fire
them at the proper time and in the
proper direction.

In this stage—still without the
lifting of a human hand—the blast-
proof concrete-and-steel cell doors
swing open to release the missiles
the computer has selected. The
cells have reinforced concrete walls
two feet thick and are so con-
structed  that, should one of the
missiles go off by mistake, the blast
would go upward through the roof
rather than horizontally to deto-
nate the other missiles.

As a cell is opened, one of the
launchers circles to face it and
sends a small cart down a railed
bridge to the door. Swiftly the mis-
sile is loaded on the cart and rolled
onto the launcher. Then the
launcher swings to the desired po-
sition of fire. After an automatic
check-out—and at the proper time—
the projectile is fired. All of this is
done automatically.

There are two stages of flight af-
ter the initial upward thrust. First
the missile follows a  guidance
beam to the vicinity of the target.
This is a version of RCA’s preci-
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sion, long-range, high-power in-
strumentation radar which has
been tested by the U. S, Bureau of
Standards and found to be the
most accurate radar in existence.
Second, as the missile approaches
the target, a secret “homing” de-
vice senses its presence and “locks
on” to the target to close in for the
Lill.

During all of this action, the
military personnel at the TDU
merely observe and monitor the
performance of the equipment.
However, several modes of opera-
tion that are less automatic and
employ some human operators are
possible. Both the equipment and
the operators are maintained in a
constant state of readiness by use
of automatic practicing devices and
system-checkout equipment. These
employ tape, bearing data on a
simulated engagement, which is
played through the system.

One of the numerous advantages
of the “Talos” unit is the fact it
can fire single missiles or numer-
ous missiles simultaneously at a
number of different targets and can
continue to fire over an extended
period of time. Also, it can carry
either a high-explosive or nuclear
warhead.

The “Talos”™ missile is about 20
feet long, 30 inches in diameter
and weighs 3,000 pounds, It is ac-
celerated by a large solid fuel
booster rocket some 10 feet long,
which is jettisoned when the mis-
sile reaches cruising speed. At this
time the main ramjet engine, using
kerosene as fuel, ignites and pro-
vides thrust to keep the missile at
constant speed throughout its
flight. The engine develops 40,000
horsepower.

Completion of the land-based
unit now enables the Army to use
the same weapon produced for the
Navy, an important factor from an
economy standpoint.

RCA began work on the design
and construction of the land-based
unit immediately after it was
awarded the prime contract by
the Navy in January, 1955. For
economy  reasons, it constructed
only a portion of a tactical system
at White Sands, containing only
those items necessary to check
over-all system performance and
test-fire the missiles. However, the
complete Talos Defense Unit is de-
signed and ready for production.

RCA performed the bulk of its
laboratory and production work at
the Missile and Surface Radar
plant of its Defense Electronic
Products unit at Moorestown, N. |.,
and the Talos Unit itself was as-
sembled at White Sands.

FREE BOOKLET

“Grit Collecting and Grit Wash-
ing Equipment,” Book 2571, is the
latest publication presently being
distributed by Link-Belt Company.
This 28-page book is profusely il-
lustrated, tab indexed, and three-
hole punchcd for permanent re-
tention in the Link-Belt Sanitary
Engineering Binder.

Book 2571 contains design data
on seven types of grit collectors,
two grit washers, and the Tritor
screen, which is a combination grit
collector and mechanical screen
manufactured by Link-Belt Com-
pany. Essential equipment is
shown for numerous applications.
Detail drawings and specifications
are included to assist the engineer
in the preparation of his drawings
and specifications. The designs in-
clude velocity controlled chambers
for shallow or deep chambers,
chambers with dewatering and
washing screws or inclined plane
dewatering troughs.

Link-Belt Company has been
manufacturing grit collection
equipment, along with a complete
line of water and sewage treat-
ment systems, for over 25 years.
Book 2571 illustrates the various
types of rugged Link-Belt equip-
ment that separate grit and similar
detritus from sewage with little or
no maintenance.

For your copy of Book 2571,
write to the Link-Belt Company,
Dept. PR, Prudential Plaza, Chi-
cago 1, Illinois, or the nearest Link-
Belt District Sales Office.

NEW FEATURES FOR HEAVY-CON-
STRUCTION EQUIPMENT

The heavy-construction equip-
ment industry is relying on new
design to keep afloat in a tide of
rising labor costs, narrowing profit
margins and sharpening competi-
tion, reports Product Engineer-
ing, McGraw-Hill publication. In-
creased wages and equipment costs
are cited by a sizeable segment of
the 350 major equipment-builders
questioned by the magazine as the

(Continued on page 70)
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In the hand lay process of making plastic body panels the molds are made of fitted hardwood. The inside mold surface
receives three gel coats of polyester resin as part of a sandwich construction.

At the completing of the vacuum bag process, the resin is baked for 24 hours
and the mold separated.

Fiberglass

(Continued from page 17)

also acts as an insulator to dampen
road and engine noises. It will not
rot nor rust and when painted will
give a finish that will not fade,
peel, or require waxing,.

Repairing auto bodies with fiber-
glass is not limited to glass bodies
alone, but it can be satisfactorily
used on metal bodies. Chevrolet
engineers have developed a kit that
requires only a few tools, and is
easy to use. The repairing begins
by cleaning the area to be worked
with a hydrocarbon solvent like
benzene and sanding approxi-
mately 6 inches beyond the portion
to be patched. Then the surface is
dented so the glass buildup will
match the contour of the body. Af-
ter a fine coat of resin is placed on
the metal it is covered by a resin
saturated glass patch,

(Continued on page 46)
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If NEW WORLDS

are your oyster

FOR DETAILS

on these engineering positions in the fields of design, test, liaison,
development, vibration, analysis ... write to Mr. Timothy K. Bye,
Engineering Personnel Coordinator at

HAMILTON STANDARD . DIVISION OF UNITED AIRCRAFT CORP.

FEBRUARY, 1958

TP Fowe

Map of Mars by Richard A. Proctor drawn in 1867. Follow-
ing the usage generally adopted for the features of the
moon, Proctor named the features after astronomers,
especiall astronomers who had observed Mars. From the
book, "The Exploration of Mars" by Willy Ley and Werner
Von Braun. (Viking Press)

you should explore
the opportunities at

HAMILTON
STANDARD

If you have a pioneering instinct. .. and you

would like to join a talented team of

scientists who are blazing new trails through
outer space in the fields of missile, rocket and
advanced aircraft equipment . .. here is your
passport. You will be joining a dynamic
engineering organization which has recorded
uninterrupted growth for over 38 years, and is
now farinexcess of its wartime employment peak.

100 BRADLEY FIELD RD., WINDSOR LOCKS, CONN.
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This is a typical rough casting used for the matched metal die process.
The casting is cored to allow the passage of steam.

Fiberglass

(Continuecd from page 44)

This process is repeated for every
laver, and the bubbles and
wrinkles are removed each time.
Once the layer build-up is com-
pleted, a cover patch s placed
over the surface to k(‘(‘p moisture
out. After the curing is completed,
taking only a few minutes, the sur-
face is ready to be worked and
sunded like metal. This kit, like
numerous others on the market to-
(1;1_\-" is an inexpensive and pmcti—
cal wav for amateurs as well as
professional body men to repair
their cars.

Recently the Chrysler Corpora-
tion developed some plastic dies
that would withstand over 30,000
Psi in stamping out steel parts. Al-
though the plastic dies are not used
tor long production runs, their pri-
mary advantage is the speed with
which they can be produced. Plas-
tic dies can be made in three or
four weeks as compared to three
to eight months for conventional
steel dies. and if theyv would be
used on a large scale there would
be a 70% saving in cost,

Plastic dies are  produced by
placing the liquid plastic in a mold
and baking in an oven. After the
die is taken from the oven, the
plaster case is removed, and the
die is finished and polished with
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sandpaper, The dies are fitted to
the presses by steel plates attached
to the plastic. Although the plastic
dies don’t last as long as the steel
ones, they are ideal for short pro-
duction runs and make frequent
changes possible on low production
models.

Although much time is required

Here the pressure bag process is used in the construction of a fiberglass boat hull.

for production and finishing opera-
tions, engineers are overcoming
these disadvantages and there is an
increasing demand for the new ma-
terial. Plastic bodies have been
proving themselves to the public
as demonstrated by Chevrolet’s
Corvettes, Kaiser-Darrins when
they were produced, and numer-
ous experimental and “futuristic”
cars developed by the manufac-
turers and auto enthusiasts. Sev-
eral new model trucks have fiber-
glass panels. Rear semi-elliptical
springs in cars and trucks may pos-
sibly be replaced with one-piece
fiberglass springs.

Fiberglass has not only aroused
intense interest in the auto indus-
try, but it is also being used for
numerous marine, industrial, and
household applications. A large
shipbuilding concern is using it for
panels on walls because of its
economy and high quality appear-
ance. Many industrial firms use the
plastic for materials handling and
storage, and it is also used for
house awnings. Plastics are becom-
ing more popular each year and
may well become the ideal mate-
rial for automotive body manufac-
ture. Fiberglass has opened a new
field in safety, economy, and
durability. THE END

The pressure bag is attached to the male die.
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Man of distinction? Of course you

5 plan to be one. Who doesn’t? But not

9% like this slightly ludicrous gentleman
at the left who exhibits some of the
popular advertising concepts of distinction.
True distinction is based on achievement
— and there is plenty of opportunity for that
at Wisconsin Electric Power Company.

Opportunities for achievement and success are to
be found in abundance at Wisconsin Power Com-
pany by young engineers of skill, vision and initia-
tive. Problems are here for you to solve — rewards
are here for you to earn. Opportunities for personal
growth and advancement are unlimited.

A wide variety of interesting work is available.
For example, you may take part in designing and
building power plants, substations, electric and gas
transmission and distribution lines. You may help
solve chemical engineering problems, create rate
schedules, work on special engineering and economic

9 r

studies. You may help our industrial and commer-
cial customers solve their power problems. As you
grow in stature, you may design electric systems,
supervise operations. It is quite possible you may
take part in the development of the exciting new
techniques of producing electric power from the
atom.

Whatever your work may be when you begin
your career here, you may be sure that it will be
worthy of achievement and will contribute toward
your becoming — some day — a real “man of dis-
tinction.”

We invite you to begin your career
here ... and grow with us!

The area we serve extends from the Wisconsin state
line on the south into upper Michigan on the north.
It is blessed with a wide diversification of economic
activity — including large industrial centers as well as
the business and manufacturing activities of many
small communities with their surrounding farm areas.

Demands for our services are so great that we are
now in the midst of a 10 year expansion program which
anticipates the practical doubling of our business with-
in that period. We invite you to GROW WITH US!

See our representative when he visits your campus

WISCONSIN ELECTRIC POWER COMPANY SYSTEM

Wisconsin Electric Power Co.
MILWAUKEE, WISCONSIN

FEBRUARY, 1958

Wisconsin Michigan Power Co.
APPLETON, WISCONSIN

Wisconsin Natural Gas Co.
RACINE, WISCONSIN
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The Jet Propulsion Labora-
tory is a stable research and
development center located
north of Pasadena in the
foothills of the San Gabriel
mountains. Covering an 80
acre area and employing
2000 people, it is close to
attractive residential areas.

The Laboratory is staffed by
the California Institute of
Technology and develops its
many projects in basic re-
search under contract with
the U.S. Government.

Opportunities open to quali-

fied engineers of U.S. citizen-
ship. Inquiries now invited.

....................

IN THESE FIELDS NOW

48

IMPORTANT DEVELOPMENTS AT JPL

Weapons Systems Responsibility

In the development of guided missile
systems, the Jet Propulsion Laboratory
maintains a complete and broad respon-
sibility. From the earliest conception to
production engineering—from research
and development in electronics, guidance,
aerodynamics, structures and propulsion,
through field testing problems and actual
troop use, fulltechnical responsibility rests
with JPL engineers and scientists.

