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NOW AVAILABLE

TO ENGINEERS & SCIENTISTS

The Papers Presented

at the

Guided Missiles Technical Forums
HELD BY THE

MISSILE « ORDNANCE SYSTEMS DEPARTMENT

OF GENERAL ELECTRIC

The Technical Forums held by authorities from the
Missile & Ordnance Systems Department (then
called the Special Defense Projects Department),
of General Electric in New York City and Buffalo
last Spring were unusually well received, attracting
large audiences of engineers and scientists interested
in keeping up with the very latest developments in
the field of Guided Missiles.

In view of the intense interest in these forums, and
the subsequent requests for reprints of the papers
presented, we have decided to make them available
upon request.

Papers presented were on the following subjects:

SOME AEROPHYSICS PROBLEMS CONNECTED
WITH HYPERSONIC FLIGHT

by Dr. John W. Bond, Jr.—• Aerophysicist

PROBLEMS OF SYSTEMS ENGINEERING
by Mr. A. W. Robinson — Manager,

Systems Engineering

EXPERIMENTS IN HYPERSONICS
by Dr. Yusuf A. Yo!er — Hypersonic Scientist

THE INTEGRATION OF SYSTEMS TEST
by Mr. William R. Eaton — Manager,

Quality Control and Test Engineering

MISSILE AEROPHYSICS
by Dr. Joseph Farber — Manager,

Aerophysics

STRUCTURAL FRONTIERS
by Mr. Samuel Levy — Manager,

Stress Analysis Engineering

To receive your set of these papers, collected in
a convenient folder, please write:

TECHNICAL FORUM, ROOM 508-9

MISSILE AND ORDNANCE SYSTEMS DEPARTMENT

GENERAL0ELECTRIC
3198 Chestnut Street, Philadelphia 4, Pa.

work for the serious reader for whom it was obviously
written.

The book is the third volume to appear in The Inter-
national Astrophysics Series. In format and typography
it follows the style of its predecessors. Evidently great
care was taken in composing and editing the book as
only a few typographical errors were noted. It is to be
regretted, however, that the author has followed the
unrhetorical practice of casting nouns in the role of
adjectives, a practice all too common now-a-days in
scientific papers written in English. The frequent occur-
rence of such phrases as "the Wien approximation to the
Planck law" and "space absorption correction factors"
mars the diction of an otherwise excellent book.

Vistas in Astronomy. Vol. 1. Edited by Arthur Beer.
776 pp. Pergamon Press, London & New York, 19SS.
$28.00. Reviewed by Cecilia Payne-Gaposchkin, Harvard
College Observatory.

The two volumes dedicated to Professor Stratton are
perhaps the most impressive tribute in published form
ever offered to an astronomer. They far transcend the
limits of the ordinary Festschrift. In the volume re-
viewed and the one that is to follow, two hundred and
fifteen men of science, colleagues, pupils, and friends
of the genial Dean of British Astronomy, tell of sub-
jects that are of interest to them. The result is a cross
section of contemporary astronomy, often controversial,
everywhere fascinating, because each writer has chosen
a theme in which he is actively interested.

Volume I is rather loosely classified under seven
heads: Cooperation and Organization; History and Phi-
losophy; Dynamics; Theoretical Astrophysics; Instru-
ments; Radio Astronomy; and Solar Physics. Detailed
review is manifestly impossible, and to concentrate on
any one contribution would be inappropriate.

The subject of Cooperation and Organization is a
happy choice as the opening section, for no man has
been more active in this field than Professor Stratton
himself, officially as General Secretary of the Interna-
tional Astronomical Union for a decade, and unofficially
as one of the most internationally-minded of astrono-
mers. Astronomy is perhaps more highly organized than
any other science, and it is of great value to have the
history of the International Astronomical Union and
its associated services set down. In a very different
vein, and veritable footnotes to history, are the recol-
lections by Evershed of seventy years of astronomical
history (which he helped to make) in England and
India, and by Max Born of the astronomy of Franz
and Schwarzschild in Germany.

History and Philosophy ranges from the Egyptian
"Decans" (Neugebauer), Ptolemy's work on precession
(Pannekoek), Renaissance astrology and astronomy
(Hartner), and eighteenth century instruments (Dew-
hirst) to the contemporary history of the Radcliffe
Observatory (Knox-Shaw). The contributions grouped
under Philosophy contain rich food for thought. Sarton
writes on the Astral religion of antiquity and the
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makes 1 mph stand still!
Opens new frontiers
for young engineers

and scientists

Vast, new areas in research have bet
thrown open by AVCO's new Hyperson
Shock Tube. The effects of speeds 1
18,000 mph can now be observed on a st
tionary model within the Tube. The findinj
are helping to hasten development of i
advanced Air Force missile system.

For forward-looking young engineers ar
scientists—for men with two, three or mo
years of experience—this is creating gre:
opportunities; first in missiles, eventual
in any or all physical sciences, in E
atmosphere of technical sophistication ar
free inquiry.

