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Westinghouse needs engineers
with oceans of knowledge

Our Deepstar manned submersible
can explore down to 4,000 ft. We're
designing one to-go 20,000. Our

scanning sonar makes “sound’” im-

ages of the ocean floor and anything
on it. Our Oceanographic Labora-
tory on Chesapeake Bay is the
world’s largest. ~

What does all this have to do with

electricity ? Just as much as rebuild-
ing slum areas, teaching the hard-
core unemployed and desalting the
oceans. Westinghouse is deep in all
of them. ‘
We're also developing a “fast
breeder’” reactor and building a
nuclear space engine. Plus, of
course, everything connected with

You can be sure...if it’s

electricity, practical or theoretical.

But everything’'s not perfect. We
need your help for our biggest
growth period, coming up.

_Talk to the Westinghouse campus
recruiter, or write Luke Noggle,
Westinghouse Education Center,
Pittsburgh, Pa, 15221. An equal

opportunity employer.

Westinghouse



STUDENTS...

PROFESSORS...
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ENGINEERS...

CLEARPRINT IS THEIR COMMON DENOMINATOR

The reason for that is quality. To do the best work
you have to start with the best materials. For over 30
years Clearprint Technical Papers have served stu-
dents, educators, and professionals with distinction.
W Clearprint’'s unchanging character includes 1009%
rag umform|ty, permanent transparency, outstandmg
erasing and handling qualities. You get all this in
addition to Clearprint's ideal ink and pencil surface.
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CiEARPR?NY PAPER CO ;
1482«671:}1 Street Emeryvﬂle Cahforma ‘

Name
Sehool
Address

® 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! W Repeat and re-

peat this test. The results will amaze you. You will
agree — Clearprint is America’s finest technical pa-
per. Introduce your students to it today. m Write now
for Clearprint samples, sizes, and prices.

.

;[} Sendme Ci'earprint samplgs, with pmces, fm" the following nses:
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The stormy weather
of matter intrigues
the mind at RCA.

The broad sweep of electronics at RCA
involves the meteorology of matter. Here,
this turbulent atmosphere of the solid
state is explored by crystallographers,
microscopists, spectroscopists, engineers,
physicists and other seasoned
professionals.

in their deep probes, these dedicated
groups man such awesome machines as
the Megavolt Electron Microscope, the
arc-image furnace, the electro-spin reso-
nance instrument —anything that will light
the way.

And while even these advanced instru-
ments may rapidly change —for RCA is
never static —the goal remains the same;
The further understanding of matter in all
its forms

If your interest lies in engineering .
or science, you can find what you are
looking for in RCA’s wide variety
of technologies.

See your college placement director,
or write to College Relations, RCA,
Cherry Hill, New Jersey 08101. Lt
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We are an equal opportunity employer. ‘*

IR P
¥
4 g

o
P
Larwrme B
O

¥




DECEMBER 18638

E&sS

ENGINEERING AND SCIENCE

DECEMBER 1968 / VOLUME XXXII / NUMBER 3

An Invitation to the Faculty . . . . ... . . . . §
A Farewell from LeeDuBridge . . . . . . . . . 8
The DuBridge Year_s' O |
Caltech’s New President . . . . . . . . . . . .22
Albert Tyler 1906-1968 . . . . . . . . . . .25
Letters R 4.

On The Cover

Lee A. DuBridge makes a public announcement
of his retirement as president of the California
Institute of Technolagy to become Science Ad-
viser to the new President of the United States
when he takes office on January 20. To the
congratulations, good wishes, tributes, and good-
byes that have been pouring in since his surprise
announcement on December 3, ES adds its
farewell—an issue devoted to a brief review, in
pictures and text, of the 22 memorable DuBridge years at Caltech.

Photo Credits

Cover, 8, 186, 19, 21, 25—James McClanahan
12—Ernest Kleinberg / 13—Tom Harvey / 13, 20—Los Angeles Times
19-William Zolan / 20-Leigh Wiener

Staff

Editor and Business Manager—Edward Hutchings Jr.; Associste Edi-
tors—Bruce Abell 62, Phyllis Brewster, Julie Ann Davey, Jacquelyn
Hershey, Kathleen Marcum; Photographer—James McClanahan.

Pubhshed monthly October through June, at the California Institute of Technology, Pasa-
dena, Calif. 91109. Annual subscription $4.50 domestic, $5.50 foreign, single copies 50
cents. Second class postage paid at Pasadena, Calif., under the Act of August 24, 1912.
All rights reserved. Reproduction of material contamed herein forbidden without authonza-
tion. © 1968 Alumni Association California Institute of Technology. )



Of all the natural resources
Anaconda works with, the one that
counts most is you.

By the year 2000 A.D. the world's popula-
tion will have doubled. For every two Americans
now, there will be one more. A growth of 50%.

And that’s justa little over 30 years away.
This is the problem we’re facing at Anaconda.

How to provide the millions more tons of
copper, aluminum, and other non-ferrous metals
that will be needed to provide essential needs.

Metals for building, electrical power sys-
tems, and agricultural systems. Metals for new
and better transportation, new and better roads,
and communication. Metals necessary to change
sea water to fresh. To help underdeveloped nations
develop. Plus, a whole myriad of possibilities we
haven’t even dreamed of yet.

The needs are obviously immediate and
urgent. And Anaconda is growing and diversifying
here at home, in Latin America and Canada. In as
many ways as we know how to provide these basic
building biocks on which our economy grows. In
ways we like to think make us one of the great
natural resources of the Americas.

But metals alone don’t make the com-
pany that mines and fabricates them a great nat-
ural resource.

What does it is people. And the skill,
imagination, and determination they bring to
their work.

Without these qualities, metal lies hid-
den, useless. And can never reach the potential
necessary if we are to answer these problems at all.

That is why Anaconda has a commit-
ment. To back the creative energies of our human
resources with our faith in the future, and our
money, to meet the growing needs for metals.

In the last 10 years we invested $750,000,~
000 for new plants and equipment. There will be
another $650,000,000 in 1968-1972. Plus, we have
research on a global scale. A whole new western
exploration headquarters in Salt Lake City, and an
extractive metallurgical research laboratory in
Tucson. Staffed with speclallzed sclentlsts, geo-
physicists, metallurgists, mining engmeers and
other highly trained individuals. This is the kind
of backing we give to our people.

And the people we need are numerous.
Teams of earth scientists, metallurgists, mining
engineers. Fabricating, marketing and financial
specialists. All the sort of dedicated people that
know their work is vital and important.

Anaconda. Come make a future with us.

For more information about your opportunity at
Anaconda, write: Director of Personnel, The Ana-
conda Company, 25 Broadway, N.Y., N Y. 10004,
Equal Opportunity Employer.

Anaconda:

one of the great natural resources of the Americas.

Anaconda American Brass Co.
Anaconda Aluminum Co.
Anaconda Wire & Cable Co. ' s




An Invitation to the Faculty

On the assumption that we could all enjoy the
pedagogical nuances of teaching and the subtleties
of research into fundamental physical laws better
in an atmosphcre that permitted respiration—I
would like to invite the faculty to join in a smog
action program.