The Laboratory is notonly responsible for
the missile system itself, including guid-
ance, propulsion and airframe, but for all
ground handling equipment necessary to
insure a complete tactical weapons system.

One outstanding product of this type of
systems responsibility is the ‘Corporal,"
a highly accurate surface-to-surface ballis-
tic missile. This weapon, developed by JPL,
and now in production elsewhere, can be
found ‘‘on active service' wherever needed
in the American defense pattern.

A prime attraction for scientists and
engineers at JPL is the exceptional oppor-
tunity provided for original research
afforded by close integration with vital and
forward-looking programs. The Laboratory
now has important positions open for
qualified applicants for such interesting
and challenging activities.

SYSTEMS ANALYSIS « INERTIAL GUIDANCE *« COMPUTER EQUIPMENT

sesasense

INSTRUMENTATION + TELEMETERING * FLUID MECHANICS

#  HEAT TRANSFER « AERODYNAMICS « APPLIED PHYSICS + PROPELLANTS

s
.
.
K
-

MATERIALS RESEARCH

JET PROPULSION LABORATORY

A DIVISION OF CALIFORNIA

PASARENA

INSTITUTE OF TECHNOLOGY
CALIFORNIA
THE WISCONSIN ENGINEER




around you... G2\l

makes big things happen
in paints and
GJ industrial finishes

You're living in a world of color. Man takes a brush, dips it into paint,
cloaks the drab with new cheerfulness, converts the dreary into com-
pelling beauty. But paint means so much more than mere color.

In addition to soft, pastel hues, home owners in Miami want a house
paint that stands up to constant salt air breczes, the blazing rays of a
tropic sun, intermittent heavy rainfall. Building superintendents in Gary
want a surface coating unaffected by chemically active industrial gases
and fumes, extremes in humidity, frequent changes in wind direction.
Fishing fleet operators around Puget Sound want an exterior boat finish
that resists biting winds, blizzards and protracted cold. The production
engineer in a large Atlanta cannery wants a food container coating
impervious to chemical reaction, yet taste-free. Yes, there’s more—
much more—to paint than mere color,

The search for new and even better paints and industrial finishes is
carried on every day at Pittsburgh Plate Glass Company. Each day
brings new challenges to its laboratories . . . challenges quickly trans-
lated into improved products.

Secking a career that requires creative thinking, utilizes all your skills
and talents, offers the chance to learn the latest techniques? Then look
into your career possibilities with Pittsburgh Plate Glass Company.
Contact your Placement Officer now or write to the Manager of College
Relations, Pittsburgh Plate Glass Company, One Gateway Center,
Pittsburgh 22, Pennsylvania.

SYMBOL OF SERVICE FOR SEVENTY-FIVE YEARS

PITTSBURGH

FEBRUARY,

PLATE GLASS COMPANY




Wisconsin Society of

Professional Engineers

ITHIN recent weeks, re-

lated  developments  have

provided fresh evidence for
those who contend that there is a
severe shortage of engineering and
scientific  personnel and, at the
same time, for those who maintain
that there is not a shortage. This
contradictory situation has existed
since 1949 when one of the largest
engineering  graduating  classes in
history led to predictions of an
oversupplv—followed a vear later
by the Korean War, the increase in
defense spending and the subse-
quent high demand for engineer-
ing and scientific personnel.

Since then, many leaders in pub-
lic life and industry have expressed
i fear that the output of trained
engineering talent has been lack-
ing in numbers to the extent that
the nation's security is in jeopardy,
and have called for various forms
of “crash™ programs to produce
more engineers. Others have con-
tended during this period that the
“shortage™ was svnthetic, or highly
exaggerated.

Recently, defense budget cuts
caused the layoff of a number of
aireraft employees, including some
1,000 engineers. This resulted in
extensive publicity to the effect
that the “shortage™ was over and
that more engineers would be “laid
off7 as further cuts were made
in defense spending. Now, the
launching of the Russian earth
satellite has resulted in even more
extensive statements and publicity
that the United States is trailing
Russia  in scientific  achievement
because we  have not produced
cnough  engineers and  scientists
compared to the USSR. New de-
mands are being voiced for “crash”
programs to train larger numbers
of engineers and scientists. Some
leading members of Congress have
stated that they will move for ex-
tensive  Federal  scholarship  pro-
grams when the legislators resume
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ENGINEERS' CREED
As a professional engineer, I dedicate
my professional knowledge and skill
to the advancement and betterment of
human welfare.

| PLEDGE

To give the utmost of performance,
to participate in none but honest enter-
prise, to live and work according to the
laws of and the highest standards of
professional conduct. To wvlace service
before profit, the honor and standing of
the profession before personal advantage,
and the public welfare above all other
considerations. In humility and with
need for Divine Guidance, 1 make this
pledge.

their work in January. In the
face of this “on-again off-again”
situation, the engineering and
scientific professions and the gen-
eral public are understandably
confused and uncertain.

The validity of each point of
view regarding the supply of en-
gineers depends on interpretation
and analysis of data which has
been published in great detail and
variety. Despite this wealth of in-
formation, however, both points of
view probably can be defended if
the definitions of two terms—"engi-
neer” and “shortage”—are made by
the respective groups.

The National Society of Profes-
sional Engineers has observed and
studied the various statements, re-
ports and analyses during this pe-
riod. We recognize an obligation
to the nation’s economy, the en-
gineering profession and to the
young people who may be consid-
ering the choice of an engineering
career, to lend assistance in the
clarification of these conflicting
viewpoints, and to the extent pos-
sible to assist in the selection of
the best alternatives in the future.

It is most imporant that the na-
tion not rush into hastily impro-
vised actions having to do with the
education of engineers which
would only aggravate a compli-
cated and difficult condition that

cannot be solved by spur-of-the-
moment solutions.

Based on close observation of
the engineering profession’s growth
and intimate experience in profes-
sional engineering activities, NSPE
believes that the following factors
are sound observations for future
guidance:

1. Special action to increase to-
day’s supply of engineers is not
considered necessary or desirable
since engineering enrollments are
at an all-time high and are con-
tinuing to increase.

2. An artificial stimulation to
further increase enrollments in en-
gineering will severely handicap
institutions that devote adequate
attention to the capable students.

3. Assumption that Russia
launched the earth satellite before
the United States solely because it
had trained more scientific person-
nel in recent years than this coun-
try, we believe is not valid and
could lead to unwise and damag-
ing decisions. We bhelieve it would
be more logical to assume that the
controlling factors were priorities
assigned to money and emphasis
rather than a shortage of technical
personnel in the United States.

4, Emphasis now more than
ever should be placed on quality
rather than quantity. Potential en-
gineers should be better grounded
in fundamentals when they enter
the engineering educational pro-
gram and should be better in-
formed as to the qualifications es-
sential for an individual to become
a successful engineer.

5. In view of the present limita-
tions of facilities and faculties, the
substantially increased enrollments
in our engineering institutions are
causing serious difficulties at the
present time. Any program which
will substantially add to the pres-
ent number of students must in-

(Continued on page 52)
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Meet the President

ALTER E. HESTEKIN, : ——— = = = >>————
President of the Northwest

Chapter, was born at Eau
Claire, Wisconsin, on August 7,
1924. He graduated from Eau
Claire High School and entered
Wisconsin  State College at Eau
Claire. World War II arose and
Mr. Hestekin left the College to
spend three years in the Navy, a
portion of which time was spent at
the University of Wisconsin. He
received his B.S. degree in Me-
chanical Engineering from Wis-
consin in 1947. He is a member of
Tau Beta Pi and Pi Tau Sigma,
honomry engineering fraternities.

Upon graduation he joined Hov-
land Sheet Metal, Inc., mechanical
contractors of Eau Claire, Wiscon-
sin. Since 1952, he has been an
officer of the corporation and is
currently serving as Treasurer.

Mr. Hestekin is registered as a
professional engineer in both Wis-
consin and Minnesota. Since join-
ing the Northwest Chapter of
W.S.P.E., he has served as its As-
sistant Secretary-Treasurer, Secre-
tary, Vice President, and now
President.

He is also a member of the Eau
Claire Board of Heating Examin-
ers and Appeals, the Chippewa
Valley Sheet Metal Contractors’
Association, and the Masonic
Lodge.

On January 3, 1948, he was mar-
ried to Beverly Rekstad of Eau
Claire. They are the parents of
three children, Kjellrun 9, Susan 7,
and Chris 4. Mr. Hestekin enjoys
fishing, camping, boating, and curl-
ing. He is also an active Scout
Leader, having been an Eagle
Scout as a youth. — —————

/

Walter E. Hestekin.
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W.S.P.E.

(Continued from page 50)

clude means to resolve these limit-
ing factors.

6. It should be emphasized that
projects such as the carth satellite,
guided missiles, ete., depend on
highly  advanced  technology —a
mere increase in numbers of those
with first degrees will not provide
the tvpe of highly advanced tech-
nical knowledge which is neces-
sarv. It should also be noted that
any  program  based on  present
needs will not succeed in solving
todav’s technological problems. A
program  starting today will not
produce a single highly qualified
engineer or scientist for at least
SIX vears,

7. Experience has shown  that
we have wasted engineering talent
by using it at a level below that
which it is capable of performing,
[mproved utilization of engineer-
ing talent can do more for an im-
mediate need than any other single
progran.

SOUTHWEST CHAPTER

The Southwest Chapter met at
the Cuba Club on Monday, Janu-
ary 27, 1958, At this meeting cer-
tificates of registration were pre-
sented to newly registered  engi-
neers by Dean Kuort Wendt.

An Acrial Tour of Wisconsin
was then given to members of the
chapter by Mr. Carl E. Guell, Edu-
cation Consultant, State Aeronau-
tics Commission. The tour was by
means of slide projection taken at
heights of 600 feet to 8,000 feet
and was most colorful. Mr, Guell
is an air force reserve pilot and his
photographic  record and  com-
mentary made this one of the out-
standing meetings of the year.

The Engineers” Week Commit-
tee of Southwest Chapter has made
final plans for Engineers’ Week
which is February 16-22, Under
the leadership of Clarence G. Ex-
trom a well rounded plan of activ-
ities has been planned for the
week,

The Engineers” Week dinner
will be held in the Great Hall of
the Memorial Union, February 18,
1958. Leading senior engineers of
the University and from Platteville
will be guests of the chapter.

Several radio and television pro-
grams will be presented. The Edu-
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cation Committee of Southwest
Chapter, Paul Fluck, Chairman,
will also announce during Engi-
neers’ Week the prize winners in
the essay contest which is spon-
sored statewide by the W.S.P.E.
Subject of the essays, submitted by
high school students throughout
the state, is “The Future In Engi-
neering For Me.”

NORTH WEST CHAPTER
January 2, 1958 Meeting
Engineers Hear Assessor

George Kumferman, Eau Claire’s
City Tax Assessor, spoke to the
Northwest Chapter Wisconsin So-
ciety of Professional Engineers
Thursday evening in Eau Claire
Hotel's Holiday Room. His subject
was “The Tax Assessor’s Problems”
which he developed along the lines
of valuations for real estate, and
the pcrsonal pl‘()perty tax factors.
Property taxes, he said, made up
approximately 48% of the taxes col-
lected last year in Wisconsin. The
state tax commission, he added,
has jurisdiction over all tax asses-
sors in the state.

He described the reproduction
cost method of figuring assess-
ments on homes and other struc-
tures in Eau Claire, and voiced an
opinion that 90% of the homes fall
into the classifications recognized
as classes 4 & 5 & 6, with class
5 being considered an “average
home”. He also outlined the chang-
ing costs variations in assessments
by appraisal as compared with the
so-called “windshield assessments”
which some out-of-state assessors
have been accused of making when
merely driving past the premises
in some instances!

