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CORPORAL

NIKE AJAX
NIKE HERCULES

wherever

there'’s
electronics...

there’'s Transitron

Thrust thousands of miles with astonishing speed, from
land, air, sea — and even beneath the sea — countless mis-
siles of versatile and varying types shield the United States
against attackers and provide devastating weapons in case
of attack. Transitron’s tiny semiconductors play a major
role in the super-accurate guidance of these missiles. At
Transitron, over 4000 skilled employees work exclusively
to develop super-reliable silicon and germanium semicon-
ductors. In missiles and rockets, as in radar, computers,
atomic subs, medicine, jets and thousands of other military
and commercial applications — wherever there’s elec-
tronics, there's Transitron, leading the field in advanced
semiconductor reliability.




Where the Engineer Designs His Own Career

Here’s an industry that started big after the war . . . surged ahead in every direction . . . keeps
on growing today when others are tapering off . . . and still has its biggest years ahead. The
electric utilities business is basically an engineering business. Many of its top executives come
from engineering ranks; from systems planning, design, operations, research, or sales; and
with backgrounds ranging from electronics and nucleonics to older branches of scientific
learning. If you want a career in an expanding industry that is based on engineering look to
our electric public utilities. We know you’ll like working with them. We have been doing it for
many years in supplying this great industry with Kerite quality insulated wire and cable.
See your placement officer, or write us at 30 Church Street, New York 7, N. Y.

KERITE CABLE

o The KERITE Tal nakes Uhe difference
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New Engineering Books From
McGraw-Hill

CONTROL-SYSTEMS ENGINEERING

By William W. Seifert, Massachusetts Institute of Technology; and Carl W. Steeg, Jr., Radio Corporation of
America. McGraw-Hill Electrical and Electronic Engineering Series. 955 pages, $15.00
A presentation of the mathematical tools of basic importance in the field of Systems Engineering. It
should be of wide interest to control engineers concerned with systems studies, and as a text for graduate
courses in this area. This book presents a broad coverage of advanced theoretical techniques in a unified
fashion, and from the point of view of the control-systems engineer.

SERVOMECHANISM PRACTICE, New Second Edition

By William R. Ahrendt, University of Maryland; and C. J. Savant, Jr., American Electronics, Inc. McGraw-
Hill Electrical and Electronic Engineering Series. 566 pages, $12.50
This book covers all the important servo components and includes many additional items which have come
into wider use since the first edition. It explains in detail the practical aspects of servomechanisms,
describes the many ways in which the essential functions of servomechanism components can be accom-
plished, discusses the problems associated with the operation of servos and their components, and outlines
practical design and manufacturing techniques to obtain optimum performance.

THEORY OF PLATES AND SHELLS, Second Edition

By S. Timoshenko; and S. Woinowsky-Krieger, Laval University. Engineering Societies Monographs. 580
pages, $15.00
This second edition has been revised extensively, and the principal additions include: (1) an article on
deflection of plates due to transverse shear, (2) an article on stress concentrations around a circular hole
in a bent plate, (3) a chapter on bending of plates resting on an elastic foundation, (4) a chapter on
bending of anisotropic plates, and (5) a chapter reviewing certain special and approximate methods used in
plate analysis.

REACTION KINETICS FOR CHEMICAL ENGINEERS

By Stanley M. Walas, University of Kansas. McGraw-Hill Series in Chemical Engineering. 338 pages, $9.50
A text on applied kinetics for use at the senior or first year graduate level. It covers the subject from the
standpoint of the process designer, not from that of the physical chemist. Its aim is to present as concisely

and clearly as possible enough material to enable the reader to analyze kinetic data, interpret recent litera-
ture, and accomplish the process design of chemical reactors with some facility.

PRINCIPLES OF MODERN PHYSICS

By Robert B. Leighton, California Institute of Technology. McGraw-Hill International Series in Pure and Ap-
plied Physics. 7195 pages, $12.50
Expository and analytical, rather than historical and discursive, this book concentrates first on broad fun-
damental principles which underlie physics as we know it, and then shows how these principles operate
to yield the observed complex behavior of matter. The author treats special relativity from the four-vector
point of view, and deals with quantum mechanics by starting with fundamental postulates whose connec-
tions with experimental facts are pointed out as they are introduced.

To McGraw-Hill Book Co., Inc. TRO1-03
Dept. 01-03
330 West 42nd Street
New York 36, N. Y.

On approval, please send me the books checked below for examination.

0 My remittance of $....... «.... is enclosed. (No delivery charge when remittance accompanies order).

[] Please send me an invoice for the books plus postage.
I reserve the right to return books for full credit. (Return address: McGraw-Hill Book Co., Inc., Hightstown, New
Jersey).

