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| Beckman’

Continuous Flow Electrophoresis

ITS USES GROW

Lots of different fractions have been
separated and collected in quantity by
continuous-flow paper electrophoresis since
our Model CP was introduced six years
ago. We have categorized them, both

by field and fractions, in a new publication
describing the Model CP.

The list includes such materials

as blood and tissue proteins, amino acids,
nucleotides, viruses, dyes, organic
intermediates and metal ions— with
references to the technical literature.

Should you have a copy? You certainly
should if you face fractionating problems
where other separation methods

will not produce either the purity or
volume you want,

Just send a postcard or letter to
Beckman Instruments, Inc.,

Spinco Division, Stanford Industrial Park,
Palo Alto, California, and we will

mail you Data File CP-5,

[S1=Ye 902 =10 M NSTRUMENTS, INC.

SPINCO DIVISION
Palo Alto, California

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND;
MUNICH, GERMANY; GLENROTHES, SCOTLAND.
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SCIENCE
TEXTS
FROM

New (3rd) Edition
Cantarow & Schepartz’s BIOCHEMISTRY

The content of this New (3rd) Edition has been thoroughly revised, inte-
grating the many advances of biochemistry into this popular text. It is
especially designed for use by the first-year medical student; it presents
all ‘the material in dynamic biochemistry that the beginning student
is equipped to readily comprehend. The emphasis of the text is on normal
function and mechanisms. Aberrations are discussed only when they serve
to illustrate normal action. The sections on biological oxidations and bio-
energetics, absorption, and transport have been extensively revised, as
have those on lipid metabolism, mobilization and intermediary metabo-
lism, metabolism of steroid and adrenal medullary hormones, neurohor-
mones, and metabolic antagonism. New topics include: enzyme classifica-
tion, mechanisms of action and kinetics, metabolism of adipose tissue,
lipoproteins, biosynthesis of proteins, metabolism of nucleic acids, regula-
tion of volume and structure of body fluid compartments, biochemical
genetics, calcium homeostasis, and skeletal mineralization.

By ABRAHAM CANTAROW, M.D., Professor of Biochemistry, Jefferson Medical College; and
BERNARD SCHEPAR' ‘Associate Professor of Biochemistry, Jefferson Medical College.
938 pages, 614” x 9%”, 176 ’illustrations. $13.00. New (3rd) Edition—Published January, 1962.

New!—Hutchinson’s PHYSICAL CHEMISTRY

Based strongly on thermodynamics, this New Text makes full use of ‘the
higher mathematics required as a background by most chemistry depart-
ments for the course in physical chemistry. The initial portion of this
book deals with macroscopic systems in equilibrium, progressing to macro-
copic systems in which reactions are occurring. Detailed attention is given
to surface and colloid chemistry in the section on systems intermediate
between the macroscopic and the molecular. The final section examines
atomic and molecular processes, wave mechanics, and chemical bonding.
The concluding chapter deals with statistical thermodynamics.

The first chapter provides a basic understanding of thermodynamics.
The remaining chapters are self-contained, allowing the teacher to arrange
his own sequence of presentation. A special teacher’s guide is available.
Illustrations are by the author.

%Emc Hmcmnson, Ph.D., Professor of Chemistry, Stanford University. About 608 pages.
7 x 9%”. $10.00 New—Published April, 1963

New!—Barnes’

INVERTEBRATE
ZOOLOGY

Here is a comprehensive New Text . . .
designed especially for the upper division
course . . . requiring at least one year’s
background in biology or zoology. Dr.
Barnes covers both East and West Coast
phyla, discussing anatomy, physiology,
ecology, and taxonomy of each individual
phylum. Groups are considered systemat-
ically, correlated to the others through
their phylogenetic relationships. The
basic approach is evolutionary. The auth-
or examines each group from a general
standpoint, avoiding the distorted and
narrow concepts often produced in stu-
dents through over-emphasis upon one
“representative’” species. However, those
species commonly utilized as laboratory
specimens are referred to throughout the
text, familiarizing the student with the
particular characteristics of those forms.
Chapters include: Protozoans, Origin of
the Metazoans, Mollusks, Lophophorates,
Coelenterates, Ctenphores, Turbellaria,
the Lesser Deuterosome Invertebrates,
etc. Most of the illustrations were drawn
by the author.

By RoOBERT D. BARNES, Ph.D., Associate Profes-
sor of Biology, Gettysburg College, Pennsylvania.

About 592 pages, 6” x 914", about 467 illustra-
tions. New—Ready February, 1963.

New (7th) Edition—Frobisher’s FUNDAMENTALS OF MICROBIOLOGY

This New (7th) Edition reflects current teaching trends
with its new emphasis upon biochemistry. Revisions and
additions throughout have been so extensive that this is
almost a completely new book. This highly regarded text
fills four basic objectives: Introduces the student to the
eight major groups of microorganisms—Familiarizes him
with methods of observation, propagation, and study of
microorganisms—Illustrates the role of microorganisms in
agriculture, industry, medicine, pharmacy, and home ec-
onomics—Indicates areas open to future investigation.
Recent advances are included in sections on viruses, sexu-

ality, PPLO, morphology, structure, tissue, culture, genus
streptococcus, and many others. Some of the new topics
covered include:
genetics, RNA as a vector of DNA impulses, “self” and-
“not self” in immunology, role of algae in food production
and in space travel. Many new charts, diagrams, and draw-
ings increase the instructive value of the text.

the role of DNA in metabolism and

By MARTIN FROBISHER, Sc.D., Special Consultant, Laboratory Branch,
Communicable Disease Center, U.S. Public Health Service. 610 pages
658” x 93”, with 350 illustrations. $8.00

New (7th) Edition—Published June, 1962.

Gladly Sent to Teachers on Approval

W. B. SAUNDERS COMPANY

West Washington Square

Philadelphia 5

SCIENCE is published weekly by the AAAS, 1515 Massachusetts Ave.,, NW, Washington 5, D.C. Second-class postage paid at Washin .C.,
additional mailing office. Annual subscnptions $8. 50 foreign postage, $1.50; Canadiaxll) posgtagg,lﬁ:. gton, D.C., and



NEW from the model SF-1
FLUORESCENCE
 SPECTROPHOTOMETER

The B/A Model SF-1 Fluorescence Spectrophotometer
is a compact instrument of modern design combining
the advantages of spectrophotometry and the inherent
sensitivity of fluorescence measurement. The ultra-high
sensitivity of the SF-1 permits assay of fluorescent com-
pounds in the parts-per-billion range and the high resolu-
tion of its two dual-grating monochromators augments
the high specificity of fluorescence assay in identifying
unknown compounds.

BAIRD - ATOM/C,/INC.
7 Tniversity Road » Cambridee 38 Mass.

ADVANCED OPTICS AND
768

ELECTRONICS...SERVING

Highest sensitivity
and resolution

Automatic and
manual scanning

Choice of slit widths

Dual grating excita-
 tion and fluorescence
monochromators

Compare the specifications:
Resolution: . . . 2 millimicrons

Sensitivity: . . . 1.0 parts per billion concentration of quinine
sulfate in 0.1N sulfuric acid solution with 1-ml sample yields full
scale meter deflection.

Wavelength Range:...Excitation and fluorescence=220 to 700
millimicrons.

Slit widths: . . . Choice of three spectral slit widths (2, 8 and 32
my) in each of four locations.

Sample size: ... 1 ml; 4 microliters with SAMPLE MASTERY

tB/A's unique SAMPLE MASTER attachment (an optional extra) per-
mits surface measurements in the horizontal plane, provides beam
focussing outside the sample chamber, and includes a sample cham-
ber holder for cuvettes as small as 4 microliters.

Write now for complete information on Model SF-1.

Engineers and Scientists: Investigate challenging oppor-
tunities with B/A. Write Industrial Relations Director.
An equal opportunity employer.

SCIENCE
SCIENCE, VOL. 138



16 November 1962, Volume 138, Number 3542 SCIENCE

Editorial

Articles

News and Comment

Book Reviews

Reports

Departments

Cover

Who Teaches SCiencCe?. . . . ... i e e et e

Measuring the Growth of Science: S. Dedijer. ... ...... ... ... . . . .. .cciieievn..
Quantitative data on a nation’s research effort provide an index for
its socioeconomic development.