The “uniformity rule” when mak-
ing assessments, allowing for de-
preciation and changes to proper-
ties, he mentioned, are principles
which held important in order to
avert undue complaints from tax-
pavers., In Eau Claire, it was said,
homes were assessed on the 65% of
total value principle, and the as-
sessments are made between Janu-
ary and May anually, the approxi-
mate total in values last year be-
ing 74 million dollars worth of
real estate. Some 1400 tax assess-
ments were made for personal
property tax purposes, he con-
tinued, admitting that because few
people seemed to know very much
about personal property taxes, the

situation had proven somewhat
more difficult of administration
than the customary property tax
assessments matter. Their basic
rule in his dept, he emphasized,
was “Be fair to everyone”. Inas-
much as the Board of Review for
city tax assessments meets in July
each year here, Kumferman con-
cluded saying that the best time to
make requests for adjustments was
prior to that time, and he also
mentioned that a rate of 114%
straight-line depreciation on homes
was considered satisfactory for the
first 20 years, the depreciation
scaling down thereafter to a maxi-
mum total of 60% depreciation
while a property in normal circum-
stances remained useful and/or
habitable.

A question-and-discussion period
followed, with much interest in
evidence, not only by local people
but also by engineers from Rice
Lake, River Falls, and other cities.
City Director of Public Works
Neal W. Bartholomew introduced
Kumferman and led the discussion
period with the speaker answering
(uestions.

Chapter President Walter E.
Hesttekin presided, and in the
business session which followed an-
nounced that a state essay contest
had been launched to encourage
9th to 12th grade school students
in taking up the profession of En-
gineering for carcers, the subject
for the essays being, “The Future
in Engineering For Me”, He ap-
pointed the following committee of
judges to review entries from this
area of west central Wisconsin:
Chairman Dale E. Gordon, with
L. G. Arnold, Geo. Becker, W. W.
Wilson, Ray Gavic, O. A. Ayres,
Robert Lundgren, Geo. W. Young,
H. J. Fischer, G. N. Leser, and
E. W. Deterling.

The contest concludes during
the traditional “Engineers Week”
observed annually as the week in
which Washington’s Birthday oc-
curs, Chairman of “Engineers
Week” for the Chapter this year
is Dale E. Gordon, of Wis. State
Highway Commission. Hestekin
stated that arrangements are being
made to obtain state organization
officials from Madison to partici-
pate in the banquet meeting dur-
ing “Engineers Week” to present
certificate awards to three Engi-

(Continued on page 60)
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How RCA brings a richer, wider range
of musical sound to your home

Before high fidelity, the
sound of recorded music
was limited—much as
piano music would be if
you could hear only the
notes played on the center
of the keyboard. No
rich bass notes, no keen,
vibrant highs.

RCA achievements in the science of
sound and acoustics changed all that.
Today, with RCA Victor records and
high fidelity “Vietrolas,” the full range
of sound is reproduced so faithfully

that you can enjoy music almost as
though you were there.

And now, Stereophonic Sound! A
new and dramatic dimension in re-
corded music is also yours to enjoy
on RCA high fidelity instruments.
Stereophonic units can be added to
most ““Victrola”® Hi-Fi systems any
time you choose,

In this, as in almost every area of
electronic progress in home entertain-
ment, defense and industry, the leader-
ship of RCA serves you. RCA means
electronics at its best!

WHERE TO, MR. ENGINEER ?

RCA offers careers in research,
development, design, and man-
ufacturing for engineers with
Bachelor or advanced degrees
in E.E., M.E. or Physics. For
full information, write to: Mr.
Robert Haklisch, Manager,
College Relations, Radio
Corporation of America,
Camden 2, N. J.

RADIO CORPORATION OF AMERICA
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which was established in 1949
design atomic and nuclear weapons.
It now has over 7,000 people, of
whom 2,000 are professional staff,
at its $60,000,000 laboraiﬁory in

and it

Qur modern, Well eqmpped labora
tories, model shops, and offices com-
bine with hberal beneﬁts-—mc}udm

Tlus photogmph depwts the view from 10,800 feet above sea level at the crest of the Sandia Mountains,
looking westward across the Rio- Gmﬂde Valley and the northern limits of the city of Albuquerque.
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Engineering leadership—a bench mark at Alcoa

In exciting new architectural developments . . . in the automotive in-
dustry’s drive for the all-aluminum engine . . . in super conductors to
meet the nation’s insatiable power demands, you'll find Aluminum
Company of America in the forefront of technological advances.
Alcoa produces and sells nearly one-half of the nation’s aluminum
... conducts about three-quarters of all basic research on aluminum
applications . . . maintains the world’s largest and most completely
equipped light metals research center at New Kensington, Pennsyl-
vania.

To maintain this type of leadership, we need outstanding men,
men with top backgrounds in both academics and extra-curricular
activities. Men who are trained in the nation’s top schools . . . who
understand and glory in the challenge of engineering . . . who know
that therein lies the basis of a better tomorrow. Today, aluminum
serves virtually every area of our industrial, commercial and day-to-
day lives. Yet its uses have only just begun to be exploited. Your
challenge as an engineer lies in finding new applications, in bringing
aluminum to its full potential as a servant of mankind.

Whatever your specialty—metallurgical, mechanical, electrical,
industrial, or any other type of engineering—whatever your interest
—engineering, production, research, development or sales—there’s
a clear-cut future for you at Alcoa. Write us today—just fill out the

FEBRUARY, 1958

coupon—for your copy of A Career For You With Alcoa. Or
contact your campus placement director.

S

Your Guide to the Best in Aluminum Value

“ALCOA THEATRE"

Exciting Adventure, Alternate Monday Evenings

Please send a copy of A Career For You With Alcoa.

Aluminum Company of America
1825 Alcoa Building
Pittshurgh 19, Pennsylvania

NAME

STREET ADDRESS

CITY AND STATE________
COLLEGE
DATE OF GRADUATION

_DEGREE

i
wt




April 1912

HE class of 1912 has set a

precedent in the adoption of

the St. Patrick’s theme fol-
lowed by many of the engineering
schools thmughc)ut the country,—
a precedent full of possibilities “for
future development. Though we
have always taken pride in our
spirit of sticking together, we have
never before had a day which was
peculiarly our own, We have taken
major parts in all-university fes-
tivals: we have held our own in
inter-coll ege wmp(tmum but we
have never had a  celebration
which was  distinctively ours, to
shape as we might choose,

In the other engineering colleges
which have adopted St. Patrick as
their [)atmn saint, the celebration
has grown in popularity and in sig-
nificance each year. It has brought
the engineers of the student body,
the faculty and the alumni in
closer touch and sympathy with
one another. This year has pro-
vided the opening for us here at
Wisconsin, It has given us some
little idea of what the day may be
brought to mean. “St. Patrick was
an  Engineer” is being sung
throughout the University. Next
vear when the 17th of March
comes round, we will have another
chance. Why not try to make it a
still more notable Engineers’ cele-
bration? Expand it beyond the
parade and the minstrels to a day
when every (‘ng,incvr cooperates
with every other engineer in show-
ing the whole Unive rsity that he is
glad and proud to be an engineer.

October 1913

The campus of the University of
Wisconsin, ranking first in beauty
of all college campuses of the West
and middle West, presents a view

56

f@f

that is enchanting in its pictur-
esqueness. No matter from what
emg_)](* viewed, our campus is nat-
urally beautiful .

To every one is Picnic Point
visible, Even the Agric is allowed

11 .
WSALY LANE

THE ENGINEER
OF YESTERYEAR

by Dick Soref

the satisfaction that comes to the
Hill student or to any of the deni-
zens on the north half of the cam-
pus from gazing out of a class-
room window at its alluring tran-
quility. Perhaps the best view of

oule of the _
0}’6// ndd Limted”

Cn ICAG 0,

UNI‘ON PA(lﬂc

LEAV!NG Cﬂl(A(}O_ ;

DAILY
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the peninsula is obtained from the
top of the toboggan-slide where
one sees it from the greatest ele-
vation on the campus, The land-
scape is thus made to include not
only the Orchard and University
drive but also the northern shore-
line of the lake, a small bit of
which helps define the slender
neck of land terminated by Picnic
Point.

An aid to the general charm of
the campus is the location of the
buildings. Two avenues of stately
structures flank the broad expanse
of green ascending the hill to Main
Hall. When one considers that the
engineering building is located just
half way up the incline on the
north side, engineers of all classes
may congratulate themselves. For
who has not stood in its sunny
portals and watched the inter-
class-hour procession that for fif-
teen minutes enlivens the north
walk as it does nowhere else
around the “U.” All go by, from
the chemist leaving his dusty re-
treats in the old Chem Engineer-
ing building to the blazee co-ed
who flits and sometimes slips mer-
rily by from an hour’s session with
some antiquary on the Hill from
whom she has absorbed, seemed to
absorb, Greek or Romance lan-
guage. The engineer may view
them all, and he generally does.
Sheltered, as has been stated, by
the southern exposure, few stu-
dents in this particular college fail
to avail themselves of the recrea-
tion and nicotian relaxation af-
forded around the engineering
entrance.

October 1912

For some time an explanation
has been sought of the fact that
the waves of wireless telegraphy
overcome the curvature of the
earth so that it is possible to send
messages to stations which lie con-
siderably off a tangent plane
through the initial station. It has
been suggested that the waves
might possibly be reflected from
the upper layers of the air which
are ionized by the ultra violet rays
of the sun. However, since it is
possible to send signals over
greater distances at night than in
the daytime it does not appear
that an explanation is to be sought
in this direction . . .

(Continued on next page)
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The author at work.

The Wisconsin Engineer, xvi

Are You Intercsted?
33IBBEEEEC
THE AUTOMOBILE REVIEW

is the best practical Journal in America on automobile manufactur-
ing and operating. It is full of instructive articles which give just
the information you want to know, written by workers and think-
ers. No industry today offers such opportunities as the automobile
field. Why not send fora free sample copy and learn something
about it 7 The subscription price is but $1.00 a year.

THE AUTOMOBILE REVIEW,

Baltimore Building, 21 Quincy St.,
CHICAGO.

Please mention the Wisconsin Engineer when you write,
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January 1914

At the first meeting of the Stu-
dent Conference last fall a resolu-
tion was passed requiring all
Freshmen to wear a green button
and prohibiting them from enter-
ing a saloon. Much opposition has
been brought against the enforce-
ment of this ruling. The chief
cause for opposition seems to be
that the freshmen dislike to be
labeled. The Wisconsin Engineer
considers the button to be a good
thing. We believe it convenient
and fitting that we have a means
of recognizing members of this
class during the period when they
are not required to wear their
green caps. The idea of a class but-
ton is a g,oud one. We wouldn’t
mind wearing a little button indi-
cating our class, or better yet we
advocate a button for all engineers,

e ey Not a big badge, but a neat mod-
The “old” physics lab. See any difference? est button that could be worn in
the lapel and which could be kept
standard for years. The opposition
against the button will be strenu-
ous for a short time only, but we
hope that the Conference will see
that their rulings either are lived
up to or repealed.

March 1915

It is a melancholy fact that the
United States stands at the very
bottom of the list of so-called civil-
ized countries in the number of
Nobel Prize recipients. And to add
to our shame we are told that the
two Americans who have received
the Nobel Prize are not even na-
tives of this country. Dr. Carrel is
a native of France and Professor
Michelson came to this country
from Germany. As engineers we
must plead guilty to the charge of
propagating the pernicious doc-
trine which demands the measure-
ment of all values by the dollar.
No business man uses the phrases,
“What will it bring?”, “What is it
good for?” more often than the en-
gineer., For an engineer to urge
that somothmg) has a value in it-
self and is good for nothing but
itself would be rank heresy. It is
extremely difficult for most of us to
grasp the conception that great
fields of knowledge, such as as-
tronmy, have a value in them-
selves., Truth and wisdom, like
music, are superior to use; they are
an end in themselves.

