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Who grows
the "hair"
that crowns a
million
beauties?
The same Union Carbide whose
alloys help keep the crunch
in rock crushers.

The "hair" is our DYNEL modacrylic fiber. I t looks like real hair
and feels like it.
It's the same DYNELthat's used
to make luxurious deep-pile coats.
It's t h e same fiber that's used to
make filters f o r heavy-duty industrial a i r systems and home a i r
conditioners. And its versatility
is t h e reason why we'll be "growing'' millions of extra pounds of
DYNELthis year.
Lots of things a r e going on a t
Union Carbide. We're producing
new alloys to re-surface equipment such a s rock-crusher rolls
and keep them in action longer.
Other new alloys a r e helping t h e

chemical industry stop costly attacks of acids and corrosives. And
we've recently introduced some
new silicone rubber compounds
with greatly improved resiliency
f o r use by the aerospace and automotive industries.
To keep bringing you these and
many other new and improved
products, we'll be i n ~ e s t i n ghalf a
billion dollars on new plant construction during the next two
years.

L E A R P R I N T IS THEIR COMMON DENOMINATOR
The reason for that is quality. To do the best work
You have to start with the best i=i&erials. For over 30
years Clearprint Technical Papers have served students, educators, and professionals with distinction.
Clearprint's unchanging character includes 100%
rag uniformity, permanent transparency, outstanding
erasing and handling qualities. You get all this in
addition to Clearprint's ideal ink and pencil surface.

Â Everyone who uses technical papers should try this
comparative test: Draw, erase, and hold the sheet to
the light. Not a chance of a ghost!
Repeat and repeat
test.
^^will ^you
agree
Clearprint is h'lerica's finest technical paper. Introduce your students t~ it today. Â Write now
for Clearprint samples, sizes, and prices.
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e to remember for career potential? SIKORSKY.
It could be the first step to a wise career decision.
For never was there a better opportunity for young engineers
like yourself to participate in the growth of a dynamic,
young industry . .to enter the expanding world of advanced
VTOL systems.

.

Let's enlarge on this point. Throughout the history of
engineering, man's ability to progress has been accomplished
by combining one technology with another. And at Sikorsky
Aircraft we're doing just that.
The Sikorsky vehicle of today is an advanced VTOL system
blending the technologies of sophisticated electronic
systems and the helicopter airframe to provide a uniquely
new, most versatile means of transportation. Today, our
VTOL systems are working in the broadest areas-ranging
from space capsule recovery to commercial and industrial

. ..

transport. And we are aiming far into the future with the
further advancement of this new technology.
And what about you? As a Sikorsky engineer, you would be
helping to move "tomorrow" closer by working in small
interdependent groups on demanding problems in such
areas as aerodynamics
human factors engineering

* automatic controls structures engineering * weight
prediction * systems analysis * operations research
e reliability/maintainability engineering * autonavigation systems * computer technology, among others.

..

Opportunities for individual stature and personal progress
are here. now.

..

And professional competence is further advanced by our corporation-financed Graduate Education Program.

Please consult your College Placement Office for campus
interview dates-or-for
further information, write t o
Mr. Leo J. Shalvoy, Engineering Personnel.
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Caltech's Developing Computer System
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T h e progress v^ hich Caltech has made in the
application of the present computer system has
induced t h e IBM Corporation t o make a
c;ompletely new and much more advanced
SJ stein a\ ailable t o the Institute.
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On Our Cover
Michael Mahori. graduate student in
physics, works at a cathode-ray tube
display console in Caltech's Booth
Computing Center. The console, an
electronic device connected directly to
the computer, flashes information to its
operator from the computer in both
graphical and literal form, at extremely
high speeds. The operator uses a light
pen to enter additional data into the
computer and reads the results immediately on the face of the console.
This rapid two-way communication between computer and operator is a tremendous help in speeding up research
projects.
On pages 7-10, further news of Caltech's rapidly developing computer
system by Dr. G. D. McCann, director
of the Booth Computing Center.

professor of astronomy at Caltech
and staff member of the Mount Wilson
and Palomar Observatories, ha& just
discovered five of the most distant
known objects in the universe. How he
located these quasi-stellar radio sources
and what astronomers know about
them is described in "Extending the
Frontiers of Space"' on pages 11-14 of
this issue.

Why become an engineer at
Garrett-AiResearch? You'll have to
work harder and use more of
your knowledge than engineers
at most other comoanies.

If

you're our kind of engineer,
you have some very definite ideas
about your career.
For example:
You've worked hard to get a
good education. Now you want to
put it t o work in the best way
possible.
You will never be satisfied with
run-of-the-mill assignments. You
demand exciting,
challenging projects.
You not only accept
individual responsibility -you insist upon it.
Does that sound like
you? Then AiResearch
is your cup of tea.
Our business is
mainly in sophisticated aerospace
systems and subsystems.
Here, research, design, and development lead to production of

actual hardware.
That means you
have the opportunity to start with
a customer's problem
and see it through to a
system that will get the job done.
The product lines a t AiResearch,
Los Angeles Division, are environmental systems, flight information
and controls systems, heat transfer
systems, secondary
power generator
systems for missiles
and space, electrical systems, and
specialized industrial systems.
In the Phoenix Division there are
gas turbines for propulsion and
secondary power, valves and control systems, air turbine starters
and motors, solar and nuclear
power systems.
I n each category AiResearch
employs three kinds of engineers.
Preliminary design engineers do
t h e analytical and theoretical
work, then write proposals.
Design engineers do the layouts; turn an idea into a product.
Developmental engineers are
responsible for making hardware
out of concepts.
Whichever field fits you best, we
can guarantee you this: you can
go as far and fast as your talents

can carry you. You can make as
much money as any engineer in a
comparable spot - anywhere. And
of course, a t AiResearch, you'll
get all the plus benefits a top company off ers.
Our engineering staff is smaller
than comparable companies. This
spells opportunity. It gives a man
who wants to make a mark plenty
of elbow room t o expand. And
while he's doing it he's working
with, and learning from, some of
the real pros in the field.
If the AiResearch story sounds
like opportunity speaking to youdon't fail to contact AiResearch,
Los Angeles, or Phoenix, or see our
representative when he comes to
your campus.
An equal opportunity employer

AiResearch
is challenge
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WORLD TRADER
From Argentina to Australia . . . from Tanzania to Turkey, GM's familiar trademark
is constantly on the go from country to country throughout the world.
With 49 manufacturing, assembly or distribution centers in 22 foreign countries,
employing more than 150,000 people, General Motors sells i t s products in more
than 150 countries.
Who benefits? Everybody. Overseas customers get vehicles and other useful products built to their precise requirements. Resultant taxes, wages and technical skills
help stimulate the economy of foreign countries. The U. S. gets vital inflow of
dollars from overseas sales.
And it's all made possible by the people of General Motors
abroad.

