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ENGINEERS AND SCIENTISTS

THESE ARE THE AREAS
OF ACHIEVEMENT:

* Thermionic Energy
Conversion

« Conversion Devices
* Color Kinescopes

THIS IS THE PLACE
OF ACHIEVEMENT:

« RCA Lancaster, Pa-

RCA in Lancaster, Pa., offers exceptional career
opportunities to engineers and scientists capable
of making major contributions to projects in the
following fields:

THERMIONIC ENERGY CONVERSION—design,
development and construction of thermionic en-
ergy converters for use with nuclear and chemical
fuels and solar heat sources. Emphasis on the
study of improved electrode materials, superior
geomelries, more efficient ionization mechanisms
and the application of converters.

CONVERSION DEVICES—advanced develop-
ment, design and applications engineering for
photo, image, camera and display devices. Ef-
torts will include advanced development of cath-
ode-ray techniques, study of photoelectric mate-
rials, emission phenomena, vacuum deposition of
thin films and device analysis for new applications.

COLOR KINESCOPES—advanced development
and applications engineering. Design of color TV
picture tubes and analysis of electrical and optical
performance. Evaluation of developmental and
production tubes to resolve customer problems.

If you are an electrical engineer or physicist with
a bachelor’s or advanced degree and applicable
experience in any of the above areas, we invite
you to investigate these opportunities.

You'll like the living in beautiful Lancaster County
(a 1% hours drive from Philadelphia), and you'll
find real career satisfaction in RCA's planned
advancement programs, modern facilities, liberal
benefits, and tuition refund plan for advanced
study.

For further information and to arrange an inter-
view call or write:

Mr. M. J. McLaughlin, Dept.
Technical & Bpecialized Staffing
Radio Corporation of America
Lancaster, Pa.
Phone: 393-3661

An Egqual Opportunity Employer

The Most Trusted Name
In Electronlecs

G-3M

The chapter on radio astronomy falls a little apart from
the rest of the book.

In a small compass the author illuminates his chosen
subjects with his own ideas, and he does not fear to he 1
speculative or controversial. Where the general reader
will catch something of modern astronomical thought,
the astronomer will read between the lines, |

Even though the book is a short one, the absence of
an index 1s to be regretted.

Dynamics. By Robert L. Halfman. Vol. 1, Particles,
Rigid Bodies, and Systems, 379 pp, $7.50; Vol 2,
Systems, Variational Methods, and Relativity, 584 pp.,
$6.00. Addison-Wesley Publishing Co., Inc., Reading,
Mass., 1962, Reviewed by C. H. Holbrow, Haverford
College.
Ab' physics has grown in scope and content, curricula
have been adjusted to meet the demands of con-
temporary physics. In classical mechanics, this has re-
sulted in a reduction in depth and comprehensiveness
of treatment as for example, rotating and linearly ac-
celerating coordinate systems, which are emphasized
by the treatment of small oscillations and the forced
damped harmonic oscillator with little concern for th
broader significance of linear systems. Furthermorg
there is little indication of the implications of non-
linearity of a system. Many lovely techniques and
methods of approaching problems are never consid:
ered, thus leaving the student ignorant of them with
embarrassing gaps in his general knowledge of the
tools available to him.

The increasingly better mathematical preparation of
many students makes it possible to upgrade intermediate
level mechanics courses and to fill in some of these
gaps, Robert L. Halfman's book Dynamics: Particles,
Rigid Bodies, and Systems is a text which could well
be useful to such a course. The author designed his
book as a text for a full-year advanced engineering
course. However, its mathematical sophistication and
generality of treatment would make it an excellent sup-
plementary text for a one-semester (perhaps slightly
longer) physics course.

Vector algebra is used from the start, making pos-
sible concise but meaningful treatment of the problems
of complicated motion, The author’s treatment of ro-
tating and linearly accelerating coordinate systems i
unusually thorough and lucid. For this feature along,
the book can be recommended.

Matrices are also introduced, first very simply for
transforming from Cartesian to cylindrical coordinates,
and then with increasing intricacy as for principal-axes
transformations of the moment-of-inertia tensor. For
the benefit of those students unacquainted with mi-
trices, matrix algebra is adequately described in an
appendix.

