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One of a series briefly describing GM’s researeh in depth

Sometimes it takes
a light touch
to make plastics.

To make a plastic—take a monomer, add an initiator, and
then add some energy to kick off the reaction. When it’s
over, you have polymer molecules—a plastic. The needed
energy often comes from heat. But heat can evaporate
the monomer before it has a chance to polymerize.

Or it can damage a material being plastic coated.

A good alternate energy source is light. Just recently,
our chemists discovered an initiator that is particularly
effective in forming acrylic polymers on exposure to
ultraviolet light.

It’s triphenylphosphine. Several other triphenyl
compounds are known as effective polymerizing agents
at about 200°C. But we've found that these, and

the phosphorus derivative, can also initiate
photopolymerization. And triphenylphosphine is effective
at room temperature.

Suppose you want to “‘pot” a delicate electronic circuit
that would be harmed by heat. Take a methacrylate
monomer to which our new initiator has been added.
Drop the electronics into a bowl of this watery liquid and
expose it to ultraviolet light. In a few minutes the
circuit is encapsulated in a clear, solid plastic that is
potentially very stable. (Many initiators leave a

residue in the polymer that hastens its degradation.
Triphenylphosphine doesn’t.)

The suggested explanation of how and why all this
happens gets into molecular complex formations and
electron exchanges. Detailed discussion is available on
request. It’s all part of our continuing search for

a better way.
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SHOPPING MART ¢35

A selection of products available by mail for readers of Science News
All merchandise sold on a money-back guarantee. Order direct by Stock No. Send check or M. O.

GIFTS!

3'" Astronomical Telescope

See the stars, moon. phases of Venus,
planets close up 60 to (80 power. Alumi-
nized and overcoated 3” diameter f 10 pri-
mary mirror. ventilated cell. Equatorial
mount with locks on both axes. Equipped
with 60X eyepiece and mounted Bajlow
lens. 3X finder telescope. hardwood tripod.
Included FREE: *STAR CHART": 272.
“*HANDBOOK OF HEAVENS’:
“HOW TO USE YOUR TELESCOPE"
book. $29.95 Ppd. Order No. 85,050Q.
Edmund Scientific Co., Barrington, New
Jersey 08007.

Beat ‘‘Dr. Nim’’ in Ancient Game

Thrilling for youngsters, challenging for
adults. Fun for playroom & parties. Also
teaches computer fundamentals. To play,
release 1-3 marbles down slanting board.
Set path of travel for each through series of
flip-flop channels. Now Dr. Nim automati-
cally plays |-3 marbles. If he has to take
last marble you win! Durable red & white
nlastic 113.47x125"x1!,". 24-p. Instr. Book.
§2.98 Ppd. Order Stock No. 70.816Q.
Edmund Scientific, Barrington, N.J. 08007.

Crystal Growing Kit

Do a crystallography project—illustrate with
large beautiful crystals you grow yourseli.
Study & demonstrate factors affecting
growth, refraction, piezoelectric effect. sym-
metry, ete. Incl. book '‘Crystals & Crystal
Growing'' plus generous supply of chemicals
to grow 7 large display crystals (clear.
nurple, blue-green. green and red). $9.50
Ppd. Order Stock No. 70.336Q. Edmund
S\;;ﬁ)l;tiﬁc Co.. Barrington. New Jersey
¢ .

“‘Fish’’ With A Magnet

Go treasure hunting on the bottom! Fasci-
nating fun & sometimes profitable! Tie a
line to our 5-lb. Magnet—drop it overboard
in bay, river, lake or ocean. Troll it along
bottom—your ‘‘treasure’” haul can be out-
board motors, anchors, other metal valu-
ables. 5-1b Magnet is war surplus—Alnico
V Type—Gov't cost $50. Lifts over 150 Ibs.
on land—much greater weights under water.
$12.50 Ppd. Order Stock No. 70.57!1Q.
oigdal;nd Scientific Co., Barrington, N.J.

Wf'n Proof—Games of Logic

Practice abstract thinking and math logic.
Developed by Yale prof. If you think learn-
ing should be fun, try WFF'N PROOF
brain-to-brain combat! 21 games of pro-
gressive difficulty. Starts with simple
games mastered by 6-year-olds, ends with
subtle logic for challenge professional logi-
cians. playing mats, timer & 224-p. book.
$6 Ppd. Order Steck No. 60.525Q. Ed-
mund Scientific Co., Barrington. N.J.

