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M?@1m1 reportson: 
an emulsion fine-grained enough to be a subject for electron micrography itself 
. decent-sized color prints in 8 minutes 

A work of art 

,nu'?! ce.This electron micrograph at 30,000 X of a salamander cell in 
which the nuclear DNA has been tritium-labeled may look to 

"~.~ 
I artists like nothing but science, though scientists will recognize 

it as a work of art. Note the delicacy of those dense specks 
over the nucleus. Each marks the final resting place of a /-par- 
ticle, delineated in a new KODAK Nuclear Track Emulsion, 

......... ' Type NTE, which has been coated over the tissue section. 
This new medium much reduces error in locating the organelle 

nucleus whence came the /-particle. The artists who did us the honor of 
pioneering this medium were Dr. Miriam M. Salpeter and Dr. 
Luis Bachmann, their atelier the Department of Engineering 
Physics of Cornell University, their sponsor the U. S. Public 
Health Service. In fulfilment of their role as scientists, they 

''i~i!~ii have prepared a detailed description of the technique. Any 
other scientist who then does it exactly the same fails his role 
as an artist. 

:i':,!i'~i~ For those details, write Eastman Kodak Company, Special Sensi- 
tized Products Division, Rochester, N. Y. 14650. May the marriage of 
autoradiography and electron micrography prosper! 

A_ cytoplasm 

A place for art and a place for hot water 

Since just about any laboratory that ever 
undertakes photomicrography, metallog- 
raphy, or makes any other use of decent- 
sized color photographic prints would be 
embarrassed to have to explain undue delay 
in acquiring at least one of these devices, 
we had better explain what it does. 

It converts a sheet of KODAK EKTA- 
COLOR Professional Paper into an 11" x 14" 
color print in less than 8 minutes after 
leaving the enlarging easel. Using well 
under a dollar's worth of processing chem- 
icals. And an operator who perhaps 
learned only the same morning of his in- 
terest in darkroom artistry. Who proceeds 
to deliver even and more reproducible 
results than can be expected from many 
high-rent square yards of workspace oc- 
cupied by big trays. Because the drum 
spins at 200 ft/min. Whipping a homoge- 
neous film of fresh solution over the print. 
Which is held stationary by the nylon net blanket. Pictured 
here rolled up as furnished. Along with the thermometer. For 
checking the hot water. That flows into the drum to keep it at 
100?F. So that only 21/2 minutes suffices for development. Fol- 
lowed by a tilt of the tray to dump the 4 ounces of developer. 
And 4-oz. chasers of each of the four other solutions. Punctu- 
ated by shots of plain water. With full roomlight permissible 
for 41/2 of the 8 minutes. And that's about all there is to the 

perfect processing of an 11" x 14", 8" x 10", or pair of 4" x 5" 
color prints. When enjoying the freedom of choice in number 
and size of prints that the color-negative method leaves open 
to you. 

Camera shops all across the country are asking less than $200 for 
this KODAK Rapid Color Processor, Model 11. No, a digit has not 
been dropped through typographical error. 

Price subject to change without notice. 

This is another advertisement where Eastman Kodak Company probes at random for mutual 

interests and occasionally a little revenue from those whose work has something to do with science 



THE JAPANESE ABACUS 
EXPLAINED 
by Y. Yoshino $1.25 
The abacus was developed over 3,000 years ago, yet it 
has surpassed modern business machines in speed of sub- 
traction, addition, multiplication and division. The 
secret is, of course, that it is not as primitive as it 
seems. The abacus is actually a sophisticated projec- 
tional device that supplements the operator's own mind. 

Now, for the first time, you can learn how to use this 
fascinating computer. We searched for years for a treat- 
ment of the abacus that would be clear to Western read- 
ers, and this is it Using a straight-forward verbal and 
pictorial approach, which concentrates on general prin- 
ciples, instead of the complex Oriental method, the book 
can be followed and absorbed readily, even if your math 
training is limited. It is so clear and so profusely il- 
lustrated, in fact, that in just a few weeks you will be 
able to make budgets and tax returns much less of a 
problem; to figure answers to numerical problems in 
math, physics, chem; to enjoy an unusual math recrea- 
tion; and to use it for introducing youngsters to the 
basic ways of arithmetic. 

Unabridged republication of original Japanese edition. 
New introduction by Martin Gardner. Over 300 diagrams. 
240pp. 1109. Paperbd. $1.25 

BRAIN MECHANISMS AND 
INTELLIGENCE 
by K. S. Lashley $1.75 
The author of this landmark in psychology was a pri- 
mary force in bringing about the shift that occurred in 
the field through the 20's and 30's-a shift away from 
abstract theory in the study of human behavior. Lash- 
ley's studies, based solidly on actual brain operations 
on rats, opened up new areas of experimentation antc 
established new high standards of analysis. 
This book covers those experiments and shows how brain 
damage effects the ability to learn, memory, maze habit, 
adaptability to new situations, and other aspects of be- 
havior. If you are familiar with Lashley's other writings, 
you know that this material is referred to elsewhere 
only summarily and without much detail; this is the 
only source for a full, clear statement and explanation 
of these ground-breaking experiments! 

The passage of time since the book was published (1929) 
has only confirmed the importance of its approach to 
the problems of behavioral study. If you want to under- 
stand the course of psychology in the past 30 crucial 
years, then you certainly must know this book. 