[] Seifert and Steeg—CONTROL SYSTEMS ENGINEERING, 955 pages, $15.00

[] Ahrendt and Savant—SERVOMECHANISM PRACTICE, 2/e, 566 pages, $12.50

[] Timoshenko and Woinowsky-Krieger—THEORY OF PLATES AND SHELLS, 2/e, 580 pages, $15.00

[] Walas—REACTION KINETICS FOR CHEMICAL ENGINEERS, 338 pages, $9.50

[] Leighton—PRINCIPLES OF MODERN PHYSICS, 795 pages, $12.50
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Feedback

Pupil’s Re-creation
Or Teacher’s Recreation

From PHILIP FRANKLIN:

In the last few years, there has developed
widespread awareness of the importance
of an early study of mathematics in the
training of engineers and physical scien-
tists. This has caused several groups to
re-evaluate the high school curriculum in
mathematics, and to implement many of
their ideas through institutes for teachers
such as those of the National Science
Foundation. An effort of this kind at the
Junior High School or even the primary
grades level, the Madison Project, was de-
scribed by Professor Robert B. Davis in
a recent article in The Technology Re-
view (Dec., 1959, pp. 28-30).

The objective of these efforts is laud-
able —to improve and modernize the
teaching of the traditional, high school
mathematics subjects. But some of the ap-
parently demonstrated conclusions about
learning mathematics can easily be carried
too far, and it is this caution that the
writer would like to emphasize.

That the small number of “low-1.Q.”
students per teacher helped maintain in-
terest was to be expected. And that, when
the teachers felt the zeal of a new “educa-
tional experiment,” they imparted interest
to the students is quite believable. How-
ever, this last effect is hard to sustain over
a period of years.

But that changes in language and nota-
tion had much virtue seems doubtful. An
example was the use of the relatively
vague words “general mathematics” and
“condition” for the much more precise
terms “algebra” and “equation.” And
compare the Project’s formulation:

If 3 4[] =75, what goes in the box?
with the traditional formulation:

Solve 3 4-x=25.

The “new” notation is costlier to pnm
but is it new? It is strongly reminiscent
of the formulations of Diophantos of Al-
exandria (c. 350 A.n.). The full apprecia-
tion by mathematicians of the notation
ax b =c, with any of the letters posi-
tive or negative, dates from the “Geom-
etry” of Descartes in 1637. Present-day
engineering students are still a little in-
credulous the first time they encounter

(Continued on page 49)
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THIS VACUUM TUBE was made
from a kit of parts that is now being
evaluated in the schools. How it was
assembled is described in the article on

page 40.
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Pegasus posed in the center of the Kresge
Auditorium, facing the organ, for The
Review’s cover. The sculpture is described
in the article on pages 21 and 22.
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cal and Solid State Physics, and the
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Engineering Education 27
Harold L. Hazen, '24, Dean of the
M.LT. Graduate School, describes new
professional demands.
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M. Bryce Leggett, '40, reviews and
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undergraduate problems at M.LT.
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Robert R. Rathbone, Associate Profes-
sor of English, recalls the principles
and gives some helpful pointers.
Solid-Fuel Rocket Chambers 34
A brief account of a fascinating ex-
ample of engineering research.

Seeing Far Below the Sea 35
Harold E. Edgerton, '27, describes new,
dynamic, data-producing cameras.
From Supersonic to Hypersonic 39
Wind tunnel velocities are greatly in-
creased without spending millions.
Books 54

Reviews of three inexpensive works
of possible interest to Alumni.

Institute Yesteryears 60

Items that were news 25, 50, 75, 85, and
99 years ago at M.LT.



Individuals Noteworthy

New Advisory Council

ANOTHER LINK between the
business world and M.LT. was
formed this winter when Dean
. Howard W. Johnson of the School
of Industrial Management an-
nounced the formation of a new
Advisory Council under the chair-
manship of Alfred P. Sloan, ]Jr.,
95, Honorary Chairman of the
General Motors Corporation and
President of the Alfred P. Sloan
Foundation which established the
school.

“Our council members will serve
the school,” said Dean Johnson,
“by providing advice and counsel
on its various study and research
programs, and by acting as a
sounding board for new ideas.”

Council members, who will serve
for three years, are:

Albert Bradley, Director and
Former Chairman of the Board,
General Motors Corporation, and
Chairman, Alfred P. Sloan Founda-
tion, Inc.

Russell DeYoung, *40, President,
Goodyear Tire and Rubber Co.

Bradley Dewey, "09, Former Pres-
ident, Dewey & Almy Chemical
Division, (W. R. Grace & Co.)

Cecil H. Green, ’23, Honorary
Chairman of the Board, Geophysi-
cal Service Inc.

Robert T. Haslam, ’11, Consult-
ant and Director, W. R. Grace &
Co.