. . . at

home and

eneral Motors Is People...
making better things for you
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O R ENGINEERING EXCELLENCE CALL IN STONE & WEBSTER

Stone & Webster building world's first commercial

ETHYLENE-DERIVED N-ALPHA OLEFIN PLANT
Stone & Webster Engineering Corporation has
been engaged by Gulf Oil Corporation to construct
a plant at Cedar Bayou, Texas, which will use a
design developed by Gulf Research and Development Company to produce normal alpha olefins in
multi-million pound quantities. The product is in
demand for use in biodegradable detergents, plastics, fibers and specialty chemicals. High purity

ethylene feed stock for the new plant - to be completed in 1965 - will be supplied by an olefin unit
recently designed and constructed at Gulf's Cedar
Bayou chemical complex by Stone & Webster.
Stone & Webster's experience and capabilities in
the design and construction of petrochemical plants
is demonstrated by reliable and efficient projects
around the world.

A STONE & WEBSTER

New York Boston * Chicago

engineering Corporafion

Houston San Francisco Los Angeles Seattle Washington, D. C.
+

Stone & Webster Engineering Limited- London *Stone &Webster Engineering S. A.-Paris Stone & Webster Engineering N.V.-Amsterdam
Stone & Webster Canada Limited-Toronto Associated Engineers & Consultants, Inc.-Garden City, N.Y.
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Developing omputer System
We define as "intelligent thought" all of man's
efforts to derive orderly concepts or laws from observations of himself and the world around him, by
focusing attention successively on small segments
of the total body of information, and atten~ptingto
enlarge the field of his concepts by correlating these
studies.
I n certain areas of scientific investigation, such
efforts have resulted in the development of formal mathematics, with their concise algebraic languages. In many fields, however - and most notably
in the life and behavioral sciences - man has been
forced to grope through complex masses of information without any suitable way of reducing his
obser\ ations to orderly concepts.
From World War II technology has come a tool
which adds a new dimension to this quest for intelligent understanding - the general purpose digital computer. This computer has two principal components. One component is a data processor which,
with a fixed number of relatively simple algebraic'
algorithms, can simulate any intelligent information-processing function by the proper serial com-

Richard Marsh, senior research fellow in
cheinifstq, co~ritriunicateswith thi.' coniputer from u remote users conmle in the
clieniisfry laboratories. A crystallogrupher, Mar/sh uses the computer in studies
to determine molecular structure by
means of x-ray diffraction. There are
four remote users consoles on c a m p &
m u ; next fall there will be 25, and within iivo years there HUH) be (is maiiy as 1flf).

bination of these algorithms. The other component
is a complex hierarchy of memory structures capable of storing vast amounts of information, which
can be recalled and reprocessed in an infinite variety
of ways. Because the rules or programs for this serial
series of data-processing can also be stored in memory and processed, it is possible for the system to
modify its own programs and thus simulate learning - an essential property of true intelligence.
Digital computers were first applied effectively
only to formal mathematics - arithmetic, algebra,
calculus, and stochastic processes. However, during the past ten years significant progress has been
made in their use to simulate lion-formal information processing - such as the modeling of game
playing, problem solving, and theorem proving.
These efforts have resulted in the development of
important new concepts of information storage and
retrieval and of information manipulation. Such
conlputer systems can be particularly useful in our
studies of actual living nervous systems.
Tlie basic concepts emerging from the formalization of modern information-processing tech-

versational langua

lso possesses true syi
died to research on si!
Suitable computer s

. .

anging from molecular studies, through neural netvork analysis, to studies of thought pro
~atural-languagecognitive-process lev
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two computers is achieved by four interconnections;
the computers are interconnected through 25 million words of tape memory, 18.5 million words of
disc memory, 64,000 words of core memory, and an
instantaneous trap control.
In a typical application, the IBM 7040 will set up
the proper programs and data for each new problem
in the disc memory, periodically interrupting the
IBM 7094 to send it (via the core memory) an updated disc map and priority listing. As the IBM
7094 finishes each job, it stores the output in the
disc memory and interrupts the IBM 7040 with
instructions for the removal of the output data.
It is important to note that this system concept
was developed largely through a cooperative effort
with major departments of the Institute interested
in computer applications. In the original planning,
three major modes of system usage were envisioned:
1. Collection and analysis of direct experimental
data by major research facilities.
2. Rapid production computing using pre-developed programs stored in the main disc memory.
3. New program development through the use
of compilers. These are programs that translate
problem descriptions from some form of formal algebraic language into the machine language of the computers.
Some months after the system had been placed
May 1965
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in operation, a fourth mode of interaction between
people and the system was implemented. This is
called QUIKTRAN and was originally developed
by the IBM Corporation.
This mode of operation enables the human user
and the computer to work together on the problem
of creating a useful program. A remote typewriter
console is the medium of communication, and many
such stations can be used simultaneously. In its
simplest application the remote typewriter can be
used as a desk calculator. By typing in a statement
asking for a function (such as a cube root or cosine
function), together with the number to be used,
one obtains the desired function. In its more sophisticated mode of operation, QUIKTRAN permits
one to type in any series of algebraic statements
thatIPmightform a given problem program.
The computer checks each statement for format
consistency, looks for omission or illogical statements, and immediately types back its comments.
The user can then ask the computer to carry out the
statements, either singly or in groups, with certain
trial data to test it for correctness, and can quickly
correct any errors found by the computer in the
process. Solutions can then be run off. Higher-order
"conversational" modes are now under development
by the Computing Center staff.
The progress which the Institute has made in the
application of the present computer system has in-

duced the IBM Corporation to make a completely
new and much more advanced system available to
the Institute. This system7scheduled for installation
in October 1965, is illustrated below. For convenience> the diagram is divided into four sections.
Section A>the central computer system>represents
the expansion of the shared file shown on p. 9. Here
the IBM 7040-7094 system is replaced by a 360/50
and probably a 360/70. The shared file becomes a
high-speed bulk core with a random access time of
8 microseconds instead of the 7 milliseconds of the
present disc memory.
Section B (the shaded areas) functions as (1)
the primary bulk libraxy storage, and ( 2 ) the expanded form of algebraic conversational modes.
Section C shows a series of two 180 digital computers designed for experiment data collection and
"on-line" preprocessing of experimental data.
Section D shows the large number of remote
typewriter consoles and cathode ray display devices
which are being provided for a variety of uses7including formal course instruction.

1

In the present system> the QUIKTRAN mode
must be operated independently of other system
modes. It is presently being run one hour per day.
In the new system, the new form of algebraic conversational mode will actually be intedexed with
the other modes in which the system can be used.
Furthermore, there will be a generalized "translator" ifi the system which will enable a user to specify any consistent algebraic language to the computer. Once this has been done, the computer,
having immediately learned this new language,
works with the user7helping him to write and execute his program in his own language.
The very large bulk core memory of the new system also permits the development of a higher order
of conversational modes or methods by which the
computer and humans can work together on highorder thought processes. One form of these modes
makes use of such natural conversational languages
as English, and is suitable for the simulation of cognitive processes and research in linguistics and psychology.