New historical and interpretative introduction by D. 0. 
Hebb. xxii + 200pp. 1038. Paperbd. $1.75 

MATHEMATICS AND SCIENCE: 
LAST ESSAYS (Dernibres Pensees) 
by Henri Poincare $1.25 
At the end of his illustrious career, the great 19th- 
century mathematician, Henri Poincars became concerned 
with the problem of the philosophy of science. What is 
science? Where do its abstract ideas come from? What 
are its obligations to society? In answering questions 
such as these, he proved to be an important thinker as 
well as a scientist, and an author whose writings pro- 
foundly influenced all human thought. 
Three volutmies of Poincare's philosophical writings were 
putblished during his lifetime. Now, the niine lectures 
and articles that were posthumously published as the 
final volume have been translated into English for the 
very first tinme. These "last thoughts" continue and 
complete Poincar6's remarkable commentaries one math and 
science anld their meaning to us all. 

All the pieces are translated in full, and all of them 
sparkle with their author's gift for to-the-point exposi- 
tion and clarity. All told, they are a memorable collec- 
tion for everyone who feels a need to understand the 
philosophy and importance of modern science. 
First English translation, by John W. Bolduc. 9 pieces, 
complete. viii + 128pp. 1101. Paperbd. $1.25 

TOP VALUES * * E 

NEW Dover BOOKS FOR 

Other DOVER Books 
1047. ANIMALS PARASITIC IN MAN, G. Lapage. 
WYell-written life histories chronicle the stories of some 
of nature's most awesome phenomena and man's most 
troubling foes. 81 ills. 320pp. Paperbd. $1.85 

1052. THE ATOMIC NUCLEUS, M. Korsunsky. Bril- 
liant verbal treatment of one of the most vital subjects 
in modern science. 1st American ed. 65 figs., 45 photos. 
12 tables. 413pp. Paperbd. $2.00 

926-7. INCIDENTS OF TRAVEL IN YUCATAN, John 
L. Stephens. One of the great books of archaeological 
discovery Adventure in Maya ruins of 19th-century 
Mexico. 127 engravings, one 29" fold-out. Total of 669pp. 

2 vol. set, Paperbd. $4.00 

1097. THE COMPLETE WOODCUTS, OF ALBRECHT 
DURER, ed. by Dr. Willi Kurth. Unabridged reprint 
of the historic collection! 346 masterpieces reproduced in 
excellent detail, plus all the valuable background notes. 
285pp. 8%/2 x 12 4. Paperbd. $2.50 

1119. APPLIED MECHANICS FOR ENGINEERS, Sir 
C. Inglis. Broad sampling of the maniay and varied en- 
gineering questions that can be answered by statistics 
and dynamics. Based on specific examples, field work. 
437 ills. xii + 404pp. Paperbd. $2.00 

1051. AT THE EARTH'S CORE; TANAR OF PEL- 
LUCIDAR; PELLUCIDAR, Edgar Rice Burroughs. All 
Complete. 14 ills. by J. A. St. John, Paul Berdanier. 
vi + 433pp. Paperbd. $2.00 

1053. THE PIRATES OF VENUS; LOST ON VENUS, 
Edgar Rice Burroughs. Unabridged. 29 ills. by F. 
Matania. vi + 340pp. Paperbd. $1.75 

380. BASIC THEORY & APPLICATION OF TRAN- 
SISTORS, prepared by U. S. Army. The finest intro- 
ductory manual yet published on theory, application of 
transistors, available to hobbyists, students for the first 
time. 240 figures. Glossary. 263pp. 62 x 91/4. 

Paperbd. $1.25 

1105. THE STORY OF GARDENING, Richardson 
Wright. 6,000 years, from the earliest efforts of primi- 
tive man to the gardens atop New York's skyscrapers. 
Over 100 illustrations. "Delightful reading," Sat. Rev. 
vi + 474pp. Paperbd. $2.00 

1073. ANALYTICAL MECHANICS OF GEARS, E. 
Buckingham. Solid foundation for logical design practices, 
by a top mechanical engineer. 263 figures, 103 tables. 
x -+ 546pp. Paperbd. $2.75 

1132. GRAPHIC WORLDS OF PETER BRUEGEL 
THE ELDER, ed. by H. Arthur Klein. Brand new col- 
lection of 64 master etchings, engravings of work of 
great 16th-century Flemish artist, plus useful background 
notes. A prized addition to any library. xviii + 289pp. 
11% x 8%4. Paperbd. $3.00 

986. ERROR & ECCENTRICITY IN HUMAN BELIEF, 
J. Jastrow. Noted American psychologist demonstrates 
the gullibility of the human race, in all times and 
places. "Excellent reading," NY Times. 56 illustrations. 
xv + 394pp. Paperbd. $1.85 

1122. THE HISTORY OF SURGICAL ANESTHESIA, 
T. E. Keys. From Greece and Egypt to the specialized 
science of today. Revised, enlarged ed. xxx + 193pp. 

