-

— March 29, 1969
scl e n ce vol. 95 no. 13, pp. 297-320

the mess
the victims

‘The Shipbuilding Egﬂm.__.-—-v-—
""Ijet-@-fr(im M R 5.

steel .and.nuclear pow er -

Science News. NIK®]
WWW.jst




Bebind tic-tac-toe . . . bigber matbematics

The Master Book of

Mathematical Recreations

Why do dice games work? How is it possible to perform card tricks?
Why is binary system analysis applicable to match stick games? Is it

FRED SCHUH

possible to win consistently at tic-tac-toe? How can probability theory
be applied in choosing among several possible answers to a puzzle? The

answers to these questions are found in The Master Book of Mathematical
Recreations—the most complete and penetrating examination ever pre-
pared on the mathematical bases of games, puzzles and recreations, card

tricks and similar material. Professor Schuh has proved that pocker dice,

decimation problems, match stick puzzles, geometric transformations and
dozens of other games and effects are thoroughly grounded in mathe-
matics—and that the mathematics involved is even more interesting than

the games themselves.

Professor Schuh devoted most of his life to this carefully planned, ex-
haustive survey of mathematical amusements, the greatest work that has
ever appeared in the history of the genre. In many instances his work
was the pioneer and much is still unique. Here is only a partial list of
the puzzles, games and mathematical effects which he considers:

domino puzzles
games of encirclement
sliding movement puzzles

THE PHYSICS AND CHEMISTRY OF SUR-
FACES, Neil K. Adam. Basic survey and coor-
dination of research data in the field, with a
wide coverage ranging from theoretical con-
cerns in physical chemistry, to core data on
experimental techniques, to results of interest
in chemistry. A standard work in the litera-
ture of modern chemistry. 62 figures. x 4 436
pp. 66 x 9Va. (62006-9) $4.25

STRING FIGURES AND HOW_ TO MAKE
THEM, Caroline Furness Jayne. Easy-to-follow
instructions for “cat’s cradle,” ‘“Jacob’s ladder,”
and 105 other figures, with all loops and inter-
twinings carefully illustrated. Hours of fun for
beginners and experts alike. 950 illustrations, 17
plates. 430pp. (20152-X) $2.25

THE GIBSON GIRL AND HER AMERICA,
edited by Edmund V. Gillon, Jr. 144 plates
represent the finest work of this great Ameri-
can artist: the Gibson Girl and Gibson Man in
their most famous poses, plus biting criticism
of the evils and hypocrisies of society in the
pre-World War I era. An accurate and absorb-
ing chronicle of a gilded age. vi 4 144pp.
113% x 8%. (21986-0) $2.50

HADRIAN VII, Frederick Baron Corvo. The
brilliantly witty and original novel on which
the current Broadway smash is based. A semi-
autobiography enriched with radical ideas and
iconoclastic fantasy about the Papacy and its
role in modern life. 413pp. (22323-X) $2.00

DECORATIVE ANTIQUE TIRONWORK,
Henry Rene d’Allemagne. 4500 pieces, from
architectural to jewelry designs, illustrate the
incredible variety of iron craftwork from Roman
times to the 19th century. 415 plates. 428pp.
812 x 124 (22082-6) $5.95

PROBLEMS AND SOLUTIONS IN EUCLID-
EAN GEOMETRY, M. N. Aref and William
Wernick. Nearly 1000 problems—215 of them
fully worked—form the core of this second-level
supplement in Euclidean geometry. Relevant
theorems and corollaries are listed and addi-
tional propositions proven so that this volume
is equally valuable as a reference for mathe-
matics students and teachers and as a collec-
tion of challenging problems for enthusiasts of
mathematical puzzles. 238 figures. xiii 4 258pp.

(62005-0) $2.25

WINTER BOTANY, William Trelease. This
manual proves that woody plants can be identi-
fied in their dormant state, sometimes more
easily than when they are green and flowering.
Text plus over 1000 illustrations show how to
identify 1000 winter species of vines, shrubs
and trees by examining twigs, bark, buds, leaf
scars, berries, etc. xlii -+ 396pp. 5% x 73.