Wayne J. Holman, Jr., ’39,
Chairman of the Board, Chicopee
Manufacturing Corporation.

Theodore V. Houser, Former
Chairman of the Board, Sears,
Roebuck & Company.

George M. Humphrey, Chairman
of the Board, National Steel Cor-
poration,

Devereux C. Josephs, Chairman
of the Board, New York Life In-
surance Company.

Frederick R. Kappel, President,
American Telephone & Telegraph
Company.

Semon E. Knudsen, 36, General
Manager, Pontiac Motor Division,
General Motors Corporation.

4

George J. Leness, ’26, Chairman
of the Executive Committee, Mer-
rill, Lynch, Pierce, Fenner and
Smith, Inc.

William B. Murphy, President,
Campbell Soup Company.

Alfred C. Neal, President, Com-
mittee for Economic Development.

Robert C. Sprague, 23, Chair-
man and Treasurer, Sprague Elec-
tric Company.

John C. Virden, Chairman of the
Board and President, Eaton Manu-
facturing Company.

Thomas J. Watson, Jr., Presi-
dent, IBM Corporation.

James E. Webb, Director, Kerr-
McGee Oil Industries, Inc.

Arnold J. Zurcher, Vice-president
and Executive Director, Alfred P.
Sloan Foundation, Inc.

To Resume Teaching

ONE of the foremost authorities in
the communications-systems field,
Wilbur B. Davenport, Jr., "43, will
resume teaching next fall as pro-
fessor of electrical engineering at
M.LT. after nine years on the staff
of Lincoln Laboratory.

Wilbur B. Davenport, Jr., 43

PAUL A. SAMUELSON, Professor of
Economics at M.I.T., was elected First
Vice-president of the American Eco-
nomic Association at its recent meet-
ing in Washington. His textbook on
economics is used in many schools.

Dr. Davenport was a teaching
assistant in the Department of
Electrical Engineering from 1941
to 1943. He then served for three
years as a fire-control radar officer
in the United States Navy. After
more years on the M.L.T. Faculty,
he went to Lincoln, where he has
served in the Communications and
Components Division and, since
1958, as head of the Information
Processing Division.

He is a consultant to the Direc-
tor of Defense Research and Engi-
neering, the National Security
Agency and the U.S. Navy Special
Projects Office. He was co-author
with William L. Root, '43, of An
Introduction to the Theory of
Random Signals and Noise in
1958, and is a fellow of the Insti-
tute of Radio Engineers.

“Dr. Davenport is an unusual
combination of skillful teacher,
keen research man, and ‘bold leader
of advanced engineering work,”
says Jerome B. Wiesner, Acting
Head of the Electrical Engineering
Department. “He will be able to
contribute very substantially to the
work on engineering education
and on communication sciences
that we have planned for the next
decade.”

(Continued on page 6)
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OUT OF THE LABORATORY

Forthcoming space exploration will require exotic fuels and new concepts in
energy conversion to keep men alive and equipment operating for long periods of time beyond the
earth’s atmosphere. Advanced hydrogen systems recently developed by The Garrett Corporation
have solved this problem of providing the electrical, hydraulic and pneumatic power, plus cooling
and heating required aboard a satellite or space capsule during launching, outer space
flight and re-entry. .. another contribution by Garrett to man’s conquest of space.

o Qutstanding opportunities for qualified engineers

CORPODRATION

AiResearch Manufacturing Divisions

LOS ANGELES 45, CALIFORNIA » PHOENIX, ARIZONA

OTHER DIVISIONS AND SUBSIDIARIES: AIRESEARCH INDUSTRIAL ® AIRESEARCH AVIATION SERVICE ® GARRETT SUPPLY ® AIR CRUISERS
AIRSUPPLY-AERO ENGINEERING ® GARRETT MANUFACTURING LIMITED ® C.W. MARWEDEL ® GARRETT INTERNATIONAL
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LINCOLN
LABORATORY

invites inquiries from persons

with superior qualifications.

SOLID STATE Physics, Chemistry, and Metallurgy
RADIO PHYSICS and ASTRONOMY
NEW RADAR TECHNIQUES

COMMUNICATIONS:

Techniques
Psychology

Theory

INFORMATION PROCESSING

SYSTEMS:
Space Surveillance
ICBM Detection and Tracking
Strategic Communications

Integrated Data Networks

SYSTEM ANALYSIS

Research and Development

LINCOLN LABORATORY

Massachusetts Institute of Technology

BOX 28

LEXINGTON 73, MASSACHUSETTS

Individuals Noteworthy
‘Continued from page 4)

Warren J. Mead: 1883-1960

PROFESSOR EMERITUS of Ge-
ology Warren Judson Mead died
on January 16 at his home in Bel-
mont. Dr. Mead headed the M.L'T.
Department of Geology from 1934
until he retired in 1949.