Paperbd. $2.00 

17 APRIL 1964 

49. THE ART OF ETCHING, E. S. Lumsden. All you 
need for hobby, pltus art Ihistory, gallery of master etch- 
ings, all in one volumel 153 reproductions, 55 other 
figs. 374pp. Paperbd. $2.50 

1118. TWO-DIMENSIONAL FIELDS IN ELECTRICAL 
ENGINEERING, L. V. Bewley. Ieadily available selec- 
tion of typical engineering field problems introduces you 
to methods of mathematical physics. New preface. xiv + 
204pp. Paperbd. $1.50 

1170. WAVE MECHANICS & ITS APPLICATIONS, 
N. F. Mott, I. N. Sneddon. Modern approach to quantum 
mechanics, via actual physical problenms rather than 
abstract math methlods. Invaluable aid to physics, chelei 
students. xii + 393pp. Paperbd. $2.25 

192. MODERN OPERATIONAL CALCULUS, N. W. 
MeLachlan. Full explanation of Laplace transform theory, 
with applications to solution of ordinary, partial differ- 
ential equations. 359pp. Paperbd. $1.75 

1030. A HISTORY OF COSTUME, C. Kohler. By far 
the most thorough coverage ever prepared: scores of 
actual working patterns, charming text, 594 illustra- 
tions! 464pp. Paperbd. $2.50 

1072, ON RIEMANN'S THEORY OF ALGEBRAIC 
FUNCTIONS & THEIR INTEGRALS: A Supplement 
to the Usual Treatises, Felix Klein. Prime example of 
the expository powers of one of math's great men. 43 
figtures. Glossary. xii + 76pp. Paperbd. $1.25 

626. MR. DOOLEY ON IVRYTHING AND IVRY. 
BODY, Finley Peter Dunne. 102 wise, witty commnem- 
taries on life by the irrepressible Irishiman. Amazingly 
topical today! 256pp. Paperbd. $1.00 

1131. HISTORY OF HYDRAULICS, H. Rouse, S. 
I ace. Clear, non-matlhematical. Onle of the best books 
we've ever seen in applied science. 179 illustrations. 
xii +- 269pp. Paperbd. $2.00 

1135. WAR IN THE AIR; IN DAYS OF THE COMET; 
FOOD OF THE GODS, H. G. Wells. All three com- 
plete. 16 illustrations. 645pp. Paperbd. $2.00 

376. THROUGH THE ALIMENTARY CANAL WITH 
GUN & CAMERA, G. Chappell. Masterpiece of biologi- 
cal hsumor uses physiology to superb comic effect. 17 
ingenious ills. by 0. Soglow. xii + 116pp. Paperbd. $1.00 

1010. ESSAYS ON THE THEORY OF NUMBERS, 
Richard Dedekind. Authorized translations of "Conti- 
nuity and Irrational Numbers," "Nature and Meaning 
of Numbers," two essays at the very foundations of 
mathematics. vii + 115pp. Paperbd. $1.00 

1124. THE MATHEMATICS OF MACHINERY: Out- 
lines of a Theory of Machines, Franz Reuleaux. The 
classic on what makes machines work as they do; never 
sup-erseded. 451 illustrations. xxiv + 622pp. 

Paperbd. $3.00 

1077. ANALYTICAL & CANONICAL FORMALISM IN 
PHYSICS, Andre Mercier. Key principles for classical 
mechanics, relativity, quantum theory, electronmagnetic 
theory, all in one compact volume. 6 figures. viii + 
222pp. Paperbd. $1.75 

12. CHARLES BABBAGE & HIS CALCULATING EN. 
GINES, ed. by P. and E. Morrison. Anyone curious 
about modern electronic computers will be fascinated by 
the story of the extraordinary man who began it all. 
11 illustrations. xxxviii + 400pp. Paperbd. $2.00 

1046. ELECTRONS, ATOMS, METALS & ALLOYS, 
W. Hume-Rothery. Application. of electron theory to 
structure, properties of metals and their alloys. En- 
larged, 1963. 177 ills. 407pp. Paperbd. $2.25 

970. A HISTORY OF PHYSICS in its Elementary 
Branches, Dr. F. Cajori. Finest introduction to ante- 
cedents of modermn theories of physics. 16 figures. xii + 
424pp. Paperbd. $2.00 

295. HOW TO CALCULATE QUICKLY, H. Sticker. 
Detailed, well-planned course, with over 9,000 answered 
problemmis you can work in, your spare moments. 256pp. 

Paperbd. $1.00 

449-50. STUDIES ON THE STRUCTURE AND DE- 
VELOPMENT OF VERTEBRATES, E. S. Goodrioh. 
Definitive work by the greatest modern comparative 
anatomist. 754 ills. Total of 906pp. 

Two vols. Paperbd. $5.00 

479. THE AUTOBIOGRAPHY OF CHARLES DAR- 
WIN and SELECTED LETTERS, ed. by Francis Dar- 
win. The historic Beagle voyage; correspondence with 
Huxley, Lyell, etc.; nmuch more. 365pp. Paperbd. $1.65 

299. SPECIFICITY OF SEROLOGICAL. REACTIONS, 
Karl Landsteiner. Brilliant synthesis of author's own 
work, plus vital material in 2,500 specialized books and 
papers. xvi + 310pp. Paperbd. $2.00 

213. THE ORIGIN OF LIFE, A. 1. Oparin. 1st modern 
statement of theory of gradual evolution, with evalua- 
tion by Dr. S. Morgulis. 295pp. 

Paperbd. $1.75 

346. ELEMENTS OF MATHEMATICAL BIOLOGY, A. 
J. Lotka. Pioneer classic: first major attempt to apply 
smodern smiath techniqtues to phenomena of biology. For- 

merly, "Elements of Physical Bio." 72 figures. xxx + 
460pp. 1Paperbd. $2.45 

Dept. 463, Dover Publications, Inc., 
180 Varick St., New York, N. Y. 10014 
Please send me the following books: 

I 
I I 
I I 

I am enclosing $ ........ in full payment. 
Payment in full must accompany all orders 
except those from libraries and other public 
institutions. Please add 10? per book on or- 
ders under $5.00, for postage and handling. 