Are Logic and Mathematics Identical?: L. Henkin. . ... ... ... ... ... . ..ccceeuun..

An old thesis of Russell’s is reexamined in the light of subsequent
developments in mathematical logic.

Arthur Holly Compton, Research Physicist: S. K. Allison ......................
Who Runs America?—A Theory of Hidden Forces ..........................

Recent trends in the history of science are illustrated in two new
books: I. B. Cohen

Chlamydomonas: Colored Excretion Products:
V. J. Cristofalo, L. D. Kornreich, R. R. Ronkin

Fate of a Synthetic Polynucleotide Directing Cell-Free Protein Synthesis:
S. H. Barondes and M. W. Nirenberg
I. Characteristics of Degradation
II. Association with Ribosomes

..............................................
................................................

Application of an Additive Model to Impression Formation: N. H. Anderson

..............

Pooled Estimates of Parent-Child Correlations in Stature from Birth to Maturity:
N. Livson, D. McNeill, K. Thomas

X-Ray-Induced Chromosome Aberrations in the Corneal Epithelium of the Chinese
Hamster: J. G. Brewen. ... ........... ... 0o um o i,
General Disruption Resulting from Electrical Stimulus of Ventromedial Hypothalamus:
F. B. Krasne

.................................................................

.....................

Method of Introducing Tritiated Thymidine into the Tissues of Hydra:
A. L. Burnett, R. Baird, F. Diehl

................................................

.......................

Electron Microscopy of Staphylococcus aureus Treated with Tetracycline:
J. H. Hash and M. C. Davies

Penetration of Fallout Fission Products into an Indiana Soil:
D. Telfair and J. Luetzelschwab. .. ... ... .. .. . . . . . . . . . . . . . . i,
Catalysis by Imidazole of Deuterium-Hydrogen Exchange in Amide N-H Groups:
1. M. Klotz and B. H. Frank

Schistosoma mansoni: Natural Infection of Cattle in Brazil:
F. 8. Barbosa, 1. Barbosa, F. Arruda

...................................................

.............................................

Atmospheric Photochemical Reactions Inhibited by Iodine:
E. R. Stephens, R. H. Linnell, L. Reckner

........................................

Pathogenesis of Thrombosis: Platelet Contribution: R. G. Mason, Jr.. . ... ...\ ou. ...

Several different platelet agglutinating agents may share a pathway
in producing white thrombi.

Meetings: Forthcoming Events

..............................................

New Products.

............................................................

Mt. Gardner, Sentinel Range, Ellsworth Mountains, Antarctica. This rock face, com-

posed of folded quartzite strata, rises over 9000 feet above the tents in the foreground.
See page 824.
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ELEMENTS OF CHEMICAL THERMODYNAMICS
By Leonard Nash, Harvard University

First in a series of supplementary texts, this book starts the “Foundations of Modern
Chemistry Series”. It can be used to supplement an introductory chemistry course,
for a physical chemistry course, or it can be used with others in the series to form
a complete chemistry course. 118 pp., 33 illus., 1962—3$2.95 ® Student Edition $1.75

EARTH, SEA AND AIR: A Survey of the Geophysical Sciences

popular By Jerome Spar, New York University

This new book can be used as the text for a one-semester course, or as a supple-
mentary text for introductory courses in geology or physical science. It treats the

some

student earth as a planet, the lithosphere, the hydrosphere, and the atmosphere.
152 pp., 75 illus., 1962—32.95 ® Student Edition $1.75
texts TWENTY-SIX AFTERNOONS OF BIOLOGY:

An Introductory Laboratory Manual
By George Wald, Peter Albersheim, John Dowling, Johns Hopkins II1
and Sanford Lacks, Harvard University

This 26-chapter manual resulted from a grant for investigating modern methods
for teaching introductory biology. Many interesting experiments are included, and
each exercise is followed by a list of equipment and supplies needed. A consistent
attempt is made to keep these as low cost as possible. 159 pp., 19 illus., 1962-—32.75

INTRODUCTION TO PHYSICAL OCEANOGRAPHY
By William S. von Arx, “Woods Hole” and M. I. T.

“Dr. von Arx has attempted to provide a textbook for a first course in this branch,
but in so doing he has also given us a fine reference book. Discussion of descriptive
oceanography has been left to a minimum. Instead, the author has covered the
geophysical status of the ocean, the physical concepts of the ocean-atmosphere
interface, and the practical side of the science.” (Undersea Technology)

y
422 pp., 213 illus., 1962—$12.50
MOLECULAR BIOPHYSICS
advanced By Richard Setlow and Ernest Pollard, Oak Ridge and Penn State

“This is not only a new book, it is a new kind of book as well. As far as I know,

level it is the first textbook in which modern physics has been systematically applied to the
study and behavior of biological systems, exclusively at the molecular level. It would
be impossible to write a one-volume text on biophysics at this level, but by
text restricting the discussion primarily to molecular phenomena, Setlow and Pollard
achieve a surprising degree of completeness and continuity.” (Science)
545 pp., 253 illus., 1962—3$11.75
and THE BRAIN AS A COMPUTER By F. H. George, University of Bristol
i Outlines the principles of “cybernetics” and relates them to what we know of
r ef erence behavior, both from the point of view of experimental psychology and neuro-
physiology. 413 pp., 71 illus., 1962—$9.00
books ATLAS OF ELECTROENCEPHALOGRAPHY IN THE

DEVELOPING MONKEY By william F. Caveness, M.D., Columbia University

A study of the developing brain in the monkey made over a 6-year period.
Graphically illustrated with EEG traces, charts, photographs.
144 pp., 117 illus., 1962—$17.50

THE APPLICATION OF MATHEMATICAL STATISTICS TO
CHEMICAL ANALYSIS By V. V. Nalimov

Valuable for engineers, physicists and chemists. This- book explains principal
theorems of mathematical statistics with examples taken from researches on
analysis of substances. ¢. 450 pp., 69 illus., 1962—probably $11.75

® Orders and requests for examination copies should be sent to—

the sign of ewcellence in scientific and engineering books

ADDISON - WESLEY PUBLISHING COMPANY, INC.

503 South Street * Reading, Massachusetts ¢ Palo Alto e London
SCIENCE, VOL. 138
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ARE YOU ANALYTICAL o
ABOUT ANALYTICAL BALANCES?

CONSIDER THESE FACTS

FACT ONE only Sartorius

has table level controls

FACT TWO only Sartorius
has a 1000 mg optical range

FACT THREE only Sartorius

has large, easy-to-read scale

FACT FOUR only sartorius

has a Single Pan analytical
balance in all-metal housing
for as low as $715.

Sartorius balances in the 2600 Series are
available in five models, including standard
analytical versions and semi micro types.

For routine work, we recommend Model 2603;
sensitivity 0.1 mg; capacity 100 g; price $715.
Greater capacity available at additional cost.

Special Model 2623 features mechanical taring
t0 100 g which is exclusive in the single
pan balance field.

A wide range of other models.

For descriptive literature contact:

Sartoriuvus

BRINKMANN INSTRUMENTS, INC.
115 Cutter Mill Road, Great Neck, N.Y.
PHILADELPHIA - CLEVELAND - HOUSTON - MIAMI « MENLO PARK, CAL. - ST. LOUIS

16 NOVEMBER 1962 7



Recent AAAS Symposium Volumes

#72. Spermatozoan Motility.

1962, 322 pages. 113 illustrations.

Edited by: David W. Bishop.

For the first time the details of sperm motility
are here presented in monograph form. A
wealth of previously unpublished data. A
valuable souce of reference for the student
and investigator, as well as for the practitioner
of applied reproductive biology.

§6et5aél Price: $7.50. AAAS Member's Cash Price:

#71. Great Lakes Basin.

1962. 320 pages. 92 illustrations.

Edited by: Howard J. Pincus.

The reader will find here material on pure and
applied science, accounts of new research and
reviews of material published elsewhere, histori-
cal and social studies, and pleas for action
and planning.

gemil Price: $7.50. AAAS Member's Cash Price:
6.50.

#70. Fundamentals of Keratinization.

1962. 202 pages. 136 illustrations.

