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Expanding the Frontiers
of Space Technology in

SOLID STATE
ELECTRONICS

• At Lockheed Missiles and Space Divi-
sion, solid state electronics encompasses a
wide range of activities. Solid state physics
concerns itself with theoretical and experi-
mental work in the areas of thermoelectric
and radiant energy conversion; paramag-
netic resonance studies in solids, ferro-
magnetics and ferroelectrics; transport
processes in solids; electroluminescent and
other phosphors; radiation effects in semi-
conductors; and other related topics.

In solid state devices, the basic work
applies to the evaluation of environmental
effects, and the study of new components
based on ferrites, ferroelectrics, thin films,
semiconductors, intermetallic compounds,
and other solid state materials.

Advanced development work in high-
energy batteries and fuel cells has resulted
in a method for converting chemical
energy directly into electrical power that
promises a fuel utilization of almost 100%
and an energy conversion efficiency of
70% or better.

ENGINEERS and SCIENTISTS
Lockheed Missiles and Space Division
programs reach far into the future and
deal with unknown and challenging envi-
ronments. If you are experienced in one of
the above areas, or in related work, you
are invited to share in the rewards of a
company that has an outstanding record
of achievement, and make an important
individual contribution to your country's
progress in the race for space. Write:
Research and Development Staff, Dept.
1-2-42,962 W. El Camino Real, Sunnyvale,
California. U.S. citizenship required.
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the treatment to those areas most thoroughly under-
stood and by occasionally using phenomenological rather
than mathematical arguments, the book gives a good
introduction to the field of semiconductors. As pointed
out in the first paragraph the reader should not expect
to find, in a book as small as this one, a detailed treatise
on quantum mechanics and statistical mechanics. The
same limitation applies to some of the other subjects
which range from general properties of solids to photo-
conductors and transistors. To top it all off, the reader
is also given a taste of the techniques used in the
preparation of semiconductor crystals, the fabrication
of transistors, and the use of thermoelectric devices.

The value of an introductory text such as this one
would be greatly enhanced by providing the reader
with suitable references and bibliographies. Unfortu-
nately, the authors refer to the works of various investi-
gators by name without quoting a single reference.
This reviewer considers the absence of reference mate-
rial one of the major drawbacks of this brief but
stimulating booklet.

Dictionary of Physics. Compiled and edited by H. J.
Gray. 544 pp. Longmans, Green & Co., Inc., New York,
1958. $16.50. Reviewed by Sanborn C. Brown, Massa-
chusetts Institute of Technology.

W ITHIN the last two years two dictionaries of
physics have appeared, and it is difficult to

review one without comparing it to the other. The
earlier of the two, the International Dictionary of
Physics and Electronics edited by Walter C. Michels,
was published by Van Nostrand in 1956. These two
dictionaries are somewhat different in emphasis and
function, and as one considers the purchase of dic-
tionaries, one should weigh the strengths and weaknesses
of both.

If you need a dictionary which specializes in the
modern emphasis on physics and defines terms of cur-
rent importance, the Gray dictionary is not the one
to buy. Gray specializes in more classical physics and
definitions of terms and concepts which are of less
interest to the modern physicist. By the same token,
these terms may not be familiar to the scientist of
today, and therefore may be more important to him
for reference use. Typical of the approaches of these
two dictionaries is the largest illustration to be found
in each. In Gray's Dictionary of Physics the largest
illustration is that of a Dolezalek quadrant electrometer,
whereas in Michels' dictionary the largest illustration
shows a block diagram of a television system. For
modern definitions of current terms, one would need
Michels, since in Gray striations are patterns in a
Kundt's tube, magnetrons are of the Hull type with
no mention of multicavity magnetrons, fusion is a
thermal effect with no mention of nuclear fusion, and
Cerenkov radiation is not mentioned at all.

A really useful feature of Gray's dictionary, how-
ever, lies in the inclusion of bibliographies so that the
brief descriptions of phenomena can be followed up.
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NUCLEAR ROCKET PROPULSION
One of the most important? programs at Los

Alamos is Project Rover—research and development
work aimed at utilizing nuclear energy for rocket

propulsion. Investigations are being made in
the fields of heat transfer, neutronics, fluid dynamics

and rocket engine controls. Of special
interest is the field testing of reactor concepts.