Please print 

Address 

City State Zip # __ 

[GUARANTEE: All Dover books unconditionally | 
guaranteed to satisfy. Return any book, for I 
any reason whatever, within 10 days for full, 
cash refund, no questions asked. 
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14 NEW BOOKS 
for your 

Science Library 

LAW, MEDICINE, SCIENCE-AND JUSTICE 
edited by Larry Alan Bear, Univ. of Puerto Rico, 
Rio Piedras, Puerto Rico. Assisted by Brian 
Parker. (With 20 Contributors.) Provides a com- 
mon frame of reference for the three great pro- 
fessions of law, medicine and science insofar as 
pertains to areas of common endeavor. Shows 
what an important part the scientist can play in 
the law's search for truth both in and out of the 
courtroom. Includes a unique chapter on the 
forensic scientist, his laboratory and the law. 
Feb. '64, 656 pp., 38 ill., $14.50 

RADIOACTIVE METAL MOBILIZATION IN 
MEDICINE by Alexander Catsch, Technische 
Hochschule and Nuclear Research Center, Karls- 
ruhe, Germany. Translated from the German by 
Bergene Kawin, Veterans Administration Hosp., 

K5| Fort Howard, Md. Emphasis throughout is on the 
use of a well-defined group of chelating agents- 
the synthetic polyaminopolycarboxylic acids. 
Other approaches-isotopic dilution, hormones, 
and diuretics are also treated. A thorough analysis 
of theoretical foundations precedes the presenta- 
tion of experiences with human beings. March 
'64, about 200 pp., about 46 il. (Amer. Lec. Liv- 
ing Chemistry edited by I. Newton Kugelmass), 
about $8.00 
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PRACTICAL ANALYTICAL METHODS FOR 
CONNECTIVE TISSUE PROTEINS by J. E. 
Eastoe, Royal College of Surgeons of England, 
London, England, and A. Courts, Unilever Re- 
search Laboratory, Colworth, England. Gives full 
details of procedures required in the laboratory 
dealing with fibrous proteins and related materials. 
Thin layer chromatography is described. The ap- 
plications of this new and important technique to 
amino acids, DNP-amino acids and sugars are 
given in detail, and considerable attention is paid 
to analysis of materials associated with proteins 
such as mucopolysaccharides. Dec. '63, 160 pp., 
il., $8.50 

CM I I I I I ImI I I I Im I m m m m l * m m m m m m m _ I I I I I I I I I I I I 
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TECHNIQUES IN MEDICAL COMMUNICA- 
TION by Warner F. Bowers, New York Medical 
Coll., New York City. Packed from cover to 
cover with stimulating, workable ideas on how to 
improve medical communication. Includes de- 
tailed coverage of medical public speaking, writing 
the medical paper, data presentation, and plan- 
ning and presenting a medical meeting. Should 
be in the library of every speaker, writer, ad- 
ministrator, and editor in medical and related 
technical and scientific fields. Nov. '63, 96 pp., 
21 il., $4.50 

LECTURES FOR MEDICAL TECINOL- 
OGISTS by H. Ivan Brown, The Methodist Hos- 
pital of Central Illinois, Peoria, Ill. With Contri- 
butions by Naomi Buchanan, Oscar T. Monson, 
J. Leonard Watson, and Raymond M. Zwicker. 
Published by popular request of both present and 
past students of the author, this book represents 
200 formal lectures designed to cover the medical 
background for various specialty fields represented 
in the clinical laboratory. Encompasses all depart- 
ments including hematology, blood coagulation, 
blood banking, serology, bacteriology, parasitolo- 
gy, physiological chemistry, metabolic studies, 
urinalysis, toxicology, and histopathology. March 
'64, 660 pp. (7 x 10), 285 il., 33 tables, $19.50 
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MATHEMATICAL ELEMENTS OF LAMEL- 
LAR BONE REMODELLING by H. M. Frost, 
Henry Ford Hosp., Detroit, Mich. The purpose 
of this monograph is to aid others who, like the 
Henry Ford Hospital group, wish to use morpho- 
metric analysis of bone as a means for studying 
cell dynamics both qualitatively and quantita- 
tively. The problem of language barrier and 
special concepts has been handled by including a 
glossary in which definitions are expressed in 
basic and common scientific language. Feb. '64, 
140 pp., 45 il. (Henry Ford Hospital Surgical 
Monograph edited by Conrad R. Lam) $6.75 

PHYSIOLOGICAL PROBLEMS IN SPACE EX- 
PLORATION edited by James D. Hardy, Yale 
Univ., New Haven, Conn. (With 7 Contributors) 
Seven experts present background information on 
important aspects of space psychophysiology . . . 
temperature problems, high energy radiations, 
gaseous requirements (respiration), food require- 
ments, acceleration, weightlessness and sub- 
gravity problems, sensory and perceptual prob- 
lems, isolation and disorientation, and physiologic 
rhythms. April '64, about 368 pp., 100 il. (Amer. 
Lec. Physiology), about $14.75 