Edited by: Earl O. Butcher and Reidar F.
Sognnaes.

The fields of anatomy, dentistry, dermatology,
medicine, pathology, and zoology are repre-
sented in this volume.

gsetail Price: $6.50. AAAS Member’s Cash Price:
75.

#69. Biophysics of Physiological and Pharmacological

Actions.

1961. 612 pages. 212 illustrations.
Edited by: Abraham M. Shanes.
A bird’s-eye view of a number of principles
now considered important, Useful for teaching,
as well as for research purposes.

Retail Price: $13.50. AAAS Member's Cash
Price: $11.75.

#68. Sciences in Communist China.

1961. 884 pages. 23 illustrations.

Edited by: Sidney H. Gould.

« . strongly recommended to all who are
in search of facts and source material on the
slcggrllces in China.”—Science, 22 September

Retail Price: $14.00. AAAS Member’s Cash Price:
$12.00.

#67.

#66.

#65.

#64.

#63.

Oceanography.

1961. 2nd printing, 1962. 665 pages. 146
illustrations,

Edited by: Mary Sears.

“I know of no other volume that so well de-
fines oceanography, its purpose, opportunities
and requirements.”—Science, 9 June 1961

Retail Price: $14.75. AAAS Member's Cash Price:
$12.50.

Germ Plasm Resources.

1961. 394 pages. 59 illustrations.

Edited by: Ralph E. Hodgson.

“This book will be of interest to nonplant and
animal breeders, for the rather general treat-
ment of various topics . . . allows for rapid
perusal.”—Bulletin of the Entomological So-
ciety of America, September 1961

Retail Price: $9.75. AAAS Member’s Cash Price:
$8.50.

Aging . . . Some Social and Biological Aspects.

1960. 436 pages. 65 illustrations.

Edited by: Nathan W. Shock.

“The 26 contributors include many of the most
respected names in American gerontology, and
the chapters cover a wealth of material.”—
Journal of Gerontology

Retail Price: $8.50. AAAS Member’s Cash Price:
$7.50.

Calcification in Biological Systems.

1960. 526 pages. 283 illustrations.

Edited by: R. F. Sognnaes. .
“Those interested in current concepts of min-
eralization of calcified tissues will find in this
text the sources of current knowledge on the
subject.”—dAmerican Journal of Orthodontics,
May 1961

Retail Price: $9.75. AAAS Member's Cash Price:
$8.50.

Congenital Heart Disease.

1960. 372 pages. 147 illustrations.

Edited by: Allan D. Bass and Gordon K. Moe.
“Should serve as a valuable and concise sum-
mation of the more important aspects of con-
genital heart disease.”—American Journal of
Cardiology, August 1961

Retail Price: $7:50. AAAS Member's Cash Price:
$6.50.

British Agents: Bailey Bros. & Swinfen, Ltd., Hyde House, West Central St., London, w.C.1
Clip out this Form. Fill in and Mail Today

e ————— PR Pl Bl e e bbb

American Association for the Advancement of Science
Circle Volumes 1515 Massachusetts Avenue, NW
You Wish To Washington 5, D.C.
Order . . . Please send the symposium volumes circled on this form, to:
2 n 70 NAIME: .+ o oo e e e e e e e e e e e e
69 68 67
J N e L T LRI
66 65 64 . State:
Y. one: ......... O
63 City: ... ...
Please check: o
S ( ) T am a member of AAAS, and enclose payment for the volumes indicated at member
Payment prices. C )s$. ... I .enclosed.
Enclosed ( ) I am not a member of AAAS. . o ( ) Please bill me.
( ) Please send Membership Application Form.

SCIENCE, VOL.



"AMAIING SCIENCE BUYS

*.for FUN, STUDY or PROFIT

See the Stars, Moon, Planets Close Up!
w§°ﬁf,:fe,§°ﬂfm§“§,f:‘§m stimutato ASSEMBLED 3" ASTRONOMICAL REFLECTING TELESCOPE
your ability to think and reason. Here AND ms::dh\éu'l,t:“—l:ll‘l‘e x:.ilhtest starnl;r;;le.d by Marln:r 11 Snaeeer#u

is a fascinating asgortment of wood puz- ;

zles that will provide hours of pleasure. s READY TO USE!
Twelve different puzzles, animals and 4

geometric forms to take apart and re-
assemble, giveé a_ chance for all the fam-
ily, young or old, to test skill, patience,

Y|

You’ll see the Rings of Saturn, the fascinating planet Mars, huge
craters on the Moon, Phascs of Venus Star Clusters, Moons of Jupiter
in detail. Galaxies! Equatorial mount with lock on both axes.
Aluminized and over-coated 3 diameter high-speed f/10 mirror, Tele-
chope cmimiss equipp(%l witliso 60X eyﬂnec& taindl mm?‘unte'g lBatlow

ens, giving you to power. n ptica. nder elescope,
:ll:ll(;fk bﬁ“,.‘d Ofm:;},'n “{vh‘i‘,{,m“,}:f,‘fn;‘b‘}jg f,‘; always so esgential, is also .included, Sturdy, hardwoed, -portable
‘fun. Order yours now. 4 J tripod—F REE with Seonoﬂ—Valuabl s'rAn CHART nlus 272 au':
0,205-W  __ 3.00 Postpaid § } N “HANDBOOK OF HEAVENS’” plus ‘“HOW TO

et N Bs.050w . $20.95 Postpaid

tual photograph 0 - 89,090 " -5 Fostha
WHIRLING WONDERS f;“‘%%%"&'&'é?{':’.ﬁ"é;‘}" m: u: dp: i 1;1%” %Islrov‘lr?l:m;al Fkoﬂe;:orl'l'le)l:sco?ell‘ .
‘elescope a ~year-ol student. 255 ower. ew ration e eta edestal oun
Wonderful World of _ i > Stock No. 85, 108W oo o oe o $79.50 F.0.B

<
Whirling Wheels - 4 OFFSPRING OF SCIENCE...REALLY BEAUTIFUL! SUPERB 6" REFLECTOR TELESCOPE

Here’s a new adventure in optical : ] CIRCULAR DIFFRACTION- IN&&:&%B%;:efhlckeydetS:ée:effvgltm!‘ufhcles'ieequawnal mount,
. impressions—created by the magi- GRATING JEWELRY tock No. 85,086-W_____$195.00 F.0.B. Barrington, N.J.

cal effect of these fascinating,
rotating discs. In addition to woitd shapes and fantastic
“after images”’ thls klt demonstrates ‘‘stop motion’”
stroboscopic _principles—‘‘off center’’ focus and even
hypnotism. Xit lncludes 13 discs, approx. 5” in dia.
battery holder, rheostat, small motor mounted on bracket,
bulb, socket, plug and complete booklet of instructions
and experimental use.

17 diameter LOW COST

GRAM-OUNCE SCALE

Calibrated in ounces from 0 to
—and in grams from 0 to 450 thls
inexpensive  gram-ounce scale s

: range of individual colors, so does .
Stock No. 70.414-Wo_ooo_o_ . oo 9.95 Postpaid _ the “aiffraction’ grating, Dromises 0 surprisingly | Jpceurate,  aartioularly
: : §isl become a rage in curront fashion. | “'?_1 M&‘del ofi ponsv\?dl mstamless
Stock No. 1704-W Earrings - .__... $2.20 Pstpd. steel and aluminum ex ng pan
SOLAR MOTOR muns o Stock Nov 1720-W Bondant ™ 3320 betod: I Stock_No. 00,053 3/ ¥ BATstands S
oc] 0. -W Penda - oc! 0. 90,053-W _ . ______________ :$6.. 65 Post aid
ASTONISHING 3000 R.P.M. § SHC50 N0- (799°W Tie-Glase I
Powered by light only. Radiom- [§ Stock No. 1735-W Bracelet (six %" Gratings),

7.70 Pstpd. NEW BINOCULAR-TO-CAMERA HOLDER
Will Fit Any Camera

For Exciting Telephoto Pic-
tures. Bring distant objects

eter (solar motor) rotates at up

3000 R.P.M. in bright sun-
light Also ‘operates with invis-
ible blacklight, even moves from

Intriguing Low-Cost Moon Model

glow of cigarette. Fascinating Exciting outer space display and conver- ‘ i h
‘conversation piece and fine teach- sation piece. Exact replica. 30,000 forma- : ] g,,ﬁ.é';ﬁ? "f\”sﬂ?’ JY},EW?..,“';‘.}'&
ng aid. 5” high. 3” dia. vac- tions—peaks, craters, Ocean Of Storms, - r NEW BINOCULAR-TO-

i
uum glass glohe with 4 rotat.lnz vanes. etc.—all in relief. Scaled to size. Accu- £ . CAMERA HOL: ER. 1
Stock No. 60,082-W o ____________.___. 1.25_Postpaid rate distance relationships. Proper light- for long-range shots of I?v??d

ing shows moon phase; ‘‘black light™ pro- life, ships, people, vistas.