THE END

58 THE WISCONSIN ENGINEER




Pump-turbine design is now the work . . , Water conditioning chemical, service, and

| hydraulics, the field...of John Jandovitz, equipment specialist in Houston is new
f BSME graduate of College of City of New assignment of Arthur Brunn, BS Chem. E.,
York, '52. University of Tennessee, '56.

Field sales engineering of America's

widest range of industrial products is choice
Re ne n 221:1‘;’; %ﬁ:dwm‘ BSME, Michigan State
J
Training G Brad

select wide choice of
careers at Allis-Chalmers

Starting up a cement plant in Mexico
after coordinating all work on it is latest
job of John Gibson, BS Met. E., University
of California, '54,

HERE’S variety at Allis-Chalmers. Whether

you're thinking in terms of types of industries,
kinds of equipment, types of jobs, or fields of work,
the diversification of Allis-Chalmers provides un-
surpassed variety. For example:

Nucleonics is chosen field of R, A, Hart
field, BME, Rensselaer Polytechnic Institute,
'53. Currently he is working on design and
development of new nuclear power plant.

Types of jobs Industries Equipment Fields
Research Agriculture Tractors Metallurgy
Design Cement Kilns Process Engineering
Mcanufacturing Chemical Screens Mechanical Design
Application Construction Earth Movers High Voltage Phenomenon
Sales Electric Power Transformers Stress Analysis
Mining Crushers Nucleonics
Nuclear Power Reactors Electronics
Paper Control Hydraulics
Petroleum Pumps Acoustics
Motors Thermodynamics

Steam Turbines

An outstanding training program, started in 1904, is available for those with sufficient background.
is designed to help you find the activity within Learn more about Allis-Chalmers and its train-
these groupings for which you are best suited. Up ing program. Ask the A-C district office manager in
to two years of theoretical and practical training your area or write Allis-Chalmers, Graduate Train-
are offered. Direct employment at Allis-Chalmers ing Section, Milwaukee 1, Wisconsin.

ALLIS-CHALMERS ‘
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W.S.P.E.

(Continued from page 52)

neers of this area. He also an-
nounced that representatives from
the Northwest Chapter  WSPE
from this vicinity expect to attend
the annual state meet in Milwau-
kee on January 18th.

LAKE SUPERIOR CHAPTER

Plans for National Engineers
Week, February 16th-22nd, were
made at the December 16th meet-
ing of the Lake Superior Chapter
of the Wisconsin Society of Pro-
fessional  Engineers held at the
Elks Club.

Committees were etpp()inted by
William H. Forsvth, President, to
prepare a National Engincers
Week  Program. E. C. Kesting,
Construction Engineer for the Wis-
consin Highway Commission, Di-
vision Eight, Superior, was ap-
p()int(:d chairman, assisted by El-
lis P. Chellman, Federal Aid Sec-
ondary Engineer for the Wiscon-
§in Highwuy Commission, Su-
perior, and Harvey C. Sargent,
Vice-President of the local chapter,
Engineer for the Superior Water,
Light & Power Company.

Tentative dates for future meet-
ings were determined as follows:
January 13th, February 17th, April

21st and June 16th, 1958,
ANNUAL W.S.P.E. MEETING

For the benefit of the engineer-
ing students and others who are
interested  in the  activities and
functions of W.S.P.E. we present
here the program of the Fifteenth
Amnual Meeting of the Wisconsin
Society of Professional Engineers.

THURSDAY, JANUARY 16, 1958
2:00 P Registration - -4th Floor Foyer . 85.00
Convention Office: Pine Room

2:00 P.AL Board of Directors—Parlor |
A. L. Genisot, President, Rhinelander, Pre-

sicdling

G X lst Viee President, Black
River

EH.. C. 2nd Viee President, Osh-
kosh

A, G. Behling, Past President, Milwankee
. A, Kallsen, Scerctaryv=Treasurer  pro
tem., Madison
T. A, Brown, Director, Madison
W. G. Brvan, Director, Neenah
W. . Burmeister, Director, Madison
Larson, Dircetor, Milwaukeco
Pllug, Director, Kenosha
A O, Avres, Nat'l. Representative, Eau
Claire
W, S, Cottingham, Nat'l. Representative,
Madison
245 PAL=Bus leaves tor Fred Miller Theater
Wisconsin Avenue Entra L round trip 8§ .30
8:30 P, M,—*The Happy Time” ... ... $2.70
Fred Miller Theater, 2842 N Oakland  Ave.
Written by Samuel  Taylor, “The Happy
Time” stars Charles Korvin, a Czechoslova-
kinn who came to this country in 1937 and

=1
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made hls Broadway debut in 1943. He is
most familiar to us from his many movie
appearances and was seen locally a few
weeks ago on the Loretta Young TV show.
“The Happy Time” was played on Broad-
way in 1950 and was a smash hit and also
made into a successful film starring Charles
Boyer. It tells a wonderfully warm story of
a French-Canadian family and particularly
the hilarious antics of their young son.
11:10 P.M.—Bus leaves Fred Miller Theater for
Hotel
11:30 P.M.—Atter Theater Get-together—East
Room
Hosts: Milwaukee Chapter

FRIDAY, JANUARY 17, 1958

9:00 A.M.—Registration—4th Floor Fover .$5.00
Convention Office: Pine Room
9:30 A M.—Committee Meetings

1. Program—Pine Room
Chairman: Karl O. Werwath
Committee  Members:  Carl J.
J. M. Holderby
. Membership—Parlor G
Chairman: Foster C. Koehn
Committee Members:  John K. Primm,
Lynn Wilson, Karl O. Werwath, Nor-
man Gehlhar, Wm. T. Wambach, ]Jr.,
Leo F. Kosak, Frank L. Carlson, A. R.
Dent
3. Ethics and Practice--Parlor 1
Chairman: Kurt Roth
Commuttee Members: David F. Hanley,
William J. Cherones, Laurence F. Motl,
Seorge W, Young, T. M. Basterash

4. Education—Room 507

(Joint with Functional Group on Educa-
tion )

Chairman: Thomas J. Higgins, Viee Chair-
man: A. B. Drought

Committee Members: A. F. Ahearn, O, E.
Andrus, W, S. Cottingham, P. G. Ellis,
P. G. Fluck, J. R. Frederick, R. W.
Gamble, John Gammell, A, L. Genisot,
C. W. Giesler, P. J. Grogan, G, F.
Hrubesky, D. B. Johnson, E. C. Koer-
per, E. T. P. Neubauer, M. B. Olsen,
C. W. Ottensman, W. A. Peirce, H. A.
Peterson, R. E. Purucker, P. C. Ros-
enthal, W. E. Schubert, V. T. Thomas,
T. E. Thoreson, R. W. Vandan Noven,
J. G. Van Vleet, H. J. Vick, Kurt F.
Wendt, K. 0. Werwath

Advisory Members: C. M. Brown, C. L.
Greiber, J. Marks and R. A. Ragatz

. Public Relations—Parlor ¥
Chairman: C. W. Giesler
Committee  Members:  Robert  Claypool,
Lester W. Stockner, Richard Jahnke,
Arthur M. Moody, Manley B. Monsen,
Herbert Nelson, E. C. Kesting
6. Civil Defense—Parlor H
Chairman: Albert R. Striegel
Committee Members:  Stratton K. Hicks,
Carl John, Ervin L. Knebes
7. Interprofessional
Chairman: Chas. A, Nagel
Committee Members: Arthur G. Behling
and John A. Lofte
8. Fees and Classifications
Chairman: Leo F. Kosak
Committee Members: W. G, Youngquist
ancl Archie Becher

Dvorak,

(&1

Ut

9. Resolutions
Chairman: V. Robins Tate
Committee Members: Kurt F. Wendt and
A. Owen Ayres
10. Publications
Chamrman: C. M. Perlman
Committee Member: Douglas F. Haist

12:15 P.M.—Speakers” Table  Assembly—Room

508

12:30 P.M.—Luncheon—Crystal Ball Room
$2.75

C. J. Nelson, Vice President, WSPE, Pre-

siding
;30 PAML—Report on the Work of the NSPE
H. G. Kennedy, Vice President
National Society of Professional Engincers

15

:30 P.AL—Functional Group Meetings
1. Education—New Room
(Joint with Education Committee)
Chairman: Thomas J. Higgins
(a) “The United States in Eduecation
Abroad—In General”—Dr. John Guy

THE WISCONSIN

Fowlkes, Professor of Education, Uni-
versity of Wisconsin—Madison
(b) “The ICA—Wisconsin Engineering
Educational Project in India”—M. O.
Withey, Emeritus Dean, University
of Wisconsin, Madison
2. Industrial—Parlor C
Chairman: W. C. Lallier
A discussion of the establishment of ad-
ditional autonomous chapters in WSPE
to increase industrial membership Society
participation.
3. Consulting—Parlor E
Chairman: Robert J. Strass
Discussion led by Carl F. Schoenbaum,
P. E., of Carl F. Schoenbaum and As-
sociates, Consulting Engineers, Canton,
aqhin, and Chairman of the Consulting
“Engineers of Ohio, a funectional section
.of the Ohio Professional Engineers So-
ciety., Mr, Schoenbaum is one of the
“ecountry’s  leaders in organizing and de-
veloping Consulting  Engineers  functional
sections.

(=]

3:00 P.M.—Reception—5th Floor Foyer
Dutch Treat—Cash Bar

=23

3:45 P.M.—Speakers” Table  Assembly—Room
508

-1

:00 P.M.—Annual Bangquet—Crystal Ball Room
$5.50

A. L. Genisot, President, WSPE, Presiding

1. Introduction of Old and New Officers

2. Presentation of Qutstanding Ingineer
Award

o

200 P. AL to Midnight—Dancing to the music
of Steve Swedish and His Orchestra

SATURDAY, JANUARY 18, 1958

:00 A M.—Registration Continues .. ... $5.00
Convention Office: Pine Room

:30 A.M.—Business Meeting—East Room
President A. L. Genisot, Presiding

1. President’s Report

el

©

2, Secretary’s Report

3. Treasurer’s Report

4. National Representatives’ Reports

5. Committee Reports:
Program
Membership
Ethics & Practice
Education
Public Relations
Interprofessional
Fees & Classifications
Civil Defense
Resolutions
Publications

6. Functional Group Reports:
Consulting
Education
Industrial
Public Employment

7. New Business

8. Report by W. A. Piper, Scercetary, Wis-
consin  Registration Board of Architects
and Professional Engineers

12:15 P.M.—Speakers

508

12:30 P.AML.—Luncheon—Crystal Ball Room
$2.75
H. C. Trester, Vice President, Presiding

Table Assembly—Room

1. Recognition of New Members
2, Presentation of Awards
Thomas J. Higgins, Chairman, Education
Committee, introducing:
(a) A. Bernard Drought, Dean, College
of Engineering, Marquette University
(b) Fred J. Van Zeeland, Dean, Milwau-
kee School of Engineering
(c) Kurt F. Wendt, Dean, College of En-
gineering, University of  Wisconsin—
Madison
3. Citation. Presentation by Dean Kurt F.
Wendt to Outstanding High School Science
Teachers
4. Address:  “Post-Graduate Training Pro-
grams for High School Science and
Mathematics Teachers”
Dr. Harvey Sorum, Professor ot Chem-
istry
University of Wisconsin—Madison

(Continued on page 64)
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IF college has sharpened
your urge to know more...

Your formula for advancement in
present day technological industry is
growth in knowledge and ability.
Applying this principle at Garrett,
engineers are achieving outstanding
reputations for excellence in the
following aircraft, missile and indus-
trial fields: air conditioning and
pressurization; heat transfer; cryo-

Stick-force reversal, a problem of reverse elevator response occurring
at sonic speeds, was solved by this sensitive AiResearch air data system

incorporating transducer, computer and actuator. Engineers taking part
in its development included mathematicians and specialists in analog

computation, preliminary design, fractional hp motors and gears.

genic and nuclear systems; pneu-
matic valves; controls and air
motors; system electronics; com-
puters and flight instruments; gas
turbine engines and turbine motors;
prime engine development and
industrial turbochargers.