(21800-7) $2.00

THE STUDY OF CHEMICAL COMPOSI-
TION: AN ACCOUNT OF ITS METHOD
AND HISTORICAL DEVELOPMENT, Ida
Freund. Vast compendium of information on
the development of ideas about the nature of
matter from the 17th through 19th centuries,
covering inductive method, theories of com-
bustion, conservation of mass, law of fixed

games with piles of matches
puzzies with 8 dice

road puzzles with concentric circles
tic-tac-toe (26-page analysis of
all moves)

One of the most interesting and valuable sections is an extended discus-
sion of methodology for solving puzzles and problems—a profound ex-
amination of almost every possible technique.

For puzzle enthusiasts there are scores of new puzzles, games based on
mathematics and special effects . . . almost a lifetime of material. Solve
Schuh’s puzzles with your own tactics, or follow his definitive solutions.

(Do not confuse this book, however, with ordinary puzzle collections.
Although hundreds of puzzles are given, this material is systematized,

explored . . .

all clearly explained.

subtraction games
puzzles in mechanics
subtraction games

ratios, molecular hypothesis, isomerism, much
more. As important for historians of science
as for chemists. 95 figures. xxvi -4 650 pp.

(62063-8) $4.00

THE LOST TRAVELLER, Ruthven Todd. Part
science-fiction, part surrealism, this novel is
filled with dazzling flights of the imagination
and verbal felicities. The story of a young man
precipitated through strange dimensions into a
land of unreason, it is packed with new fic-
tional concepts and provocative ideas. 4 illus-
trations by John Craxton. vi 4+ 165pp. 538 x 8.

(22191-1) $1.50

PRACTICAL CHESS ENDINGS, Irving Cher-
nev. Clear descriptions of 300 typical endgame
situations that appear in actual play—and how
they were solved by the world’s greatest play-
ers: Capablanca, Tarrasch, Reti, Dr. Lasker,
etc. Highly instructive for beginners, indispens-
able for seasoned players. 300 diagrams. 31
ppP. (22208-X) $2.00

INTERNATIONAL AIRLINE PHRASE
BOOK, Joseph W. Bator. 700 phrases, idio-
matically translated from English into French,
German, Italian, Portuguese and Spanish, in-
clude every subject necessary in air travel:
reservations, departure, boarding, customs, bag-
gage, food, etc. As valuable to language stu-
dents as it is to travelers. xiv -+ 204pp.
(22017-6) $2.00
NEW PUZZLES IN LOGICAL DEDUCTION,
George J. Summers. 50 completely fresh and
original puzzles include problems in establish-
ing identities from minimal clues, puzzles in
cryptarithmetic, game-puzzles involving decima-
tion or permutations, etc. Only elementary
math required. vi + 121pp. (22089-3) $1.25

INFORMATION THEORY, Stanford Goldman.
Unusually clear introduction to principles of
information theory, especially suited to electri-
cal engineers and other applied mathematicians.
Many worked problems. xiii - 385pp.
(62209-6) $3.50
TIME AND THE PHYSICAL WORLD, Rich-
ard Schlegel. Lucid, verbal investigation of time
from the point of view of physics, asking ques-
tions such as: What is time? Does it have a
real, separate existence? How is it related to
change in the physical world? Minimal back-
ground in physics required. 10 figures. xii -
11pp. (22224-1) $2.25

THE INDIANS’ BOOK, Natalie Curtis. A book
wholly created by American Indians: hundreds
of Indian songs, myths and traditional designs
collected from Navajo, Apache, Hopi, Chey-
enne, Dakota, Pawnee, Winnebago and 11 other
tribes. Perfect for clubs, scouts, campers. 56
illustrations (23 photos). xxxii -4 584pp. 658 x
935. (21939-9) $4.00
THE DOMAIN OF NATURAL SCIENCE,
E. W. Hobson. A probing examination of sci-
ence’s relation to other factors of human exis-
tence, with clear, stimulating analyses of the
aims and characteristics of mathematics, atomic
theory, dynamics, mechanical and cosmic theo-
ries, Einstein’s relativity theory, heredity and
genetics, evolution, other fields. xvi -+ 510pp.

(61966-4) $3.00
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organized in terms of the math involved, and thoroughly explained.) For
mathematicians, teachers and general readers interested in math, this is
an eye-opening survey of a field of applied mathematics that is seldom
easy ways to learn aspects of elementary math, unusual
shortcuts, stimulating, novel approaches to aspects of higher mathematics,

Translated (1968) from the Dutch by F. Gobel. Edited by T. H. O’Beirne.
195 figures. xvi -+ 430pp.