THERMOMETER TIE BAR AND CUFF LINKS N \iictic. Threo ‘opioss. Bar aido” hiank—osn o used for f§ i : Carmora gnd binoculars ttach
REGISTER AS HOT CONVERSATION PIECE | sace qata. Excollons ift itom. 127 din, st W 0 0 o ke cotor or bratooylarwany, camera, *still
Ruggedly precise new style item crinkle and bright chrome finish. 10” long. Full

{n matclied set of enff links and tio 5 SCIENCE TREASURE CHESTS Stook Mo, 70225 w5 (olephotos included, ' ipaid

curately calibrated thermometers.

Sensitive to a tolerance of 1 degree For Boys—Girls—Adults!

NEW . . . PORTABLE ELECTRIC GREENHOUSE

(although some wearers have noted Science Treasure Chest — Extra-powerful

v}olem ﬂ“ct‘;‘tw?: W:.'te'i wginndln 4 . magnets, polarizing filters, compass, one- - FOR YEAR-ROUND GARDENING MAGIC

close proximity e oo} 3 way-mirror film, prism, diffraction grating, | : Now you can practice gardent
and redheads of the warmer sex ), d lots of other items for hundreds of you bractice gardening

Easy to read Indicla range from 20 (degroes) to (plus)

as a hobhy 12 Months a year!
120 (degrees) Fahrenheit on circular dial. Silver plated, y 0 y

an
hrilling experlments. plrs a Ten-Lens Kit for makiml
: ete.

Full instructions included. Grow endless varieties of plants
gift boxed—Tie Bar and Cuff Links also available R Stock No. 70,342-W $5.00 P to maturity summer and winter
separately. eLuxe Treasurer Chest, d . . . experiment continuously
Stock No. 1700-W Tie Clasp . -$3.25 Ppd. tax inel. tock No. 70,343-W . ________________ $10.00 Postpai with plant growth and develop-
Stock No. 1701-W Cuff Links .._.._ $6.55 Ppd. tax inel. ment. Thermostatically controlled

Stock No. 1702-W Set of Clasp & Links, — MINIATURE WATER PUMP

$8.75 Ppd. tax inel. Wonderful for experiments, miniature water-
falls, fountains, I{O age railroad backdrops,
etc. Tiny (2%” x ”) _electric motor and
pump ideal for hobbyists, labs, schools. Pumps
continuous flow of water at rate of one pint
per minute at a 12” head. With 2 D Batteries

temperature and humidity for
rapid germination of seed, root-
ing of cuttings, and maximum growth potential, Size 15"
x 18”, with styro-foam base, 25-watt heater and thermo-
stat, 2 polysterenc planter trays, clear styrene ld. 2
sizes avail. ea. incl. bag of growing medium.

Y " Ring: ' ki

Remove Your
enses, Cumeras, ete.

ADJUSTABLE in serios will pump to 24° high. Ituns 48 hrs, on batters. || Stoek No 70,490-W L. i
3 . . 70,490-W Low-lidded model, 7” high $14.95 Pp.
SPANNER WRENCH Works in efther direction. Self-priming. . Stock No. 70,491-W High-lidded model, 15” mugn :zl 95 P
Made for U. 8. Air Forco— [§ Stock No. 50,345-W e _eoeume__-__-_$2.25 Postpaid , .85 Pp.

available at a fraction of Gov-
ernment cost... A top  grade,
versatile tool that every in-
strument and camera repair

man or just plain tinkerer
should own. Adjustable for 14” to 12” diameter retaining
rings. Complete with six different pairs of points to fit
all types of slots and holes. 3”, 6”, and 12” main bars.
All steel and nicely plated, The ﬂne‘n tool we have ever
come across for this type of retaming ring work AND a
real bargain at our low price,
Stoek No. 70,35 $12.50 Postpaid

New Zoom Microscope
Eyepiece ZOOMS Powers From

30X to-2000X

y yet! Priced amazingly low.
Combines all eyepiece powers from 10X to 20X in one as-
sembly, Twist of dial . . . without more focusing . . .
without extra cyenlcce Cchanging . . . and you command
powers up to 2000X. Professional all- metal quality con-
struction, heavily plated, anodized. Fits any standard
.917% dia. microscope tube. Built-in, adjustable clamping
ring insures tight, mar-frce auachment Stops eyepiece
chang%ng. Coated clements, 2%” 1g., 1%” max. dia., 5
w

SPECIAL REDUCED PRICE FOR ‘62!
LIFE SIZE VISIBLE HUMAN HEAD
Precise, Full Color, Take-anart Model

Study the most complex organ casily, inex-
pensively., Ideal for student, hobbyist, pro-
fessional. You will be amazed at the detail.
Molded from actual human skun Eyes, ears,
and tecth easily r di
for complete study. Entire braln, spinal cord
and organs of mouth and throat presented in
vivid detail, Amazingly low priced—conforms to rigid
laboratory standards. 16-page fully illustrated medical

American Made — Terrific Buy!

STEREO MICROSCOPE handbook included. 0z. wt.
Stock No. 0 447-W o $8.95 Pottuaid Stock No. 60,270-W _ oo oo $25.00 Pstpd.
1Yeaﬂ; in geve%pm;n;. Prelf“}ﬁ“ Amfr- Stock oNoH R 4;1‘,! sVlIB lflE ‘:‘AKE -APART MODE L sP stod.
specting. small assembly work, Up | Stock No. 70,228-W Man . mikiore [MAIL COUPON for FREE CATALOG “W
to 8” working dlstance Clear, sharp, i Stock No. 70.283-W

Woman _$4.98 Pstpd. ‘
MYSTERIES OF SPACE BROUGHT TO EARTH

Fascinating assortment of ma-
terials introduces you to space
science—the mysteries of the uni-
verse. Includes full-color pictures
of Mars, Saturn, Jupiter, sun
spots, solar prominence; 3 giant
star and space maps; completely
illustrated _ ““Story of _Space;”
‘““How to Use Your Telescope;’’
““‘Astronomy and You;” plus Dit-
fraction Grating Keplica that

NEW! 1,000'S OF BARGAINS
164 PAGES

EDMUND SCIENTIFIC €O.,
Barrington, New Jersoy

Pledse rush Free Giant Catalog-W

erect image. Wide, 3 dimensional

field. 2 sets of objectives on rotating

gn;re‘t. 23X and 40X. 10 Days Free
rial.

DIRECT MEASURING ATTACHMENT—with regular
comparator reticle for on-the-spot checks of linear dimen-
si;lorllls. diameters, radii and angles—in millimeters and
nches. :

Stock No. 40,486-W $10.00 Postpaid

DIRECT MEASURING ATTACHMENT—with sand
measuring reticle ‘for sand and soil analysis . . . or aks up white light imo all

bre
counting or measuring other particles of matter. the glorious hues of the rainbow. City cievveevvens.Zone..o....State..oue,.ouse
Stock No. 40,487-W $10.00 Postpai Stock No. 9341-W. $2.50 Postpaid — — — —— —— . —

ORDER BY STOCK NUMBER . . . SEND CHECK OR MONEY ORDER . . . SATISFACTION GUARANTEED!

EDMUND SCIENTIFIC €CO. BARRINGTON, NEW JERSEY
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NEW, OUTSTANDING BOOKS
BY OUTSTANDING AUTHORS...

