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as a
PHYSICIST

. What do you look for
when you think of

moving to a better position?

^ Full and immediate use of your training and
experience

t^ Simple, sensible salary policies offering rapid
and continued recognition of your contributions

^ An organization small enough to insure indi-
vidual recognition and growth and large enough
to offer long range security

^ A research and development organization
managed by scientists

^ An opportunity to develop your professional
competence through fundamental research in
a variety of fields

All of these, plus the usual benefits, are
reasons given by scientists themselves for
joining TECHNICAL OPERATIONS,
INCORPORATED.
Positions are available for theoretical and
experimental physicists for work in such
fields as atmospheric transmission, nu-
cleonics, microwaves, and operations re-
search. Openings are at Arlington, Mass.;
Washington, D. C ; and the Combat Oper-
ations Research Group at Fort Monroe,
Virginia. In addition there are openings for
men with specific training in the reactor
development field.
It 's your more. Be sure it 's a good
move. Call or write us before you make
it. (Ask for our short, preliminary ap-
plication card)

Robert L. Roller

TECHNICAL
OPERATIONS

I N C O R P O R A T E D
6 SCHOUIER COURT • ARLINGTON 74, MASSACHUSETTS

Ml 3-4500
*Dr. Marvin G. Schorr and Dr. Eric T. Clarke, Vice Presidents;

Dr. F. C. Henrique*. President and Technical Director

treatment are reviewed. An attractive feature is that
mean and standard deviation are described without ref-
erence to any particular type of distribution, and then
binomial, Poisson, and normal distributions are intro-
duced as important cases. The standard definitions and
formulas are given and the theory of errors includes
something about least squares, curve fitting, and internal
and external consistency. The booklet includes examples
and exercises for the student as well as an index and
bibliography which enhance its usefulness as a concise
reference text.

Energy and Society. By Fred Cottrell. 330 pp. Mc-
Graw-Hill Book Company, Inc., New York, 195S. $6.00.
Man and Energy. By A. R. Ubbelohde. 247 pp.
(Hutchinson, England) George Braziller, Inc., New
York, 19S5. $5.00. Reviewed by Charles Siisskind, Uni-
versity of California.

Both of the two recent works that emphasize the
usefulness of available energy and energy converters
as yardsticks by which the effectiveness and relative
strength of geographical regions, of sovereign nations,
and indeed of entire civilizations can be measured re-
flect the authors' original reasons for setting down their
thoughts on paper to a greater extent than either man
probably intended. Dr. Cottrell is a professor of gov-
ernment and sociology at Miami University (Ohio).
His book is an enlargement of lecture notes which un-
happily appear to have been assembled by a hand more
adept at newspaper editing than textbook writing: head-
ings and subheadings have been inserted in a manner
that represents an obvious effort to improve "read-
ability" rather than an orderly and logical arrangement
of subject matter. Still, the author comes close to
achieving his stated aim of providing a framework for
a discussion of the relation between energy, social
change, and economic development. He diagnoses the
great ills that have arisen during recent transitions from
low- to high-energy societies as being due to the fact
that the increase in the flow of energy is greater than the
corresponding change or shift in socio-political values
which the citizens are capable or willing to undergo
without psychological or physical coercion. But even if
the two rates of change were equal, the transition would
inevitably bring about the enlargement and concentra-
tion of political power. In a high-energy society, the
state necessarily takes over certain new tasks, such as
enforcing contracts, protecting the individual and his
family (the welfare state), regulating production (e.g.,
of food and drugs) and the professions (through licens-
ing), providing subsidies and education, and managing
immense business enterprises. Yet Cottrell pours cold
water on optimistic estimates that high-energy society
constitutes an improved opportunity for creating the
universal, supranational state. He enumerates an im-
pressive list of factors such as vested interests, ideo-
logical diversity, the decline of trade between low- and
high-energy areas, economic regionalism, the demands
of the welfare state, and geographic considerations
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what helps a physicist grow?

"Top-level associates" says Dr. J. A. Kyger,
noted authority on nuclear engineering,

formerly Chief Scientist for Nuclear Power

Division, U.S. Navy Bureau of Ships, now

Project Director of Avco*Research and

Advanced Development Division. His answer

reflects both the thinking and opportunity

in this new Avco division devoted entirely

to advanced research and development.

'Freedom from routine, an atmosphere of inquiry, and provocative assign-
ments are all important to a physicist's growth. But possibly the most
important factor of all is the mental stimulation provided by able associ-
ates. It's important at all levels

For outstanding physicists at all levels, Avco's
'ong-range expansion—in missiles and in all the
Physical sciences—offers unprecedented opportu-

nity. Write: Dr. E. R. Piore, Vice-President in
Charge of Research, Room 404G, Avco Research
and Advanced Development Division, Stratford,
Conn., or Phone Bridgeport, Conn., DRexel 8-0431.