SCIENCE, VOL. 144 
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THE PHYSICS OF RADIOLOGY (2nd Ed., 
Rev. 2nd Ptg.) by Harold Elford Johns, Univ. of 
Toronto, Toronto, Canada. Includes chapters on 
diagnostic radiology, isotopes, protection, radio- 
biology, and rotation therapy. Detailed calcula- 
tions show how absorbed dose in rads may be 
obtained from exposure dose in roentgens. All 
statements of dose for x-rays, radium and isotope 
therapy are based on the rad. Radiation physicists 
will be especially interested in extensive data on 
absorption coefficients and related topics. March 
'64, 788 pp. (7 x 10), 469 il. (Amer. Lec. Radiation 
Therapy edited by Milton Friedman), about $23.00 
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SOME MEDICAL ASPECTS OF MATHE- 
MATICAL BIOLOGY by Nicolas Rashevsky, 
Univ. of Chicago, Chicago, Ill. Designed to show 
how mathematical biology may be applied to 
various medical problems . . . to the retention of 
particulate material in the respiratory passages, 
certain aspects of cardiovascular dynamics, phar- 
macological problems, periodic phenomena in the 
endocrine system, and certain aspects of the cen- 
tral nervous system with special reference to 
neuroses. The reader will require a basic knowl- 
edge of calculus and differential equations. Feb. 
'64, 342 pp., 60 il., 31 tables (Amer. Lec. Living 
Chemistry), $12.75 
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COMPUTER APPLICATIONS IN MEDICINE 
by Edward E. Mason and William G. Bulgren, 
both of State Univ. of Iowa, Iowa City, Iowa. 
Provides a complete report on the present state- 
of-the-art. Also outlines steps of computing in a 
medical research project . . . design of experi- 
ments, data collection, selection of computer 
library programs, writing a special program in 
FORTRAN, and processing and interpretation of 
results. Some detail is included on selection of 
scales and transformation. Jan. '64, 188 pp., 7 
il. (Amer. Lec. Living Chemistry), $6.75 

CHEMISTRY AND PREVENTION OF CON- 
GENITAL ANOMALIES by Hideo Nishimura, 
Kyoto Univ., Kyoto, Japan. With the assistance 
of Joan Staats, Roscoe B. Jackson Memorial 
Laboratory, Bar Harbor, Maine. An outstanding 
contribution to a new field of science in which 
leading the unborn child to the most favorable 
postnatal life is the aim. Measures for prevention 
of congenital anomalies are discussed from the 
point of view of individual medicine as well as 
public health. March '64, 132 pp., 16 il. (Amer. 
Lec. Living Chemistry), $5.75 
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ELECTRONIC AND COMPUTER-ASSISTED 
STUDIES OF BIO-MEDICAL PROBLEMS 
edited by Otto H. Schmitt, Univ. of Minnesota, 
Minneapolis, Minn., and Cesar A. Caceres, U.S. 
Public Health Service, Washington, D.C. (With 
34 Contributors) Experts in bio-medical elec- 
tronics examine prospects for the development 
of electronic computers and related equipment to 
aid in the "life sciences." The subject is complex 
but it is one that can reshape much in the practice 
of medicine. Will interest all those in engineering, 
medicine, and biology. Feb. '64, 344 pp., $12.50 
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THE CHEMICAL ORIGIN OF LIFE by Alex- 
ander I. Oparin, Bach Institute of Biochemistry, 
Moscow, U.S.S.R. Translated from the Russian 
by Anne Synge, Stonehaven, Scotland. In this 
classic monograph Doctor Oparin describes in 
as great detail as achievements of contemporary 
science will allow the three stages in the evolu- 
tion of organic substances which preceded the 
appearance of life on Earth. He makes the widest 
possible use of the data of evolutionary bio- 
chemistry to sketch in a picture of later develop- 
ment of biological metabolism and cellular struc- 
ture. March '64, about 120 pp., 33 il. (Amer. 
Lec. Living Chemistry), about $4.75 

THE A.T.A. MANUAL OF LABORATORY 
ANIMAL PRACTICE AND TECHNIQUES 
(From Animal Technicians Association) edited by 
Douglas J. Short, M.R.C. Human Nutrition Re- 
search Unit, London, England, and D. P. Wood- 
nott, M.R.C. Laboratory Animals Centre, Car- 
shalton, England. A ready reference on the prac- 
tical, everyday problems of running an animal 
house. A brief summary of the contents includes 
the law and laboratory animals, animal house 
design, methods of identification, routine care, 
humane killing, preparation for surgery and post- 
operative care, breeding, and nutrition. Dec. '63, 
360 pp., 120 il., $9.75 

CHARLES C THOMAS 

PUBLISHER 

301-327 East Lawrence Avenue 

Springfield * Illinois 
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This happened 963 times last year in English alone! 
(Which makes us very happy indeed!) 



Makes sense too. 

That our DU? and DB* ultraviolet spectrophotometers get so 
many mentions in the literature of so many languages. 

For these models represent worldwide standards of precision 
in ultraviolet spectrophotometers. 

The DU, developed in 1941, was the world's first. Today, 
it's still unsurpassed for transmittance measurements in the 
210-1000 mpu range. 

The double beam DB is a low cost instrument with high pre- 
cision. In fact, to get comparable performance, you would 
have to pay approximately twice as much. 

*TM INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; 

MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, 
FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA 

But precision performance is only part of what you should 
expect from an instrument manufacturer. 
You should expect quick, skillful service to assure the con- 
tinuous use of your instrument to its full capacity. 
You should expect immediate availability of the many acces- 
sories that expand your instrument's original purpose. 
You should expect direct person-to-person communications 
with the people who design and build your instrument. 
Get what you expect from Beckman. 
Contact your local Beckman Sales Engineer today and see. 
Or write direct for Data File LUV-38-164. 

INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS INSTRUMENTS DIVISION 
FULLERTON, CALIFORNIA 



New CORNING? Model 12 pH Meter lets you calibrate on one range, then read on others without recalibration. Unit's reliability cuts service requirements. 
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Announcing 

the new CORNING? Model 12 pH Meter 

Read about the remarkable new precision, versatility and 

reliability it brings into your lab at a surprisingly low price 

Precision-reproducibility to ? 0.002 
pH or +?0.20 millivolt on a full, 7- 
inch scale deflection of any 1 pH unit 
or any 100 mv range. 
Versatility-its expandable scale al- 
lows you to calibrate on one range 
and read on others without recalibra- 
tion; utilize automatic temperature 
compensation, make oxidation-reduc- 
tion measurements and Karl Fischer 
titrations. 

Reliability-the critical circuits in 
the Model 12 use ? 1% tolerance 
components made by our Electronics 
Division, supplier to the nation's 
space/missile industry. These com- 
ponents drift less than 0.1% per year 
to insure stable operation. 
CORNING? Electrodes-our research 
and development on electrode glasses 
have set standards for 30 years. Now 
we have developed a low-sodium- 
error, Triple-Purpose electrode for the 
Model 12 that permits readings in the 
high pH range which previously re- 

quired a special electrode. Our elec- 
trodes couple low resistance with fast 
response. The calomel reference elec- 
trodes include sleeve and fiber types. 

All our electrodes are ruggedly made. 
Model 12 accessory kit-included are 
a Triple-Purpose electrode for pH 
measurements from 0-14, a calomel 
reference electrode with fiber junc- 
tion, electrode support and clamp, 
saturated KCl and a buffer solution, 
an adapter plug, and an instru- 
ment cover. 

Price-$495, complete with acces- 
sory kit. 
This coupon will bring you complete 
information on the Model 12 and 
CORNING Electrodes. 
Mail it today. 
Try the Model 12 soon. 
Its precision and dependability will 
make it the most constantly used 
instrument in your lab. 

CORNING 
CORNING GLASS WORKS 

I SCIENTIFIC INSTRUMENT DEPT., Corning Glass Works, 6804 Crystal St., Corning, N.Y. 
I Q Please send me the brochure on the new CORNING? Model 12 pH Meter and CORNING Electrodes. E Please have my 
I Corning Scientific Instruments dealer contact me for a demonstration in my lab. 
II 

Namer Title 

Arl ri vrA 

.ZIP .................Phone ........................... 
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Give your students... 
an exceptionally clear picture of body function 

with the New (2nd) Edition of Guyton's 

FUNCTION OF THE HUMAN BODY 

Level-Complete Background on Impor- 
Principles Underlying Human Physiology 

This text for the introductory undergraduate course in human physi- 
ology combines thorough coverage of its subject with clear, precise, 
expository writing. Although perfectly suited for the rigorous survey 
course, this New (2nd) Edition requires only a minimum of prior 
acquaintance with math, chemistry, or biology. Technical language is 
avoided wherever possible, and new terms are fully explained as they 
are introduced. 

Step by step, the author leads the student to a comprehensive under- 
standing of the basic principles upon which the function of the human 
body is dependent. Major emphasis is devoted to normal function, but 
selected abnormalities that serve to clarify physiologic points are also 
discussed. The significant interrelationship between function of indi- 
vidual cells and overall function of the body is pinpointed throughout 
the work. 

Following a brief introduction which outlines general organization of 
the human body, three chapters (new in this revision) describe and 
demonstrate the significant facts known today about the composition, 
structure and mechanisms of cells. 

From this solid base, the text proceeds in a logical order through 
composition, structure, and function of the body fluids and the major 
functional systems of the body. 

Revision and up-dating have been extensive in every chapter of this 
New (2nd) Edition. A number of illustrations have been replaced 
or modified, and 45 completely new diagrammatic drawings have been 
added. 

In order to increase the readability of the book this New (2nd) Edi- 
tion has been entirely redesigned in an attractive two-column format. 
This design accommodates 15 % more material than was found in the 
first edition, in fewer pages. See how this extraordinary text can add 
new life to your basic course. Order your copy today! 
By ARTHUR C. GUYTON, M.D., Professor and Chairman of the Department of Physi- 
ology and Biophysics, University of Mississippi School of Medicine. 433 pages, 71/4?" 
x 104?", with 351 illustrations. About $8.25. New (2nd) Edition-Just Ready! 

Features of this 

New (2nd) Edition 

T hree entirely new chapters on 
the cell and its functions reflecting 
the tremendous advances in knowl- 
edge of basic physiology and struc- 
ture made possible by the electron 
microscope. 

Vital new information on such 
topics as: the counter-current con- 
centrating system of the kidneys- 
the mechanisms of absorption from 
the gastrointestinal tract-hormonal 
control of metabolic functions. 

Latest information on cardiac out- 
put and regulation of blood flow. 
including metabolic, endocrine, and 
structural regulation. 

orty-five completely new dia- 
grammatic illustrations showin.g 
mechanisms of action. 

Attractive and easy-to-read new 
format. 

Gladly Sent to College Teachers on Approval 

X _IMll|L ~W. B. SAUNDERS COMPANY West Washington Square, Phila. 5, Pa. Sc4-17 
'^w^ yy^p Please send & bill on approval basis: Guyton's Function of the Humtan Body-about $8.25 I 

Name .......................... Address ..... __ __ __ __ ____ - 
6 ___ _ _ _ _ _ _ _ __ __ ___ ''_. 
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New IBM SYSTEM/360 fills all your scientific data processing needs 

Solve problems faster 
How long do you have to wait before 
you get an answer from your computer? 