ALLEN: The Kidney—Medical and Surgical Diseases

(Second Revised and Enlarged Edition)

By Arthur C. Allen, M.D.——780 pp. 1115 illus.; $26.50

the most successful attempt to correlate the chnlcal and biological aspects of renal disease . . .”—Brit.
M J. ... should be of great value to every clinician.”—J.A.M.A.

STEFANINI/DAMESHEK: The Hemorrhagic Disorders

(Second Revised and Enlarged Edition)

By Mario Stefanini, M.D., and William Dameshek, M.D.——640 pp., 241 illus. (43 color), $21.50

“. ..in a class by itself . . . one of the best . . .”—J.A.M.A. “ .. a clear exposition of the clinical situ-
ation today . . . a real contribution . . . "—Ann. Int. Med.

GALLETTI/BRECHER: Heart-Lung Bypass
Principles and Techniques of Extracorporeal Circulation

By Pierre M. Galletti, M.D., and Gerhard A. Brecher, M.D.——400 pp., 104 illus. $14.50

A comprehensive, up-to-date survey of the technology and physiology of this significant advance in thoracic
surgery. Discusses and evaluates both the techniques and equipment employed.

SPIEGEL/WYCIS Stereoencephalotomy

By E. A. Spiegel, M.D., and H. T. Wycis, M.D. Part I—Methods and Stereotaxic Atlas of the Brain: 185 pp., 79
illus., $9.50; Part Il—Clinical and Physiologic Applications: 504 pp., 351 illus., $27.00

a new and fascinating study . beautxfully produced and illustrated . . .”—Brain “Every neurologist
- will welcome this pioneer work. " JAMA.

GRABAR/MIESCHER: Mechanism of Cell and Tissue Dam-
age Produced by Immune Reaction

Edited by Pierre Grabar, M.D., and Peter Miescher, M.D.——432 pp., $19.00

In these proceedings of the Second International Symposium on Immunopathology, held in Kalamazoo, Mich.,
a group of eminent investigators survey important clinical and pharmacologic implications of immune
reactions.

STURGIS: The Gynecologic Patient—A Psycho-Endocrine
Study

By Somers H. Sturgis, M.D.——256 pp., 29 illus. $7.75

This is an indispensable sourcebook for the gynecologist, obstetrician and family physician, throwing Ilght
on many heretofore unexplainable complaints.

JACOBSON/DOYLE: Erythropoiesis DACIE: The Hemolytic Anemias

; L 0. Jacobson, M.D., and Margot BYJ. V. Dacie, M.D. Part I (Second Revised and
ited oy Leon i o 153 Tiius, $6.75 8% Enlarged Edition): 339 pp., $7.00; Part II: 371 pp.,
yie, M.L. - s PO ]6\,1011'1;1,1& $7.75; Part II: in preparation—ORDER

STEINBERG/BEARN: Progress in Medi- ZOLLNER/ESTREN: Thannhauser’s Text-
cal Genetics/ 9 bo:k of Metabolism and Metabolic Dis-
orders

Edited by Arthur G. Steinberg, M.D., and Israel gy, 0 by Dr. Med. Nepomuk Zollner, and translated

Bearn, M.D. Vol. II (1962): 384 pp. 51 illus, by Solomon Fstren, M.D. Vol. I: 480 pp. $17.50;
$12.75; Vol. I (1961): 352 pp., 18 illus., $9.75 Vol. II: in preparation—ORDER NOW!

GRUNE & STRATTON, INC. NEW YORK 10, NEW YORK
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This is the most versatile camera microscope

It is the Carl Zeiss Ultraphot II. If you want a micro-
scope that will do just about everything and is easy to oper-
ate, this is the one you ought to choose.

It gives you the highest degree of performance yet attained
in photomicrography. Once the image is focused, at the touch
of a button, the automatic camera produces sharp and prop-
erly exposed photomicrographs. Sheet film 4 x 5", 35mm roll
film, or Polaroid film can be used. The camera head can be
substituted by ground glass screen for projection viewing.

The camera microscope has a unique illuminating system:
you can work with reflected or transmitted light or use both
simultaneously.

(CARL™Y
_ZETSS |

A choice of three light sources is available: tungsten filament
bulb, high pressure mercury burner, carbon arc lamp with
automatic feed.

The tube head is provided with a quintuple revolving nose-
piece for the objectives and the built-in **Optovar" which in-
creases the magnification by 1.25x, 1.6x, or 2x. Therefore no
additional eyepieces are required. The binocular tube is
equipped with an interpupillary distance adjustment device
and can be corrected for ametropia.

A full complement of accessories makes it possible to do any
kind of study in your specialty. Write for more detailed infor-
mation. Complete service facilities available.

The Symbol of World Famous Optics

WEST GERMANY

Carl Zeiss, Inc,, 444 Fifth Ave.,, New York 18, N.Y.
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WAVENUMBER €M~

4000 3000 2500 2000 2000 1500 1400 1300 1200 1100 1000 900 800 700 650 625
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100% line

POLYSTYRENE
8Y-min. Scan

1 1 L s 1 L 1 1 L L 1 1 1
25 3 4 5 5 6 7 [ 9 10 1 12 13 14 15 16

WAVELENGTH IN MICRONS

Polystyrene film. Note excellent resolution at fast scan, absence of stray light, 100% line HCI, 70-mm. pressure, 10-cm. path,
stability, and absence of filter spikes. 3.5 u region, with Beckman Recorder.
WAVELENGTH RANGE: Meet the Beckman IR-8 Infrared Spectrophotometer, a new instrument
25t0 16 u that’s designed especially for routine work but which offers the high
RESOLUTION: resolution that’s missing—and often needed—in other low-cost infrared
g - 3 em-1 or bet spectrophotometers. In addition to the highest resolution and fastest
fl?r(l?l;glgﬁtsgi?irz range.or etter scanning in the low cost field, the IR-8 also offers these benefits: con-
Considerably better at slower tinuous scan on one sheet of paper (no re-setting), single- or double-beam
scanning speeds with auxiliary operatiop, simultapeous auxiliary recording, and a complete line of
recorder to expand wavelength. accessories. The price? $6,300.
WAVELENGTH ACCURACY: Get all the details from your nearest Beckman Sales Office or write direct
0.008 4 from 2.510 5 ; ~ for Data File LIR-38-162.

0.015 x from 510 16 »

SCANNING SPEED:
815 and 25 minutes, Beckman INSTRUMENTS, INC.

both for entire range. SCIENTIFIC AND PROCESS

INSTRUMENTS DIVISION
Fullerton, California
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R e T T R e e e
16-min. scan of indene at approximately 1.0 cm~1 resolution. High resolution run of CO2 showing ex-
cellent elimination of order break at
667 cm-1,

FREQUENCY ACCURACY: With the prism-grating IR-9 Infrared Spectrophotometer, Beckman again
0.2 cm-1at 400 cm-1 establishes a new standard for fine infrared instrumentation. The IR-9 offers
0.3cm-1at 740 cm-1 the ultimate available today in precision, range, and flexibility. Its features
0.4 cm-1 at 1,330 cm-1 include continuous spectra with no order breaks or filter spikes, unexcelled
0.5 cm-1 at 2,220 cm-1 resolution, a frequency range of 4000-400 ecm-! (which can be extended to
0.6 cm-1 at 4,000 cm-1 50 em™1), and the highest frequency accuracy available. No infrared problem

RESOLUTION: performed is too complex for the IR-9; yet its simplicity of operation makes
0.25 cm-1 at 923 em-1 it ideal for routine analyses. In the IR-9, the analyst has at his fingertips the
Approximately 1.0 cm-1 resolution beneﬁt§ of the most advanced engineering in the field of absorption spectroscopy.
achieved in a typical 15-minute scan The price? $20,500.

FREQUENCY REPEATABILITY: For all the' details, contact your nearest Beckman Sales Office or write direct
0.1 cm-1 throughout entire range, for Data File LIR-38-262. ‘

including grating changes

%T ACCURACY:
Single-Beam~0.2% any single reading
Double-Beam-1.0% absolute;

0o meam-L0% SCIENTIFIC AND PROCESS
% with calibration INSTRUMENTS DIVISION

Fullerton, California

INSTRUMENTS, INC.




v One of a series briefly deseribing GM’s research in depth

At the Holland Tunnel, traffic
is stopped to make it go: Why?