Upon employment, you may
choose either a direct assignment or
enter a 9 month orientation program
which permits you to survey Garrett

engineering activities to aid you in
selecting your field of interest. With
company financial assistance you can
continue your education at neighbor-
ing universities.

Typical project work is done in
small groups where opportunities
for learning, added responsibility
and advancement are enhanced. To
receive full information write to

Mr. G. D. Bradley

THIE CORPORATICORN

9851 S. SEPULVEDA BLVD., LOS ANGELES 45, CALIFORNIA

DIVISIONS: AIRESEARCH MANUFACTURING., LOS ANGELES » AIRESEARCH MANUFACTURING, PHOENIX » AIRSUPPLY

AIRESEARCH INDUSTRIAL » REX » AERO ENGINEERING *» AIR CRUISERS » AIRESEARCH AVIATION SERVICE
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Campus News

(Continued from page 36)

crators, and heating and  air-
conditioning.

The colleges and universities co-
operating in the conference are [1-
linois, Towa, Towa State, Michigan,
\Ii(‘hig;m State, Northwestern, Pur-
due, Minnesota, Wisconsin, Texas
A. & M., New York, California In-
stitute of Technology, Georgia In-
stitute of Technology, and Massa-
chusetts Institute of Technology.

The cooperating  societies  are
Institute  of Chemical
Engincers, American  Institute of
Electrical Engineers, American In-
stitute of Mining, Metallurgical
and  Petroleum Engineers, Ameri-
can  Socicty of  Civil  Engineers,
American Society of Heating and
Air Conditioning Engincers, Ameri-
can Society of Mechanical Engi-
neers, National Association of
Power Engincers, Western Society

American

ASME NATIONAL MEETINGS

The heaviest schedule of na-
tional meetings and conferences in
its history was announced today by
The American Society of Mechani-
cal Engineers. The Society will
sponsor or co-sponsor twenty-four
major events at locations through-
out the country during 1958 deal-
ing with dozens of technical sub-
jvéts. All ASME meetings are open
to interested persons, whether
members of the Society or not.

In addition to its own meetings,
ASME will take part in the 1958
Nuclear Congress to be coordi-
nated by Engineers Joint Council
in Chicago, March 16-22, and in
the Third U, S. Congress of Theo-
retical and Applied Mechanics,
June 11-14, at Providence, Rhode
Island.

The announcement noted a trend
toward increased emphasis on con-
ferences dealing with a particular
field of engineering “as a result of
the increased complexity of sub-
ject matter in virtually all fields of
engineering.

time and effort to covering ad-
vances in each field than is possible
at ‘general’ meetings where each of
the 23 Professional Divisions of the
Society present programs during a
period of four or five days.”
Typical of the trend toward spe-
cialized meetings are four new con-
ferences to be sponsored by units
of the Society during 1958 includ-
ing one in Pittsburgh, April 14-15,
under the newly formed Mainte-
nance and Plant Engineering group
of ASME. Other conferences that
will be held for the first time this
year are Production Engineering,
Worcester, Mass., April 10, Mate-
rials Handling, Cleveland, Ohio,
June 9-12 and Process Industries,
Buffalo, New York, Sept. 15-17.
Beginning March 17, the Society
will join the American Rocket So-
ciety in a four-day ASME-ARS
Joint Aviation Conference to be
held in Dallas, Texas. During Sep-
tember the International Confer-
ence on Air Pollution, second event
of its kind, will be held in New
York under sponsorship of the

of Engincers, and Engineers’ So-
ciety of Milwaukee.

“This increase”, it was said, “has

made it desirable to devote more

ASME Air Pollution Controls
Committee. THE END

START TODAY TO
PLAN TOMORROW

By knowing about some of the projects underway at the
Babcock & Wilcox Company, an engineer may see his
personal avenues of growth and advancement. For today
B&W stands poised at a new era of expansion and
development.

Here’s an indication of what’s going on at B&W, with
the consequent opportunities that are opening up for
engineers. The Boiler Division is building the world’s
largest steam generator. The Tubular Products Division
recently introduced extruded seamless titanium tubing,
one result of its metallurgical research. The Refractories
Division developed the first refractory concrete that will
withstand temperatures up to 3200 F. The Atomic Energy
Division is under contract by the AEC to design and
build the propulsion unit of the world’s first nuclear-
powered cargo vessel.

These are but a few of the projects — not in the plan-
ning stage, but in the actual design and manufacturing
phases — upon which B&W engineers are now engaged.
The continuing, integrated growth of the company offers
engineers an assured future of leadership.

How is the company doing right now? Let’s look at one
line from the Annual Stockholders’ Report.

CONSOLIDATED STATEMENT OF INCOME

(Statistics Section)
(in thousands of dollars)

1954 1955 1956—UNFILLED ORDERS
klo
$129,464 $213,.456  $427,288 \Pucklos)
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B&W engineers discuss developments
in the Universal Pressure Boiler.

Ask your placement officer for a copy of “Opportunities
with Babcock & Wilcox” when you arrange your inter-
view with B&W representatives on your campus. Or
write, The Babcock & Wilcox Company, Student Train-
ing Department, 161 East 42nd Street, New York 17, N. Y.

BABCOCK
<« WILCOX
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time!). A strong non-cmmb]mg need!e pomt
- that stays sharp for line after long line of -
unchanging width. Inimitable smoothness—
thanks to Eagle’s exclusive '"Flectronic’’ graphite.
TURQUOISE makes your plans look sharp-~

and you, too!

WRITE FOR FREE SAMPLE Turquoise wood_
pencil and Cleantex Eraser, naming this magazine
—or buy any of these drawing instruments from
your favorite dealer.
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(Continued from page 60)

2:30 P.ML Public Mecting, Sponsored by Mil-
wankee  Chapter,  WSPE, at which  Certifi-
cates ol Registration as Professional Engincer
and as Enginver-in=Training will be awarded
by o member of the Engineering Division of

the Wisconsin Registration Board of  Archi-
tects and  Professional  Enginecrs.
3015 P Adjournment

3:30 P Annual Business Mecting
Milwaukee Chapter- East Room
1. C. Koerper, President, Presiding

LADIES' PROGRAM

Scunoeper Horer,
Mitwarkee, Wisconsix
Tazvany 16, 17, 18, 1958

THURSDAY, JANUARY 16, 1958
7245 P Bus leaves for Fred Miller Theater
Wisconsin: Avenue Entrance, round trip $.30
8:30 “The with  Charles
Fred SN - 7

P
Korvin
L1100 PN
Hotel
11:30 PN

Room

Time™
Theater

Happy
Miller
Theater for

Bus leaves Schrocder

Atter Theater Get-together— East

Hosts: Milwaukee Chapter

FRIDAY, JANUARY 17, 1958
12:00 P

( Prizes,

Luncheon Room . .$2.75

favors)

After the luncheon, syou will have a choice

ol spending the afternoon at:

() Bridge

th) A special tour of the new War Memo-
rial Center and o visit to  the Lavton
School of Art for a fascinating demon-
stration  of anindustrial  design crea-
tion. The ladies present will act as a
“product opinion panel” for the design.

Empire

G:00 PN Reception -5th Floor  Foyer- Duteh
Treat

T:00 PAL- Annual Bangquet- Crystal Ball Room
§$5.50

For members and  ladies

9:00 PN to Midnight
of Steve Swedish

Informal
Dancing to the Music
and  His Orchestra

SATURDAY, JANUARY 18, 1958
[2:30 1\ Ball

52.75

Lumchean- Crystal Room

For members and  ladies

1958 CONVENTION PROGRAM
COMMITTEE
Karl O, Werwath, State Progriom
tee Chairman, General Chairman
C. Koerper, Ladies” Program
Ao L. Genisot, State President
Al Bate, Chairman, Rescervations
Mrs, Wi [L Cherones, Luncheon
Mis. Harry Gute, Telephone
Mrs. Jo Randall Mever, Hostess
Mis, George Sievers, Bridge Party
Thomas |, Hiveing, Education Committee
I. Nelson, Opening Luncheon
M. Pevliman, Publications
seorge Woo Linn, Theater Party and  Recep-
Lion
H, C. Trester. Closing Luncheon
Robert W. Smeaton, Publicity, Local
John Morris, Asst. Reservations

Commit-

(
C
(

IKE’'S SCHOLARSHIP PLAN HIT

President Eisenhower's proposal
for 10,000 undergraduate scholar-
ships annually for the next four
vears will create additional bur-
dens for colleges already struggling
financially, and will place the
wrong emphasis on the engineer-
ing-scientific manpower problem, a
spokesman for the National So-

G4

ciety of Professional Engineers has
stated.

Dr. Clark A. Dunn, vice presi-
dent in charge of educational mat-
ters for the 43,000-member So-
ciety, and director of the Engineer-
ing Experimental Station at Okla-
homa State University, said the Ad-
ministration plan “will complicate
and aggravate an already serious
situation in the colleges.”

Dr. Dunn emphasized that “tui-
tion does not cover the cost of col-
legiate education,” and the differ-
ence must be made up from pri-
vate or public assistance.

“While the reported plan does
call for some small aid to graduate
schools, it does not provide any aid
for the colleges to meet the added
costs which will result from the
40,000 students attending under
Federal scholarships at the height
of the program,” he said.

Dr. Dunn pointed out that “stud-
ies of the Society over a long pe-
riod have also indicated that the
(-nﬂphusis in science and engineer-
ing should be on quality rather
than quantity. Engineering enroll-
ments are at an all-time high and
are continuing to increase. The
educational institutions are nh‘cudy
handicapped severely in  giving
adequate attention to capable stu-
dents. A new influx of additional
enrollments will strain the faculty
and facilities of the institutions
beyond the breaking point unless
some substantial assistance is pro-
vided. The colleges are now in a
serious  plight  with regard to
faculty salaries and are losing
faculty staff to industry and others
through substantially higher salary
offers.”

Dr. Dunn said that some fea-
tures of the Administration plan
are sound and should be sup-
ported, such as the provision of ad-
ditonal graduate fellowships, in-
cluding some supporting funds for
the graduate schools. He also
praised the plan’s increase in the
appropriations for the National
Science Foundation.

Dr. Dunn explained that those
pressing for Federal aid in the en-
gineering and scientific educational
field should remember that tech-
nological developments such as the
earth satellite and guided missiles
depend on highly-advanced tech-

(Continued on page 66)

Why Vought Projects
Bring Qut The Best
In An Engineer

At Vought, the engineer doesn’t often
forget past assignments. Like all big
events, they leave vivid memories.
And it’s no wonder.

For here the engineer contributes tc
history-making projects — among
them the record-breaking Crusader
fighter; the Regulus II missile, chosen
io arm our newest nuclear subs; and
the new fast-developing 1,500-plus-
mph fighter, details of which are still
classified.

The Vought engineer watches such
weapons take shape. He supervises
critical tests, and he introduces the
weapons to the men with whom they
will serve.

Engineers with many specialties share
these experiences. Today, for exam-
ple, Vought is at work on important
projects involving:

electronics design and manufacture

inertial navigation
investigation of advanced propulsion
methods
Mach 5 configurations

Vought's excellent R&D facilities

| help the engineer through unexplored
| areas. And by teaming up with other

specialists against mutual challenges,

| the Vought engineer learns new fields

THE

while advancing in his own,

* % %k
Would you like to know what men
with your training are doing at
Vought . . . what you can expect of a
Vought career?

For full information, see our repre-
sentative during his next campus visit.

* % %k

Or write directly to:

C. A. Besio
Supervisor, Engineering Personnel

Dept. CM-5

| ewvawnce M
| FOUGHT ATIRCRAFT
| /NCORPORATED - DALLAS, TEXAS
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Vignette

ONE OF A SERIES
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The structures engineer who
found a fast detour

“Advise and assist on structural problems.
Do what you can to keep the program moving...”
With this outline of his liaison duties, Stress Analyst
Ed Clay accompanied Vought’s Regulus 11 missile to
its desert test site.