(22134-2) $3.00

THE MERRY ADVENTURES OF ROBIN
HOOD, Howard Pyle. Best version of the
classic stories of Robin Hood and his merry
band, his_adventures with the Sheriff of Not-
tingham, Richard the Lion-Hearted and other
famous characters. Only edition with com-
plete Pyle text and illustrations. 23 full-page
plates. xxii + 296pp. 6%2 x 9%4.  (22043-5) $2.00
MARINE MAMMALS OF THE NORTH-
WESTERN COAST OF NORTH AMERICA,
Charles M. Scammon. First-hand account of
the whaling industry in the last century, plus
full biology of various marine mammals —
whales, sea elephants, sea lions, seals, sea
otter, walruses. 27 plates. v -+ 319pp.
(21976-3) $3.75
GREAT IDEAS OF OPERATIONS RE-
SEARCH, Jagjit Singh. U. N. Kalinga Prize
winner explains the means and ends of opera-
tions research: what mathematical techniques
can be applied where. Goal is better under-
standing between mathematicians and business
managers. 41 figures. x + 228pp. (21886-4) $2.25

BODY IMAGE AND PERSONALITY, Sey-
mour Fisher and Sidney E. Cleveland. How
does an individual’s concept of his own body
(body image) affect his behavior? Fisher and
Cleveland were the first to explore this ques-
tion and its relation to neuroses, schizophrenia,
compensation for deformities, etc. Revised
(1968), covering 125 studies made since 1958.
xi + 448pp. (21947-X) $3.00
THE SURPRISE ATTACK IN MATHEMATI-
CAL PROBLEMS, L. A. Graham. Problems in-
volving techniques from arithmetic through
number theory, networks and inversions. Real
challenge comes not in finding answers, but
finding best approach to solution. Several alter-
nates are given. Can you find better ones? 52
problems. 80 figures. vii 4 125pp.

(21846-5) $1.75

All books 5% x 8Y2, paperbound.
{Dept. 631, Dover Publications, Inc.
180 Varick Street, N.Y., N.Y. 10014
Please send me (include serial number, au-
] thor, title and price):

|

|

|

|

|

|

I have enclosed $....__.__ in full pay- |

ment. Payment in full must accompany all |
orders except those from public institutions.

Please add 20¢ per book on orders of less |

than $6 for postage and handling. N.Y. City |
residents please add 5S¢ sales tax; N.Y. State

residents, add 2%. Please print: |

|

|

|

I

|

Name

Address

City and State Zip..

| GUARANTEE: All Dover books guaranteed
| returnable within 10 days for full cash re-
I_fund. No questions asked.
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Amazonia is suffering from the depredations of
encroaching civilization. Eroded river banks are
only one sign; eroding life forms are another.

p. 312 (photo: Chris Weathersbhee)

A Science Service Publication
Vol. 95 March 29, 1969, No. 13
Science News Letter ©

Watson Davis, 1896-1967

Publisher: E. G. Sherburne Jr.

Editor: Warren Kornberg
Managing Editor: Frank Sartwell
Ass’t. Managing Editor: Carl Behrens

DEPARTMENT EDITORS
Aerospace: Jonathan Eberhart

Behavioral Sciences: Ivan Kaye

Chemistry and Engineering: Edward Gross

Life Sciences: Barbara J. Culliton,
Christopher Weathersbee

Medicine: Faye Marley

Physical Sciences and Astronomy:
Ann Ewing, Dietrick E. Thomsen

llustrations: Marilyn Raleigh
Production: Marilyn Binn
New ldeas: Ruby Yoshioka
Books: Margit Friedrich

Assistant to the Editor:
Nadine Clement

Editorial Assistant: Marjory Scarlet

Advertising Director: Louis D. Young
Circulation Manager: Marcia Nelson

OF THE WEEK

301

302

303

304

305

306

307

308

309

310

Antiballistic system thinned again
Record floods predicted—to the foot
NASA heads for a decade in space
Clonal reproduction of mammals: closer
Internationalizing the 200-400 GeV
Senate joins institutional grant effort

Medical Sciences: Slowing tooth transplant rejection; Uniform trans-
plant laws needed; Tonsillectomy and circumcision called ritualistic;
Weightlessness and DNA synthesis; Cigarettes fight back; Arthritic
joints and low lubrication