HIGH SPEED CENTRAL PROCESSOR
360170

BULK CORE
SHARED FILE
MEMORY

CaltecKs new computing system, to be installed in October 1965.
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bq Graham Berry

xtendin the Frontiers of
Maarten Schmidt, professor of astronomy at Caltech, and staff member of the Mount Wilson and
Palomar Observatories, has found that five quasistellar radio sources are farther away than any other
k n ~ object
n
in the universe. The discovery is described by the Observatories as a breakthrough in
determining relative cosmologicd distances.
The most distant of the five objects, 3C-9, is so
remote that it appears to be receding from the earth
at 80 percent of the velocity of light - 149,000 miles
a second. Under the expanding universe theory, the
faster an object recedes from the earth, the farther
away it is.
"The light we now see from 3C-9 left it many
billions of years ago, before the sun and the earth
were born and when the expanding universe was
May 1965

only 9 third as large as it is today," says Dr. Schmidt.
"It started from 3C-9 only a few billion years after
the universe was born." The universe is considered
to be ten to fifteen billion years old.
Although all five quasi-stellars are many billions
of light years away, their exact distances cannot be
stated because that would require accurate knowledge of the evolution of the universe, What we
have are their relative distances.
As is t n ~ eof other objects far beyond our Milky
Way Galaxy, their relative distances are inferred
from their red shifts. The greater the red shift of its
spectrum, the farther away an object is believed to
be. However, the relationship of red shift to distance
is still uncertain for objects that are more than a
billion light years away. At such distances the un-

known geornetly of the universe rnay affect this
relationship. It is hoped that these uncertainties
will be resolved by stuclyirig the red shifts, brightnesses, arlcl sizes of many more quasi-stellars.
Previous to this annc)~~ncemerlt,
recl shifts had
been obtained for f o ~ quasi-stellars.
~r
Dr. Schmidt
obtained three of them. The largest was that of 3C147, whose red shift corresporlds to a recession rate
of 76,000 miles a secorlcl. For such large red shifts,
the correspor~clir~g
velocities are cornp~~ted
accorcling to Einstein's special theory of relatihity proposed in 1905.
The five new red shifts which the astronomer has
obtairied are for the following five quasi-stellars
and correspur~dto the follc>wi~lgrecession rates:
3C-254-93,000 miles a second; 3C-245-113,000
miles a second; CTA-102-114,000 rniles a second;
3C-287'-115,000 miles a second; and 3C-9-149,000
miles a second. The ''3CY'desigr~ationindicates a
12

listing in the third Cambridge catalog of radio
sources. The "CTA" prefix indicates inclusion in the
"Caltech List A" of radio objects.
The red shifts of the riew quasi-stellars are so
large that three spectral lines from the fm ultraviolet are shifted into the visible part of the spectrum. One of these is the Lyrrian alpha line of hydrogen>which never befc~rehad been observed from a
ground-based observatory.
Last ~11011thsome Russian astrorlotners reported
that one of the five new objects, CTA-102, emits a
radio signal that varies in a 100-day cycle. A Moscow report said the variable signal might be evidence of a snper civilization. However, Drs. Allan
Sandage, st& member of the Mt. Wilson and Palomar Observatories, and John Wyndham, Caltech
radio a~troriorner~
said'they believe the signal comes
from a natural source. They had pre~iouslyidentified CTA-102 as a quasi-stellar, Dr. Schmidt's deEngineering and Science
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Frontiers of Space . . . continued
marks represented actual spectral lines, Dr. Schmidt
obtained at least four spectral photographs of each
object. Two or more spectral lines were required
on each spectrum to determine the red shift at all.
Great as are the difficulties in obtaining the spectral lines, they are small in comparison with those of
interpreting them. Dr. Schmidt describes the problem as follows:

Interpreting spectral lines
A red shift is produced by a light source moving
away from the observer, just as a blue shift is produced if the light source is approaching. The light
waves from a receding source are stretched out,
lengthened. The faster the object's motion away
from the observer, the more its light waves are
stretched and the greater the shift toward the redder end of the spectrum, where the light waves are
the longest.
Sound waves are affected similarly by motion. A
train's horn is higher in pitch as it approaches, because the sound waves are shortened, and lower as
it recedes, when the sound waves are lengthened.
Now imagine a locomotive with ten horns on it,
each with a different pitch. The tones of three horns,
say, are too high in pitch for the human ear to detect (like the special dog whistles; dogs can hear
tones that are higher than 20,000 cycles per second,
but humans can't). If the train were moving away
fast enough, the sound waves of the normally inaudible horns would be stretched out enough to
move into the audible range. We would hear them.
This is what is^happening in the spectra of the
quasi-stellars. For instance, the wavelengths of the
light from 3C-9 are three times longer than they
would be if that quasi-stellar were at rest in relation
to the earth. Each wavelength is represented by a
spectral line which normally has a specific location in a spectrum. However, for 3C-9 a line normally located in a spectrum at 1,550 angstroms
would, if the wavelength were thrice as long, be located at the 4,650-angstrom mark. An angstrom is
equal to one 254-millionthof an inch. A wavelength
that is 1,550 angstroms in length is too short to be
visible on the earth's surface. That is because our
atmosphere absorbs all wavelengths of less than
3,100 angstroms. However, a wavelength of light
that is 4,650 angstroms long is visible as blue light.
In observing the two or more lines in the spectrum of a fast-receding quasi-stellar, Dr. Schmidt
suspected that these lines represented wavelengths

that normally are invisible. The problem then was
to identify that quasi-stellar's spectral line pattern
with part of the laboratory spectrum, which is made
up of the prominent lines of the more abundant elements. Once the identification is made, the red
shift follows from the difference in the wavelengths
of the quasi-stellar line pattern and the laboratory
line pattern.
For the nearest of the five new quasi-stellars, 3C254, Dr. Schmidt obtained five spectral emission
lines. The lines disclose two forms of neon (I11 and
V), and one each of carbon 111, magnesium I1 and
oxygen 11. The Roman numerals represent the degree to which the chemicals were ionized. Neon I11
denotes neon atoms with two fewer than a full complement of electrons. Neon V signifies neon atoms
with four less than the full complement of electrons.
For the next most distant objects - 3C-245 and
CTA-102 - the astronomer obtained the same two
lines on each of their spectra - those of carbon I11
and magnesium 11. The lines of CTA-102 were
shifted a little more than those of 3C-245, indicating that CTA-102 was farther away.
In the spectrum of the second most distant of the
five objects, 3C-287, Dr. Schmidt obtained three
lines - the two that had been found for 3C-245 and
CTA-102 (carbon I11 and magnesium 11), plus
another one, that of carbon IV. This is the first time
that carbon IV'S line has been obtained for an astronomical object. That is because the wavelength
of its light normally is 1,550 angstroms - too short
to be visible. However, in the spectrum of 3C-287
the wavelength has been red-shifted (lengthened)
to 3,192 angstroms.
Getting the carbon IV line in 3C-287 was vital
in obtaining a red shift for the most distant of the
objects - 3C-9. Dr. Schmidt got two lines for 3C-9
- that of carbon IV and that of Lyman alpha. In
3C-9, the carbon IV line has been red-shifted to
4,668 angstroms, which is slightly more than three
times its normal (at rest) wavelength of 1,550
angstroms.