Born in Plymouth, Wis, in
1883, Dr. Mead was graduated
from the University of Wisconsin
in 1906, where he received his
master’s in 1908 and his doctorate
in 1926. He was a member of the
Wisconsin faculty from 1906 un-
til 1934. He wrote numerous geo-
logical papers and collaborated
with C. K. Leith in producing the
volume entitled Metamorphic
Geology (1915). His nonacademic
work included consulting for the
Panama Canal Commission, the
Corps of Engineers, the Colorado
River Board to determine the fea-
sibility of Boulder Dam, the Alu-
minum Company of America, and
the Reynolds Metal Company. He
also investigated iron and coal re-
sources of South Manchuria.

Dr. Mead was a member of the
National Academy of Sciences and
a fellow of the American Academy
of Arts and Sciences and the Geo-
logical Society of America.

He is survived by his wife,
Bertha Taylor Mead, and three
sons, Warren, of Waterloo, Iowa;
Judson, of Bloomington, Ind.; and
Jeremiah, of Waban, Mass.

Gerald Putnam: 1902-1960

IN JANUARY Gerald Putnam, '23,
Assistant Professor of Engineering
Graphics in the Department of
Mechanical Engineering, died in a
Cambridge hospital.

Professor Putnam was born on
November 27, 1902, in Clinton,
Mass. He worked with water power
engineering companies in Albany
before joining the Institute Faculty
in 1933, and held positions in the
Departments of Civil Engineering,
Drawing and Graphics before join-
ing the Mechanical Engineering
Department. He also served as lec-
turer in mathematics at Tufts Uni-
versity and Northeastern University.

He is survived by his wife,
Dorothy Valentine Putnam.

(Continued on page 12)
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Shaping another sun

7000 degrees . . . an inferno approaching that of the sun’s surface
has been created by the scientists of Union Carbide. The energy comes from
the intensely hot carbon arc. Through the use of mirrors, the heat is reflected
to form a single burning image of the electric arc at a convenient point.
Called the arc-image furnace, it extends the limits of high-temperature
research on new materials for the space age.

For years, mammoth carbon and graphite electrodes have fired
blazing electric furnaces to capture many of today’s metals from their ores
and to produce the finest steels. But, in addition to extreme heat, the carbon
arc produces a dazzling light that rivals the sun. In motion picture projectors,
its brilliant beam floods panoramic movie screens with every vivid detail
from a film no larger than a postage stamp.

The carbon arc is only one of many useful things made from
the basic element, carbon. The people of Union Carbide will carry on their
research to develop even better ways for carbon to serve everyone.
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... a hand in things to come

Learn about the exciting work
going on now in carbons, chem-
icals, gases, metals, plastics, and
nuclear energy. Write for ““ Prod-
ucts and Processes”” Booklet I,
Union Carbide Corporation, 30
E.42nd St., New York 17, N.Y.
In Canada, Union Carbide
Canada Limited, Toronto.

...a hand
in things to come
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(Left) The huge riverside crane at
Combustion’s Chattanooga Division
easily lifts this 92-ton stainless steel
reactor vessel — the most complex
reactor vessel built to date — into a
barge for shipment to the Enrico
Fermi Power Station, Lagoona Beach,
Michigan.

(Right) Stainless steel sodium heat
exchanger consisting of a series of
tubes within tubes, encased in a pres-
sure vessel.

What C-E is doing to advance

Partial view of laboratory of General

The strange and wondrous world of the atom has been exam-
ined and surveyed by C-E scientists and engineers since
1946. The object—to put the controlled energy of the atom
to productive use for the generation of power. The result
—a wealth of knowledge and experience in the application,
design and manufacture of nuclear power equipment. Backed
by specially designed laboratories and manufacturing facili-
ties, this knowledge and experience—greatly augmented and
enriched by the acquisition of the General Nuclear Engi-
neering Corporation early last year—has enabled C-E to
undertake many kinds of nuciear work.

Notable C-E and General Nuclear projects are outlined
on the opposite page. Virtually all of them are current, and
many have a significant relationship to the vital task of
making nuclear power competitive with conventional power.
Collectively, these projects will contribute importantly to
the Company’s objective of achieving the same position
of leadership in the atomic world of tomorrow which it
has long since achieved in present-day methods of power
generation.

&

Nuclear Engineering Corporation at Portion of a laboratory at C-E’s Nuclear Division, Windsor,

Dunedin, Florida, showing equipment used for the study of a high-pressure, Connecticut, showing gas analysis equipment used for

high-temperature gas coolant system.

detecting the presence of small quantities of gases in reac-
tor materials.
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