We are all aware of the outstanding contribu-
tions of some individual members of the Caltech
faculty. For example, Dr. A. J. Haagen-Smit’s dis-
covery of the photochemical reactions of smog and
his present leadership of the Air Resources Board
are well known, But I wonder what the faculty as
a whole has done to back up the efforts of indi-
vidual members, to insure that the simple tech-
nical steps which should have been taken ten
years ago will in fact be taken today.

For just one example, the public knows prac-
tically nothing of C. C. Patterson’s research show-
ing the dangcrously high lead levels in the bload
of average urban dwecllers. Have we, as Patterson’s
colleagues, made sufficient effort to insure that the
legislature faces the problem of the lead content
of gasoline? About eight million gallons are burned
every day in Los Angeles County—the home of the
California Institute of Technology, an institution
which has just embarked on a program of “Science
for Mankind.”

The core problem today is that there are about
four million cars in the Los Angeles area. They
produce 12,000 tons of pollutants per day. Each car
on the average will go on producing this pollution
for a period on the order of ten years. No matter
what kind of new-car emission standards are
passed, these cars already on the road will con-
tinue to put out this enormous amount of pollu-
tion unless we actually, inn operational fact, do
something about it.

There are simple, inexpensive repairs and ad-
justments that can be made on some cars which
will cut their smog emission by a large amount,
some morc expensive repairs that will cut pollu-
tion by a smaller amount, and so on, There is an
obvious cost-benefit criterion of action to be taken.

This cost-bencfit approach is an important part of
the study undertaken by Associated Students of
Caltech in their research project and continuing
studies on smog.

The Caltech student project will shortly produce
a report on the completion of this work, a pro-
ject which I have heard characterized by profes-
sional smog experts as one of the best analyses
produced by any group so far, Part of that ASCIT
report will be a proposal for diagnostic stations
that would prescribe corrective remedies for cars
currently in use and insure the maintenance of low
new-car emission levels. Will the Caltech faculty
support this very fine piece of work? Will the
faculty communicate it to the community? Will we
mobilize support for obvious actions which nced
to be taken to alleviate smog now?

Here is my invitation:

Will some of the faculty volunteer to come to-
gether, discuss and agree on a fcw technical, en-
gineering actions which should be taken in the
immediate future to alleviate smog contribution
from cars?

Will they makc one trip to Sacramento to get
the legislature moving on these measures?

Would they talk to the local radio and TV once
or twice, the newspapers occasionally?

Depending on how they felt they could be most
effective, I would suggest they do this either in
the name of an ad hoc faculty committee, as a sub-
committee of the Los Angeles Chapter of the
Federation of American Scientists, or under the
auspices of the Southern California Clean Air
Council,

Halton Arp
Staff Member, Mount Wilson and
Palomar Observatories

Board member, Southern California
Clean Air Council

Chairman, Los Angeles Chapter
Federation of American Scientists
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Some decisions

dare relatively unimportant.
Wwhere you put

your engineering talent to work
IS not.

As you contemplate one of the most important decisions of your life,
we invite you to consider a career at Pratt & Whitney Aircraft. Here,
you will find wide-open opportunities for professional growth with a
company that enjoys an enviable record of stability in the dynamic
atmosphere of aerospace technology.

We select our engineers and scientists carefully. Motivate them well.
Give them the equipment and facilities only a leader can provide. Offer
them company-paid, graduate-education opportunities. Encourage
them to push into fields that have not been explored before. Keep them
reaching for a little bit more responsibility than they can manage.
Reward them well when they do manage it. :

And your decision ¥ made easier, thanks to the wide range of talents
required. Your degree can be a B.S., M.S., or Ph.D. in: MECHANICAL
o AERONAUTICAL e ELECTRICAL e CHEMICAL e CIVIL ¢ MARINE e
INDUSTRIAL ENGINEERING @ PHYSICS ¢ CHEMISTRY ¢ METALLURGY
e MATERIALS SCIENCE ¢ CERAMICS ¢ MATHEMATICS e STATISTICS
e COMPUTER SCIENCE o ENGINEERING SCIENCE o ENGINEERING
MECHANICS.

Consult your college placement officer—or write Mr. William L. Stoner,
Engineering Department, Pratt & Whitney Aircraft, East Hartford,
Connecticut 06108.

pratt- &Wh itNn ey A irc raft OIVISION OF UNITED %WT CORPORATION

EAST HARTFORD AND MIDDLETOWN, CONNECTICUT
WEST PALM BEACH, FLORIDA An Equal Opportunity Employar
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A Farewell From Lee DuBridge

I have had over 22 wonderful years at the
California Institute of Technology, and I have been
pleased and proud to be a part of such a great institution.
I leave my friends and colleagues here with feelings
of great sadness. However, now that the President-elect
of the United States has called on me to assume an
important place in the new administration, I feel that
as a loyal American I cannot refuse.

Even as I agreed to accept this post 1 knew that
the search for my successor at Caltech was nearing
its culmination. I am now delighted that so dis-
tinguished a scientist-administrator as Dr. Harold
Brown will lead our beloved Institute to higher
achievements in the years to come. Pending his
arrival my long-time friend and colleague, Dr.

Robert Bacher will be serving as acting president.
Caltech will be in good hands.

1 want to thank the board of trustees, the faculty,
the students, and all employees and friends of Caltech
for their great support over these many years, and I
trust that all of them will continue their devoted loyalty
to a great institution.
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THFE
DuBRIDGE
YEARS

FROM THE BEGINNING -

“As I take on these new duties, with humility
and trepidation, I wonder if any man can help but
be appalled at the task of running any educational
institution these days.”

Lee A. DuBridge was speaking from the stage of
the Pasadena Civic Auditorium on November 12,
1946, at the first presidential inauguration ever
held by the California Institute of Technology—
his own.

It was not Lee DuBridge’s first association with
Caltech. In 1926 he had come here as a National
Research Council Fellow to work for two years with
the great physicist Robert A. Millikan—the man he
was now replacing as chief administrator of the
Institute,

1946—Lee DuBridge is inducted as
Caltech president on November 12.
With him are his predecessor (1921-46)
Robert A. Millikan; MIT President

Karl T. Compton; and James R. Page,
chairman (1943-54) of Caltech’s

board of trustees. :

1947—Chairman of the Board James Page
turns the poditim over to DuBridge at his
first Caltech commencement.



The years between had been productive. In 1928
‘DuBridge joined the physics faculty of Washington
University in St. Louis; in 1934 he became chair-
man of the department of physics at the University
of Rochester; and just before the outbreak of World
War II, in 1940, he was chosen to serve as director
of the new Radiation Laboratory being established
at MIT to develop radar for the military~a project
that played a crucial role in the successful outcome
of the war.