How often do you have. to segment a 
big or complex problem and solve it a 
piece at a time? 

How often have you wished for a sys- 
tem that would exactly fill your needs? 

SYSTEM/36o can help you with these 
problems. This is a brand new approach 
to the design and the use of computers. 
It is an all-purpose binary system that 
you can tailor to handle anything from 
a simple regression analysis to real-time 
processing and control. 

Major design innovations make all 
this possible. 

Throughout SYSTEM/360, you'll find 
new smaller, faster micro-circuits like 
the one shown in the photo. 

IWe manufacture the tiny chip tran- 
sistors (only 0.025 inch on a side), use 

new graphic arts techniques to assemble 
them into printed circuits, then perma- 
nently seal each circuit module. 

Memory is also news in SYSTEM/360. 

You can get the largest, low-cost; high- 
speed memory ever offered. 

Main core memory comes in sizes up 
to 512,000 characters (8-bit characters 
that you can pack with 4-bit numerical 
characters). To this, you can hook on up 
to eight million more characters of 8-/s 
bulk core memory. You can directly ad- 
dress both main and bulk memory. 

A completely new organization in- 
side the central processor speeds proc- 
essing, simplifies programming. The 
system works on several problems simul- 
taneously and moves from job to job 
automatically. You can delete, change 
or add data in big blocks or a character 
at a time with simple programming 
instructions. 

All this adds up to more thruput, bet- 
ter machine utilization and faster an- 
swers to problems. 

Custom-fit the system to the job 
With SYSTEM/360 you pick and choose 
from the broadest array of input/out- 
put devices and processing power ever 
offered in one system. You can select 
from tapes, direct-access storage, print- 
ers, communications terminals, card, 
paper tape and character readers and 
visual display devices. 

You install only as much capacity and 
only those devices you need right now. 
You don't buy a bigger system than you 
need. You don't squeeze your problem 
into a system that's not quite fast enough 
or not quite big enough. 

Even the programming system is mod- 

ular. You can tailor it to fit your job. 
When you want to add new applica- 

tions, you can increase power or change 
the configuration without revising most 
of your programs. Any program that 
works on a small configuration can work 
on a larger one. 

The same goes for your programming 
system and input/output devices. Any- 
thing that works on a small system, 
works on larger configurations. 

SYSTEM/36o solves today's problems 
efficiently. It expands without a lot of 
costly reprogramming, to solve tomor- 
row's problems. 

It's an all-purpose computer 
SYSTEM/360 helps out with linear pro- 
gramming, design engineering, statisti- 
cal analysis, data acquisition and reduc- 
tion, data communications and many 
other jobs. 

The system gives you single-and-dou- 
ble-precision floating point arithmetic 
that handles anything from 10-78 to 1o75 
to 5-digit accuracy. 

Two of these systems can share main 
memory, files, or tapes. 

SYSTEM / 36O comes with improved FOR- 

TRAN and COBOL compilers and provi- 
sion for ASCII (American Standard 
Code for Information Interchange). It 
can handle any 8-bit code, either binary 
or decimal, and translate from one code 
to another. 

While it's handling scheduled pro- 
grams, SYSTEM/36o can take in data or 
messages from up to 256 communica- 
tions lines and store them. Or it can in- 
terrupt the running program to process 
a priority message. 

It protects the data in storage, the 
program being run and the informa- 
tion coming in. 

It answers inquiries in print or dis-, 
plays them on screens anywhere that 
answers are needed. 

This new SYSTErM/360 speeds han- 
dling of communications, prevents de- 
lays during peak periods. 

More information. There's lots more 
you'll want to know about SYSTEM/36o. 
Call your IBM representative. 

IBM 
DATA PROCESSING 



ACCELERATOR AUXILIARIES: 
how HVEC research programs 
broaden the versatility of 
particle accelerators 

Expanding the versatility and flexibility of 
particle accelerator systems requires a continuing 
research and development effort. HVEC's new 
Tandem Research Laboratory will be an out- 
standing contribution to this effort. 

This new $1.5 million laboratory will have five 
important missions: 

(1) To examine basic acceleration processes, 
ion beam formation and handling, and 
voltage handling and stabilization in the 
presence of intense ion beams; 

(2) To develop single-stage tandem injectors 
and two-stage tandem accelerators cap- 
able of proton and negative hydrogen 
currents in the tens-of-milliampere range; 

(3) To develop high proton current capabil- 
ities of 3-stage tandem accelerators; 

(4) To enable tandems to handle all the heavy 
ions that can be generated; 

(5) To develop neutral-beam tandem injector 
technology. 

A 3-MV ICT-powered Tandem Accelerator 
and another higher energy machine to allow 
complete testing of 3-stage tandem operation 
will be housed in the new 20,000 square-foot 
laboratory which will be staffed by 20 research 
personnel. 

New High- Analyzed proton currents in the order of 10 to use of a newly developed high-transmission sys- 
Transmission 15[tA can be achieved over the entire energy tem. The system is now available from High 
System range of Model EN and FN Tandem Accelera- Voltage and can be installed in the field or. 

tors equipped with inclined field tubes by -the delivered with new machines. 