On the desert, Ed found a dearth of structural
problems. Regulus II reliability gave the flight test
program tremendous momentum. In quick succession
the missile notched 10 flights. When time came for a
critical high-speed test, the program was three
months ahead of schedule!

Then, the very fact that things had moved so
fast threatened to rob the program of the time it
had gained.

As Vought had planned, a wind tunnel flutter test
had to precede the upcoming high-speed flight.
But Vought’s prearranged date at a government
tunnel was over a month away. The facility was
booked solidly up to the appointed day. And Vought’s
own Mach 5 tunnel was under construction.

Then Ed revealed the scope of his liaison. It had
ranged to the rocket test track at nearby Edwards Air
Force Base. There, with the help of a cooperative
track project engineer, Ed had spotted a rusting
rocket sled, left behind from a radome test. Now, if
the sled could be rigged to carry that spare Regu-

FEBRUARY, 1958

lus fin, Ed figured, they might get flutter data before
the tunnel test.

That changed Ed’s state of liaison. All Vought
was suddenly at his service. Shopmen reworked the
sled to mount the fin. Instrumentation technicians
fitted the fin with gages and transducers. Vought’s top
flutter men double-checked, raised their eyebrows,
then endorsed the whole thing.

At the track, moments before the rockets exploded,
Ed had a twinge of doubt. His sled was a mon-
ster, indeed. Air loads would be terrific . . .

Then the sled shot off on the first of two success-
ful trips that revealed all the data required.

At Chance Vought, there’s liaison in spirit as well as
in name. It allies engineers of many specialties and view-
points against mutual problems. It builds channels
instead of walls between diverse technical areas,
It’s another reason why top engineers are choosing
Vought — to keep abreast of all fields while advancing
in one.

CMHANCE,
QUGHT AIRCRAFT
INCORPORATEFD - DALLAS, TEXAS
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(Continued from page 64)

nology, and that a mere increase
in numbers of those with first de-
grees will not provide the type of
highlv-advanced technical knowl-
edge which is necessary.,

“The emphasis of a Federal pro-
gram for collegiate education, if
one is enacted,” he said, “should be
confined to graduate work and as-
sistance to the colleges in meeting
the crushing burdens of increasing
undergraduate enrollments.”

NEW ENGINEERING OPPORTUNI-
TIES IN STATE SERVICE

Building Plan Approval. The In-
dustrial Commission will appoint
two engineers to review plans for
public buildings and places of em-
ployment. They check conformance
to building code requirements,
consult with and advise architects
and engineers on structural design,
materials, mechanical  equipment
and electrical installation require-
ments. Training may be in mechan-
ical, structural, civil or electrical
engineering. The positions are in
Madison.

Specification Writing. The Bur-
cau of Purchases in the Capital
will hire an engineer to write
specifications for purchasing engi-
neering equipment, building con-
struction items, hardware, ete. He
should have two years of experi-
ence in purchasing, or in work
with specifications. Civil, mechan-
ical or structural background would
be desirable.

Interstate Highway System De-
sign. Civil engineers are being ap-
pointed in Milwaukee, Waukesha
and Eau Claire for design and con-
struction of expressways, turnpikes
and interstate bridges. The High-
way Commission starts graduates
in a rotation training program with
fast promotion to the II and III
levels and  competitive promotion
to top level responsibilities.

Airport Consultation and Design.
The Aeronautics Commission will
appoint a civil engineer to be
trained as an Airport Development
Engincer. He will survey proposed
airport sites, evaluate survey data,
prepare findings of necessity and
inspect airport construction. This
man should have or be willing to
sceure a pilot’s license so he can
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fly the Commission plane on his
assignments out of Madison.

General Information. The state
career srevice has been well estab-
lished in Wisconsin since 1905. En-
gineers are assigned to engineering
work. Professional standards are
high. Most positions involve ex-
perience that meets the require-
ments for registration. There is
very little travel involved except
in the Aeronautics Commission
position. Starting salaries are be-
tween five and six thousand. Merit
raises and promotion within the
service provide good salary ad-
vancement. Fringe benefits include
sick leave, vacation, group life in-
surance, retirement and Social Se-
curity . Bureau of Personnel,
Capitol, Madison.

OBITUARIES
MR. SIDNEY P. HALL

Sidney P. Hall, 70, of 2215 Ru-
dolph Road, a resident here for the
past 45 years, died at Luther hos-
pital following a heart attack at his
home.

Mr. Hall, a civil engineer, was
graduated from the University of
Wisconsin in 1910.

He was a member of the Na-
tional Association of Professional
Engineers and the Wisconsin Asso-
ciation of Professional Engineers.
He was a former employe of the
State Highway Commission, had
served on the DeMolay advisory
board. He was a member of the

APPLICATIONS FOR

Eau Claire Lodge F & AM No, 112
of which he was a past master,

He is survived by his wife Roy
D., two sons, Charles H. of Mexico
City, Mexico and Sidney D. of
Milwaukee, one brother, Charles
N., and one sister Mrs. A. A.
Chamberlain both of Huron and
four grandchildren.

W. F. BAUMGARTNER

William F. Baumgartner, 69, of
909 Fifth Avenue, died Monday
night at the Sacred Heart hospital
after a brief illness.

Mr. Baumgartner was employed
by the Wisconsin Highway Com-
mission for 42 years, and was ap-
pointed district engineer of the
commission office here in 1935. He
retired December 31, 1954.

Surviving are his wife, Lillie,
two sons, William S. of San Fran-
cisco and Thomas of Eau Claire,
and one grandson.

THE END
MEMBERSHIP REPORT

Total members and Affiliates:

Name and Position

MILWAUKEE

Edwin Osear Martinson
Research and Development
Koehring Corp.

William Paul Chapman
Director of Research
Johnson Service Co.

FOX RIVER VALLEY
Herbert Edward Kese
Civil Engineer

Immel Construction Co.

Chas. Harland Bennett
Sales Engineer
F. Hurlbut Company

WISCONSIN VALLEY
Alan Raymond Engler
City Engineer
Wisconsin Rapids

SOUTHWEST

Thomas Martin Germanson
Civil Engineer

Mead and Hunt, Inc.

WESTERN

Dale Robert Clausing

Industrial Engineer

The Trane Co.
Total—Members 4

Affiliates 8

1701 W. Wisconsin Ave.
Milwaukee, Wis.

3816 N. 40th St.
Milwaukee 16, Wis.

1003 W, Spring St.
Appleton, Wis.

201 Cedar St.
Green Bay, Wis.

1631 Chestnut St.
Wisconsin Rapids, Wis.

1706 Niemann Pl.
Madison, Wis.

2709 David Place
La Crosse, Wis.

Members . ....................... 1197
Dues exempt .................... :
BEBFSH . coenn e s aemm &
e 118
1324
Losses:
Resigned — R, Lindenaur, EIT, SW;
Vincent E. Myers, 0S; Transferred
to Colorado, K. R. Wright, SW .. 3
Change of Classification EIT to PE—
T. J. McCabe, Milw. ............ 1
Active to Retired — E. . mbault,
il adid 555 4 2 45 L et S g e 1
Additions:
Now MEMBEIS 4 wowonse vonewmoes ey 4
ABBIALES  vvovins sipmmn vasson wpenins doe 3
Total Members:
MembBEIS: .« wosws shmm rewes e dveen 1201
Dues BXempt coccen sessn owdes seeas 2
RBetred: oo laeaiass svsns aoags e 5
AfHliates i s sk sie i S e 119
1328
MEMBERS AND AFFILIATE MEMBERS
Reg. No. Sponsor

Address

E-4498 E. C. Koerper

E-6475 J. R. Meyer

E-6270 R. W. Stieg

KET-1377 | T. J. Driscoll

E-5632 C. Cajanus
ET-1648

H. H. Buer

ET-1506 | R. C. Bradford
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“Theyall agree..” ; o =

“Since the day we decided to get married, I've been
doing a lot of thinking about our future. It's time I
made a choice on a career. I've talked to the Dean of  »
Engineering, most of my professors, and to some of the ™ =
fellows who have graduated, and you know, they all

said the same thing.

“They all agree that the aircraft and missile industry
holds the best opportunities and the brightest future for
an engineer these days. What they said makes sense,
too, because developments in this field today really give
a fellow an opportunity to make important contribus,,
tions on vital projects.

“Not only that, but the aircraft industry is noted for
its good salaries. Generous benefits, too. And advance-
ment in both salary and position is limited only by how
far I want to go.” '

nlimited opportunities, high salaries, company-paid
U benefits unheard of until a few years ago — these
are only a few of the reasons why so many young engi-
neers with a keen eye to the future are choosing the
aircraft industry.

It is only natural that many engineering graduates
should consider joining Northrop Aircraft, Inc., be-
cause the company shares its many successes with everywﬂ""ca
member of its engineering and scientific team. Ad-
vanced projects at Northrop are now in production, and
active top-priority projects mean rapid advancement
and success for the individual engineer.

Such projects include the famous Snark SM-62,
world’s first intercontinental guided missile, now being
activated in the first United States Air Force missile 47
squadron; the USAF.T-38 supersonic twin-jet “ad-
vanced trainer; and other important missile and
manned aircraft weapon systems and components.

Engineers in more than thirty categories contribute
to Northrop's success in an ideal environment with the
Jatest tools of science, in its new Engineering Science
Center. Here you will work with leading scientists and
engineers who respect, acknowledge, and reward your
individual ideas and abilities.

Why not write us now . . . regardless of your class at
college. Ask us how you might best gain a career with
Northrop. Write to Manager of Engineering Industria]
Relations, Northrop Division, Northrop Aircraft, Inc.,
1033 East Broadway, Hawthorne, California.

NORTHROP

A Division of Northrop Aircraft, Inc.
BUILDERS OF THE FIRST INTERCONTINENTAL GUIDED MISSILE
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HE National Book Commit-

tee is sponsoring National Li-

brarv. Week March 16-22,
1958, This is an enormous program
to make people word-conscious
and reading-conscious for at least
one week of the year. Follow-
ing is a short explanation of this
l)]‘()gl'{l“l_

THE AIMS OF NATIONAL LIBRARY
WEEK

By Marchette Chute

The United States could not ex-
ist without the written word. Take
it awav and the country could not
operate. Very little work could be
carried on or knowledge transmit-
ted, and the civilization we know
would grind to a halt,

Nor can the United States exist
without readers. Ours is a govern-
ment of the many, not the few, and
it is based on trust in its citizens.
[t trusts them to have formed the
habit of finding out, and that
means the habit of reading. We live
in a complicated and difficult time,
when we must be well informed
if we are to survive, and as a
democratic nation we depend on
kl](;\\'l(‘('ig(’ as we never have
before.

Yet, as a nation, we have not
formed the habit of reading. A
Gallup poll of 1955 showed that
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by Don Tacke

61% of the adults in America had
not read any book except the
Bible the previous year. Another
survey showed that half the na-
tion’s adults live within a mile of
a public library but only one fifth
of them go inside. Reading has in-
creased in recent years as meas-
ured in newspaper, magazine and
book sales and in the use of pub-
lic libraries, but the increase has
not been as great as it has been in
many other uses of leisure time.

Certainly the people of the
United States have plenty of time
for reading. We have cut the sixty-
hour week to forty hours. We have
invented electrical appliances that
replace a great deal of manual la-
bor. We have lengthened the life
span. The opportunity exists, and
the leisure, but the American
people have not yet learned what
can be done with it.

It is to help them learn that Na-
tional Library Week has come into
being. Its purpose is to encourage
the people of the United States to
do more reading, and its theme for
the first year is “Wake Up and
Read!” We cannot afford a country
of lazy minds and the boredom
that comes from knowing little and
caring less. We cannot afford a na-
tion of non-readers.