ﬁ :
-

&

.

-
»
s
Wooden Solid Puzzles
Here's a fascinating assortment of 12 differ-
ent puzzles to provide hours of pleasure
and stimulate ahility to think and reason.
Animals and geometric forms. Take them
apart and reassemble them. Lots of fun for
the whole family—young and old. Will test
skill. patience and ability to solve problems.
Order yours now. $3.00 Pnd. Order Stock

No. 70.205Q. Edmund Scientific Company,
Barrington. New Jersey 08007.

Giant Surplus Balloons

“Balls of fun’’ for kids, traffic stoppers
for stores. terrific for amateur meteorolo-
gists. Create a neighborhood sensation.
Great backyard fun. Exciting beach attrac-
tion. Amateur meteorologists use to meas-
ure cloud heights, wind speed, and temp.
Made of heavy black rubher. Inflate with
vacuum cleaner or auto air hose; or locally
available helium for high rise. 8 diam.
$2.00 Ppd. Order Stock No. 60.568Q.
Egg:)t;nd Scientific Co., Barrington, N.J.
[ .

War Surplus Electric Generator

Brand new Signal Corps Electric Generator.
Generates up to 90 volts by turning crank.
Use in high impedance relays. Charge
ground & bring up night crawlers for bait
or study. 2 Alnico Magnets alone now worth
more than original gov't cost of $15. Wt. 2
Ibs. $6.95 Ppd. Order Stock No. 50.225Q.
Mtd. with light, to demonstrate electricity.
$11.95 Ppd. Order Stock No. 50.365Q.
Edmund Scientific Co., Barrington,
Jersey 08007.

New

Science Treasure Chest

Hundreds of thrilling experiments plus a
Ten Lens Kit to make telescopes. micro-
scopes. etc. Incl.: extra powerful magnets,
polarizing filters, compass, one-way mirror
film, diffraction grating. many other items.
$5.50 Ppd. Order Stock No. 70.342Q.
Deluxe Chest: Above plus crystal growing
kit, electric motor. molecular set. and lots
more. $10.50 Ppd. Order Stock No. 70.343Q.
Edmund Scientific Co., Barrington, New
Jersey 08007.

New Model Digital Computer

Solve problems, tell fortunes, play games
with miniature version of giant electronic
brain! Adds, subtracts, multiplies, shifts,
complements, carries, memorizes. Colored
plastic parts easily assembled. 127 x 3!>"
x 433”. lIncl. step-by-step assembly dia-
grams, 32-p. instruction book covering op-
eration. computer language (binary system)
programming problems & 15 experiments.
. Ppd. Order No. 70.683Q. Edmund
Scientific Co., Barrington, N.J. 08007.

New Popular Science Fun Chest

Here are Edmund's 9 top selling science
toys and curiosities in one fascinating fow-

cost package. Hours of fun. Bargains
galore. Perfect gift item. Inel: Radi-
ometer: Bobbing Bird; Mercury Puzzle:

Ceramic Magnets: Burning Glass: Magnetic
Dog & Spinning Ball: Diffraction Grating:
Pik-up Ring: Booklet. ‘‘Astronomy and
You''. $5.50 Ppd. Order stock No. 79.787Q.
Edmund Scientific Co., Barrington, New
Jersey 08007.
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Pocket-Size Miscroscope, Telescope

New! Amazing 2-in-1 combination of 50-
power microscope and |0-power telescope in
one precision instrument. No larger than a
fountain pen — extra sharp focus at any
range. Handy for sports (brings distant
objects 10 times closer)—explore fascinating
world of microscopic organisms. Imported.
$4.50 Ppd. Order Stock No. 30,059Q. Ed-
mund Scientific Co., Barrington, New Jer-
sey. 08007.