The Laboratory is interested in inquiries
from physicists, physical chemists, metallurgists and

engineers who wish to engage in any phase
of this well-rounded research program.

Write to:
Director of
Personnel
Division 59-89
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ELECTRON TUBE DESIGN

AND DEVELOPMENT

IN LANCASTER, PENNSYLVANIA

PHYSICISTS
Specialists in the fields of solid-state (high-
temperature phenomena), instrumental anal-
ysis, radio-active tracing techniques, electron
optics, cathode emission phenomena and vac-
uum technology. BS or PhD degree.

PHYSICAL CHEMISTS
Laboratory development of high temperature
adhesives, improved techniques of preparing
photo-sensitive binders, analysis of thin
metallic film, purification of metals and chem-
icals. BS or MS degree.

ELECTRICAL ENGINEERS

Design, Development and Application of
electron tubes and test equipment. Special
emphasis on circuitry and tube fabrication
processes. BS or MS degree. Experience on
UHF or VHF communications equipment
and components desirable.

LIVE AND WORK IN BEAUTIFUL
LANCASTER COUNTY. . .

With its suburban atmosphere, excellent
schools, recreation and transportation. Just a
short drive from metropolitan Philadelphia.

INVESTIGATE THESE OPPORTUNITIES

PHONE OR WRITE:
MR. E. F. STEVENS
Dept. G-31
EXpress 3-3661
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He also includes careful biographical sketches of famous
physicists.

In addition to the usual definitional paragraphs, Gray
has interspersed fairly lengthy articles on particular
subjects. Their primary emphasis is acoustical in nature
and of a very classical subject matter. They cover sub-
jects such as electrophonic instruments, Helmholtz
resonators, Kundt's tubes, and manometric flames, as
well as other classical physical problems such as rela-
tive humidity and photometry. Fairly typical of the
emphasis is the fact that the article on the cyclotron is
one-third as long as the article on the mercurial
barometer, and although the Geiger point counter is
described no mention is made of the Geiger-Miiller
counter. The primary reference under conduction in
gases is to J. J. and G. P. Thomson's Conduction of
Electricity Through Gases rather than to anything writ-
ten in the past twenty-five years.

If you need a dictionary which deals in the modern
idiom, Michels' dictionary is the one to add to your
library. On the other hand, if you are familiar with the
modern idiom and need rather a semi-historical refer-
ence for physical terms in particular vogue from 1900
to 193S, Gray's dictionary will serve a very useful
function not only in giving definitions but in supplying
references to original sources which will allow you to
expand on the brief descriptions in the dictionary
itself.

Dynamics of Flight: Stability and Control. By
Bernard Etkin. 519 pp. John Wiley & Sons, Inc., New
York, 19S9. $15.00. Reviewed by T. Teichmann, Lock-
heed Missiles and Space Division.

THE problems of modern high-speed flight have
proved by far to transcend the classical disci-

plines of aerodynamics, structures, and propulsion. The
comparatively simple considerations involving stability
derivatives, which of course still play a crucial role,
have not in themselves been enough to enable modern
high-speed aircraft to be effectively maneuvered and
navigated. The high speed at which maneuvers must be
executed has necessitated the introduction of tight or
at least highly coordinated control systems and the
presence of these has in turn strongly emphasized the
role played by control system engineers (mainly elec-
trical) with their historic familiarity with frequency
transform methods of control systems analysis and
synthesis. There has indeed sometimes been an unfor-
tunate tendency for such control system formalists to
take over the design of the entire flying system. De-
spite its important role, the control of flight is not the
only factor in the design of a flying vehicle and over-
emphasis on the highly formal methods of control
theory has often tended to ignore the underlying physi-
cal phenomena which are after all the basis for the
entire operation—in other words, the system is more
than simply a transfer function.

The present work essays a comprehensive approach
to the problems of flight control including the aero-
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