This is the goal of Library Week.
Its success will lie in the hands of
the men and women who want to
awaken their fellow citizens to the
delight, the value and the magnifi-
cent opportunities of the habit of
reading, and who will encourage
them, in the first concerted na-
tional effort that has ever been

made in this field, to “Wake Up
and Read!”

HIGHER MANAGEMENT CONTROL
By T. G. Rose, D. E. Farr
McGraw—Hill, $5.50

This book presents a tested
method of assembling and inter-
relating significant facts and fig-
ures that will most quickly and
clearly show the progress of affairs
in a company. It brings together
financial, sales and operational
thinking and shows how to select
the key figures from the informa-
tion available on business, opera-
tions, profit and loss and financial
activities, and then interlock them
in a convenient control structure as
a basis for top-level decisions. The
book will be of special interest to
presidents of small and medium-
sized businesses, controllers, indus-
trial engineers, works managers
and sales managers.

SCIENTIFIC USES OF EARTH
SATELLITES

Edited by James A. Van Allen
Leading scientists, technicians,
and military experts in the field of
high altitude research discuss the
ways in which man-made satellites
can contribute to our knowledge of
the universe. Among the problems
treated are the optical and visual
tracking of a satellite, satellite in-
strumentation, meteorological
measurements from the vehicle,
and the possibilities of observing
cosmic rays, auroral radiation, the
earth’s magnetic field, the

sphere, and meteorites.

iono-
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ONICS
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This could be the most valuable reading you’ve ever done!

JUST PUBLISHED—YOURS FREE! An interest-
ing, comprehensive, 16-page brochure that will answer
your questions about how to use your training and
talents to your best advantage in the job you select.
The story is too big, too diverse and too detailed to tell
here—that’s why we ask you to let us send it to you.

Get this preview of a whole range of exceptionally
promising futures for the price of a postage stamp.
Find out how a fast-growing company encourages
engineers and scientists to develop their potentialities
to the fullest.

HIGHLIGHTS FROM THIS HELPFUL BOOK:

Raytheon’s Record — review of pace-setting activities in
electronics that widen horizons for you.

Research Program—suggestions for your future in either
“pure” or applied research.

Development and Design Program — prospects for you in
the practical application of research to the manufac-
ture of new electronic products and components.

Manufacturing Techniques Program —latest production
processes outlined for you who are inclined toward
supervision and management positions.

Application and Sales Program — advantages to you in
world-wide field engineering activities; rewarding
opportunities in electronic sales.

AND — important facts you want to know about indi-
vidualized training, your advancement opportunities,
chances for advanced study; company policies and bene-
fits; plant locations; living and recreational prospects.

For Your FREE Copy-Mail This Coupon!

[ e

RAYTHEON MANUFACTURING COMPANY
WILLIAM J. HOWELLS JR., COLLEGE RELATIONS DEPT.
WALTHAM 54, MASSACHUSETTS

Pease send me, without cost or obligation, Your Life and
Your Future at Raytheon.

Name.

Address.

City. Zone. State.

Name of College or University.
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53 AW FABER

Imported CASTELL
“BLACK GOLD”

Graphite

adds skill to your hand

Horizontal opportunities are
plentiful for graduate engineers
— but how about verti-
cal opportunities? How
high will you grow in
5 years?

That will depend on
your native talent, hard
work and such profes-
sional habits as the use
of imported A.W.FABER
CASTELL. “black gold”
graphite — the best na-
tural graphite testing
out at more than 99%
pure carbon — makes
Castell the world’s
finest drawing pencil. It
will add skill to your
hand as it does to sea-
soned Pros the world
over. Color-graded for
instant identification in
most of the 20 scienti-
fically-accurate degrees,
8B to 10H.

If you prefer a
Holder, try LOCKTITE
Tel-A-Grade 9800
which shows your de-
gree in a flash — plus
imported “black gold”
CASTELL 9030 Lead.
Shop in your college
store and insist on
CASTELL across the
board.

A.W.FABER-CASTELL |

PENCIL CO.,,INC. NEWARK 3, N. J.

Science Highlights
(Continued from page 42)

main reasons for contractors to de-
mand equipmcnt with greater
capacity.

One company spokesman put it
this way: “Our users need more
horsepower, more capacity, more
ruggedness to endure around-the-
clock operations, to produce more
vardage at lower cost and to beat
the profit squeeze. Earth-moving
bid prices have remained fairly
constant while labor, operating
and equipment costs have jumped
sharply.”

A shortage of experienced ma-
chinery operators has forced de-
sign to figure out easier-to-operate
methods; controls that last longer
despite rough treatment; and trans-
missions, largely hydraulic, that
will not only make shifting simpler
but protect equipment from dam-
age resulting from mishandling.

Of additional significance to fu-
ture design in the construction-
cquipment industry is the $33 bil-
lion federal road-building program
which between now and 1975 will
require $7.3 billion worth of ma-
chinery, Production output of the
industry is expected to increase by
45 per cent during the first three
years of the program. The industry
could meet the program’s needs
with existing equipment, but such
a prolonged project enables equip-
ment makers and their customers
to apply new design approaches
that would be prohibitive during
short-term projects,

Industry leaders are advancing
along six separate design fronts:
improving rubber tires and ex-
panding their use, improving met-
als, searching for more efficient
lubricants, upgrading the horse-
power of power plants while re-
ducing their size and weight, sim-
plifying work for the machine op-
erator and making servicing easier.

But most of all, the heavy-con-
struction equipment manufacturer
wants versatility, the magazine
found out. In demand is the trac-
tor that can be a dozer, a prime
mover, a crane, a backhoe, a front-
end loader and a shovel, Also in
demand is the mobile crane that
can be a shovel, a crane, a mate-
rials-handling unit, a piledriver
and a hoe. THE END

efle
Sailing
(Continued from page 19)

ing driving force. On the leeward
side, on the other hand, the suc-
tion on the sail is localized where
it will exert the maximum of power
in pulling the boat ahead.

The jib has a relatively high per-
formance as compared to the main-
sail. This is due partly to its high
aspect ratio, or ratio of height to
breadth, and partly to the fact that
there is no mast interference. Con-
sidering the two sails, jib (a tri-
angular sail set forward of the
mast) and mainsail (the large fore
and aft sail set aft of the mast),
contributing separately to the driv-
ing force, the jib furnishes more
than twice as much force in pro-
portion to its area than does the
mainsail,

The jib prevents the loss of effi-
ciency by the mainsail because it
prevents the breaking down of the
flow. It acts as a guide vane to
bring the air onto the mainsail at
a proper angle, as the air which
has just flowed off from the jib is
traveling at a smaller angle to the
axis of the hull than in the free
space above.

The jib also guides the flow of
air onto the base of the sail where
there is more area of working
surface.

The twist of the mainsail is
brought about by the pressure on
the windward side and the suction
on the leeward side.

Twist of a mainsail is harmful in
the fact that the flow tends to miss
the sail. That is, the air doesn’t
strike the sail in a perpendicular
vane, instead it tends to flow over
the sail. This flowing over does not
produce a driving force. Therefore,
steps should be taken to reduce
twist,

Since the usefulness of the jib in
helping out the mainsail is a func-
tion of the amount of twist in the
mainsail, some attention should be
paid to the factors causing that
twist.

The weight of the boom and of
the sail itself tend to reduce the
twist, while the aerodynamic forces
tend to increase it. The amount of
twist of a given sail on a given
boat will increase with increasing
wind speed. Therefore, the impor-
tance of the jib is greatest in heavy
winds. THE END
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as evidence of our
good intent...”

It was considered a bold stroke, in Nathaniel Jenkins’day, to fix one’s
mark or name to the product of his invention. In 1864, product quality
control was largely a matter of good intent and determination on the
part of the maker. Nathaniel Jenkins had that determination and, as evi-
dence of it, put his Diamond mark and signature on every Jenkins Valve.
Over the years, many new and different types of valves have joined the
Jenkins Valve family. And because the rigid, quality specifications set
by the founder have never been compromised, the Jenkins Diamond
trade-mark has steadily gained in value.

Indeed, to buyers and specifiers of valves everywhere, this mark has
become a trusted symbol of efficient, economical valve performance.
Jenkins Bros., 100 Park Avenue, New York 17.

a
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I just bought a new textbook and was hurrying to get to class
before the next edition came out.

~1
19

THE
FERROUS
WHEEL

words and pictures

by Tony DiTrapani

Then there was the fellow who
had the hobby of collecting stones
and keeping them in his bathroom.

He had rocks in his head.

LI

Heard an engineer relating his
adventures in the Korean war:

“Ammunition, food, and whiskey
had run out,” he said, “and we
were all parched with thirst.”

“But wasn’t there any water?”

“Sure, but this was no time to be
thinking of cleanliness.”

& 0 oo

Prof: I will not begin today’s
lecture until the room settles down.

Voice from rear: Go home and
sleep it off,

L

A diner in a restaurant rushed
over to the manager.

“I've been robbed,” he screamed.
“Somebody’s stolen my topcoat.”

“What kind of a topcoat did you
have?” asked the manager.

“It was a brown coat with rag-
lan sleeves,” renlied the man.

“Hmmm,” pondered the man-
ager, “Come to think of it, I saw a
man walking out of here wearing
that very coat.”

“Quick, quick!” shouted the cus-
tomer. “What did the guy look
like?”

“Terrible,” he sighed, “the sleeves
were too short for him.”
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Wine, women, and song are getting me down—I'm gonna hafta
quit that darn singin’ . , .

Question: Why didn’t the little
bee buy his gasoline at the
TEXACO station?

Answer: He was an ESSO bee.

The lion was stalking through
the jungle looking for trouble. He
grabbed a passing tiger and asked,
“Who is king of the jungle?”

“You are, O mighty lion,” an-
swered the tiger.

The lion then grabbed a bear
and roared, “Who is boss of the
jungle?”

“You are, O mighty lion,” an-
swered the bear.

Next the lion met an elephant
and asked, “Who is boss of the
jungle?”

The elephant grabbed him with
his trunk, whirled him around and
threw him up against a tree, leav-
ing him bleeding and broken.

The lion got up feebly and said,
“Just because you don’t know the
answer is no reason for you to get
so rough.”

Then there were the two red
corpuscles who loved in vein.

woOo%H

“Let's organize a fraternity.”
“Why?”

“I've just discovered a new grip.”

FEBRUARY, 1958

“Do you mean to tell me,” said
the judge, “that you murdered your
own dear grandmother for a paltry
three dollars?”

“Well, judge, you know how it
is. Three bucks here, three bucks
there—it adds up.”

“Doc, you've got to help me.
Last night 1 drank two quarts of
stolen gold paint.”

“Good Heavens! How do you
feel now?”

“Guilty.”

Bust Creme
Dishes and vases you bust can
be repaired quickly and easily
simply by smearing on a little
BUST CREME,

o o o

“Mommy, can I go out and

: ]
play?”
“What, with those holes in vour
pockets?”

“Naw, with the kids across the
street.”

& ou u

I was wandering through Madi-
son the other day, wasn’t doin’
anything, just sort of wandering
around, when T comes upon this
guy sprinkling purple dust around
his front yard. So I says to him, I
says, “Hey, what are you doin’ that
for?” And he says to me, he says,
“It keeps the elephants off my
grass.” So I says, “Shape up, there,
man, there haven’t been elephants
in Madison for thousands of years.”
And he says, “Well, confidentially,
its a good thing. This stuff isn’t
any good anyway.”

And I met another one of these
balmy guys just last week, riding
a bus. He was tearing up little
pieces of paper and throwing them
out the window as we rode along.
Naturally I'm wondering what it’s
all about, so I ask him, and he
says, “Why, it keeps the elephants
away.” I'm pretty T.0.d by this
time, so I says “But there AREN'T
any elephants around here!” This
was his big moment, see, so he
turns to me and kinda smiles and
says, “Effective, isn’t it?”