A new method
In determining the red shifts for these five farout objects, Dr. Schmidt has discovered the key to
unlocking the red shifts of other quasi-stellar objects that may be even farther away. The key is
this step-wise method of uncovering new spectral
lines that never before have been visible because
the wavelengths of their light were too short,
Engineering and Science

raduation was only the beginnin
of Jim Brown's education

ecause e joined Western Electric
Jim Brown, Northwestern University, '62, came with
Western Electric because he had heard about the Company's concern for the continued development of its
engineers after college graduation.
Jim has his degree in industrial engineering and is
continuing to learn and grow in professional stature
through Western Electric's Graduate Engineering
Training Program. The objectives and educational philosophy of this Program are in the best of academic
traditions, designed for both experienced and new
engineers.
Like other Western Electric engineers, Jim started
out in this Program with a six-week course to help in
the transition from the classroom to industry. Since
then, Jim Brown has continued to take courses that
will help him keep up with the newest engineering
techniques in communications.

This training, together with formal college engineenng studies, has given Jim the ability to develop
his talents to the fullest extent. His present responsibilities include the solution of engineering problems
in the manufacture of moly-permalloy core rings, a
component used t o improve the quality of voice
transmission.
If you set the highest standards for yourself, enjoy
a challenge, and have the qualifications we're looking
for - we want to talk to you! Opportunities exist now
for electrical, mechanical and industrial engineers,
and for physical science, liberal arts and business
majors. For more information, get your copy of the
Western Electric Career Opportunities booklet from
your Placement Officer. And be sure to arrange for an
interview when the Bell System recruiting team visits
your campus.

Principal manufacturing locations in 13 cities D Operating centers in many of these same cities plus 36 others throughout the U.S.
Engineering Research Center, Princeton, N. J.
Teletype C o r ~ . ,Skokie, Ill.. Little Rock. Ark. 0 General Headquarters, New York City

The Month at Caltech
Sloan Foundation Grant
A new phase of growth at the Institute is heralded
this month with the announcement by President
L. A. DuBridge of a gift of $5,000,000 from the
Alfred P. Sloan Foundation of New York.
To be known as The Alfred P. Sloan Fund for
Research in the Physical Sciences, the grant will be
devoted over a period of years to what Mr. Sloan,
former head of General Motors, describes as "the
pursuit of knowledge for knowledge's sake."
While intended primarily for research in the
physical sciences, including mathematics and engineering, the fund may also be applied where basic
development in the physical sciences impinges on
others, such as the life sciences.
In acknowledging the grant, Dr. DuBridge said:
"This is not only one of the largest single contributions ever made to Caltech, it is also one of the
most significant, for it comes precisely at a time
when we are shaping up plans for an expansion of
our activities that will entail the raising of many millions of dollars during the coming few years. It is
thus a source of great encouragement to us to have
this generous initial gift, and we trust it will inspire
others to provide the additional support we will
require ."
Dr. DuBridge noted that this is Caltech's second
large gift from the Sloan Foundation, the first having been $1,166,000 donated in 1958 for the construction of the Sloan Laboratory of Mathematics
and Physics. Numerous other gifts for research and
scholarships have also come from the Foundation.
The latest grant was accompanied by a statement
from Mr. Sloan:
"It has long been my conviction that if this nation
is to keep ahead in the competitive race for survival
there must be not only greatly increased funds for
basic research, but also competent and imaginative
management of such funds. With this grant, the
Foundation is seeking to help the California In-

stitute of Technology further strengthen its already
considerable efforts to advance American scientific
knowledge and train young scientists. It is my hope
that this Fund will stimulate other private sources
to make support available for these purposes, at Caltech and elsewhere."
Dr. DuBridge said that developments in science
and engineering have accelerated so greatly in recent years that they are now no less than "expiosive."
He cited a number of areas in which he believes
Caltech is especially qualified to provide leadership, including optical and radio astronomy, nuclear physics, molecular biology, genetics, geochemistry and geophysics, and chemical physics.
Also aeronautics and space science, applied mathematics, materials science and engineering, and
computer technology.
"In looking forward for the next ten years," he
said, "it is clear that these are the fields in which
we must expand our programs and initiate new ones.
"This, then, is the spirit that prevails at Caltech
today - a spirit of rapid growth, of adventure, and
of optimism. We are confident that the Institute is
entering upon what will be a hugely productive era,
and we are particularly grateful for the timely vote
of confidence we have received from the Sloan
Foundation."

National Academy of Sciences
Robert F. Christy, professor of theoretical physics
at Caltech, was elected a member of the National
Academy of Sciences at its annual meeting in Washington, D.C., last month. Election to the Academy,
one of the highest scientific honors in the nation, is
in recognition of outstanding achievement in scientific research. With 32 members, Caltech has the
highest percentage of members of any university
faculty.
Dr. Christy has made important theoretical conEngineering and Science

College graduates do key work right away on the Aerospace Team.
Lt. Gregory Risch, aeronautical engineer from Notre Dame, varsity swimmer, missile test expert,
tells how you can be part of it.

(Lt. Risch, B.S. '62, did extensive undergraduate work in aerodynamics,
helping to construct one of the country's largest and most successful smoke
tunnels. He has played an important
part in the operations of the test range
at Cape Kennedy.)

the Air Force will take depends on what
the particular needs are at the time.
Those with scientific or engineering degrees can usually count on receiving the
first openings.

the things I studied in college'. My education is paying off, both for me and
for the United States.

Does the Air Force have
jobs for nonscience majors?

What's the
best way to become an
Air Force officer?

There are quite a few jobs in nontechnical fields such as administration
and personnel. And it is ndt essential
that prospective pilots or 'navigators
have backgrounds in the sciences. However, since the Air Force is one of the
world's leading technological organizations, a keen regard for science is important.

They're plenty good. The Air Force believes in giving its young officers all the
responsibility they can handle. That's
not only good for you, it's good for the
Air Force. It gets the best-qualified
people into the top jobs where they can
contribute most to our defense effort.

