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versations at a time over long distances can
be replaced by a printed microwave tube
that has many of the properties of a
coaxial cable.

New and important as it is, printed cir-
cuitry is an old art, borrowing techniques
used for centuries in the manufacture of
china and for decades in the engraving in-
dustry.

The most popularly used method of etch-
ing printed circuits uses essentially the same
process that makes the metal images for
the pictures and cartoons that appear in
newspapers and magazines. The image of
the circuit is printed photographically onto
the surface of a metallic coated sheet of
plastic. The areas where the printed wires
are desired are protected by an antiorro-
sive chemical. The plate is then immersed
in a solution that eats away the unprotected
metal, leaving the desired pattern. It has
been estimated that about 759 of the
printed circuits used today are produced
in this way.

Most of the rest of the circuits are manu-
factured in very much the same way as
china is decorated. Machines print or silk-
screen the wiring pattern on a ceramic
surface with metallic paint. The slab is
then baked to fuse the paint to the surface.

In the third common method, a heat
press stamps out the circuit on a plastic
card coated with an adhesive-backed sheet
of copper. The excess metal is then stripped
off.

Printed wiring is primarily a production
tool, Gustav Shapiro, chief of the engineer-
ing electronics section of the National Bu-
reau of Standards, said. Nothing can be
done with printed circuits that cannot be
done with ordinary wiring, but the tech-
nique lends itself ideally to automation, the
coming trend in industry.

Automation, or automatic assembly, has
been described as the second industrial
revolution, and printed circuits are des-
tined to play an important part in it.
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THE ART OF
“Speakmanship”

HOW TO TALK YET MAKE
GOOD SENSE

Today more than ever, the difference between solid
success and frustrating failure often hinges solely on
one’s ability to express oneself effectively—both in
private and in public. As it happens, the laws of
successful voice communication are no longer a mys-
tery—in fact are quite simple and, with the new
techniques, can nowadays be mastered readily by the
plerso&l ott‘ average intelligence willing to expend a lit-
tle effor

Luckily there 1s a self-teaching ‘‘course’’ now arvail-
able, in book form, by A. G. Mears, A famous
founder of the noted Abby School for Speakers. It
takes nothing for granted and omits nothing essential.

ers,”’ says this expert, ‘‘are MADE, not
hom”—and proceeds to show how to attain good
“*speakmanship.

Once you have learned to speak in public, speaking

well privately is a cinch. And the rewards can be

sta
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Ideas—The orl(shop of lmaqrnatlon—-Enlargln Vo-
cabulmg—'l’nlnln Emotion—Devel-
oplng ersonallty, Polso and 8elf-Confidence—Reason-

Try out this ‘course’”’ at OUR risk!
Order NOW: THE RIGHT WAV TO SPEAK IN
UBLIC A. G. Mears, A.S.D.
$2.50 Postfree 10-Day Money-Back Guarantee
EMERSON OOKS. Inc., Dept. 713-K
251 West 19th Street, New York 11
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CANCER oF THE Lunc: Pathology, Diagnosis
and Treatment—Milton B. Rosenblatt and James
R. Lisa—Oxford University Press, 330 p., illus.,
$15.00. Correlation between clinical and patho-
logical findings has been stressed throughout to
provide a more basic understanding to the
problem of early diagnosis.

EnyoviNGg MoperN Science—Victor C. Smith
and W. E. Jones—Lippincott, 2nd ed., 466 p.,
illus., $3.32. Science in readable form for the
eighth grader.

ExPLORING MoDERN SciENcE—Victor C. Smith
and W. E. Jones—Lippincott, 2nd ed., 353 p.,
illus., $3.12. The seventh grade textbook in
the Science for Modern Living series.

GUIDE TO INSTRUMENTATION LITERATURE—W.
G. Brombacher, Julian F. Smith and Lyman M.
Van der Pyl—Govt. Printing Office, National
Bureau of Standards Circular 567, 156 p., paper,
$1.00. To assist research investigators, instru-
ments users and others interested in utilizing
the extensive and scattered literature on instru-
mentation.

Lost Cost Hi-Fi—Donald Carl Hoefler—Arco,
132 p., illus., $2.00 Containing hundreds of
hints for budget high fidelity.

MoperN SurvevinNg: For Civil Engineers—
Harold Frank Birchal—Philosophical Library,
2nd ed., 528 p., illus,, $15.00. Dealing with
the subject of surveying in a practical manner
to aid the engineer working in the field or on
a definite project. Including photographic and
aerial surveying.