When DuBridge came back to head Caltech in
1946, his immediate task was to move the Institute
out of its war-oriented program of secret military
projects back to its fundamental scientific interest.
He had to face the problems of an unprecedented
enrollment (from 962 before the war to 1,391 after ),
overcrowded classrooms, insufficient housing, and
overtaxed instructors. And the funds had to be
raised “to build on existing foundations an institu-

1947—The new president poses for his
first official portrait.

tion which will more perfectly serve the needs of
a changing world.” ’

From the beginning—and all through his 22-year
presidency—Lee DuBridge stated his commitment
to the concept of a small, select institution offer-
ing excellence in education. Facts and figures are
only part of the story, but the statistical record of
change during the DuBridge administration is an
impressive indication of how he has held to that
concept.

The 30-acre campus of 1946 has grown to 90
acres; the $17 million endowment is now over $100
million; the faculty of 260 is now 550; the number
of campus buildings has increased from 20 to 64;
and the budget has gone from something under $8
million to $30 million. But enrollment has remained
relatively constant. In 1946 the total number of
students, graduate and undergraduate, was 1,391.
Today it is 1,492,

1947—For incoming freshmen (then, as now)
this is the high point of New Student Camp—
a chance to talk to the president.



1951—Millikan and DuBridge have an informal
conference. Millikan died in 1953, six years after
DuBridge became president.

SPOKESMAN FOR SCIENCE

“It is tragic that the goals of science are so little
understood . . . that it is regarded as a mysterious
category. Science is merely one path to greater
understanding.”

Lee DuBridge has spent much of his life trying
to dispel the public misconception of the role of
science in the overall human endeavor.

He has been the champion of science and tech-
nology at every opportunity. And his opportunities
have been many. He has carried the word to in-
dustry, to the government, to the business com-
munity, and to the people—to civic groups, institu-
tions, committees, commissions, and boards. In his
22 years at Caltech he has made more than 500
formal speeches, served on 32 boards and 31 com-
mittees, and traveled by air a distance roughly
equal to three and one-half round trips to the moon.

12

1950—Robert Oppenheimer, director of the
Institute for Advanced Stiidy in Princeton
and a former Caltech professor, retiirns to the
campus to lectire on the elementary particles
of physics,

1954—DuBridge, Chairman of the President’s
Science Advisory Commiittee (jiist one of the
major jobs he will do for President Nixon),
meets with Tke in Washington,

1946

1948

1949

1950

1951

1952
1953

. Earhart Plant Research Laboratory completed

Some Milestones

Lee A. DuBridge inaugurated as president
of Caltech.

200” Hale telescope dedicated at Palomar

Graduate program in astronomy initiated

Tournament Park bought

Guggenheim Jet Propulsion Center opens

Tuition raised from $500 to $600

Thomas Engineering Laboratory completed

Merrill Wind Tunnel dedicated

Air Force ROTC unit established on campus

60th anniversary of Caltech

Industrial Associates formed

Billion-volt synchrotron goes into operation

Edwin M. McMillan, 28, MS °29, receives the
Nobel Prize in Physics ‘

President Truman appoints DuBridge to the
Science Advisory Committee

Geochemistry established as a field of research

Robert A. Millikan dies

ENGINEERING AND SCIENCE



IN DEFENSE OF ACADEMIC FREEDOM

“If there is any area of human activity which
flourishes only in an atmosphere of freedom, it is
the area of creative science and technology . . . .
Freedom—private initiative—that is the first pre-
requisile for a virile technology.”

When Lee DuBridge moved from wartime re-
search back to the academic world, he carried his
convictions about academic freedom into the era
when Joseph ‘McCarthy and his supporters were
extinguishing it wherever they could—and uni-
versity faculties were among their chief targets.
DuBridge consistently championed this freedom,
and most particularly on his own campus.

In 1953 he wrote: “Academic freedom is a priv-
ilege granted to a teacher by his university . . . (the
privilege) to retain his position in the university

DECEMBER 1968

1955—DuBridge gives a Friday Evening
Demonstration Lecture on radar. During
World War Il he led the development

of radar at MIT.

1954—Field Marshal Viscount Montgomery,
British World War II hero, visits Caltech to address
the faculty and students in Tournament Park.

even though he expresses opinions or beliefs, or
makes statements, or engages in activities which are
unpopular with the public or at variance with opin-
ions of his colleagues, or of the university adminis-
tration, or its governing hoard . . . . Every leading
university in the United States has assured its fac-
ulty of this privilege. Thereby the progress of learn-
ing has been accelerated and assured—to the eternal
benefit of civilized living.”

He gave even more specific voice to these beliefs
in April 1954 when he testified in Washington be-
fore the Personnel Security Board of the United
States Atomic Energy Commission in support of his
colleague Robert Oppenheimer. And, during the
long years when the chairman of Caltech’s chem-
istry division, Linus Pauling, was under fire for his
palitical convictions, DuBridge—against a growing
storm of criticism—solidly defended Pauling’s right
to that freedom.

13
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Secretary Donald S. Clark
kick off Caltech’s first big (319 million) development
campaign with phone calls to alumni all over the countr

“justly claim the title,
Serniior Statesman of Scienc

1957—Dubridge with undergraduates on the campus. In 1957 there were 676 of them;




1958—Vice President Nixon, on a five-day visit to California, inspects a model of an Explorer satellite—the USA’s first space-
craft—along with Clark Millikan, DuBridge, and JPL chief William Pickering.

IN SUPPORT OF SCIENCE

“The exploration and the support of science for
its own sake is not being adequately—certainly not
generously—supported . . . . Billions are being spent
on military and industrial technology, but the
amount spent on science can be measured in a small
number of millions per year.”

This was the plea that Lee DuBridge took with
him everyhere in seeking support for the Institute.
~ Caltech’s first fund-raising drive was launched in
1958—a $19.5 million development program—and
its success accounted for 18 new buildings, a faculty
salary increase, and other improvements.

In 1959 President DuBridge expressed the hope
that the sources of support for education and re-
search would retain the relative positions of 30 per-
cent from endowments, 30 percent from gifts, 30
percent from government, and 10 percent from tu-
ition. While always explicit about the importance of
this balance, he continually stressed that the total

DECEMBER 1968

amount of support must be increased. With this
conviction as an impetus, a second campaign was
initiated in 1967, with a goal of $85 million to be
raised over a five-year period. As DuBridge leaves,
the campaign has reached 36 percent of its goal.

Some Milestones

1954 Linus Pauling receives the Nobel Prize
in Chemistry
1955  Scott Brown Gym and Alumni Swimming Pool open
Norman Church Laboratory for Chemical Biology
completed
: Tuition raised from $600 to $750
1956 William Shockley, ’32, receives the Nobel Prize
in Physics
1957 Eudora Hull Spalding Laboratory of Engineering
opens
Archibald Young Health Center completed
$19.5 million development program launched
Donnelley Seismological Lahoratory opens
Tuition raised from $750 to $900
1958 George W. Beadle receives the Nobel Prize
in Medicine
Explorer I launched

15
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1959—DuBridge reminisces with Orrin Smith, the Cornell College professor who inspired him to become a physicist.