I wouldn't want to call any one way
the "best" way. We count on getting
top-quality officers from all our sources.
First, there's the Air Force Academy.
I received my commission through Air
Force ROTC. Many colleges and universities will soon be providing twoyear AFROTC programs that you can
apply for during your sophomore year.
Then, for the college graduate, there's
Air Force Officer Training School-OTS.

Who's eligible
for Air Force OTS?
Any college graduate, male or female,
or a college student within 210 days
of graduation, is eligible to apply. Who

What sort of work
do young Air Force officers do?
Important work. An Air Force career
gives young people the opportunity to
do meaningful work right from the start.
That's the thing I like best about it.
I'm only a couple of years out of college, but already I'm working on a vital
project in an area that really interests
me. In other words, I'm getting to use

What are the
possibilities for advancement?

How long am I committed to serve?
Four years from the time you receive
your commission. If you go on to flight
school, four years from the time you're
awarded your pilot or navigator wings.

Where can I find out more?
If there's an Air Force ROTC unit on
your campus, see the Professor of Aerospace Studies. If not, contact the nearest Air Force recruiting office. It's listed
in the white pages of the telephone
book under "U.S. Government".

United States Air Force.

The Month a t Caltech .
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tributions in nuclear, high energy, and cosmic ray
physics, and in astrophysics. He has made extensive
studies of the reactions, energy levels, and structure
of the light atomic nuclei in Caltech's Kellogg Radiation Laboratory. His work in theoretical physics,
throughout his career, has always been closely associated with parallel work of experimentalists in
the laboratory.
During World War I1 Dr. Christy was a member
of the University of Chicago group that developed
the first atomic pile, and of the team at Los Alamos,
New Mexico, that produced the first atomic bomb.
His contributions to the theory of neutron diffusion
and nuclear reactors were significant, and the first
atomic weapons incorporated features suggested by
him.
Recently Dr. Christy has extended his studies to
astrophysical problems, and has made substantial
contributions to the nonlinear theory of stellar pulsations. His theoretical results are the first to show
correspondence with the details of the light variations of pulsating stars.
Dr. Christy came to Caltech in 1946 from the
University of Chicago. He also had taught at the
Illinois Institute of Technology in Chicago ( 194142 ) ,the University of California at Berkeley ( 1937401, and the University of British Columbia in
Vancouver, Canada ( 1935-37). He received his BA
and MA degrees from the University of British
Columbia, and his PhD from the University of Chlifornia.

M o l e c u h Biology Award
Robert S. Edgar, associate professor of biology at
Caltech, has received the fourth annual United
States Steel Foundation Award in Molecular Biology, administered by the National Academy of
Sciences, in recognition of his development and
application of the method of "conditional lethal
mutants" to determine how genes control the development of a virus.
The development of the method of conditional
lethal mutants for studies of viral genetics had its
roots in earlier discoveries that mutant genes are
both sensitive to temperature, and dependent in
their behavior on the host material.
In 1960 Dr. Edgar and Richard H. Epstein, then
a research fellow in biology at Caltech, formulated
the principle that mutations of a virus which prevent its growth under one set of conditions (high
temperature or restricting host) but not under
another (low temperature or permissive host )
should occur in almost every gene whose product is
a protein. From this principle they reasoned that
mutations could be used to identify, by function, the
individual genes in a virus, by determining the step
in viral development that is blocked in a mutant
under the growth-preventing conditions.
Dr. Edgar, in collaboration with Dr. Epstein and
other scientists at Caltech and at the Laboratory of
Biophysics of the University of Geneva, has played
a leading role in developing this work, which has
produced some of the most important advances in
physiological and molecular genetics.
Carty

Medal

Alfred H. Sturtevant, Thomas Hunt Morgan Professor of Biology, emeritus, was awarded the Carty
Medal of the National Academy of Sciences at the
102nd annual meeting of the Academy in Washington, D.C., last month, "for noteworthy and distinguished accomplishment."
A major contributor to modern genetic theory
through his analysis of hereditary patterns in the
common fruit fly, Dr. Sturtevant was the first to
map the locations on chromosomes of the genes associated with particular inherited characteristics,
and to demonstrate the simple linear ordering of
genes on chromosomes. His discoveries have led to
better understanding of heredity and evolution, and
they occupy a prominent position in modern genetics textbooks.
A member of the National Academy of Sciences,
Dr. Sturtevant received its Kimber Genetics Award
in 1957 "for his distinguished career as discoverer
Engineering and Science

and interpreter of fundamental genetic phenomena."
Dr. Sturtevant came to Caltech in 1928. He became professor emeritus in 1962.

William B o d e Medal
Hugo Benioff, Caltech professor of seisn~ology,
emeritus, received the highest award of the American Geophysical Union - the William Bowie Medal
- in Washington, B.C., on April 20, at a special
ceremony at the National Academy of Sciences.
Dr. Benioff is the designer of the Beniotf seismograph, used throughout the world in earthquake
study. He has also developed sensitive microbarographs, magnetovariagraphs, underwater sound
transducers, oscillographs and galvanometers, and
was the first to suggest that the acceleration spectrum was the important constant in antiseismic
design.
Dr. Benioff joined Caltech's Seismological Laboratory in 1924, received his PhD degree in geology
at the Institute in 1935, and joined the faculty in
1937. He became professor emeritus in 1964.

AAAS Members
Three Caltech professors have been elected to
membership in the American Academy of Arts and
Sciences: William A. Fowler, professor of physics,
for his contributions in the fields of astronomy and
the earth sciences; George S. Hammond, Arthur
Amos Noyes Professor of Chemistry, for his outstanding work in chemistry; Robert L. Sinsheimer,
professor of biophysics, for contributions to the
biological sciences.

Industrial Associates Director
Richard P. Schuster, Jr., associate director of development at Caltech, has been appointed executive
director of the Institute's Industrial Associates. He
succeeds Emory L. Ellis , who will become a consultant for The RAND Corporation.
The Caltech Industrial Associates is a group of
research-oriented corporations which help support
the Institute's teaching and research programs
through substantial annual contributions and which
benefit through Caltech seminars and faculty visits.
Schuster received a BS in electrical engineering
in 1946 and one in applied chemistry in 1949 from
Caltech. Before joining the Caltech development
office this year he worked at JPL with the Arms
Control Study Group, and as special assistant to the
director in a study of cost reduction.
May 1965

Quality doesn't cost; it pays
Everytliing has two prices; the price you pay to buy it
and tlie price you pay to live with it. You may have to
pay a little more for quality a t first Ixca1ise there are no
bargains in good materials and good workmanship. This
is as true of laminated plastics as it is of diamonds.
Take a look a t Synthane laminates. Your eye will tell
you a t a glance that Synthane fillers are of spotless
quality. To them we add only the best resins, processed
under closest laboratory control. Synthane fabrication
speaks for itself-parts skillfully machined and beautifully finished, each in its own way a gem. They look
quality. They are quality. The kind of quality for which
you do not have to pay twice in poor performance of
your product, your customer's dissatisfaction, lowering of
your reputation, product returns and complaints. Send
for a copy of our new bookletÃ‘ULaminate Plastics
Parts.. . Make or Buy?" Synthane Corporation, 13
River Rd., Oaks, Pa.