NINETEENTH SEMIANNUAL REPORT OF THE
AtoMmic ENerGgy CoMmMissioN—Lewis L. Strauss,
Chairman—Gouvt. Printing Office, 200 p., illus.,
paper, 60 cents. Reporting the activities of the
past six months, .with a special section on the
International Conference on the Peaceful Uses
of Atomic Energy. (See SNL, Feb. 11, p. 95.)

101 Atomic Terms: And What They Mean—
Esso Research and Engineering Co., 20 p., illus.,
paper, free upon request direct to publisher,
15 W. s51st St.,, New York 19, N. Y. A popular-
type glossary defining terms used by atomic
scientists, many of which are peculiar to atomic
energy.

THe Power To Go — Merrill Denison —
Doubleday, 324 p., illus., $5.00. The story of
the automotive industry in America.

PROCEEDINGS OF THE INTERNATIONAL CONFER-
ENCE ON THE PEeaceruL Uses ofF ATtoMic
Enercy: Volume 14, General Aspects of the
Use of Radioactive Isotopes: Dosimetry—United
Nations (Columbia University Press), 305 p.,
illus., $6.50. Describing production, handling
and distribution of radioisotopes, as well as
techniques that have been developed for the
measurement of detailed properties of the various
radioisotopes, including monitoring in industrial
situations.

Rocks anD MineraLs—Richard M. Pearl—
Barnes & Noble, 275 p., illus., $1.95. Explain-
ing how rocks and minerals are classified, how
they can be recognized and identified, and how
they should be collected and displayed. Including
some color plates to aid identification.

SciENcE Across THE Lanp—Victor C. Smith
and Barbara Henderson—Lippincott, revised ed.,
223 p., illus., $2.24. Giving suggestions for
experiments for the fourth grader to do to
help explain the new things he is learning about
science.
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SciENCE ALoNG THE Way—Victor C. Smith
and Katherine Clarke—Lippincott, revised ed.,
128 p., illus, $1.72. Introducing the first
grader to science.

SciEnce Arounp THE CLock—Victor C. Smith
and Katherine Clarke—Lippincott, revised ed.,
160 p., illus.,, $2.00. A textbook for the third
grade student.

SciENCE BENEATH THE Skies—Victor C. Smith
and Barbara Henderson—Lippincott, revised ed.,
352 p., illus., $2.48. Included in this textbook for
the sixth grade students is a section on science
fairs.

ScieNce THRouGH THE SeasoNs—Victor C.
Smith and Barbara Henderson—Lippincott, re-
vised ed., 352 p., illus.,, $2.36. For the fifth
grader.

ScieNce UNper THE Sun—Victor C. Smith
and Katherine Clarke—Lippincott, revised ed.,
160 p., illus., $1.88. Science for the second
grader.

Sources oF INFORMATION aND UNUsUAL SERv-
1ces—Raphael Alexander, Ed.—Informational
Directory Co., 4th ed., 64 p., paper, $2.00. A
guide to information, pamphlets and services
available from organizations and agencies in the
United States. The fourth edition contains 170
new entries.

Terracorta FicuriNes From Kourion 1N
Cyprus—]John Howard Young and Suzanne
Halstead Young—University Museum, Museum
Monographs, 260 p., illus., paper, $5.50. A
study of the mass of figurines uncovered by
the excavations at Kourion, on the island of
Cyprus, undertaken by the University Museum
of Philadelphia between the years 1934 and
1948.

THROUGH THE MaTHEscorE — C. Stanley
Ogilvy—Oxford University Press, 162 p., illus.,
$4.00. In other sciences, such as astronomy,
scientists have instruments like the telescope to
aid them in their study. Although the mathe-
scope is not a physical instrument, it should
help to “view” this introduction to some of the
more interesting elements of mathematics
“through the mathescope,” a term invented by
Watson Davis, director of SCIENCE SERVICE.

Using MoberN Science—Victor C. Smith and
W. E. Jones—Lippincott, 2nd ed., 654 p., illus.,
$3.96. A general science textbook for ninth

grade students.
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START SPEAKING

msycu 7 1,/
s PAN 'S " ALMOST OVERNiGHT!

HE!(E‘S the easiest way to learn FRENCH, SPANISH,
Russian, German, Italian, Japanese or Brazilian
Listen to FREE 2-sided non-breakable record. Let your
eyes follow words in FREE sample lesson. Almost at once
you'll be chatting in a new language with a perfect accent!
That's all you hear! No dull, tedious work. Just listen—
imitate! It's that easy! Offer may end soon. Rush 25¢ to
help cover cost of special packaging, shipping. State
language you want. We'll also send free information on
full Cortina course. No obligation. CORTINA ACADE
Dept. 603, 136 W. 32nd St., New York 19.
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