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PEACETIME USES OF
OUTER SPACE

Edited by SIMON RAMO, Thompson
Ramo-Woolridge, Inc. Available in
August, 1961.

T'his remarkable volume brings together outstanding scientists,
educators, politicians, and businessmen for an examination of
the coming space age. Emphasizing the peacetime, non-
military aspects of space technology, the book seeks to heighten
public responsiveness to the full impact of science and tech-
nology in shaping our future. Contributors include: Leston
Faneuf, J. H. Doolittle, Lloyd V. Berkner, Congressman
Overton Brooks, Ralph ‘l Cordiner, Willard F. Libby, Vice
Admiral John T. Hayward, Joseph K: iplan, Morris Neiburger,
Brigadier General Don D, Flickinger, Leo. Goldberg, Edward
Teller, and Frederick R. Kappel.

THERMAL REGIMES
OF COMBUSTION

By L. A. VULIS; translated from the
Russian by GLENN WILLIAMS, Massa-
chusetts Institute of Technology, and
others for the project SQUID, Prince-
ton, N. J. Available in July, 1961.
Of primary interest to chemical and mechanical engineers and
to chemists and physicists interested in kinerics, this timely
translation offers a detailed mathematical discussion of the
consequences of applying simple thermal combustion theory
and simplified (first order) kinetics to over-all combustion
problems.  This material is not available in comparable detail
in any other English source.

PROCEEDINGS OF THE
SIXTH SYMPOSIUM ON
MAGNETISM AND
MAGNETIC MATERIALS

Edited by J. A. OSBORN, Westinghouse
Electric Corp. 408 pages, $10.00.

A compilation of recent work in the ficld of magnerism and
magnetic materials, this book contains a collection of technical
papers presented at the annual symposium sponsored by the
American Institute of Electrical Engineers and the American
Institute of Physics. Topics include ordered spin systems,
computer devices, metallic films, nuclear hyperfine felds,
ferromagnetic resonance, high coercive mate erials, exchange in-
teractions, fine particles, magnetization processes, anisatropy,
domain walls, microwave devices, and oxides.

Send for copies on approval
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measurements of the various shower components and
also describes the recent Russian work on the new
technique of observing the Cerenkov light from showers.
The world-wide correlation of information organized
during the International Geophysical Year between dif-
ferent experimenters using a variely of technigues Lo
observe the same phenomenon, is described by E. P.
Ney in an article on cosmic-ray results obtained during
the IGY. He gives a valuable résumé of how balloon
and satellite flights, the Argus experiments, and radio
observations have led, in this united effort, to a spec-
tacular increase in our knowledge of the nature of the
radiation belts and of solar cosmic rays,

J. G. Beckerly gives an interesting account of nu-
clear methods in subsurface prospecting, largely by
gamma-ray and neutron techniques, and draws atten-
tion to how difficult it is to extract useful information
under actual field conditions, namely, faced with a
borehole four inches across and perhaps a few miles
deep. The labeling of organic compounds by recoil
methods is the subject of A. P. Wolf's review; after a
nuclear reaction the recoiling radioactive atom travels
some distance and then frequently enters into organic
combination, thus allowing organic compounds to be
labeled with, for example, carbon-14 or tritium,

Finally there is one article on cellular radiobiology
and two on vertebrate radiobiology. The first, by T
Alper, includes a discussion of dose-effect relationships,
the influence of various types of radiation, the effects
of treatment before, during, and after irradiation, bio-
chemical investigations and speculations on the mech-
anisms involved. R. C. Thompson considers the conse-
quences of the entry of radioisotopes into the body, for
example, by ingestion or inhalation, and details the
metabolic properties of specific internal emitters ac-
cording to their chemical properties. J. B. Storer and
D. Grahn examine in their review the late effects of
radiation on man and experimental animals, such as
life-shortening, congenital abnormalities. and genetic
effects. These are problems which, regrettably, have be-
come of increasing importance in recent years, and an
up-to-date presentation of what is still a rather cloudy
picture is always welcome,

Variational Principles in Dynamics and Quantum
Theory (2nd ed.). By Woligang Yourgrau and Stanley
Mandelstam. 180 pp. Pitman Publishing Corp., New
York, 1960, $5.75. Reviewed by J. Gillis, The Weiz-
mann Institute of Science,

HIS very timely monograph contains a most in-

teresting and illuminating account of variational
principles, the ideas behind them, and their applica-
tions, The essentially theologico-philosophical basis of
all such theories is made clear in an interesting histori-
cal prologue which takes us from the Tonians to Fermat.
However, as the authors make clear, it is with the
enunciation by Maupertuis in 1744 of his principle of
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KODAK REPORTS ON...