1962—DuBridge leads
Theodore von Karman,
Clark Millikan, and former
Secretary of the Navy

Dan Kimball through
Caltech’s newly dedicated
Karman Laboratory of
Fluid Dynamics and

Tet Propulsion.
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WHERE THE ACTION IS

“Remember that you are a part of a glorious

institution. Caltech is really a fabulous place. Cal-

“tech is at the center of what is going on; it is where
the action is.

Lee DuBridge was speaking to the brand new
freshman class of 72 at New Stndent Camp this
fall. And he was saying what he has always believed
—that Caltech is'a great place to be. He said it when
he first came here, and he was still saying it with
undiminished pride and enthusiasm in what now
turns out to have heen his final formal talk to Cal-
tech freshmen.

“You name the field,” he said, “and Caltech is
there. Caltech is not only there, but Caltech may
have pioneered that field. Basic supersonic aero-
dynamics started here. The study of cosmic rays
started here. The discovery of the alpha-helix of
the protein molecule started here. Modern rockets
began here. Molecular genetics started here. Mod-
ern seismology started here.

“The 200-inch telescope is here, and so are a doz-
en other unique astronomical instruments. For 60
years Pasadena has never had only the second

largest telescope; at one time it had the largest, the
second largest, and the third largest!

Nuclear structure, the nature of DNA, the bio-
logical role of proteins and enzymes, the structure
of the center of the earth are all concepts and sub-
jects which have been pioneered here. What makes
a star shine? How were the elements created? What
is a quasar? A pulsar? Who saw the first positron?
the first meson? Who proposed the expanding uni-
verse? Ask someone at Caltech. k

“But this is all past history: Are we just sitting on
the glories of past achievements? Let’s look around.

“Does anyone know any more about nuclear re-
actions in stars, or has anyone added so much to
our knowledge, as William Fowler? Carl Anderson
still heads the physics division though he earned the
Nobel Prize over 30 years ago for discovering the
positron. If anyone knows any more about nuclear
theory, gravitation, quantum electrodynamics, color
vision, or freshman physics than Richard Feynman,
no one has found him.

“The founders of molecular genetics were George
Beadle and Max Delbriick. Max is still here and has
been joined by Robert Sinsheimer, James Bonner,
Ray Owen, and a few others.

1962~Richard Nixon, running for Gavernor of California, makes a campaign appearance at Caltech.




“Linus Pauling proposed the modern theory of
the chemical bond, and he and Robert Corey dis-
covered the basic protein structure, the alpha-helix.
Pauling has gone and Corey has just retired, but
their students and followers, John Roberts, Richard
Dickerson, Harry: Gray, and George Hammond,
keep Caltech in the chemical forefront of the world,

“Beno Gutenberg founded modern seismology.
Charles Richter learned how to put numbers on
earthquakes. Some younger followers, Clarence
Allen and Don Anderson and others, keep the seis-
mo lab a lively place. Gerald Wasserburg and Leon
Silver elucidate the earth’s history, and Robert
Sharp tells us of the geology of glaciers and of Mars.

“Are more practical matters of interest to you? I

hope so, for I trust that half of you may end up "

being engineers and putting scientific knowledge
to use for the benefit of people. Airplanes? Ask

1963—As the space age
gains momentum, JPL
becomes the place to
see. Picketing and
DuBridge show

Vice President Johnson
models of the moon-
photographing Ranger
spacecraft,

Ernest Sechler, Hans Liepmann, Lester Lees. La--
sers? Transistors? Plasma? Ask Robert Langmuir,
Roy Gould, and Charles Wilts. Earthquake-resis-
tant structures? Ask George Housner and Donald
Hudson. Metals and alloys? Ask Don Clark, Pol
Duwez. Computers? Ask Gilbert McCann. Smog?
Ask Arie Haagen-Smit and Jack McKee. Sewage
disposal? Ask Norman Brooks. [ could go on and
on.

DuBridge spoke with the same fervor on Decem-
ber 10 in Beckman Auditorium, when he said fare—
well to the Caltech community.

“I thought in 1946 and I still think that Caltech
is the most wonderful place in the world to be.”

This tribute to Caltech is, perhaps, a fitting trib-
ute to himself, for Lee DuBridge has written some
of the most important chapters in the history of
this “most wonderful place.”

1965—A jubilant DuBridge poirits oiit the
impact darea of Ranger IX on a luinar map
after the spacecraft’s siiccessful moon flight.

1963—At a meeting of the Distinguished Civilian Service Awards Board, DuBridge is flanked by Attorney General Robert
Kennedy; Deputy Secretary of Defense Roswell Gilpatric; Secretary of Labor Willard Wirtz; Secretary of Health, Edica-
tion and Welfare Anthony Celebrezze; Under Secretary of State George Ball; President ]ohn Kennedy: publisher Samuel

Newhouse; Civil Service Commissioner John Mac

and UN Ambassador Hem

Cabot Lodge.




1966—DuBridge and Chairman of the Board Arnold Beckman (in the row behind him) watch tensely as JPL’s Surveyor 1

makes its perfect descent to the moon’s surface.

1985--DuBridge escorts a royal visitor,
Princess Margaret, down the Glive Walk.

DECEMBER 1968

1959

1960

1961

1962

1963

1964

1965

Some Milestones

Two 90-foot radio antennae begin operating
at Owens Valley Radio Observatory
Goldstone tracking station established by JPL
Tuition raised from $900 to $1,275
Donald A. Glaser, PhD 50, receives the Nobel Prize
in Physics
Alfred P. Sloan Laboratory of Mathematics
and Physics opens )
W. M. Keck Engineering Laboratories completed
Page, Lloyd, and Ruddock student houses occupied
Alles Laboratory for Molecular Biology completed
Harry Chandler Dining Hall opens
Cooperative Wind Tunnel closes
Rudolf Mdssbauer receives the Nobel Prize
in Physics
Karman Laboratory completed
Four new graduate student houses open
Winnett Student Center dedicated
Firestone Flight Sciences Lahoratory completed
Mariner I1 launched
Willis H. Booth Computing Center dedicated
PhD program in applied mathematics initiated
Option in planetary science introduced
Tuition raised from $1,275 to $1,575
Charles H. Townes, PhD °39, receives the
Nobel Prize in Physics
Ranger VII launched
Beckman Auditorium dedicated
Pass-fail system for grading freshmen adopted
Richard Feynman receives the Nobel Prize
in Physics .
Options in the humanities offered
Steele Laboratory of Electrical Sciences completed
Tuition raised from $1,575 to $1,800

19
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1966—A quiet dinner turns out to be—
to his surprise—a party at which 500 faculty

and friends fete his 20 years as Caltech president.

Murs. DuBridge is ready with smelling salts.

DECEMBER 1968

SPECIAL ASSISTANT TO THE PRESIDENT

“Science and technology are now essential ele-
ments of national concern and national policy . . . .
It is imperative that ways be found to continue to
bring scientists and engineers into policy-making
and policy-advising positions in even more intimate
and extensive ways . . . ."

These convictions have led Lee DuBridge from
Caltech to his appointment as Special Assistant to
the President for Seience and Technology.