You furnish the print.. .we'll furnish the part

CORPORATION

\^1

OAKS, PENNA.

Synthane-Pacific, 518 Garfield Avenue, Glendale4, California

19

1924
E. HAROLD (;AND1 died of a heart
attack on April 29 in Pasadena, at the age
of 63. He was application engineer with
Sterling Electric Motors, Inc., of Los Arigeles, where he had worked since 1948.
Gandy is survived b y his wife and two
sons.

1927
ROBERT F HEILBRON is now president of San Diego Mesa College, newest
and largest of the junior colleges in San
Diego County. He was formerly director
of the San Diego city schools' Secondary
Institute.

1930
NORRIS JOHNSTON, PhU, sends news
ot his activities and of his Caltech sons John, whose activities appear in the Personals qection of this issue uncler 1951;
and David, who appears under 1953. Norris retired in 1962 but is keeping busy organizing a company to stimulate recovery
of hp<nv oil Sin( ( 19 3 0 Vorris has

worked for the Union Oil Company, Firestones Physic"i Research, General Petroleum, and Socony. In 1948 he set u p his
own laboratory company, Petroleum Technologists. After his first retirement in 1960,
he put into operation a gamma ray surveying device to locate oil pools, which,
tie reports, predicts wildcats with a "batting average of 83 per cent."
0. FRANKLIN ZAHN, JR., recently spent
22 months in India in charge of a Fellow-

ship of Reconciliation program to provide
low-cost housing for village families. A
former mechanical engineer, Zahn spent
1 0 years prior to this assignment building
;ind improving low-cost housing for minority families in the Pornona, California,
area. A volunteer for the Indian project,
with only his transportation paid, Zahn
says lie was able to spend less than $9 a
o r i t h for groceries, heat, and light.

vides electric service to 5,300 square miles
of west Texas. He has been chief engineer
of the company since 1960. Son David is
completing his second year of medical
school at Stanford University; son John
will begin law studies at the Uniiersity
of Texas in Austin this June; daughter
Bunny and her husband (Dr. and Mrs.
Robert W. Hampton ) "have the main one,
- grandson R.W.H. Jr., 2% years old."

1933

1932

L. EUGENE ROOT, US 'SSME, MS ':34
Ae, president of the Lockheed Missiles
& Space Company in Sunr~>vale,
has been
named a member of an international committee of 29 business, labor, education,
and government leaders, (including Caltech's President Lee A. DuBridge) to evaluate the social, economic, and political effects of technology on our society. The
study program has been established at
Harvard under an IBM Corporation grant.

[OHN A. HUTCHISON has been elected
vice president and chief engineer of the
West Texas Utilities Company, which pro-

ALAN BEERBOWER, researcli associate

1935

WILLYOU BE ABLE TO
MEET THE CHALLENGE
OF THE HIGHWAYS
OF TOMORROW?
Prepare now for your future in highway engineering
by sending for The Asphalt Institute's free library
of Asphalt construction and technology.
Each year, more a n d more states a r e turning to modern DeepStrength* Asphalt pavement for their new heavy-duty highways, county a n d local roads. Your contribution-and reward
-in future roadbuilding programs will depend in large part o n
your knowledge of Asphalt construction a n d technology.
The latest information in this field, including The Asphalt
Institute's new computer-derived Thickness Design Method, is
contained in a n extensive portfolio now offered by T h e Asphalt
Institute. T o obtain this valuable free library, fill in and mail
the coupon below today.
*Asphalt surface on Asphalt base

THE ASPHALT INSTITUTE
College Park, Maryland

.......................*.................
:
Free Offer to Civil Engineering Students and Professors!

THE ASPHALT INSTITUTE, College Park, Maryland
:
: Gentlemen: Please send me your free library on Asphalt Con- :

. struction and Technology.
'

NAME

CLASS OR RANK

SCHOOL

, ADDRESS

.........................................
CITY

STATE
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yet cut cost 20%
Originally, this crosshead for a lift truck was
not a forging. Now it is forged in steel. Here's
why. .
The lift truck builder wanted to increase the
safety factor to meet greater bending and shear
stresses. He also wanted to increase the fatigue
strength of the part. And all without any increase in weight or cost. He also wanted to
reduce tool breakage caused by irregularities,
voids, and inclusions.

.

H e changed over to FORGED crossheads.
Now the crosshead has the required strength
and stress-resistance, costs 20% less when
machined and ready to assemble, increases
production rates 14% by reducing tool breakage and increasing machining speeds.
Forgings are better for these reasons; they:
1. Are solid, free from voids and inclusions
2. Have high fatigue resistance
3. Are strongest under impact and shock loads
4. Have a higher modulus of elasticity
5. Have a unique stress-oriented fiber
structure
6. Are low in mechanical hysteresis

Memo to future engineers:
"Make i t lighter a n d make i t stronger" is the
demand today. No other metalworking process
meets these two requirements so well as the forging process. Be sure you know all about forgings,
their design and production. Write for Case History
No. 105, with engineering data on the lift truck
crosshead forging shown above.

DROP FORGING ASSOCIATION
55 Public Square

*

Cleveland 13, Ohio

When it's a vital part, design it to be
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o m said:

1 i s & l o t of
My0,/

And it is!

I Its Also our

in the products research division of the
Esso Research and Engineering Company
in Linden, New Jersey, was honored for
outstanding achievement as an inventor at
a dinner given last month by Esso, in commemoration of the 175th anniversary of
the signing of the first U.S. patent. Beerbower has been issued 31 patents for his
inventions.

1936
BERNARD M. OLIVER, MS, PhD '40,
vice president of research and development of the Hewlett-Packard Company of
Palo Alto, has been elected president of
the Institute of Electrical and Electronics
Engineers, Inc., for 1965.

1942
JOHN W. MILES, MS '43 EE, MS '43Ae,
AE '44, PhD '44, has accepted an appointment as professor of aerospace engineering and geophysics at the University of California at San Diego. For the
past three years he has occupied the
chair of applied mathematics at the Institute of Advanced Studies in the Australian National University in Canberra.
Among his colleagues at UCSD are
HUGH BRADNER, PhD '41, WALTER
H. MUNK '39, MS '40, and Sol Penner,
faculty member in the engineering division at Caltech from 1950 to 1963. The
Miles's have three daughters, who are
8, 11, and 15.