Interested in this kind of a future? 1
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A concise introduction .

NUCLEAR
MAGNETIC

RESONANCE
by E. R. Andrew $6.50

Reviewers agree that the book covers
this currently active research field in
greater detail than any other work at
present available. A bibliography of
over 400 references and an author in-
dex are included.

Available through your bookstore

CAMBRIDGE
UNIVERSITY PRESS

32 East 57th Street
New York 22, N. Y.

NUCLEAR DATA CARDS
Prepared by the Nuclear Data Group, National Re-

search Council, K. Way, C. L. McGinnis, editor,
G. H. Fuller, D. N. Kundn, M. Yamada
with the cooperation of an international group of

nuclear scientists.
The Nuclear Data Cards give in a prompt and
convenient form new experimental results on
the energies, spins, and moments of nuclear
levels as found from the study of nuclear re-
actions and of the decay of radioactive nuclei.
Monthly card sets consist of about 150 3-by-5
inch cards ordered first by Z and then by A.

NEW LOW COST
made possible by widespread response to this service.

Subscriptions
(for calendar year only)

United States and Canada
<D» 1 C 1st Glass

Elsewhere «P -I •? Postage
| | C Printed Matter (]> 1 A 1st Class
«fl) X J Postage o r ty X Z7 Postage

Airmail rates op request
Formerly $20 U.S. and Canada (1st class postage), $30 else-
where (airmail postage).
A limited number of 1956 card sets is also
available at trie above prices. The supply of the
1954 and 19SS card sets is exhausted.
Order from: Publications Office. National Academy
of Sciences—National Research Council, 2101 Con-
stitution Ave., Washington 25, D. C. Payment should
accompany order (check, money order, international
draft, international money order, or UNESCO book
coupons).

"thinking machines" of today: "There will always be
a need for 'thinking machines' . . . but the greatest need
is for thinking men"; his is an article to be read and
pondered. Bondi breaks a new lance in the age old joust
between Fact and Theory. We read a philosopher's
criticism of modem cosmology (Dingle), and a theo-
logian's analysis of the impact of cosmology on theology
(Davidson). But for the articles on Cosmogony and
Cosmology themselves we must wait until the appear-
ance of the second volume.

The section on Dynamics contains some general sur-
veys, such as those of Sadler on Celestial Mechanics,
of Atkinson on the Eclipse Moon, of Camm on stellar
dynamics and of Bourgeois on stellar motions. It also
introduces some highly technical discussions, such as
those of the principal librations of the Moon (Jeffreys),
the Lagrangian bracket (Smart), the Cracovian (Bana-
chiewitz), and the Three-Body Problem (Lemaitre).
Freundlich discusses critically the observational basis
of the Theory of Relativity. Here, finally, we find
Weaver's valuable study of the K effect.

Theoretical Astrophysics brings together a variety of
contributions. Most of them are brief, but all are full
of interest, ranging over the theory of stellar atmos-
pheres (Unsold and Weidmann, Wellmann), of nebular
condensations (Zanstra), of turbulence (Bhatnagar,
Krook, Menzel and Thomas; Batchelor), of stellar mag-
netic fields (Runcorn, Ferraro), of cosmic magnetic
fields (Cowling), and of interstellar polarization (Lever-
ett Davis). Massey writes on atomic collision processes,
and Garstang on the important subject of atomic transi-
tion probabilities, with a valuable bibliography. The vital
subject of energy production in stars is discussed by
Salpeter. Chandrasekhar contributes on gravitational in-
stability when a Coriolis force is acting.

Instruments cover a variety of topics. There are, of
course, articles on modern telescopic design (Linfoot,
Couder, Steavenson), on spectroscopic instrumentation
and technique (Bowen, Harrison, Fehrenbach), on solar
instruments (Wayman, H. A. and M. T. Brfkk), and
on interferometry (Danjon, Fiirth and Freundlich).
Photoelectric methods are discussed by Fellgett, Hnffer,
and Hardie; and the electron telescope by Lallemand.
It is surprising that the only article on the use of elec-
tronic calculating machines in astronomy is the one by
Naur. Strassl contributes a useful discussion of nomo-
grams. Quartz crystal clocks (the only article devoted
to timekeepers, which would once have bulked large
in such a collection) are treated by Smith and Wellgate.
The determination of positions from wide-angle plates
is described by van Biesbroeck, and Butler discusses the
counting of stars by indirect methods.

Radio Astronomy is so important a new field that it
is natural to find a whole section devoted to it. Here
we find papers on instrumentation and technique (Ryle,
Hanbury Brown, and Lovell), on the solar radio ob-
servations (Hey, Wild), and on radio study of meteors
(Davies and Lovell). The study of radio stars is de-
scribed for the northern (Smith) and southern hemi-
spheres (Bolton). The section terminates with Oort's
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important paper on the 21-cm line of interstellar hydro-
gen and the structure of our galaxy. This section of the
book perhaps suffers the most from slowness of publica-
tion, for the subject is among the most active in as-
tronomy, and much of the work described has already
been superseded.