Do you ever have that snowed feeling?
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A thousand miles up the Amazon
CONTROLS MUST FUNCTION... WITHOUT PAMPERING!

A thousand miles up the Amazon puts you about 200 miles south of
the Equator—and .a whale of a long way from service, as we know it.
Bur, nevertheless, there stands the Manaus Refinaria del Companhia
de Petroleo da Amazonia, complete with the most modern refining
equipment.

Here, every bit of equipment must stand on its own merit... there
is no time for pampering. Sources of supply and repair are too far
away to help much.

So, when they hacked this refinery out of the jungle, they chose Fisher
control valves and liquid level controls.

In a recent report, Arturo Amorim, Vice President and Director of
Operations, states, * ... All are delivering excellent performance™
Which again proves that you can’t beat more than three quarters of a
century of Fisher engineering know-how for day-after-day depend-
ability.

FISHER GOVERNOR COMPANY

Marshalltown, lowa /Woodstock, Ontario

Manaus Refinery
COMPANHIA de PETROLEO da AMAZONIA
Designed by
SOUTHWESTERN ENGINEERING COMPANY
Los Angeles, California

Inaugurated September &, 1956

Fluid Catalytic Cracking Uni#
Designed by
UNIVERSAL OIL PRODUCTS COMPANY

Des Plaines, lllinois

CONTROL VALVES—LIQUID LEVEL CONTROLS
Supplied by
FISHER GOVERNOR COMPANY
Marshalltown, lowa / Woodstock, Ontarig

SINCE 1880
WORLD LEADER IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROLS
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SURE means of identifying
Engineers this time of year
is the beard he fluourishes—

green, red, orange, or the mundane
brown or black. If you see a man
with a beard, you can bet that he’s
an Engineer because very few hill
students can grow beards, A lot of
them try, only to discover after
several weeks that nothing has ap-
peared and they have been shaving
since sixth grade for no good rea-
son. Poor devils! The best they can
do is gape in admiration as a
Schweppesman-like Engineer swag-
gers past.

LB A -

The problem of the equilateral
triangles and matches can be easily
solved by forming a triangle in a
horizontal plane and placing a
match at each of the three vertices
and forming a pyramid. Result:
four equilateral triangles, count
em.

L L

The line BC in the circle prob-
lem comes out to 4 inches.

LI -

The salesman’s home is between
the two cities so that Train A ar-
rives at 9:00, while Train B, going
in the other direction, pulls into
the station at 9:02., The next A
Train comes at 9:10. The maxi-

76

So You Think
You're SMAR'T!

by Sneedly bs61

mum amount of time that the
salesman can wait for the A Train
is 8 minutes. For the B Train he
can wait a maximum of 2 minutes.
Assuming that the salesman arrives
at the subway platform in an en-
tirely random manner, he will take
the A Train four times more often.
This means that he will visit city
A four times more frequently than
city B.
& & 5

The accompzmying dia gram
shows how one would divide the
land to satisfy the conditions of the
will.

Now for this month’s problems.
Don't forget the $10.00 cash prize
that awaits the writer of the cor-
rect solutions. The earliest post-
mark decides the winner, so don't
put it off! Send your solution to:

SNEEDLY

¢/o The Wisconsin Engineer

Mechanical Engineering Bldg.

Madison, Wisconsin.

& & O
Here's the first one:

There are four flies on the four
corners of a square. Each one faces
the fly next to him, in a clockwise
direction. Each starts walking at a
certain instant, always walking di-
rectly toward the fly he was orig-
inally facing. All walk at the same

speed. When they meet at the cen-
ter, how far has each walked?
o 1w £+
Circles are stacked so as to fit in
a triangle of 8” base and 107
altitude as shown:

Each circle is inscribed in the
triangle and resting on the circle
below.

There are an infinite number of
circles involved.

a. What is the sum of the cir-

cumferences of all the circles?

b. What would be the total sur-

face if the figure represents
spheres in a cone?

¢. What fraction of the triangle’s

area is covered by these
circles?
E:3 o o

Bill and David start towards
each other from opposite ends of
a 40 mile road at the same time.
Bill travels at 3 miles per hour, and
David at 5 miles per hour. At the
same moment, a bee starts with
Bill and flies at 20 miles per hour,
flying back and forth between the
two boys during their journey.
What is the total distance the bee
has flown when the two bhoys
meet?
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FEBRUARY,

BOY! ARE WE TIRED OUT

In fact we're about ready to retire, all three of us. My name is Russ Jacob-

son and that’s me grinning at you from the left side of the picture. In the middle
is my boss Jim Schilling and that’s big Al Clauer on the right. We're the fellows
that have been responsible for putting out The Wisconsin Engineer this year.
Jim is the Editor-in-Chief, I'm the Associate Editor-in-Chief and big Al is the
Business Manager. Jim and I are EE’s and Al is a Met E. We're all Seniors
graduating in June and now we need to find fellows that can take over our
jobs in the future. We all joined the staff of The Wisconsin Engineer when we
were Sophomores and after a couple of years of learning the ropes we were
given our present jobs. I've found it’s been a splendid opportunity to learn
something about the publishing business and more particularly technical pub-
lications. We need men for both the editorial staff and business staff so if you're
a Freshman, Sophomore, or Junior in Engineering and you think you’d like to
find out more about the positions we have available why dont you contact me.

My name again is Russ Jacobson and you can call me at 3-7375.

Remember there are plenty of rewards for working on your magazine. For
one thing you get to see your name in print and everyone is human enough to
like that even though we are engineers. Then of course there’s our free banquet
every year and we all get citations and keys as awards for a job well done.
But perhaps the biggest satisfaction comes in looking at the magazine and
seeing the story we wrote or laid-out, or the picture we drew. So if you're really
interested and not afraid of a couple of hours work every month give me a

call—that number again is 3-7375.
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PHOTOGRAPHY AT WORK—No. 25 in a Kodak Series

Nuclear reactor vessel for
Shippingport, Pa. power plant
designed by Westinghouse
Electric Co. under contract with
the A.E.C. for operation by
Duquesne Light Company.

Combustion Engineering designed and built this “couldn’t-
be-done” reactor vessel for America’s first full-scale
nuclear power station. And photography shared the job of
testing metals, revealing stresses and proving soundness.

OUNTLESS unusual—even unique—
problems faced Combustion
Engineering in creating this nuclear
reactor vessel. Nine feet in diameter
with walls 8% in. thick, it is 235 tons
of steel that had to be flawless,
seamed with welds that had to be
perfect. And the inner, ultrasmooth
surface was machined to dimension
with tolerances that vie with those
in modern aireraft engines.

Photograph showing patterns of
stress concentration. It was taken
of a plastic model of a reactor
vessel loaded to simulate the strains
a real reactor vessel would undergo.

As in all its construction, Combus-
tion Engineering made use of
photography all along the way. Pho-

Radiographs of the reactor vessel
welds were made with a 15,000,000-
volt betatron. Every bit of the
special steel, every weld had to be
proved sound and flawless,

Rochester 4, N. Y.

L I I I B R R ]

EASTMAN KODAK COMPANY, Rochester 4, N.Y.
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tography saved time in the drafting
rooms. It revealed where stresses
and strains would be concentrated.
It checked the molecular structure
of the steel, showed its chemical
make-up. And with gamma rays it
probed for flaws in the metal, imper-
fections in the welds.

Any business, large or small, can
use photography in many ways to
save time and money. It can go to
work in every department—design,
research, production, personnel,
sales, and accounting,
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CAREERS WITH KODAK

With photography and photographic processes becoming increasingly
important in the business and industry of tomorrow, there are new
and challenging opportunities at Kodak in research, engineer-
ing, electronics, design and production.

If you are looking for such an interesting opportunity, write
for information about careers with Kodak. Address: Business
and Technical Personnel Dept., Eastman Kodak Company,

.
.
.
.
.
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Although many surveys show that salary
is not the prime factor contributing to job
satisfaction, it is of great importance to
students weighing career opportunities.
Here, Mr. Gouldthorpe answers some
questions frequently asked by college
engineering students.

Q. Mr. Gouldthorpe, how do you deter-
mine the starting salaries you offer
graduating engineers?

A. Well, we try to evaluate the
man’s potential worth to General
Electric. This depends on his quali-
fications and our need for those
qualifications.

Q. How do you evaluate this potential?

A. Wedo it on the basis of demon-
strated scholarship and extra-curric-
ular performance, work experience,
and personal qualities as appraised
by interviewers, faculty, and other
references.

Of course, we’re not the only com-
pany looking for highly qualified
men. We're alert to competition and
pay competitive salaries to get the
promising engineers we need.

Q. When could | expect my first raise
at General Electric?

A. OQur primary training programs
for engineers, the Engineering Pro-
gram, Manufacturing Program, and
Technical Marketing Program, gen-
erally grant raises after you've been
with the Company about a year.

Q. Is it an avtomatic raise?

A. It's automatic only in the sense
that your salary is reviewed at that
time. Its amount, however, is not
the same for everyone. This depends
first and foremost on how well you
have performed your assignments,
but pay changes do reflect trends in
over-all salary structure brought on
by changes in the cost of living or
other factors.

One of a series

Interview with General Electric’s

Hubert W. Gouldthorpe

Manager —Engineering Personnel

Your Salary

Q. How much is your benefit program
worth, as an addition to salary?

A. A great deal. Company benefits
can be a surprisingly large part of
employee compensation. We figure
our total benefit program can be
worth as much as 1/6 of your
salary, depending on the extent to
which you participate in the many
programs available at G.E.

Q. Participation in the programs, then,
is voluntary?

A. Oh, yes. The medical and life
insurance plan, pension plan, and
savings and stock bonus plan are all
operated on a mutual contribution
basis, and you're not obligated to
join any of them. But they are such
good values that most of our people
do participate. They’re an excellent
way to save and provide personal
and family protection.

Q. After you've been with a company
like G.E. for a few years, who decides
when a raise is given and how much it
will be? How high up does this decision
have to go?

A. We review professional salaries
at least once a year. Under our
philosophy of delegating such re-
sponsibilities, the decision regarding
your raise will be made by one man
—the man you report to; subject to
the approval of only one other man
—his manager.

Q. At present, what salaries do engi-
neers with ten years’ experience make?

A. According to a 1956 Survey of
the Engineers Joint Council®, engi-
neers with 10 years in the electrical
machinery manufacturing industry
were earning a median salary of
$8100, with salaries ranging up to
and beyond $15,000. At General
Electric more than two thirds of our
10-year, technical college graduates
are earning above this industry

median. This is because we provide
opportunity for the competent man
to develop rapidly toward the bigger
job that fits his interests and makes
full use of his capabilities. As a
natural consequence, more men have
reached the higher salaried positions
faster, and they are there because of
the high value of their contribution.

I hope this answers the question
you asked, but I want to emphasize
again that the salary you will be
earning depends on the wvalue of
your contribution. The effect of such
considerations as years of service,
industry median salaries, etc., will be
insignificant by comparison. It is
most important for you to pick a job
that will lef you make the most of
your capabilities.

Q. Do you have one salary plan for
professional people in engineering and
a different one for those in managerial
work?

A. No, we don’t make such a
distinction between these two im-
portant kinds of work. We have an
integrated salary structure which
covers both kinds of jobs, all the way
up to the President’s. It assures pay
in accordance with actual individual
contribution, whichever avenue a
man may choose to follow.

* We have a limited number of copies of
the Engineers Joint Council report en-
titled ‘‘Professional Income of Engi-
neers—1956."" If you would like a
copy, write to Engineering Personnel,
Bldg. 36, 5th Floor, General Electric
Company, Schenectady 5, N. Y. 959-7

LOOK FOR other interviews dis-
cussing: ® Advancement in Large
Companies ® Qualities We Look For
in Young Engineers ® Personal De-
velopment.

GENERAL @3 ELECTRIC
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