In their theoretical studies of traffic flow, scientists at the
GM Research Laboratories have been developing
mathematical models to describe how one car follows
another. To check the validity of these models, mass flow
experiments were conducted in the Holland Tunnel in close
collaboration with The Port of New York Authority which

is trying to relieve congestion at this vital traffic artery.

Observations indicated that the car-following models
do give a highly consistent description of the
steady-state stream of traffic. One interesting point:
Both car-following theory and analysis of mass

flow data showed that the optimum speed for maximum
traffic flow in the tunnel is a surprisingly low 19 mph.

These cooperative studies are contributing significantly
to the evolution of unique traffic control systems by
the Port Authority for the Holland and Lincoln
Tunnels. With the control system now being developed,
the number of vehicles allowed to enter per minute

is automatically adjusted as the speed and density of
traffic in the tunnel changes. Test results to date show
a significant reduction in congestion and increase

in traffic volume during rush hours.

At General Motors, we believe information from such
fundamental traffic studies may well have wide applications
...for the cars, drivers, and perhaps, automatic
highways of the future.

General Motors Research Laboratories

Warren, Michigan

Holland Tunnel

1600 S BVSUSLI
Speed at Maximum
Flow: 18.95 mph
~ o'l T
\8- 1200 /
£
2wl l
§ [/
& ol N\
i 409/
Al \
0 40 80 120 160

Concentration (cars/mile )

Curve is a “least squares” fit of theoretical
car-following model to mass flow data.
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SCIENCE

Who Teaches Science?

The AAAS Cooperative Committee on the Teaching of Science and

Mathematics—a committee consisting of representatives of scientific
societies and societies interested in the teaching of science and mathe-
matics—in 1960 published its recommendations for the preparation of
high school science and mathematics teachers [Science 131, 1024 (1960)].
The timing was excellent, for the recommendations served as a basic
document at several subsequent conferences on the education of teachers
and laid much of the groundwork for a study carried out by the National
Association of State Directors of Teacher Education and Certification.
The association with the long name—NASDTEC for short—consists of
the persons, usually one per state, responsible for certifying public
school teachers in their states. Their report follows that of the Cooper-
ative Committee in placing much emphasis upon better education in the
disciplines to be taught. The full impact of this recent report is yet to
come, but already its recommendations for the education of teachers
have been adopted by 110 colleges and universities and by four states.
Adoption in others is expected, for the report has been formally en-
dorsed by appropriate educational groups or agencies in 15 of the 50
states. ' :
But there is a substantial gap between what is desirable and what is.
NASDTEC, again in cooperation with the AAAS, has made clear the
size of this gap through a second study which analyzes the education
of a statistically good sample of all teachers of science and mathematics
in the public and private high schools of the nation. (The full report
will be published by the National Science Foundation.) The most strik-
ing finding is the contrast between the general educational level of these
teachers and their education in the specific fields taught. Essentially
all have bachelor’s degrees, and 39 percent have master’s degrees. But
the amount of work in the subjects taught is disproportionately small.
The data are best expressed in terms of classes rather than teachers,
for some teachers (often those with least preparation) have only one or
two classes, while others have five or six. Here are the findings:

Percentage of classes taught by teachers
whose total hours of college credit in the
subject taught is—

Classes Fewer than 9  9~17 18-29 30 or more
Biology 8 13 22 57
Chemistry 14 20 32 34
Physics 23 43 20 14
Mathematics (grades 9-12) 11 12 32 45
Mathematics (grades 7-8) 34 19 26 21

An individual teacher with 30 hours in his field is not necessarily
better than another individual with only 10. But, in general, 30 hours is
surely better preparation than 10. Yet only in biology does a student
have better than a 50-50 chance of being taught by a teacher who has
had 30 hours of college work in the science being taught.

This latter study provides the most detailed information yet available
on the subject-matter preparation of America’s high school science and
mathematics teachers. The earlier study means that many scientists
and the responsible educational authorities have agreed upon desirable
amounts of subject-matter education for future teachers. Together, the
studies provide the basis for action, action that has already started in
some states. We salute NASDTEC for wanting to carry out these studies.
We are glad that AAAS was able to help—D.W.



New approaches to problems in technical measurement

Nuclear structure studies can now be made in
greater detail than ever, by physicists using
the TMC 4096-channel time-of-flight analyzer.
As the target material is bombarded by neu-
trons, nuclear particles may be displaced and
scattered hither and yon. The time-of-flight
analyzer detects these particles, measures
their flight time from target to detector and
stores the information in an appropriate chan-
nel of the unit's computer memory. With a
capacity of 4096 channels* each storing 10°
*‘bits'’ of data and ability to record flight times
in the nanosecond range, this new analyzer
provides resolution that permits more critical

*also available with 16384 channel capacity.

Tme

research analyses than ever before. In addi-
tion, the instrument can be set up to make
pulse height analyses of gamma radiation
simultaneously with time-of-flight studies.
This is one of many TMC innovations in
nuclear physics research instrumentation.
And TMC subsidiaries are equally important
in their fields . . . Mnemotron Corporation in
medical and industrial research; Telemetrics,
Inc. in advanced ground station telemetry.
For details on TMC capabilities in solving
your technical measurement problems, write
Technical Measurement Corp., 441 Wash-
ington Avenue, North Haven, Connecticut.

TECHNICAL MEASUREMENT CORPORATION
and subsidiaries — MNEMOTRON CORP.

+« TELEMETRICS, INC.

Managing displaced nuclear particles



FOR IMMEDIATE DELIVERY:

microscores | B MAN

(Made in W. Germany) 2 | milli-
To the selection of outstanding scientific ] £
micro-

instruments available under the BRINKMANN
label has been added a line of Student and Ve & - -

Laboratory microscopes incorporating many o e il T 10 hltratmn
features usually found only in higher priced

equipment. i The Multiplate Filter Holder
o Interchangeable, rotating BODY TUBES, pr_av_ides the . precision of
Monocular-Binocular-Trinocular Mllllporeﬁltratnqnwherelarge

o Large built-in mechanical stage with volumes of ‘ﬂ!.lld are proc-
LOW co-axial knobs essed. For instance, it will

deliver up to 60 gals./min. of water free of all particles
larger than 0.8 micron in size. Some applications: high
purity water for electronics production; mechanical steri-

® Separate fine adjustments with Ball Bearings
o Built-in illumination with Field Diaphragm

(Koehl.er) . . lization for beer, wine, cider and other beverages. Four
® Centering condensers with Swing-out front lens Millipore filter types are available from 0.22 micron to
o High power objectives with retracting mount 1.2 micron. Write to Millipore Filter Corp., Bedford, Mass.

® Wide field PLANO eyepieces

Request literature without obligation

BRINKMANN INSTRUMENTS, INC.
115 CUTTER MILL RD., GREAT NECK, N. Y.

PHILADELPHIA - CLEVELAND - HOUSTON - MIAMI - MENLO PARK, CAL. - ST. LOUIS

PHOTOVOLT
Electronic pH METERS

Two-way pH Meter
Model 85

« Single range 0-14, scale length 3,
readable to 0.05 pH Unit.

* Available — compact battery pack
for field use ($38.00 addtl.).

« Fully stabilized, simple, usable with
all types of electrodes.

Write for Bulletin #195
$135

Millipore*

A complete line of pH meters, incorporating permanently fric-
tionless taut-suspension indicating meters, modern electronic
tubes and circuits. Simple in operation and maintenance;
featuring sealed amplifier plug-in units.

High Precision
pH Meter Model 110

» Single range 0-14, scale length
7", readable to 0.02 pH unit.

¢ Temperature control 0-100° C.,
voltage selector for 80-260 volts.

* Available — carrying cover and
baseboard for bottles, beakers.

Write for Bulletin #105
)

$265

Standard Laboratory
pH Meter Model 115

« Single range 0-14, scale length
4", readable to 0.05 pH unit.

« Temperature control 20-100°
C., available with carrying case.

* Additional millivolt scale for
redox measurements and
titrations.

Write for Bulletin #225
175

Portable pH Meter
Model 125

« Single range 0-14, scale length
51", readable to 0.03 pH unit.