American Made Opaque Projector

Projects illustrations up to 3" x 3';"—en-
larges them to 35” x 30" if screen is 6'%
ft. from projector, larger pictures if screen
is further away. No film or negatives need-
ed. Projects charts, diagrams, color or
black-and-white. Operates on 115 volts
A.C. current . . . 6 ft. extension cord and
plug included. Size 127 x 8" x 4'2” wide.
Weigth | b, 2 ozs. Plastic case $7.95
Ppd. Order No. 70,199Q. Edmund Scien-
tific Co., Barrington, New Jersey 08007.
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Junior Rocket and Space Capsule

Parachute-equipped Rocket and Space Cap-
sule soar to 600 ft., then with 2 parachutes
float to earth. Fully controlled—I11 time de-
lays to choose from. Launch again and again.
No chemicals, explosives. Extra strong rub-
ber sling provides power. Capsule and para-
chute, rocket body and parachute launching
pad, sling and instructions. $3.50 Ppd.
Order Stock No. 70.845Q. Edmund Scien-
tific Co., Barrington, New Jersey 08007.
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Astronomical Telescope Kits
Grind your own mirror for powerful tele-

scopes. Kits contain fine annealed pyrex
mirror blank, tool. abrasives, diagonal
mirror, and eyepiece lenses. Instruments

you build range in value from $75.00 to
hundreds of dollars. 44" diam.. 34" thick,

5 187 diam., 1347 thick,
. 70,006Q. Edmund Scientific Co.,
Barrington, New Jersey 08007.

Giant Free Catalog

Completely new 1967 Catalog. 148 pages
packed with nearly 4,000 unusual bargains.
Exciting new categories. Many new items.
100's of charts, illustrations. Many hard -
to-get war surplus bargains. Enormous
selection of telescopes, microscopes, bin-
oculars, magnets, magnifiers, prisms, phote
components, etc. For hobbyists, experiment.
ers. workshops. Shop by mail. No salesman
will call. Write for Catalog **Q"’ to Edmund
Scientific Co., Barrington, N.J. 08007.



Do you qualify for
any of
these growth positions
with SRA?

Science Research Associates, Inc.—a lead-
ing developer and publisher of education-
al materials—has excellent editorial op-
portunities immediately available. Check
the openings listed below and plan to
contact us today if you feel you qualify.

Science Editor

Bachelors and Masters degree with a
major in one of the sciences required. Ap-
plicants should also have a minimum of
3 years’ teaching experience, and 2-3
years’ editorial and/or writing experience.
This job requires a thorough knowledge of
at least one scientific discipline, and an
awareness of curriculum and curriculum
trends in science. Experience in supervising
the work of others is essential.

Staff Editor (Physics and Chemistry)

BA or BS required; MA or MS in physics or
chemistry is preferred. Applicants should
have a minimum of 2-3 years’ editorial ex-
perience, preferably in the development of
chemistry or physics materials. Teaching
experience in physics or chemistry is high-
ly desirable. A thorough knowledge of
chemistry and physics subject matter is
essential.

Assistant Editor

(Junior High Science Materials)

BA or BS with a major in one of the sci-
ences required. MA or MS preferred. One
to two years of editorial experience are
mandatory. Junior or senior high school
teaching experience is highly desirable.
Writing ability a must.

Assistant Editor

(Elementary Science Materials)

There are a number of openings in this

area. A college degree with a major in one
of the sciences required. Editorial writing,
and production experience would be ex-
tremely helpful, as well as teaching and
laboratory or library research experience.

Assistant Editor (Grade 3-4,
Elementary Science Program)

A college degree with a major in one of
the sciences, psychology, or education is
required. Editorial and elementary school
teaching experience would be useful. Writ-
ing ability and knowledge of science
learning theory or psychology are re-
quired.

Editorial Assistant
(Elementary School Program)

Applicants should have a college degree,
with a major in one of the sciences, or in
education. Experience in Elementary
teaching, editorial or production work, and
writing of any kind would be helpful.
Knowledge of one scientific discipline or
of psychology is required.

Editorial Assistant
(Elementary Health Program)

A college degree with a major in biology,
health related science, health education
or journalism is required. Any elementary
school teaching, or other work with chil-
dren, would be useful. Writing, editorial
and production experience are valuable.
If you feel qualified for one or more of
these editorial opportunities, send an
outline of your background and interests
to: Mr. R. Pochowicz, Science Research
Associates, 259 East Erie Street, Chicago,
linois.

An equal opportunity employer—a subsidiary of IBM
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Jagjit Singh’s

latest probe into the nature and significance of the
awesome developments of modern science!