Chemistry: Lasers and water pollution; Mercury vapor indicates min-
eral deposits; Lubricant for water; Plastics from pollutants; New
membrane for desalting water; Ultrapure aluminum; Fast food freezing

Aerospace: NASA awards foreign patent license; Ariel 4 planned for
1971-72; 1,000 GeV cosmic ray studies proposed; Nuclear comsat seen
by Germany; Rocket launches at Kiruna; Committee confirms Paine

Physical Sciences: Interstellar abundance of carbon; Radio observa-
tions of X-ray source; Mapping waves; Millimeter solar burst; Planning
CERN experiments; Nitric acid in the atmosphere

FROM ABROAD

318

Letter from Tokyo: Steel and nucleonics

IN SCIENCE FIELDS

312 Amazonia I: Spoiling the jungle

314 Amazonia li: Environmental depredations
316 Shipbuilding: The nuclear gap

300 Films of the Week

300 Letters to the Editor

319 Books of the Week

SCIENCE SERVICE

Institution for the Popularization of Science founded 1921; a non-profit
corporation

Board of Trustees—Nominated by the American Association for the Advance-
ment of Science: Athelstan F. Spilhaus, Franklin Institute; Wallace R. Brode
(Treasurer), American Chemical Society, Washington, D. C.; Bowen C. Dees,
University of Arizona. Nominated by the National Academy of Sciences: Henry
Allen Moe, The Clark Foundation; Harlow Shapley, Harvard College Observatory;
Allen V. Astin, National Bureau of Standards. Nominated by the National
Research Council; Glenn T. Seaborg (President), U.S. Atomic Energy Commission;
Leonard Carmichael, National Geographic Society; John R. Whinnery, University
of California, Berkeley. Nominated by the Journalistic Profession: 0. W. Riegel
(Secretary), Washington and Lee University; Gordon B. Fister, Call-Chronicle
Newspapers; John Troan, Pittsburgh Press; Ludwell Denny, Scripps-Howard
Newspapers; Edward W. Scripps Il (Vice President), Edward W. Scripps Trust.

Director: E. G. Sherburne Jr.; Assistant Director: Dorothy Schriver; Staff: Youth
Division: Howard Weisbrod.

march 29, 1969/vol. 95/science news/299



8

VAN NOSTRAND’S
SCIENTIFIC
ENCYCLOPEDIA

—Saturday Review

The most definitive,
p-to-date one-volume
science encyclopedia
ever published

Compare the new 4th edition of the famous VAN NOSTRAND'S
SCIENTIFIC ENCYCLOPEDIA with its own giant predeces-
sors. You’ll find it’s

BIGGER—by more than 400,000 words ® MORE
MODERN —with over 25,000 more definitions (a total
of 125,000 in this edition) ® MORE COMPLETE —by
over 2,500 more entries ® MORE GRAPHIC— Dby over
600 more illustrations (in fact, there are now over
2,000 illustrations including full-color plates!)

VAN NoSTRAND'S SCIENTIFIC ENCYCLOPEDIA has been rec-
ognized as the most comprehensive reference in its field
since it was first published 30 years ago. And today,
keeping up with the explosive growth of technical and
scientific knowledge, it is the most valuable, useful one-
volume source of science information available. The
technological revolution of the past 10 years touches
every aspect of your life, which makes a working under-
standing of science more vital to your success than ever
before. And it makes this vastly enlarged 4th Edition of
a great reference volume one of the most important in-
vestments any family can make.

Millions of facts —find information in seconds. VaN
NOSTRAND'S SCIENTIFIC ENCYCLOPEDIA is actually an edu-
cation in science — with every topic developed progres-
sively, from a simple, “plain-talk” definition to a more
technical, in-depth presentation of details. And, an ex-
clusive system of cross-references helps you learn all
about a particular subject—by giving you instant access
to a wide range of supplementary information. You don’t
have to hunt for related topics; they are clearly pointed
out to you (in bold-face type) in each of this new edi-
tion’s 16,500 articles!