One surprising feature, in view of the general level
of mathematical maturity, is the ahsence of vector cal
culus. Treatment of dynamics of continuous media i
awkward in the absence of the del operator. Further-
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NEW
ENCAPSULATED |
GAP-PAC*

miniaturized transformer spark gap package

triggers
EXPLODING

BRIDGE WIRES

19-30 volt input reliably switches 5000 amp at 2.6 kv in 1 usec.

jomplete, epoxy-encapsulated unit contains highly efficient
\G&G triggered pulse transformer and EG&G miniature
‘iggered spark gap. Impervious to shock, humidity, vibra-
on and temperature extremes encountered in missile and
vace vehicle environments. Incomparably more reliable
1an electrically detonated chemical explosives.

ow input voltage requirement permits use with transistor-
ed input circuitry. Can be used to switch as much as 20
wules (5000 amp peak current) in 1 microsecond.

leal for missile-stage separation, missile destruct, fuel igni-
on, exploding wire plasma studies and similar applications
which extreme speed and dependability are essential.
he GAP-PAC is typical of EG&G's pioneering achieve-
ents in the development of fast switching devices. For
formation on similar units to satisfy your particular re-

lirements, write to Sales Department.

G&G trade-mark

JGERTON, GERMESHAUSEN & GRIER, INC.

FOR HIGHER ENERGY APPLICATIONS
EGE&G has developed a complete line of glass-metal
and ceramic-metal triggered spark gaps. Allare com-
pact, reliable and ruggedly constructed to withstand
environmental extremes

Typical configuration of EGA&G glass-

% metal, triggered spark gaps. Total vol-
% o7 ume occupied by any of three models
@\ = is little more than one cubic inch.
Minimum | Maximum
Model Cut-0ff Voltage Hold-Off Voltage |
GP-11 1.8 kv 3.5 kv
GP-16 | 1.0 kv 2.0 kv
GP-17 | 4.0 kv ! 10.0 kv

Typical configuration of EG&G cera
metal, trigg
(GP-15) measi
diameter.

2d spark gaps. 4
ires only 314" x 3

¥ Minimum | Maximum |
Model | Cut-OH Voltage | Hald-0ff Vollage
GP22 |  50kv | 15 kv
GP-12 ] 25 kv
QF-4s 40 ky
GP-15 _ 70kv |

181 BROOKLINE AVE., BOSTON 15, MASS.



X

K aman
INuUuclear

Has Career Opportunities For

SCIENTISTS
ENGINEERS

PhD or Equivalent

In

PHYSICS
AERODYNAMICS
ASTROGEOPHYSICS
APPLIED MATHEMATICS
RESEARCH ENGINEERING

WRITE PERSONNEL DIRECTOR

For Information About
PERMANENT POSITIONS

With

KKaman
INucCclear
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more, in view of the present interest of both physicists
and engineers in the dynamics of continuous media, the
discussion of continuous media is not adequate,

The author’s treatment of rigid-body dynamics i§
good, covering about the same material as Goldstejs
does in his book, The heavy symmetric top, however,
is only briefly considered in this book, and one should
look elsewhere for more complete treatment. Nor are
the more general formulations of Newton’s laws des
veloped in the first volume, where only the rudiments
of the Lagrangian formulation are introduced.

The engineering aspects of this book are often evi-
dent in the choice of examples and problems. Fortu-
nately, the examples and problems are so plentiful that
although many are “lift-drag” types there are still
numerous examples and problems which are more to'
the taste of the physicist,

A chapter on system dynamics provides considerable
insight into the general problems of linear and non-
linear systems, These general aspects should be of in-
terest as well as useful to the physics student,

Linear and nonlinear systems are considered fur-
ther in the second volume Dynamics: Svstems, Vari-
ational Methods, and Relativity. However, the highly
detailed treatment will probably be of little interest
to physicists.

The level of mathematical sophistication demanded
by the second volume is higher than that of the first,
Signal-transmission problems in linear systems are
treated in terms of Laplace transforms. Fourier series
and integrals are used. Matrix algebra is extended to
achieving orthogonality in nonself-adjoint systems. In
addition, there is an extensive treatment of the varia-
tional calculus which is nicely formulated and developed
along physical lines, This treatment could well serve as
useful reference for the student when variational cal
culus is taught in physics courses. In the course of the
development of variational calculus, the Lagrangian and
Hamiltonian formulations of Newton's laws are derivee
with little fanfare.

The development of relativistic mechanics in the
ond volume seems curiously out of place. No practi
engineering applications of the material developed :
given, and the material is not really harmonious wit
the text. Perhaps it was included for the sake of com
pleteness and to avoid giving the impression that Ne
ton’s laws are omnipotent. However, better treatn
can be found elsewhere, because a penchant for ela
tion of details tends to ohscure the broad outline of th
theory.

Of the two volumes, the first seems the more
for teaching physics. The style of presentation
teresting and lively. The first volume shows good
ance between the development of the general
and illustration of that theory with detailed exampl
The second volume lacks the unity of development a
sense of direction of the first. Concern is primarily 18
specialized techniques for specialized problems of #
terest more to engineers than to physicists.
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