Great Ideas in Information Theory,
Language, and Cybernetics $2.00

A revolution is taking place today which will certainly
rival in significance the Industrial Revolution of the 18th
and 19th centuries. It is the cybernetics revolution—
the introduction into every aspect of our lives of ‘‘think-
ing machines,” or electronic brains.

What are they all about? How do they work? How
will they change our world?

Jagjit Singh, internationally known for his ability to ex-
plain even the most complex scientific ideas with startling
clarity and without compromise or distortion, addresses
himself to this important new field, and explains it for
laymen, for students, for all readers who care about
the world around them.

He begins by establishing the meaning of such words as
language and information. The bulk of the book then dis-
cusses the codes used by both men and machines to com-
municate information, describes the working prinicples
of analog and digital computers, summarizes some of the
amazing feats that computers have performed, and touches

upon the operation of translating machines, game-playing
machines, perceptrons, and Uttley machines.

Throughout the book, Mr. Singh compares and contrasts
machine operations with the neurophysiological workings
of the “real” brain. Thus, the book sheds welcome light
on the way people think and perform as well as on how
the machines themselves work.

And all this in a text that is accessible even to readers
with only average math backgrounds!

This is an introductory text that carries you far beyond
the point at which you would expect most introductions
to stop. Read on your own, or used as part of school
studies in statistics, computers, or related areas, it will
prove once again the importance of Jagjit Singh’s rare
talent—a talent which has already won for him the
coveted Kalinga Prize for popularization of science,
awarded by the United Nations.

A Dover original (1966). 118 figures. 50 tables. Indices. ix
-+ 333 pp. 1964. Paperbound $2.00

587. GREAT IDEAS OF MODERN MATHEMATICS: Their Nature and
Use, Jagijit Singh. Bring with yourself to this book a fair
knowledge of high school math and you will come away
with a grounding in differential equations, matrices, group
theory, two-valued logic, statistics, transformations, imagi-
nary numbers, current problems of mathematical founda-
tions. A Dover original. Indices. 65 illus. x -~ 312 pp.
Paperbd. $2.00

925. GREAT IDEAS AND THEORIES OF MODERN COSMOLOGY,
Jagjit Singh. How was the universe created and when?
Does life exist elsewhere? What is the origin of the
planets? One of the most stimulating of all chapters of
science is here described and explained with unusual
clarity and vivid prose. Einstein’s relativity and space-
time, Jeans, Eddington, Dirac, Milne, etc. A Dover original.
Index. xii + 276 pp. Paperbd. $2.00

IMPORTANT DOVER TITLES IN ALL FIELDS!

1628. A GUIDE TO MUSICAL ACOUSTICS, H.
Lowery. Written with the music lover, not
the scientist, in mind. Sound, hearing, phys-
ical basis of music all covered in a clear,
descriptive account. 46 study questions. 5
figs. 94 pp. Paperbd. $1.00

1531. BEST SCIENCE FICTION STORIES OF H. G.
WELLS. 17 short stories plus “The Invisible
Man” in a collection that is a must for all
enthusiasts of s. f. “Crystal Egg,” “Aepy-
ornis Island,” “Man Who Could Work
Miracles,” etc. vi 4 303 pp. Paperbd. $1.50

1530. VISUAL ILLUSIONS: Their Causes, Charac-
teristics & Applications, M. Luckiesh. Circles that
aren’t round, ‘“Op” art, non-parallel parallels
—how our eyes can be fooled. 100 ills. xxi +
252 pp. Paperbd. $1.50

1636. GYMNOSPERMS: Structure and Evolution,
C. Chamberlain. Morphology, distribution, life
histories, reproduction, etc. of dozens of
living and fossil species of one of the two
great divisions of seed-bearing plants. 397
figs. xi -+ 484 pp. Paperbd. $2.75

268. FRENCH: How to Speak and Write It, J.
Lemaitre. An informal conversational method
for self study, utilizing some 400 illustra-
tions in a vast collection of visual aids.
403 pp. Paperbd. $2.00