« Only 3 batteries, standard radio
type, 2,000 hours of service.

 Available — carrying frame for
instrument, beakers, bottles.

Write for Bulletin #118
$225

Tester Model 25 for Checking and Adjusting pH Meters
A compact, inexpensive instrumentgwithout t]mtterigs;pfor checking C 0 R P 0 R A T I O N

performance of PHOTOVOLT and other pH meters. Requires neither
electrodes nor buffers. Write for Bulletin #138 $s78 1115 BI‘OCIdWCIy, New York ]0, N.Y.
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FREE Famous Scientific
Encyclopedia
| (List Price $29 75)

1839 pages, 1456 illustra-
tions, over 1400 articles
and 100,000 definitions.
Third revised edition of this
modern classic of scientific
reference.

LIST PRICE $29.75

WHEN YOU
JOIN

The Library of Science

Dedicated to the important in scientific
literature, The Library of Science counts as
members more than 57,000 scientists and
rofessionals. Now you, as a reader of this
journal, may join under an unusual gift offer:
Accept the fine work above as your free
Membership Gift and, in addition, choose one
of the 6 volumes below as your first Selection.
You need take as few as 5 more Selections
during the next year out of 75 titles available
at reduced Member’s Prices, and you receive a
free Bonus Book after every fourth Selection.

CHOOSE FROM THESE 6 WORKS

MANKIND EVOLVING by Th. Dobzhansky. The
eminent zoologist’s pioneering new work of
the nature of man. LisT PRICE $7.50

ER’S PRICE $5.95

NATURE OF 'I'I-I! CHEMICAL BOND, by Linus
Pauling. Nobel Prizewinner’s presentation of
modern structural chemistry. LiST PrICE $8.85
MEMBER’S PRICE $6.50

CHAMBERS’S TECHNICAL DICTIONARY, ed. by
Tweney & Hughes. Revised 3rd Edition of the
reference work in its field. 1028 pages, over

,000 entries. LisT PRICE $7.95
MEMBER'’S PRICE $5.95

MATHEMATICAI. PUZZI.IS & DIVERSIONS, by
Martin G: . 442 pages of superb mental
recreation and enl.ightenment (2 vol.)

LisT Price $7.45
MEMBER’S PRICE $5.75

HISTORY OF TECHNOLOGY, by Charlu Singer &

others. The development of man’s scientific
. Volume Five (c. 1850—c. 1900) 888
pages, 530 illus. LisT PRrICE $26.50
MEMBER’S PRICE  $9.95

CREATIVITY AND INTELLIGENCE, by J. W.
Getzels & P. W, Jackson. Definitive study of
relat:onship between high creative potential
and high intelligence in adolescents.

LisT PricE $6.50
MEMBER’S PRICE $5.25

MAIL COUPON FOR FREE $29.75 WORK

v The Library of Science L107
¥ 59 Fourth Avenue, New York 3, N.Y.

Enroll me as a member and send me the
Scientific Encyclopedia and the first Selection
indicated below. Bill me for my Selection only
at the reduced Member’s Price, plus postage.
I need take as few as five more Selections
during the next 24 months from the 75 or
more available, and I receive a free Bonus
Book after every fourth Selection.

O O BN M S G BN N S e
- i e 0 B M e e B e e e e A

First Selection. ....... eeeicert e,

Name.......ooevvieeniennnns ereenireiaas

Address. .......... P
Yo ieen e Zone....State.......
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perivascular collagen fibers. Zucker, re-
ferring to the studies of Hugues, re-
ported that when purified collagen
fibers were added to citrated platelet-
rich plasma, platelet aggregates rapidly

appeared along the surfaces of the.

fibers. In this case platelet serotonin
and factor 3 were not released, but
“fusion” of the platelet aggregates oc-
curred. Collagen fibers induce only
weak agglutination of washed platelets.
It is not known whether a cation is
necessary for these reactions. Poly-
brene, a synthetic polysaccharide ma-
cromolecule, closely resembles collagen
fibers in its action on platelets.

Endotoxins. McKay and Des Prez
each described the platelet agglutinat-
ing activity of bacterial endotoxin.
These two investigators used different
endotoxin preparations. The induction
of platelet agglutination by endotoxins
is well illustrated by the generalized
Shwartzman reaction, in which the
intravenous injection of endotoxin into
a previously sensitized recipient pro-
duces white thrombi primarily in the
lungs, liver, and spleen but not in the
kidney. If a second injection of endo-
toxin is given, thrombi are then formed
in the kidney. McKay reported that
injection of endotoxin was followed by
a fall in platelet, leukocyte, and fibrin-
ogen levels and a decrease in whole-
blood clotting time. Apparently endo-
toxin in some way initiates in vivo
thrombin production, with subsequent
agglutination of platelets and thrombus
formation. Special comment was made
concerning the work of Lee and others,
who have shown that if the sensitized
recipient’s reticuloendothelial system is
first blocked by injection of denatured
albumin, Thorotrast, or cortisone, the
first injection of endotoxin produces
thrombi in the kidney as well as in the
lung, liver, and spleen. This was inter-
preted by various participants at the
conference to mean that the reticulo-
endothelial system may play an impor-
tant role in the prevention of intra-
vascular thrombosis.

How does endotoxin initiate throm-
bus formation? There was no agree-
ment on this question, but the possi-
bility that the induction of platelet
agglutination by endotoxin is medi-
ated through thrombin formation was
discussed. Des Prez showed that the
addition of endotoxin alone to platelet-
rich plasma produces platelet aggluti-
nation with subsequent “fusion,” and
release of platelet serotonin and fac-
tor 3. The same changes in platelet-
rich plasma can be initiated by the ad-
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dition of endotoxin-antibody com-
plexes. A better understanding of the
mechanism of action of endotoxin may
be attained through future tests with
plasmas deficient in antibodies to endo-
toxin. It appears that platelets, or some
other source of thromboplastin, are
necessary for the coagulant action of
endotoxin. However, a direct action of
endotoxin on platelets was not demon-
strated. The importance of understand-
ing these problems is apparent, since
syndromes similar to the generalized
Shwartzman reaction can be induced
by vitamin E deficiency in pregnancy,
by certain diets, or by injection of such
diverse agents as tissue thromboplastin,
placenta, trypsin, some snake venoms,
and various types of organic and in-
organic particulate matter.

Prevention of Thrombosis

The prevention of thrombosis has
long been the dream of clinician and
research worker alike. There is ample
proof that coumarin derivatives lower
the plasma levels of prothrombin and
certain other procoagulants. Heparin
not only inhibits the generation of
thrombin but blocks the action of
thrombin on fibrinogen. Recently,
numerous questions concerning the
efficacy of coumarin and heparin ther-
apy in the prevention of thrombosis
have prompted investigators to study
the effects of these agents on platelet
agglutination. Both Berman and Borch-
grevink reported that neither coumarin
agents nor heparin, in the usual thera-
peutic dose, prevent the formation of
hemostatic thrombi. On the other hand,
Mustard reported that heparin, but not
coumarin derivatives, prevents the for-
mation of thrombi in extracorporeal
shunts.

Mason and Brinkhous reported that
coumarin derivatives, when given in
doses within the usual clinical dose
range, do not abolish the in vitro gen-
eration of platelet agglutinating activity
of plasma. Such hypoprothrombinemic
plasma can still generate sufficient
thrombin to induce rapid platelet ag-
glutination. On the other hand, heparin
over a wide range of concentrations
not only inhibited the generation of
thrombin in plasma but also blocked
the agglutination of platelets by pre-
formed thrombin. Zucker reported that
heparin has little effect on the aggluti-
nation of platelets induced by collagen
fibers. Perhaps a more thorough under-
standing of the sequence of reactions
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leading to platelet agglutination and
thrombus formation will permit the
development of new anticoagulants.
It was suggested that anticoagulants
might be found with sufficient speci-
ficity of action to inhibit pathologic
platelet agglutination but leave physio-
logic agglutination mechanisms intact.