The section on Solar Physics is one of the longest.
Some articles (Adams, Abetti) are historical notes.
Conditions in the photosphere are discussed by Plaskett
and by Pagel. Von Kliiber examines the sun's magnetic
field. Studies of the chromosphere are reported by Red-
man and by Blackwell, and of the corona by Righini
and by Oilman. Sunspots are discussed in a number of
papers, by Newton, Sweet, Bullard, and Tuominen, and
prominences and flares by d'Ajambuza and Severny.
Carroll contributes an important survey of eclipse ob-
serving, and the recent active eclipse work in Japan is
described by Hagihara.

Vistas in Astronomy is not a work of reference in
the ordinary sense. It is, nonetheless, indispensable in
the astronomical library, for it contains much that is
not to be found elsewhere. The size of the book makes
its riches difficult of access, but the promised index in
the second volume is designed to minimize the difficulty.
Format and typography are excellent. The only feature
to be regretted is the high price of the volume, but one
cannot regret the enthusiasm with which the many
contributors responded. The result is a unique work,
international in authorship, and of truly astronomical
scope.

The Atomic Nucleus. By Robley D. Evans. 972 pp.
McGraw-Hill Book Company, Inc., New York, 1955,
$14.50. Reviewed by Arthur Beiser, New York Uni-
versity.

This massive (M = 8.91 X 1026 amu) book represents
"an experimentalist's approach to the understanding of
nuclear phenomena", which is a pretty good description
of the way in which Evans has attacked the exposition
of his vast and convoluted subject. He begins with the
static properties of nuclei, proceeds to systematics of
stable nuclei, binding energies, nuclear forces, models,
and reactions, various aspects of radioactive decay, and
the interactions of charged particles and photons when
travelling through matter, terminating in a discussion
of relevant statistical topics and their applications.

In writing The Atomic Nucleus Evans found it im-
possible to avoid such traditional sins as citing methods
and results prior to their formal introduction and the
"varied reiteration" of material. In fact, he ended up
by abandoning all moral scruples and gave each item as
self-contained a treatment as seemed desirable; a pro-
cedure that resulted in one of the best introductions to
nuclear physics (as distinct from nuclear theory) I have
been able to find. The book assumes prior courses in
calculus and atomic physics, and goes on from there.
The stress is on the physics of what is happening, and
Evans tries to communicate the elusive "feel" for the
less obvious aspects of his subject, such as center-of-
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APL-An Organization
Of And For Technical
Men And Scientists

The Applied Physics Laboratory (APL) of The Johns
Hopkins University is an organization of and for tech-
nical men and scientists. Several factors allow for more
effective utilization of "mind power" at APL. They
lead to tangible and intangible satisfactions for staff
members that could not be gained elsewhere.
Among them arei
1. Individual staff members are given a measure of re-
sponsibility and initiative much greater than in many
comparable establishments. Decision-making, on all lev-
els, is placed in the hands of scientists and technical
men.
2. Staff members do not restrict their efforts to lim-
ited technical problems. Instead they are asked to assess
and solve problems of a systems nature, including analy-
ses of complete tactical problems.
3. APL handles technical direction of the work of
many associate and sub contractors, including 21 uni-
versities and leading indnstrial organizations. As a
result, APL staff members enjoy a rewarding exchange
of ideas and techniques with other leaders in B & D.
4. The combined facilities of APL, its associate and
sub contractors, and Government test stations provide
opportunities for members of its technical staff to de-
velop and exploit their varied capabilities in a unique
environment where teamwork and individual initiative
are fused.
5. This esprit and freedom to look into new concepts
have resulted in a number of ' ' quantum jumps'' in de-
fense capability, including the proximity fuze, the first
supersonic ramjet engine, and the Navy's Bumblebee
family of missiles which includes TEBBIEB, TALOS
and TAETAE. APL is presently attempting break-
throughs on several important fronts.
APL's expansion program recently witnessed the com-
pletion of new laboratories covering 350,000 sq. ft. in
Howard County, Maryland, equidistant from Washing-
ton D. C and Baltimore. Men of originality are invited
to inquire about staff opportunities. Salaries compare
favorably with those of other E & D organizations.
OPENINGS EXIST IN,
R & D: Missile control and guidance systems; micro-
wave components, antennas, and radomes; counter-
countermeasures systems; missile systems dynamics;
ramjet engine design; operations analysis.
FUNDAMENTAL EESEAECH: Combustion reactions;
solid state physics; shock-wave phenomena.

Write: Professional Staff Appointments

The Johns Hopkins University
Applied Physics Laboratory

8611 G.orgia Avenue, Silver Spring, Md.
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