1943
DAVID A. LIND, MS, PhD '48, professor of physics at the University of Colorado at Boulder, is a project director of
the university's Nuclear Physics Laboratory, which contains the Atomic Energy
Commission's $2 million cyclotron.

1945
JOHN K. LEYDON, MS, AE, Rear Admiral in the U.S. Navy, is now serving as
Chief of Naval Research.

1946
ROBERT D. BONNER, MS, project engineer with the Standard Oil Company of
California in San Francisco, recently completed a two-year assignment in Tokyo
for the design of a chemical plant. The
Bonners live in Orinda, and have a sevenyear-old daughter, Patty.
JOHN J. BURKE, MS '48, formerly senior
vice president of Lear Siegler, Inc., of
Santa Monica, has been elected president,
chief executive officer, and a director of
the Howe Sound Company of New York
City. Before Burke went with Lear Siegler in 1956, he was at Caltech's Jet Propulsion Laboratory in charge of the
guidance and electronic division.

The Truth After 23 Years
Meredith M. Nyborg, '42, owner of
the Nyborg Engineering Company
of Camarilla, Calif., writes to say
that "if a touch of nonsense is
tolerable, you are welcome to print
the enclosed rhyme which I wrote
down almost exactly 23 years ago,
under conditions which made graduation seem a forlorn hope."
SADNESS OF THE SNAKE
by M. M. Nyborg
In winter I stay up all night
And snake by sickly yellow light.
In summer, just the same old way,
I have to sit and snake by day.
Now does it not seem hard to you,
When all the sky is clear and
blue,
To be an engineering stude
And snake in lonely solitude?
To have to snake, while all around
The grass is growing on the
ground,
While birds, and bees, and little
flowers
All go to bed at decent hours?
My teacher said, if I were good
And snaked my eyes out as I
should,
A nice diploma I would earn
To show "To Whom it May
Concern."
I cannot bide that happy day
When Uncle Bob to me will say
"You've finished up your college
span!
"You've earned your rag! Go
rest, young man!"
Then, blind and dull and pale and
weak,
My fortune I will go to seek.
I'll go to work for some old guy
Who never finished Junior High.
I'm tempted, now, to take a stance
In stout support of ignorance.
But no! I'm sure this toil and strife
Will bring rewards in later life.
If so, then when I'm old and gray,
I'm going to stay in bed all day,
And mumble, soft, in senile glee,
"The Truth, at last, has set me
*
free!"
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1947
CHRESTEN M. KNUDSEN recently became vice president of The Conner Company, Inc., of Alhambra, after 13 years as
consulting design engineer with the Riverside and American Cement Corporation.
He writes that C. HARRIS ADAMS, JR.,
'49, is also a vice president at Conner, and
that both are officers of the Antelope Valley Ranch Corp.

1948
FREDERICK B. BURT, MD, died on
April 20 in Los Angeles. He was a specialist in urology and was associate professor
in the department of surgery at UCLA.
He leaves his wife, and his mother and
father (ROBERT C. BURT, PhD '26).

1951
JOHN B. JOHNSTON, PhD '55 associate
professor of mathematics at the University
of Kansas at Lawrence, on a leave of absence, is working at the General Electric
Research Laboratory in Schenectadv.
.. New
York, on computer systems design, involving simultaneous development of language
and hardware. The design is an outgrowth
of Johnston's formal language studies, and
the system, as developed so far, has powerful recursive parallel processing and multiprogramming capabilities.

1953
R. KEITH BARDIN, PhD '61, who is a
research associate at Columbia University
working on a double beta-decay experiment, writes that he is planning a June
wedding to Tsing Tchao, a graduate student at Columbia also in the beta-decay
group. He adds that he finds "New York
City smog different from the Pasadena
variety, but no improvement in either quality or quantity."
DAVID JOHNSTON is exploring the oilbearing potential of the North Sea for the
Western Geophysical Company of America. Currently based in London, h e writes
that he spends his spare time during the
cold winter months learning German and
Spanish and building a hi-fi tape library.
The Johnstons have four sons: David
Wayne, 7 ( a Texan); Thomas Kevin, 5
( a Qalifornian); John Bryan, 2 ( a New
Mexican); and Robin Keith, 10 months
born in Switzerland.

1954
GEORGE A. BAKER, JR., accompanied
by his wife and three daughters, is spending a year in England as a visiting professor of theoretical physics at King's College, University of London. He is on a
sabbatical leave from the Los Alamos
Scientific Laboratory.
continued on page 24
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Join IBM's
new computer
systems science
training program
Who: graduating engineers and scientists in
all disciplines.
Why: become a problem-solver and advisor
to users of IBM computer systems in areas
such as:
real-time control of industrial processes
communications-based information
systems
time-shared computer systems
graphic data processing
computer-controlled manufacturing
systems
management operating systems
engineering design automation

When: as soon as you graduate, IBM will give
you comprehensive training, both in the
classroom and on the job.
Where: in all principal cities of the U.S.
How: see your placement director, visit the
nearest IBM branch office, or write to C. W.
Stevens, IBM Corporation, 9045 Lincoln
Boulevard, Lps Angeles, California 90045.

IBM
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1956
G. LOUIS FLETCHER, MS '57, recently
became chief engineer of the Hydro Conduit Corporation of Colton. The Fletchers
live in Redlands and have two daughters,
Laurie 4, and Cheryl 1%.
ALAN M. POISNER, MD, assistant professor of pharmacology at the Albert Einstein College of Medicine in New York
City, received a five-year U.S. Public
Health Service Research Career Development Award in January. He writes that
h e and his wife recently visited the H.
MARK GOLDENBERGS '56, along with
the DELBERT C. McCUNES '56, in
Princeton.

1960
FRED G. RUETER, MS, an exploration

geologist with the Shell Oil Company in
Abilene, Texas, writes that he was married
last August to Janet Ledbury, in Branford, Connecticut.
JAMES A. WOOSTER, MS '61, a research
engineer with the Boeing Airplane Company in Seattle, writes that he plans to be
married on June 19 to Patricia McNulty of
Seattle.

1961
DONALD GARY SWANSON, MS, PhD
'63, is assistant professor of electrical engineering at the University of Texas in
Austin. The Swansons have a son, Christopher Jon, born last summer.
JOHN P., STENBIT, MS '62, has been
awarded p advanced study fellowship by
the Aerospace Corporation in El Segundo.
Stenbit, who is a member of the technical

" ~ u a l iPrinting
t~
When Promised"

staff in the communications department
of the electronics division, is one of five
fellowship winners for 1965. He plans to
use his award to complete his doctoral
thesis at Technische Hogeschool in the
Netherlands, which he attended under a
Fulbright fellowship in 1962.