There was one final subject of dis-
cussion: What causes platelets to ad-
here to one another when agglutina-
tion occurs? There are indications that
several of the agents known to induce
platelet agglutination may mediate
their action through thrombin. The
action of other agents, such as ADP,
thrombocyte agglutinating factor, and
collagen fibers, cannot at present be
explained in this manner. Indeed, it
has been suggested that thrombin
merely causes the release of ADP from
platelets and that only then does plate-
let agglutination occur. Waugh pro-
posed several possible mechanisms or
models for platelet agglutination. In
one model a platelet agglutinating
agent such as thrombin would act to
produce hiatuses in the platelet mem-
brane by removing a single molecular
species. This would render the mem-
brane unstable, and molecules from the
interior of the platelet would be at-

tracted to these hiatuses. These mole-
cules, since they differ from the
molecular species originally present,
would be unable to stabilize the mem-
brane and would simply continue to
congregate at the membrane surface.
Eventually this process would lead to
the formation of pseudopods, one of
the earliest morphologic changes ob-
served in the agglutination process. In
another model a platelet agglutinat-
ing agent would act upon the plate-
let membrane either to remove or to
rearrange structurally certain mole-
cules. In this manner new electrical
charges would be uncovered which
could participate in binding platelets
together. It is conceivable that these
two processes operate simultaneously.
Other molecules, released perhaps from
the interior of the platelet, along with
cations from the plasma, could form
the bridges which would link adjacent
membranes together. At present all of
this is only educated speculation, but
herein lies the challenge.

Note

1. Special presentations at the conference were
made by H. J. Berman, C. F. Borchgrevink,
K. M. Brinkhous, R. K. Cannan, A. B.
Chandler, H. Cottier, R. M. Des Prez, R. L.
Henry, D. P. Jackson, R. G. Mason, Jr.,
D. G. McKay, J. F. Mustard, N. F. Rod-
man, Jr.,, and M. B. Zucker.
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Forthcoming Events

December

11-14. American Documentation Inst.,
Hollywood-by-the-Sea, Fla. (J. B. Kaiser,
1718 N St., NW, Washington 6)

12-14. American Soc. of Agricultural
Engineers, Chicago, Ill. (J. L. Butt, P.O.
Box 229, St. Joseph, Mich.)

17-20. International Arms Control,
symp., Ann Arbor, Mich. (IACS, P.O.
Box 1106, Ann Arbor)

17-21. University Physics Teaching
Curricula, Laboratory Experiments, and
Equipment in UNESCO member states,
comparative  survey, Paris, France.
(uNesco, Place de Fontenoy, Paris 7°)

26-31. American Assoc. for the Ad-
vancement of Science, annual, Philadel-
phia, Pa. (R. L. Taylor, AAAS, 1515
Massachusetts Ave., NW, Washington 5)

The following 40 organizations will
meet in conjunction with the AAAS an-
nual meeting in Philadelphia:

Academy of Psychoanalyisis. (A. H. Rif-
kin, 125 E. 65 St., New York 21)

American Assoc. of Clinical Chemists.
(P. Paubionsky, Abington Memorial Hos-
pital, Abington, Pa.)

American Astronautical Soc. (J. G.
Stephenson, Airborne Instruments Labo-
ratory, Walt Whitman Rd., Melville, L.I.,
N.Y) ,

American Economic Assoc. (H. F. Wil-
liamson, AEA, Northwestern Univ., Evan-
ston, Ill.)

American Geophysical Union. (W. E.
Smith, AGU, 1515 Massachusetts Ave.,
NW, Washington 5)

American Meteorological Soc. (F. Ser-
gent, II, Dept. of Physiology, Univ. of
Illinois, Urbana)

American Nature Study Soc. (J. A.
Gustafson, Route #1, Homer, N.Y.)

American Physiological Soc. (R. E.
Smith, School of Medicine, Univ. of
California, Los Angeles)

American Political Science Assoc. (E.
M. Kirkpatrick, APSA, 1726 Massachu-
setts Ave., NW, Washington, D.C.)

American Psychiatric Assoc. (M. Green-
blatt, Massachusetts Mental Health Cen-
ter, Boston)

American Rocket Soc. (B. Chifos, ARS,
500 Fifth Ave., New York 36)

American Soc. of Criminology. (J.
Chwast, New York Inst. of Criminology,
115-117 W. 42 St., New York 36)

American Soc. of Naturalists. (W. K.
Baker, Dept. of Zoology, Univ. of Chi-
cago, Chicago 37, Ill.)

American Soc. of Zoologists. (R. L.
Watterson, Dept. of Zoology, Univ. of
Illinois, Urbana)

American Sociological Assoc. (B. Clark,
Center for the Study of Higher Educa-
tion, 2747 Bancroft Way, Berkeley 4,
Calif.)

Association of American Geographers.
(B. Burton, 213-1500 Arlington Blvd.,
Arlington, Va.)

Association for Computing Machinery.
(B. Gilchrist, IBM Research Laboratory,
Post Office Box 218, Yorktown Heights,
N.Y.)

Biomedical Information-Processing Or-
ganization. (R. S. Ledley, Natl. Biomedi-
;21 Research Foundation, Silver Spring,

d)
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Biometric Soc.,, ENAR. (T. A. Ban-
croft, Towa State Univ., Ames)

Ecological Soc. of America. (R. B.
Platt, Dept. of Biology, Emory Univ.,
Atlanta 22, Ga.)

Herpetologists’ League. (W. Fox, School
of Medicine, Louisiana State Univ., 1542
Tulane Ave., New Orleans 12)

Institute of Management Sciences. (B.
V. Dean, Dept. of Management, Case
Inst. of Technology, Cleveland, Ohio)

Metric Assoc. (R. P. Fischelis, 1426 G
St., NW, Washington, D.C.)

Mountain Lake Biological Station. (J.
L. Riopel, Univ. of Virginia, Charlottes-
ville)

National Assoc. of Biology Teachers.
(P. R. Fordyce, Oak Park-River Forest
High School, Oak Park, TIll.)

National Assoc. of Science Writers. (N.
Haseltine, Washington Post, Washington,
D.C)

National Geographic Soc. (W. R. Gray,
NGS, 16th and M Sts., Washington 6)

National Science Teachers Assoc. (R.
H. Carleton, NSTA, 1201 16th St., NW,
Washington 6)

National Speleological Soc.
Thrailkill, Dept. of Geology,
Univ., Princeton, N.J.)

Philadelphia Botanical Club. (W. M.
Benner, Acad. of Natural Sciences of
Philadelphia, Philadelphia 3)

Scientific Research Soc. of America.
(D. B. Prentice, RESA, 51 Prospect St.,
New Haven, Conn.)

Sigma Delta Epsilon. (D. Quiggle, 133
Chemical Engineering Bldg., Pennsylvania
State Univ., University Park)

Society for General Systems Research.
(R. L. Meier, Mental Health Research
Inst., Ann Arbor, Mich.)

Society for the History of Technology.
(T. P. Hughes, Dept. of History, Washing-
ton and Lee Univ., Lexington, Va.)

Society for Industrial and Applied
Mathematics. (G. Kaskey, Remington
Rand Univac, 1900 W. Allegheny Ave.,
Philadelphia)

Society for Industrial Microbiology.
(T. C. Cordon, Agricultural Research
Service, 600 E. Mermaid Lane, Philadel-
phia 18)

Society of the Sigma Xi. (T. T. Holme,
51 Prospect St.,, New Haven, Conn.)

Society of Systematic Zoology. (C. F.
Lytle, 801 Ware St., SW, Vienna, Va.)

Tau Beta Pi Assoc. (R. H. Nagel, Tau
Beta Pi Assoc., Univ. of Tennessee,
Knoxville)

United Chapters of Phi Beta Kappa.
(C. Billman, 1811 Q St., NW, Washing-
ton 9)

Special conferences to be held during
the meeting include:

Academy Conference, natl. meeting of
47 state academies. (R. C. Miller, Cali-
fornia Acad. of Sciences, San Francisco)

Conference on Science Manuscripts. (N.
Reingold, Science and Technology Div.,
Library of Congress, Washington 25)

Conference on Scientific Manpower.
(T. J. Mills, National Science Foundation,
Washington 25)

a. V.
Princeton

27-29. American Geophysical Union,
western natl. meeting, Stanford, Calif.
(W. W. Kellogg, Rand Corp., 1700 Main
St., Santa Monica, Calif.)
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