Today’s research—Tomorrow’s headlines. Noscience ref-
erence, no matter how extensive, can hope to serve scien-
tist and student, technician and layman, unless it in-
cludes the very latest developments in science, industry
and medicine. That's why, in this 4th Edition, you’ll find
full information on the latest advances in—

Plastics: including new methods in polymer science
that enable us to “tailor-make” plastics to fit their
properties to their uses;
Space Technology: including rocketry, space travel,
moon shots and planetary exploration;
Computers: not just their electronics and operation,
but also “software”—data processing, commercial ap-
plications, and systems engineering;
Mathematics: including the great shift in math teach-
ing apparent even in the elementary classroom;
Biochemistry: recently discovered chemical struc-
tures and mechanisms, techniques and instruments;
Medicine: the new electronic instruments, new ap-
proaches to mental diseases, organ transplants, new
drugs, etc.
Plus virtually everything else that’s topical in today’s
science, in such fields as topology; electrical engineering;
solid state physics; hydro-dynamics; automatic control;
genetics and heredity; guided missiles; oceanography;
weather prediction; and much, much more.

Why you’ll find it so useful. Covering everything scien-
tific from A to Z, VAN NOSTRAND’S SCIENTIFIC ENCYCLO-
PEDIA is invaluable to casual newspaper readers and TV
viewers, high school and college students, professionals
in laboratories, businessmen in industry. The executive
confronted by the challenge of computers . . . the physi-

cian anxious to keep up with a specialty other than his
own . . . the student researching a term paper . . . the
lawyer with a case involving some facet of industrial
technology . . . any reader intrigued by headlines about
DNA and the genetic code . . . any parent who wants to
give his children the best possible background for better
grades in school—these are just some of the people who
call on this outstanding one-volume sourcebook. When
you réceive your copy—at home, in the office, in the lab
—browse through the pages at random and sample the
topics that interest you. You'll soon realize how many
times you'll be able to relate your own personal situation
to the absorbing contents of this reference volume.

In addition, you can be absolutely sure of the authen-
ticity and the practical value of each and every entry—
because of the distinguished list of contributors to this
4th Edition. University professors from Yale, Ohio State,

Princeton, NYU, Cambridge . . . research scientists from
Eastman Kodak, RCA, and the Monsanto Chemical
Company . . . authorities from coast-to-coast, and from

England as well—every contributor and editor has made
sure that fundamental principles, practical applications,
and latest developments are presented in crystal-clear
language—and with clear illustrations wherever possible.
Furthermore, the VAN NOSTRAND name—one of the most
distinguished imprints in science publishing for the past
100 years—is your guarantee of complete satisfaction.

Order today —using our Special Payment Plan. Because we
want you to examine VAN NOSTRAND'S SCIENTIFIC ENCYCLOPEDIA
for yourself as quickly as possible, we will send you this giant
$42.75 one-volume science library on a guaranteed, no-risk basis.
Here's how it works: Return the coupon below with a small
good-will deposit of just $8.75. Read and use the Encyclopedia
for a full month without obligation. If you don’t agree that this
big, basic, lifetime reference belongs in your library, simply re-
turn the book in good condition and receive an immediate refund
of your $8.75. If you decide to keep the Encyclopedia, we will bill
you for just $8.50 monthly for the four following months (plus a
nominal postage and shipping charge). Or, if you wish, send the
full payment of $42.75 with your order, and we pay all postage
and handling costs—and you still get the same one-month re-
turn privilege, of course! Mail the coupon today.

Clear, concise
definitions

Cross-references
in bold type

Related topics for
further reading

Drawings, photos,
charts, full-color
plates

Easy-to-read type in :
two-column format T b=

| —— 30-DAY EXAMINATION OFFER — — -

D. VAN NOSTRAND COMPANY, INC.
120 Alexander Street, Dept. TSN-329, Princeton, N.J. 08540

Please send me__________copies of VAN NOSTRAND'S SCIENTIFIC
ENcYCLOPEDIA, 4th Edition, for one month’s examination under
the Special Payment Plan. For each copy I order, I enclose I

$8.75 herewith, and will remit $8.50 per copy per month (plus

understand that if I am not satisfied, I may return the book (s)
within 30 days and in saleable condition for a full refund of my
down payment.

NAME I

ADDRESS

FOURTH EDIT'ON ’ Actual size: 9" x 12"

2,008 pages * 4" thick!

I stage) until the full payment of $42.75 per copy is completed.
I cITY |
STATE ZIP

I [0 SAVE! Enclose $42.75 with coupon, and publisher pays post- I
age. Same 30-day examination privilege; refund guaranteed.
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— e ——
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