1962
CARL W. HAMILTON and his wife announce the birth of their first child, Mark
Alan, on March 24, in Los Angeles. Carl
is a systems engineer with IBM in Inglewood, and is working on his masters degree in economics at UCLA.
BRUCE T. KUJAWSKI, MS, a first lieutenant in the U.S. Air Force, was graduated last month from Squadron Officer
School at the Air University, Maxwell
AFB, Alabama. He has been reassigned
to an Air Force unit in San Antonio.

ALUMNI ASSOCIATION OFFICERS AND DIRECTORS
PRESIDENT
Patrick J. Fazio, '53
VICE PRESIDENT
David L. Hanna, '52

1

James L. Adams, '55
Wm. H. Corcorcm 41
Sidney K. Gaily, '41
John L. Mason, 47

455 El Dorado

Sycamore 3-91 81

There are two ways in which the Placement
Service may be of assistance to you:
( 1 ) To help you seek new employment or a
change of employment.
(2) To inform you when outstanding opportunities arise.
This service is provided to Alumni by the Institute. A fee or charge is not involved.
If you wish to avail yourself of this service, fill
in and mail the following form:
To: Caltech Alumni Placement Service
California Institute of Technology
Pasadena, California 91109
Please send me:
An Application for Placement Assistance
A form to report my field and operation so
that I may be notified of any outstanding
opportunities.
A

............................................ Degree

Address

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

(s )

Year ( s )

John T. McGraw '38
Richard P. Schuster, 11.1 '46
H.M. Worcester Jr 40
Peter, V. H. ~ e i r e l l '36
:

ALUMNI CHAPTER OFFICERS
NEW YORK CHAPTER
President

Bruno H Pilorz. '44
75 Echo Lane. Larchmont. N.Y.
Vice-president
Willis A. Bussard '
Appleby Drive, RFD I, Box 78B, Bedford, N.Y. i05:
Secretary-Treasurer
Harry J. Moore, J r '48
Old Orchard Road, Armonk, N.Y. 10504
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I

SECRETARY
Donald S. Clark, '29
TREASURER
John R. Fee, '51
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BOSTON CHAPTER
President
Vice-president
Secretary-Treasurer

Francis Morse '40
16 Reservoir Rd., Wayland, Mass.
Theodore G - Johnson '57
Blueberry Hill Rd., Sudbury, Mass.
Thomas C . Stockebrand, '53
55 Summer St., West Acton, Mass. 01780

WASHINGTON, D.C. CHAPTER
Chairman
Willord M Hanger, '43
4720 Sedgwick St , N W , Washmglon D C
CHICAGO CHAPTER
President
Laurence H.Nobles '449
D e p ~ of
. Geology, Northwestern Univ., Evanston,' 111.
Vice-president
Philip E. Smith, '39
Eastman Kodak Co., 1712 Prairie Ave., Chicago, 111.
SAN FRANCISCO CHAPTER
President
Edwin P Schlinger, '52
G E Vallecitos Atomic Lab , Pleasanton, Calif
Vice-president
Dallas L Peck, '51
U S. Geological Survey, Men10 Park, Calif
Secretary-Treasurer
Thomas G Taussi '55
Lawrence Radiation Lab , Univ of Calif , Berkeley, Calif
Meetings: 15th Floor, Engineers' Club, 206 Sansome St ,
S a n Francisco
Informal luncheons every Thursday a t 11 45 A M.
Contact Mr. Farrar. EX 9-5277. on Thursday mornina
for reservations.
SACRAMENTO CHAPTER
President
Harris K Mauzy '30
2551 Carson Way, Sacramento, Calif 95821
Vice-president
Frederick J Groat '24
877 - 53rd St Sacramento, Calif 95819
Secretary-Treasurer
William D P l e '49
3920,Dunster Way, Sacramento, c a l i f 9h825
Meetings. University Club, 1319 "K" St
Luncheon first Friday of e a c h month a t noon
Visiting alumni cordially invited-no reservation
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Art of creating
photo-film manufacturing machines taught here
That's sure no professional ad model posing up in
the foreground of the picture but a real pro of an
engineer looking over his handiwork some six years
after drawing t h e assignment.
T h e first three Years he spent picking t h e best
location for t h e thing with regard t o capital cost,
operating cost, and operating convenience. This
means he actually put i t together in a scant
three years, which isn't bad, considering t h a t
i t amounts t o a huge integration of mechanical
engineering, electrical engineering, chemical engineering, hydraulic engineering, instrumentation
engineering, structural engineering, industrial engineering, and just about every o t h e r category

EASTMAN

of engineering in t h e catalog of a big college.

Of course, no college teaches men how to design
a n d assemble a complex like t h a t . You learn b y
doing. Not a t every large company can you learn.
Come t o think of it, is there any other company
whose production is of a nature and volume t h a t
demands such neat and thoroughgoing co-ordination of engineering disciplines ?
We happen currently t o be seeking not only
engineers to create the components and subsystems
but those willing to learn how to fit all the pieces
together.
Care for an application blank?

ODAK COMPANY,

Business and Technical Personnel Department, Rochester, N.Y. 14650
An equal-opportunity employer offering a choice of three communities:
Rochester, N.Y., Kingsport, Tenn., and Longview, Tex.

DRESDEN NUCLEAR POWER STATION-America's first full scale producer of commercial electric power from the atom, rated 200,000 kw.

ELWOOD P. STROUPE, MSChE, PURDUE '62
is a design engineer at the Atomic Power
Equipment Department. He has contributed
to the design of Dresden 2's reactor-heart
of the system. He'll follow it right through
installation.

Dresden 2, a 714,000-kw second-generation design is now being
built-like the original-by General Electric.

RONALD F. DESGROSEILLIERS, BSEE, U.S.
MILITARY ACADEMY '60 is on the Manufacturing Training Program at G.E.'s Power
Transformer Department. Ron is a production foreman helping build massive transformers for Dresden 2.

WORKING ON THE SALE of Dresden 2's
turbine-generator is William J. Mahoney,
EMS, Maine Maritime Academy, '56. After
serving four years in the U.S. Navy, Bill
joined the Technical Marketing Program to
help G.E. meet its customer's needs.

A PREVIEW OF YOUR
-CAREER AT GENERAL ELECTRIC:

Producing Power from the Ato
It takes a big company t o handle a massive project like
Dresden 2-with research-backed know-how for new designs,
manufacturing capabilities to produce next-generation equipment, and in-depth knowledge of customer needs. A t G.E.,
you'll be part of a uniquely decentralized organization with
more than one hundred product operations that design, build
and sell thousands of products-from transistors to turbines.
When a big job requires it, these operations can be tied
closely together-lie h e 57 departments a t work on Dresden
today. That's one of the reasons why G.E. pioneers i n so many

areas and is a leader i n so many fields. Write us n o w - o r see
your placement officer-to define your career area at General
Electric. General Electric Co., Section 699-13, Schenectady,
N. Y. 12305. (An Equal Opportunity Employer)
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