1t is a job for which he has had extensive prepara-
tion. In 1951 President Truman appointed him to
the government’s new Science Advisory Committee,
established to maintain contact between the federal
government and the scientific community. The next
year President Eisenhower asked DuBridge to be-
come chairman of that committee, a job he held
until 1958 when the responsibilities were expanded
into a full-time position.

Now, two administrations later, in that full-time
role, DuBridge will have three major responsibili-
ties. As adviser to the President he will consult with
the chief executive on the coordination and adop-
tion of policy necessary to a healthy growth of
science and technology and to the welfare of the
country. As chairman of the Federal Council on
Science and Technology he will coordinate the ar-
ray of scientific activities of the government. And as
chairman of the Science Advisory Comunittee he
will call on the best scientific minds in the country
to help solve the national problems involving scien-
tific matters, from nuclear energy to education and
research in the universities.

In addition to his experience as a physicist, re-
search director, educator, and administrator, Lee
DuBridge takes to Washington a nationwide rep-
utation as “Senior Spokesman for Science.” He will
bring all these to bear on the problems of strength-
ening science and education in this country. [

Some Milestones

1966 75th anniversary of Caltech
Surveyor 1 makes a soft landing on the moon
Division of the Humanities becomes The Division

. of the Humanities and Social Sciences

1967 Robert A. Millikan Memorial Library dedicated
$85 million development campaign launched
Surveyor III makes elaborate soil tests on the moon

1968 Noyes Laboratory of Chemical Physics opens
Proposal to admit women undergraduates passed
Tuition raised from $1,800 to $2,100
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Har()ld Brown, Secretary of the Air Force, will
be the new president of the California Institute of
Technology. He will come to Caltech shortly after
he leaves office on January 20, at the end of the
~ Johnson Administration.

Robert F. Bacher, who has been Caltech’s pro-
vost since 1962, will serve as acting president dur-
ing the period between Lee DuBridge’s departure
for Washington and Harold Brown’s arrival in
Pasadena.

Dr. Brown, 41, is a physicist who has won world-
wide respect for his outstanding scientific and ad-
ministrative abilities. Always quick to understand
and solve problems, he was graduated from the
Bronx High School of Science at 15, with a 99.5
average. He went through Columbia University in
two years. (“Everything was accelerated during the
war,” he says modestly. ) He was elected to Phi Beta
Kappa at Columbia and also won the Green Me-
morial Prize for maintaining the highest under-
graduate record.

At 22 Brown received his PhD in physics from
Columbia and while working on his doctorate was
appointed Lydig Fellow and physics lecturer. After
receiving his doctorate in 1949, he became a lecturer
in physics at the Stevens Instltute of Technology in
Hoboken, New Jersey.

In 1950 he put aside teaching for a career in re-
search and development as a staff member of the
University of California’s Lawrence Radiation Lab-
oratory at Berkeley. He joined the staff of the Lab-
oratory’s Livermore branch when it opened in 1952
and in 1960 succeeded Dr. Edward Teller as its
director.

At Livermore he was closely associated with Proj-
ect Plowshare, a program seeking tao apply nuclear
power to peaceful uses such as recovering oil de-
posits, creatin g heat reservoirs, excavating harbors,
and utilizing low-grade ores. He also studied the
feasibility of creating water reservoirs in arid re-
gions through the use of nuclear explosives.

He served as scientific adviser to the United
States delegation at the 1958 nuclear weapons tests

detection conference in Geneva and as senior sci- -

ence aide to the American delegation at the nuclear
test ban conferences in Geneva in 1958 and 1959.
In 1961 he was named one of America’s ten out-
standing young men by the U.S. Junior Chamber
of Commerce. He also received the Navy’s Distin-
guished Public Service Award that year.
Brown became Director of Research and Engi-
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neering for the Defense Department in May 196].
This was the third-ranking civilian job in the De-
fense Department. Before coming to the Pentagon
post he had been a scientific adviser to the Air
Force, and he was a member of the Navy’s special
steering committee to guide the development of the
Polaris missile.

President Johnson named Brown Secretary of the
Air Force in 1965. In that position he has had a

‘three-sided job—Air Force technical adviser, gen-

eral supervisor of all research and development in
the Department of the Air Force, and operational
chief of the Advance Research Projects Agency and
the Weapons Systems Evaluation Group. It was
recognized that he would bring to that office a deep
perceptiveness about people, a remarkable ability
as a listener, and great competence in recognizing
and solving scientific problems. These attributes
helped him to deal with what could have been an
extremely difficult situation, and over the three
years the military leaders, who had looked on him
as an esoteric scientist, grew to trust and admire him
as a person and to respect his decisions.

His colleagues describe him as “dynamic, vig-
orous, straightforward,” and as a man who exhibits
“high integrity as well as a great intellectual capac-
ity.” He is an inveterate reader and averages four
or five baoks a week. His wife, Colene, is a Purdue
University graduate and a former department store
buyer. They have two daughters—Deborah, 13, and
Ellen, 11.

When President DuBridge originally announced
his intention to retire in the summer of 1969, a
faculty committee was appointed to recommend
candidates for a new Caltech president to the board
of trustees. This committee had been hard at work
for 18 months when DuBridge requested that his

" retirement date be moved up to this January in

order to accept his new appointment. In those 18
months the committee had assembled a list of 150
names, and 40 of these were investigated in detail.
This faculty committee and a trustee committee
then thoroughly studied 15 of the 40 and narrowed
the field to six, who were interviewed in off-campus
visits. Finally, four men were invited to come to
Caltech to meet with the trustees, faculty, and stu-
dents. The result was the selection of Harold Brown,
and the comment from the committee chairman:
“Our committee was determined to find not just a
good president, but a great one. We feel confident
that we have done just that.” O
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FINALEXAM

What company was responsible for the
following engineering innovations?

The transistor
Radio astronomy
Negative feedback
High Fi and Stereo
Synthetic crystals
TV transmission
Magnetic tape
Sound motion pictures
Microwave relay
Electronic switching
The solar battery
Telstar

The reasonwe give this "test" is because
the answer to all of the questions is:
the Bell System. And because, if the
thought of working for us ever crosses
your mind, we wanted you to know what
kind of company you'd be in,

Be sure to see your Bell System recruit-
ing team when they visit your campus.
Or ask your Placement Director for the-
name of the Bell Systemrecruiter at the
local Bell Telephone Company,

We hope the above final can be the start -
of something great,

oy

B8)Alsd

. and Associated Companies .



Albert Tyler, Caltech professor of biology and a
member of the faculty since 1929, died on Novem-
ber 9 of a heart attack. He was 62.

Dr. Tyler was born in Brooklyn, New York. He
attended Columbia University and received his BA
there in 1927. Although he had been a chemistry
student, he became interested in the work of Co-
lumbia’s great geneticist, Thomas Hunt Morgan,
and he asked Morgan to take him as a graduate
student. When Morgan came to Caltech in 1928 to
start the biology division, Albert Tyler transferred
with him and became the first student to earn a PhD
in biology at Caltech (in 1929) and the last grad-
uate student of Dr. Morgan.