271. GERMAN: How to Speak and Write It, J.
Rosenberg. Learn usable, idiomatic German
quickly in a new approach that combines
phrase method with pictorial aids. 330 ills.
384 pp. Paperbd. $2.00
1665. ALGEBRAIC FUNCTIONS, Gilbert Bliss.
Surveys approaches and basic results of all
methods of treating algebraic functions or
curves. Includes full chapter of illustrative
examples. 43 figs. xi 4+ 218 pp. Paperbd. $1.85
1615. THE BRILLIANT TOUCH IN CHESS, Walter
Korn. A new generation of chess fans may
now become acquainted with a modern
chess classic! 240 challenging combinations
from actual play (1859 to the present) an-
notated with rare good humor. 252 diagrams.
xxvii 4 101 pp. Paperbd. $1.25
1385. INTRODUCTION TO PHOTOGRAPHIC PRINCI-
PLES, L. Larmore. Applied physics and chem-
istry as well as a non-technical course in

how photos are taken. Revised. 15 do-them-
yourself experiments. 131 figs. xi + 229 pp.
Paperbd. $1.65

1253. TEACH YOURSELF ELECTRONIC COMPUTERS,
F. L. Westwater. One of the few truly success-
ful explanations at the introductory level.
39 ills. viii 4+ 151 pp. 44 x 7. Clothbd. $2.00

1429. TEACH YOURSELF A FIRST GENERAL SCi-
ENCE, F. Winterbottom. Ready at last! The
perfect book for parents of students, students
themselves, teachers of first science classes.
Thermometers and heat, air and water
pressure, acids and alkalis, air, shadows
and reflections, etc. clearly explained. 83
two-color ills. 125 pp. 414 x 7.

Clothbd. $2.00

1657. TEACH YOURSELF PHYSICS, W. Railston.
Both a class supplement and an at-home
survey of basic material. No math beyond
arithmetic. 45 do-them-yourself experi-
ments. 74 figs. xi + 194 pp. 414 x 7.

Clothbd. $2.00

1625. ANOTHER BROWNIE BOOK, Palmer Cox.
Further adventures of some of Dover’s most
popular childhood companions. 24 verse
tales, plus 285 (!) illustrations by the
author. xi - 144 pp. 635 x 914.

Paperbd. $1.50

1544. A HISTORY OF PLAYING CARDS, Catherine
P. Hargrave. 1,462 photographs, 16 in color,
illustrate the fascinating history of cards,
from origins in the Far East, to 14th-
century France, to American turn-of-the-
century designs. xx -4 462 pp. 65 x 933.
Paperbd. $3.00

1721. AN ATLAS OF HISTOLOGY, W. H. Freeman,
Brian Bracegirdle. Tissue, digestive, urogenital,
neurosensory, and endocrine systems, skin,
brain, etc. in 95 specimens (man, cat, mouse,
whitefish, etc.) Superb microphotos plus
carefully labelled diagrams. 6 color photos.
xi + 140 pp. 755 x 10%g. Clothbd. $5.50

1563. MEMOIRS OF HECTOR BERLIOZ, Revised by
Ernest Newman. Anyone who has enjoyed
the “Symphonie fantastique,” ‘“Romeo and
Juliet,” or the ‘“Requiem” will treasure this
memorable classic of both music and litera-
ture. xxiv 4 547 pp. Paperbd. $2.50
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1483. TANGRAMS: 330 Puzzles, R. C. Read. See
how good you are at arranging 5 triangles,
a square and a rhomboid into any of 330
different shapes. A must for all puzzle
addicts. v . 152 pp. Paperbd. $1.00

1251. IT'S FUN TO MAKE THINGS FROM SCRAP
MATERIALS, E. G. Hershoff. Decorate your
Christmas tree with your own bows and
bells. Hundreds of other projects, too, all
using household scraps. Over 200 how-to
diagrams. 373 pp. Paperbd. $1.50

1609. CREATIVE PAINTING & DRAWING, A. Toney.
A rare opportunity to learn from a master
painter and teacher. Illustrated with dozens
of works-in-progress and finished canvasses
(4 in color), this is not a how-to book in
the usual sense, but a unique combination
of instruction and inspiration. xix + 202 pp.
118 plates. 83 x 1114, Paperbd. $2.50
e e e e e
Dept. 566, DOVER PUBLICATIONS, Inc., 180 |
Varick St.,, New York, N. Y. 10014,
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GUARANTEE: All Dover books guaranteed to
satisfy. Full cash refund on all books returned
within 10 days. No questions asked.

) D e e e ]

1966 / Vol. 90 / SCIENCE NEws 479