20,000 GOOD CHARACTERS PER SECOND

EACH CHARACTER ON THIS PAGE WAS DRAWN INDIVIDU~-
ALLY IN ITS PROPER PLACE BY A BEAM OF ELECTRONS
AND PHOTOGRAPHED IN 50 MICROSECONDS. A MAGNET-
IC TAPE GAVE THE COMMANDS. THE BEAM WAS TAUGHT
HOW TO DRAW BY A PHOTOGRAPHIC DEVICE. FOR NEAT
COLUMN EDGES THE COPYWRITER WAS TOLD TG EXPRESS
WHATEVER NEEDED TO BE EXPRESSED IN LINES OF Ex-
ACTLY 47 CHARACTERS AND SPACES. A MERE TOUR DE
FORCE, OF COURSE. BUT 1T SERVES AS AN INTRODUC-
TION TO THE DACOM SYSTEM OF GETTING ALONG IN AN
AGE THAT WANTS TO DANCE TO THE TUNE OF THE COM-
PUTING MACHINE.

WITH THE DACOM SYSTEM WE PUT THE TUNE [NTO A
BETTER TEMPQO FOR HUMANS TO DANCE TO. COMPUTERS
PLAY INHUMAN LYRICS TOO FAST. AMONG THE TRANS-
LATING DEVICES NOW AVAILABLE, A FEW OFFER PROS-
PECT OF ADEQUATE SPEED. BUT SPEED ALONE IS NOT
THE WHOLE PROBLEM. THERE ALSO ARISES THE PROB-
LEM OF COPING WITH ALL THE PAPER GENERATED FROM
THE TRANSLATING DEVICE.

THE DACOM SYSTEM HOLDS OFF ON THE GENERATING
OF PAPER AT THIS STAGE. THE OUTPUT OF THE COM-
PUTER GOES DIRECTLY ON MICROFILM. MICROFILM IS
THE PERFECT MEDIUM FOR MASSIVE DETAIL. WE SUG-
GEST THAT PAPER NEED COME IN ONLY AT THE END OF
THE LINE, WHEN A HUMAN DECISICN-MAKER CAN REACH
A DECISION AFTER LOOKING AT A FEW SHEETS OF IT.

THIS 1S THE HEART OF THE MICROFILM APPROACH.
NOW DACOM MICROFILM BRIDGES THE GAP BETWEEN THE
CAPABILITIES OF THE ELECTRONIC COMPUTER AND THE
VIRTUES OF THE OLD BOOKKEEPER ON THE HIGH STOOL
WITH GREEN EYESHADE AND BEAUTIFUL PENMANSHIP.

WE HOPE YOU AGREE THAT THE DACOM PENMANSHIP.,
AS YOU READ IT HERE MAGNIFIED FROM A TINY FRAME

OF 16MM MICROFILM, [S OF A QUALITY THAT EVEN AN
EXTRAORDINARILY CONSERVATIVE FISCAL INSTITUTION
MIGHT UNHESITATINGLY USE IN COMMUNICATIONS WITH
IMPORTANT CLIENTS. SHOULD THE CLIENT DESIRE TO
SEE MORE THAN THE SUMMARY OF HIS POSITION. SUP-
PORTING DETAILS IN THEIR FULL COMPLEXITY CAN BE
PRESENTED FOR HIS INSPECTION SIMILARLY ENLARGED
FROM THE MICROFILM RECORD.

OUR SUBSIDIARY, RECORDAK, HAS WORKED OUT ALL
MANNER OF SCHEMES FOR ALL SORTS OF ENTERPRISES.
WITH OR WITHOUT ELECTRONIC COMPUTERS. TO PERMIT
SUPPORTING DATA TO BE KEPT ON MICROFILM INSTEAD
OF CLUTTERING UP THE CHANNELS OF COMMUNICATION.
TO THE RECORDAK ARMAMENTARIUM IS NOW ADDED THIS
NEW TOOL. WITH THE COMPUTERS RAPIDLY EXTENDING
THEIR SWAY OVER THE BUSINESS WORLD, OFFICE WORK
MORE AND MORE WILL CONSIST OF LOOKING UP INFOR-
MATION FROM QUICK-ACCESS MICROFILM READERS SUCH
AS RECORDAK ALREADY MARKETS. FOR EFFICIENCY IT
BEATS PAPER-SHUFFLING.