In his years at the Institute, Dr. Tyler helped
bring about a basic change in his field—the expan-
sion of classical experimental embryology into
modern developmental science, with its emphasis
on genetics and molecular biology. He was well
grounded in classical embryology, especially of ma-
rine invertebrates. He was one of the first scientists
to apply modern physiological and biochemical
methods to the study of development.
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ALBERT TYLER

1906-1968

Tyler made some of his greatest contributions
through his research on fertilization. He was espe-
cially known for his work on the chemistry and
physiology of the fertilization process and for his
contributions to the fertilizin-antifertilizin theory.

During the last ten years of his life, Albert Tyler
turned his attention to studies of the macromolec-
ular events during embryogenesis in the sea urchin,
and especially to the role of “masked messenger”

"RNA and the properties and developmental role of

cytoplasmic DNA.

Dr. Tyler was a trustee of the Marine Biological
Laboratory at Woods Hole, Mass., for 14 years. He
served on numerous committees and as a consultant
to various organizations, among them the National
Science Foundation and the World Health Organ-
ization. He had also been president of the Society
of General Physiologists and of the American So-
ciety of Naturalists,

Colleagues and friends paid tribute to Dr. Tyler
and to his work at the Institute at a memorial ser-
vice held in Dabney Lounge on the Caltech campus
on November 18.



.l m kind of
a marriage
counselor for
the ocean.”

Vic Taylor is a cotrosion specialist for International Nickel at its
testing lab in North Carolina.

“...That old ocean doesn’t like us sometimes. She rusts boats, eats
away metals, destroys coatings... what we’re trying to do is
come up with alloys she can live with.”

Inco’s Harbor Island Corrosion Laboratory is testing materials
needed for ocean engineering, better desalination plants, bridges,
boats. Testing them against the sea and the seaside atmosphere.
Not just nickel alloys. But 40,000 specimens of materials from
many industries. Alloys, fabrics, coatings.

“...Remember how car bumpers used to corrode? Nowitsa
different story. And boats last longer, too. Diving bells go deeper
than anybody ever dreamed of...”

Undreamed of advances are what Inco men are working for. Men
who develop alloys, test them, search the world for more nickel.
Nickel, the metal that makes other metals stronger, tougher, more
corrosion resistant, Nickel, its contribution is quality.

INTERNATIONAL NICKEL

The International Nickel Company, Inc., New York, N.Y.
The International Nickel Company of Canada, Limited, Toronto, Ontario
{nternational Nickel Limited, London, England

B ;

Vie holds a nickel-chrome plated autoniobile bumper which was tested in the
corrosive seaside atmosphere.
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“IBM is so involved in the electronics
field, I'd always assumed they
weren't particularly interested in
M.E.’s,” says Andy Simon.

Andy got his M.E. degree in 1967.
He’s now a packaging engineer in
memory development at [BM.

Andy found out why IBM needs good
mechanical engineers when he went
to his campus interview. As elec-
tronic packaging gets smaller and
packaging density increases, a lot of
new problems arise. And the M.E.
has to solve them.

As Andy says, “When | design the
hardware package for a micro-
electronic memory unit, | deal with
heattransfer and otherthermal prob-

lems, vibration and shock analysis,
and electromagnetic compatibility.
The associated connector design
work gets me into stress and creep
analysis and Hertz contact stress
and evaluation.”

Then comes production

That's only part of Andy’s job. After
his team designs, develops, and pro-
duces a prototype memory unit, he
has to work closely with manufactur-
ing engineers, advising them on
machines and processes to mass-

‘produce the unit,

“It's tough but rewarding work,” says
Andy, “‘because the problemschange
with each new assignment. So an
M.E. gains a lot of experience fast.

“It never crossed
my mind that IBM
wanted Mechanical

Engineers?

The kind of experience that helps
him move ahead fast.”

Check with your placement ofﬁ,ce'

If you're interested in the opportuni-
ties for mechanical engingers at
IBM, ask your placement office for
more information.

Or send a letter or resume to Harley

"~ Thronson, IBM Corp., Dept. BM2010,

3424 Wilshire Blvd., Los Angeles,
California 90005. We'd like to hear
from you even if you’re headed for
graduate school or military service.

An Equal Opportunity Employer

IBM.



LETTERS

Pasadena
EDITOR:

1 have compared the original and the
published versions of L. E. Fraenkel’s
review of Saul Kaplun’s and J. D. Cole’s
books (E{&S~QOctober 1968). The se-
vere editing of the first half of the re-
view has, in my opinion, not only led to
omission of ithportant material, but has
in various ways distorted the meaning
of Fraenkel’s review, I hope it will be
possible for you to print the original
version of the first half of the review.

P. A, LAGERSTROM

For the record, Dr. Fraenkel's orig-
inal review of Fluid Mechanics and
Singular Perturbations read:

The theory describing the flow past
bodies of a viscous fluid is a notoriously
difficalt one; the governing equations
{ Navier-Stokes ) can be solved exactly and
explicitly for only a few highly artificial
cases, and approximation schemes invari-
ably meet difficulties demanding and stim-
ulating increasingly subtle mathematical
techniques. In the years 1954-57 there
appeared from Caltech four great pa-
pers: “The Role of Coordinate Systems
in Boundary-layer Theory,” S. Kaplun
(1954 ); “Examples INlustrating Expansion
Procedures for the Navier-Stokes Equa-
tions,” P. A. Lagerstrom and J. D. Cole
(1955); “Asymptotic Expansions of Na-
vier-Stokes Solutions for Small Reynolds
Numbers,” S. Kaplun and P. A. Lager-
strom (1957); and “Low Reynolds Num-
ber Flow Past a Circular Cylinder,” S.
Kaplun (1957). These papers not only
gave a fresh and clearer view of the
various approximation schemes for very
viscous and for nearly inviscid flow but
also systernatized and extended signifi-
cantly the mathematical technique implicit
in Prandtl’s boundary-layer theory. In-
deed, these papers did much to provide
the applied mathematician with new tools
that have since then been applied to an
astonishing variety of problems. These
tools now form part of the subject known
as “singular perturbations,” a phrase used
to describe methods for solving boundary-
or initial-value problems which involve a
small parameter in such a way that the
“obvious” expansion in terms of that pa-
rameter fails to approximate the desired
solution throughout the physical domain.
Saul Kaplun, to whom Lagerstrom and
Cole attribute the principal ideas in ‘this
work, died in 1964 at the age of 39,

Fluid Mechanics and Singular Perturba-
tions is in two parts. The first contains
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Kaplun’s three published papers and pre-
liminary drafts of intended papers on his
approach to singular perturbations and on
the lift at low Reynolds number of two-
dimensional bodies. The second part con-
tains similar drafts of some of his extensive
work on the problem of flow separation.
The editor’s work consisted of selection,
of minor changes with respect to notation
and errors of transcription, and of the pro-
vision of a nost helpful commentary.
The first paper—concerning “optimal
co-ordinates,” in terms of which the
boundary-layer solution contains the en-
tire outer flow not merely to first but to
second order—makes an elegant and satis-
fying beginning. The remainder of Part I
shows exceptional depth. The problem of
very viscous flow—that is, flow at low
Reynolds number—past a circular cylin-
der seemed anomalous from 1851, when
Stokes found that his approximate equa-
tions had no appropriate solution, until
1910, when Oseen resolved the difficulty in
a manner very satisfactory for fluid me-
chanics but of an essentially ad hoc char-
acter. ( The application of Oseen’s method
to the circular cylinder is actually due to

TREND

REALTY

To: The Caltech Community

however, some offerings do remain.

for subdivision.

plannin

for shopping center.