. it's essential to a young physicist."

WANTED
Leaders in the exploitation of new areas of Science

Physical Scientists
Advanced degree preferred in—Physics • Aerodynamics
Electronics • Metallurgy • Physical Chemistry • Mathematics

Engineers
Electronic • Mechanical - Aeronautical • Chemical

Research and Advanced Development
/division

avco defense and industrial products
gomblne the scientrW«-fekJ44*,-arLd_p,rQdngtio_n__facilities of 3 great divisions of Avco Manufacturing Corp.: Research and Advanced

Crcyaiiey; Lycoming —which currently produce power plants, electronics, airframe components, and precision parts.
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SYSTEMS ANALYSIS
(Guided Missiles)

Responsible positions in the de-
sign and analysis of control systems
for guided missiles are now avail-
able at JPL.

Synthesis of transfer functions,
stability analysis, statistical treat-
ment of errors, and optimizing con-
trol system with respect to vehicle
and trajectory systems are typical
of the problems encountered.

Analytical engineers, physicists,
and mathematicians interested in
creative, non-routine activity are in-
vited to apply.

PHYSICISTS

Openings for physicists with Mas-
ter's or Doctor's degree also exist in
the Instrument Development Section.
Research problems involve the de-
sign and development of new equip-
ment in such fields as acoustics, ultra
high-speed photography, transistor
circuitry, aero-dynamics and nuclear
engineering.

Excellent opportunities for profes-
sional development are present at
this stable research center devoted
to the advancement of guided mis-
sile technology.

Write us today, for further infor-
mation.

JET PROPULSION LABORATORY
A D I V I S I O N OF

CALIFORNIA INSTITUTE
OF TECHNOLOGY

•

4800 Oak Grove Drive
PASADENA, CALIFORNIA

(especially as related to the location of known coal re-
serves), all accentuated by the introduction of advanced
technology, that make the achievement of the "one-
world" millenium actually less likely in the near future
than at any time since the Industrial Revolution.

Ubbelohde's book, on the other hand, had its incep-
tion in a series of talks on the British Broadcasting
Corporation's famed high-brow "Third Pragramme", and
although they have been evidently watered down for
publication, the book still retains much of the ex
cathedra flavor that characterizes many a university
lecturer's approach to broadcasting. Thermodynamics is
the author's specialty, and he examines mankind's prog-
ress toward the ideal technological state (for which he
coins the somewhat unfortunate name Tektopia) chiefly
in the the light of the history of thermodynamics, which
he manages to make very interesting indeed. American
readers might be irked by the author's apparent pro-
vincialism in relying excessively on British examples to
make many of his points, although this fault can have
its charming side, too. Thus, the caption under an illus-
trative cartoon (unsigned, though one does detect the
fine hand of David Langdon) of a citizen warming him-
self at an inefficient fireplace reads "Heating the World
at Large with Britain's Energy Reserves. Not only does
much of the heat of badly designed open fires go up the
chimney. Incompletely burnt fuel rises with the hot
gases, and later plagues the inhabitants of the larger
cities by coming down on them as SMOG, or Coals of
Vengeance, upon their heads."

Curiously, although the publication of both books was
obviously occasioned by the advent of nuclear fission
as a possible source of useful energy (as acknowledged
on the book jackets), that subject is given very short
shrift by both authors. This dismissal might portend a
distaste for grappling with the problem, possibly be-
cause the amount of data available to the authors is
still so small as to make any deduction largely specula-
tive; but the reader is left with the vague impression
that their knowledge, like that of Gilbert and Sullivan's
model of a modern major general, "has only been
brought down to the beginning of the century".

Combustion Processes. Edited by B. Lewis, R. N.
Pease, H. S. Taylor. 662 pp. Princeton U. Press, Prince-
ton, N. J., 19S6. $12.50. Reviewed by Henry Wise, Stan-
ford Research Institute.

The advent of jet propulsion has stimulated a rapid
advance in the study of combustion phenomena. To this
research effort the physicist, the chemist, the fluid
dynamicist, and the engineer have made valuable con-
tributions. Consolidation of the voluminous scientific
literature which has been published on the theoretical
and experimental aspects of combustion processes rep-
resents therefore a formidable task. Combustion Proc-
esses, the second volume in the series High-Speed Aero-
dynamics and Jet Propulsion, deals with the funda-
mental aspects of combustion. Essentially this text is
designed to acquaint the engineer with the principal
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