THE PRESENT DACOM SYSTEM UTTERS ONLY ENGLISH
LETTERS--NO FOREIGN ACCENT MARKS AS YET--, ARA-
BIC NUMERALS, AND £ &€ / , 7 - 8 + & + _ PLUS =,
A CUTE LITTLE CHARACTER OF UNSPECIFIED SIGNIFI-
CANCE. THE NEXT GENERATION OF DACOM EQUIPMENT.
AS THEY SAY IN THE MISSILE TRADE-- WILL BE ABLE
TO PLOT POINTS FROM TAPED DATA, 2500 POINTS PER
SECOND, VERY CLOSE. VERY LINEAR., QUITE REPEATA-
BLY. TO SAY MORE AT PRESENT HERE WOULD BE PRE-

MATURE.

SHOULD ANY OF THIS APPEAR TO BE PERTINENT
TO YOUR INTERESTS., IT CAN BE PURSUED FUR-
THER WITH RECORDAK, 415 MADISON AVE., NEW
YORK 17, N.Y.

THIS IS ANOTHER OF THOSE EASTMAN KODAK COMPANY ADS . .

THAT PROBES FOR A LITTLE REVENUE FROM THOSE ORIEN-
TED TO TECHNICAL PROGRESS.

ONLY THE FORM IS SPEC- . KODAK .

[AL HERE AND THE REVENUE I[N VIEW NOT SO LITTLE.== :
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senior
theoretical
physicist

ARMA has an immediate need for a
Senior Theoretical Physicist to partici-
pate in an advanced and challenging
research program.

The man selected will be responsible
for advanced theoretical studies in sev-
eral new areas contemplated by the
Company. A PhD in Theoretical Physics
or Applied Mathematics, and some de-
gree of scientific accomplishment are
required. He should be conversant, in
a general way, with various problems
and theoretical techniques of classical
physics and be capable of adapting
these techniques to new problems.

Most important, he will be a creative —
perhaps presently stifled — physicist with
wide scientific interests and a desire to
advance the frontiers of research.

Salary is open.

If you fit the above description, phone
Mr. E. C. Lester at Ploneer 2-2000 in
Garden City, Long Island, N. Y. Or
send your résumé to Mr. Lester, pro-
fessional placement supervisor, address
below.

ARNMIA vivision

AMERICAN CH ATTON
ROOSEVELY FIELD, GARDEN CITY, LONG ISLAND, M. Y.
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least action that the subject begins to acquire an in-
terest for a modern scientist.

The fundamental approach of Maupertuis was still
essentially teleological. “La Nature, dans la production
de ses effets, agit toujours par les moyens les plus
simples.” It is also true that Proclus, the pagan neo-
Platonist, said almost exactly the same thing nearly
one and a half millennia earlier. Admittedly, Proclus
had only the vaguest notion about how to work out the
quantitative implications of the principle, but then
Maupertuis hardly did better. On balancing the evi-
dence one feels that Proclus was entitled to a mention
in the historical introduction and perhaps he will get
it in a subsequent edition.

The business part of the monograph starts in Chap-
ter 5 with the equations of Lagrange and Hamilton.
Hamilton's principle and related topics are further
developed in Chapters 6 and 7. After elucidating the
relation between the Lagrange equations and the Ham-
iltonian method, the authors make clear the important
distinction between the principle of least action and
what Hamilton called the law of varying action.

Other problems taken up in the book include the
formulation of electrodynamics in Hamiltonian terms
and the variational approach to quantum mechanics.
There is a very interesting chapter on the principles of
Feynman and Schwinger. These are so useful and im-
portant that one welcomes the careful exposition ac-
corded them here.

There is an attempt in Chapter 13 to summarize
the philosophical significance of variational principles.
Whether or not one is to agree with the authors’ views
will depend chiefly on one’s taste, since no facts can
be disputed. But at least we must be grateful to them
for using the question as a peg on which to hang a
concise but thoughtful history of the theory of physical
laws.

| An Introduction to Astrodynamics. By Robert M.

L. Baker, Jr., and Maud W. Makemson. 358 pp. Aca-
demic Press Inc,, New York, 1960. $7.50. Reviewed by
T. Teichmann, General Atomic Division of General
Dynamics Corporation.

HE increasing number of artificial satellites in

orbit and the imminence of manned exploration of
space have created a great need for comprehensive ex-
positions of astronautics, particularly regarding the
trajectories of space vehicles and their determination.
Numerous papers have, of course, been written on
various aspects of these topics, but this work is the
first to present a reasonably comprehensive account as
a systematic application of celestial mechanics. The
problems of interest are in one sense simpler than the
main problems of celestial mechanics, since the motion
of interest is in all cases that of an infinitesimal body;
on the other hand, this motion is ipso facto more sensi-
tive to minor perturbations, and may also be subjected
to internally generated propulsive forces, designed to
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