First, thank you for your interest in the properties described in last
month’s memorandum. 1 enjoyed talking with some of you and receiving
your letters. Your interest has reduced the available properties listed;

Five acres near Carlsbad (10 miles south of Oceanside) are heing
offered at $7500 per acre. They have a fine ocean view and are suitable

Two unusual listings of special interest to wise investors or persons
construction of buildings are in prime Pasadena locations:

(1) Northeast cormner of Lake and Colorado; 75,000 square feet,
including parking lots. Excellent for high-rise (bank, insurance,
savings and loan, major hotel, etc.).

(2) Northeast corner of Lake and' Villa (excluding gas station),
extending east to Mentor; approximately 40,000 square feet. Ideal

Two Caltech families seeking homes are in need of:

(1) A $60-70,000 residence in Sari Marino.

(2) A $40-50,000 residence in the Annandale district.

Our Hawaiian acreage is almost completely sold out, but we do have -

Lamb.) Kaplun’s approach was system-
atic; put both the Stokes and the Oseen
equations into their proper setting; led to
a scheme which could, in principle, be
continued to arbitrary order; and gave a
new view of the relationship, in delicate
problems of this kind, between various
expansions of the desired solution. Pre-
viously, it had not been suspected that an
extension of Prandtl’s ideas for flow at

- large Reynolds number might remedy the

difficulties at the other end of the range.

Part 11 of the book, on the behavior of
solutions of the boundary-layer equations
near a point of zero skin-friction, is strictly
for specialists—and ardent specialists at
that. This material is not in the final form
that Kaphin hoped to produce, and a num-
ber of the results were also found by
Stewartson in 1958. Nevertheless, there is
no doubt that Kaplm’s thorough analysis
(first of the Von Mises form of the equa-
tions and then of the transformation to
the physical plane), with its careful inter-
pretation’ of the basic meaning of each
step, adds substantially to what is known
of this difficult aspect of boundary-layer
theory,

HAWAIIAN ACREAGE

VICTOR M. LOZOYA — REALTOR

26 N. LAKE, PASADENA - 449-8892 |

a very few choice ocean view acres left. They are very modestly priced,
particularly in view of their location, view, climate and proximity to the
main highway around the Big Island.

Before closing, I would like to wish all of you a Joyous Holiday
Season and a Bright and Prosperous 1969. .




Find out
how good
an engineer
ou can really

be.

We find out in a hurry who has it.

And who doesn't.

Because every engineer who comes to
work for us is going to have to come up with
answers to some of the toughest problems
in engineering, chemistry and physics.

And you know what? ‘

Without this ability, many of our new

jideas would never have emerged. Like our
pioneering achievements in computer
memory technology. In PCMI, microform
systems, and encapsulation. The kind of

exciting discoveries any engineer dreams
of making.

What can this mean for you?

If you think you’re a good engineer, we'll
point you in the right direction. And don’t

"~ worry, you'll go places.

Write William G. Benner, Coordinator,
College Relations, Executive and Profes-

sional Placement,
NCR, Dayton, Chio,
45409. Or see our

Ca m pus recrUiter' THE MATIONAL CASH BEGISTIA CO. DAYTON 45205 &

An Equal Opportunity Employer.
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Caltech Lecture Series

JANUARY

20 David G. Elliott, supervisor,
Propulsion Energy Group,
JPL—"Beyond Mars With
Nuclear-Electric Propulsion”

27 Ronald F. Scott, professor of
civil engineering—“Soil Is
Everywhere”

FEBRUARY
3 Albert Ravenholt, American
Universities Field Staff—“Red
China and the Proletarian
Cultural Revolution”

10 Harrison Brown, professor of
geochemistry and of science
and government—"Science,
Technology, and Economic
Development”

17 Edward B. Lewis, Thomas
Hunt Morgan Professor of
Biology—“Genes, Sex, and
Development”

24 Marshall Cohen, professor of
radio astronomy—"“New
Approaches to Radio
Astronomy”

MARCH
3 Eric F. Goldman, Rollins
Professor of History, Prince-
ton University—“The Metro-
american: The New
American of the 1960°s™

Concert and Drama Series

JANUARY

18 Two one-act plays: Harold
Pinter’s “A Slight Ache”
and N. F. Simpson’s "A
Resounding Tinkle.”

21 “By George”—Max Adrian in
the original London and
Broadway hit.

25 The Roger Wagner Chorale.

FEBRUARY
1 Shirley Verrett, mezzo-
soprano.
8 Repertory Dance Theatre of
the University of Utah.

14 Kipnis Mime Theatre.

15 L.S.B. Leakey—lecture on
the “Latest Evidence on
Man’s Evolution in Africa.”

28 Isaac Stern, violinist.

MARCH
7 “Phaedre,” by Racine, will be
performed in French by
Productions d’Aujourd’hui.
14 First Chamber Dance

SCIENTISTS AND ENGINEERS ...

WANTED:
CREATIVE ANALYSTS
TO SOLVE
IMPORTANT
PROBLEMS

Are you specially gualified to solve problems of national
importance? Our expanding activities offer several immediate
‘opportunities for experienced professionals. We now have
openings on our newly formed New York City-area staff, as well
as in our Washinglon DC-area and Sania Barbara facilities.

Essentially, ours is a business of problem solving in a full

_range of disciplines — from the physical sciences to the social

sciences, from missile defense to urban development. Thus;
we diligently maintain the best climate possible for uninhibited
creative thought and unrestrained professional growth.

Our most pressing needs are outlined below, To qualify, you
should have a thorough academic background ptus onetoten
years of outstandmg performance in your specialty. We also
have a few cpenings for recent graduates with strong aca-
dem;c records at ai I degree eveis

Computer Si muiahon
Computer Programming and Analysis

Real Time Software Systems

Resource Allocation
Systems Analysis .
Computer Modeling of Physical Systems

Command and Conirol
Data Processing Systems,
Computer Systems Design —
Hardware and Software

Radar Svstems Analysis

Imerceptor Design
Elight Mechanics
Missile Guidance and Control

We're a seven-year-old public company with an interna-
tional reputation and solid plans for future growth. If you're
interested, we'll welcome your resume. In return, we'll send
you ours — a brochure that tells you about us and the unique
opportunities we offer outstanding people.

Write in confidence to Dr. Earl D. Crisler, Vice President,
General Research Corporation. 1501 Wilson Blvd., Arlington,
Virginia 22209,

Or, on the West Coast write to Mr. Harold C. Beveridgse,

Vice President. at our Santa Barbara headguarters.

" GENERAL
RESEARCH

Socontributing to. the solution ot problems of national importance

CORPORATION

POST OFFICE BOX 3587 » SANTA BARBARA. CALIFORNIA 93105

ANCEQUAL OPPORTUNITY EMPLOYER

Quartet.




Henry Budd’s will said in part,
¢...if my son, Edward,
should ever wear a moustache,
the bequest in his
favor shall be void.”

You can put restrictions on be-
quests to Caltech, but we hope you
won’t make them as limiting as
Henry Budd’s. For further infor-
mation on providing for Caltech in
your will or through a life income
trust or annuity, contact:

WILLIAM C. CASSELL
DIRECTOR OF INCOME TRUSTS AND BEQUESTS

CALIFORNIA INSTITUTE OF TECHNOLOGY

1201 E. CALIFORNIA BOULEVARD
PASADENA, CALIFORNIA 91109
OR PHONE: (213) 795-6841

)

ALUMNI ASSOCIATION OFFICERS AND DIRECTORS

PRESIDENT SECRETARY
Donald D. Davidson, "38 = Donald S. Clark, '29
VICE PRESIDENT TREASURER
Craig T. Elliott, '58 John R. Fee, '51
Fred C. Anson, '54 Robert C. Perpall, '52
Horace W. Baker, '35 Charles A. Ray, '61
William F. Chapin, '41 Douglas G. Ritchie, '57
Manfred Eimer, '47 Frederic T. Selleck, '49
William A. Freed, '50 Arthur 0. Spaulding, "49
Robert V. Meghreblian, ’50 Martin H. Webster, '37

EXECUTIVE DIRECTOR
James B. Black

ALUMNI CHAPTER OFFICERS

NEW YORK CHAPTER
President Frederick E. Wood, Jr., '51
IBM Corp., 1000 Westchester Ave.
White Plains, New York 10604
Vice-President S. Kendall Gold, '42
California Texas Oil Corp.
380 Madison Ave., New York, New York 10017

Secretary-Treasurer Harry J. Moore, Ir., '48
IBM, OId Orchard Rd., Armonk, New York 10504

BOSTON CHAPTER

President John C. Russ, '62
3A Edward Rd., Woburn, Mass. 01801
Secretary-Treasurer Duane Marshall, '53

205/5E Walden St., Cambridge, Mass. 02140
WASHINGTON, D.C. CHAPTER

President & Willard M. Hanger, '43
4720 Sedgwick St., N.W., Washington, D.C. 20016
Vice-President Bernard B. Watson, '35
Research Analysis Corporation, McLean, Va. 22101
Secretary-Treasurer John T. Cookson, Jr., '66

1225 Noyes Drive, Silver Spring, Md. 20910

CHICAGO CHAPTER

President Laurence H. Nobles, '49
Dept. of Geology, Northwestern Univ., Evanston, 11l. 60201
Vice-President Philip E. Smith, '39

714 Forest Ave., Wilmette, 11l. 60091
SAN FRANCISCO CHAPTER

President William N. Harris, '49
5 Pembroke Pl., Menlo Park, Calif.94025
Vice-President Curt D. Schulze, '56
1329 Terrace Dr., Millbrae, Calif. 94030
Secretary-Treasurer Harrison W. Sigworth, '44

10 Casa Vieja, Orinda, Calif. 94563
Meetings: Engineers’ Club, 16th floor, Hong Kong Bank Bldg.,
San Francisco
Informal luncheons every Thursday at 11:45 A.M.
Contact Mr. Farrar, EX 9-5277, on Thursday morning
for reservations.

SACRAMENTO CHAPTER

President Wayne MacRostie, "42
3840 San Ysidro Way, Sacramento, Calif. 95825
Vice-President Herbert H. Deardorff, '30

3849 Annadale Lane, Apt. 4, Sacramento, Calif. 95821

Meetings: University Club 1319 “K'’ St.
Luncheon first Friday of each month at noon
Visiting alumni cordially invited—no reservation.

“Quality Printing When Promised”

OF PASADENA

455 EL DORADO SYcamore 3-2181




PAPER TIGERS

Thanks, but they're just not our type.
Young engineers who join us are expected
to move in on some rather formidable
programs...with alacrity and lots of
gusto. And a willingness to assume early
responsibilities on demanding assign-
. ments is an attribute which we welcome
warmly. It’s the kind of engineering ag-
gressiveness that has brought Sikorsky
Aircraft to dominant stature in a new
world of advanced VTOL aircraft systems.

If our criteria paraliel your outlook, you'll
find an excellent career environment with
us. You would enjoy working (with a
select group) on exciting, full-spectrum
systems development. And you can watch
your talent and imagination assume
reality in such diverse forms as Heavy-
Lift Skycranes—Tilt Rotor Transports—
High-Speed VTOL Commercial Trans-
ports—and much more for tomorrow.

NEED NOT APBPLY.

Does this responsibility stir your imagina-
tion? Then you probably should be with
us. There's ample opportunity for innova-
tion in: aerodynamics e human factors
engineering ¢ automatic controls e
structures engineering ¢ weight predic-
tion o systems analysis e operations
research e reliability/maintainability
engineering e autonavigation systems
e computer technology ¢ manufactur-
ing engineering ¢ information systems
o marketing ... and more.

And your career advancement can be
materially assisted through our corporation-
financed Graduate Study Program—avail-
able at many outstanding schools within
our area.

Consult your College Placement Office for
campus interview dates—or—for further
‘information, write to Mr. Leo J, Shalvoy,
Professional and Technical Employment,

Sikorsky
Aircraft

GIVISION OF UNITED AIRCRAFT CORPORATION

STRATFORD, CONNECTICUT

An tqual Opportumiy Employer




Bob Nerad seeks recognition

But not just for himself.

Bob was Chairman of a special Jaycee project to se-
lect the “Outstanding Young Educator” in Schenectady,
New York. .

He began by rediscovering firsthand some of the vi-
brant situations that confront young teachers. With that
background he was ready to coordinate the nominating
and judging.

Planning and coordinating come naturally to Bob
As a Production Control Specialist with General Elec-
tric’s Medium AC Motor and Generator Department,
he keeps production lines running smoothly. Coordinat-
ing machinery, raw materials and labor is crucial to any
efficiently run business.

With a mechanical engineering degree -from Cornell
in 1962, and an MBA in personnel administration from
George Washington, in 1963, Bob sought to plunge

directly into meaningful work. He’d had enough theory
and simulations to last him for awhile.

At General Electric he found people that agreed with
his thinking, and what’s more, GE offered him imme-
diate responsibility via the Manufacturing Manaﬂement
Program.’

- Like Bob Nerad, you canget a fast start at General
Electric, in R&D, design, production or technical mar-
keting. Talk to our man when he visits your campus. Or
write for career information to: General Electric Com-
pany, Room 801B, 570 Lexmgton Avenue, New York,
N.Y. 10022 69925

GENERAL & ELECTRIC

AN EQUAL OPPORTUNITY. EMPLOYER (M/F)