New PrbThis new NMR fluxmeter allows convenient 
Single-Probe and accurate determination of magnetic field 
Fluxmeter strengths over a range of 900 gauss to 19 kilo- 

gauss. A single probe covers the entire range; 
there is no need for probe changing and/or shunt- 
ing. Accuracy is one part in 10s and signal-to- 
noise ratio is 20 db, making the unit easily tun- 
able. At magnetic fields exceeding 10 kilogauss, 
the proton probe is at least one hundred times 

ore sensitive then deuterium or lithium. 

New A new multiport switching magnet, Model 
Magnetic 70-88, is available for use with HVEC Tandem 

Accelerators. The new switching system will de- 1 ... 

flect a 77 MeV proton through an angle of 70?. < . 

The new HVEC Quadrupole Lens Model 
QMD 2.5-360 has been designed for use with 
the Model 70-88 Switching Magnet beam tube 
extension. The lens aperture is 2.5 in. and the 
field at the pole tip center is 2.25 kg/in. Shown 
at right: new 5-in. aperture Quadrupole Lens 
Model QMS-5-1 100. 

HVEC accelerator auxiliaries are all designed 
to enhance the versatility and flexibility of HVEC 
accelerator systems. 
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For detailed information, please write to 
Technical Sales, High Voltage Engineering 
Corporation, Burlington, Massachusetts. 
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SCIENCE SCIENCE 

Chemistry in the Universities 

Adequate financial support for basic research in chemistry in 
universities should enjoy a very high priority among the federal 
granting agencies. Chemistry is crucial to both science and technology. 
Advances in most sciences are dependent both on superior chemical 
techniques and on new fundamental understanding of matter and its 
reactions. Chemistry is central to many fields, including biochemistry, 
molecular biology, neurochemistry, chemotaxonomy, and solid-state 
physics. 

Advances in pure chemistry are necessary to progress in applied 
chemistry, including such fields as polymers, petrochemicals, and 
chemotherapeutics. Almost all products that meet man's urgent needs 
depend upon chemistry. Food, clothing, shelter, transportation, and 
recreation involve this science at every turn. 

During the last decade chemistry has been out of the spotlight as 
attention has been focused on atomic energy, electronics, and space. 
In all these activities the science has had an important though not 
clearly visible role. It appears that we are now to have a period of 
peaceful economic competition among nations. Under such conditions 
exploitation of chemistry's potentialities will be essential to success. 
Over the long haul the strongest nation will be the one which applies 
chemistry most effectively. The long-range interests of our nation re- 
quire a strong chemical profession, and basic to this are strong chem- 
istry departments in the universities. 

The universities serve two roles; they are a source of new funda- 
mental knowledge, and they educate. For chemistry the first function 
is in part filled by industry, but there is no substitute for the training 
function. Out of a total of 6,900 Ph.D. degrees in science and engineer- 
ing given in the United States in the academic year 1960-61, 1,140 
were in chemistry. 

Until recently the need for federal support in chemistry was urgent 
but not acute. Many fellowships were supported by the universities 
and by industry. Costs of supplies and equipment were comparatively 
modest. This is no longer true. The style of chemical research has 
changed. Today's well-equipped laboratory is a maze of electronic 
gear. There is now a critical need for modern instruments and 
equipment in university chemistry laboratories. These must be pro- 
vided if training and research are to be geared to the future and not 
to the past. 

In the light of the importance of chemistry and the number of 
students being trained, a fraction approaching one-sixth of the total 
support for basic research should go to chemistry. But this does not 
happen. Out of a budget of $322 million in fiscal 1963, the National 
Science Foundation devoted $9.5 million to chemistry. During this 
time total government support of basic research in chemistry in 
universities amounted to about $37,800,000. In the same period the 
space agency was providing more than $500 million for research in 
space, and another $3.2 billion for development work. In fiscal 1964 
NSF support for chemistry is scheduled to decline, while support 
for NASA has increased more than 30 percent. This disparate treat- 
ment of what is essential and what is glamorous points up a weak- 
ness in federal support of research. With growing international com- 
petition we cannot afford to be prodigal in our financial or intellectual 
expenditures. We must find better mechanisms for allocating our in- 
vestments in the future if we are to have a future.-PHILIP H. ABELSON 
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WITH THE NEW TMC 401M PULSE HEIGHT ANALYZER 

The Model 401M pulse analysis system permits on-line 
sampling of varying analog signals where immediate analy- 
sis of the information is required in a digital form. Measure- 
ments on radar return signals to determine charged particle 
densities in space and MNlssbauer effect experiments are 
typical of the many applications requiring this type of 
analog-to-digital conversion. 

Operation 
The 401 M is provided with two inputs. A varying analog sig- 
nal is applied to one input. The second input accepts pulses 
which determine the sampling rate. These pulses allow 
counts, proportional to the instantaneous amplitude of the 
analog signal, to be stored in a corresponding channel in 
the magnetic core memory. These counts may then be 
displayed for visual study or read out through a variety of 
data handling units for a permanent record. Optional data 
reduction units permit scaling, addition, subtraction and 
integration of information stored in different portions of 
the memory. 

Built-in Capabilities: 
* M'ossbauer Operation * Coincidence - Anti- 
* Multiscaling coincidence Counting 
* Pulse Height Analysis * Automatic Routing 
* Analog Signal Sampling * Live and Static Display 

* Automatic Operation 

Specifications-Sampling Input 
Modulation Input Signal 
Frequency.....0 to 10 kc (sine wave) 

0 to 1 kc (square wave) 
Amplitude.....4.5 volts peak-to-peak 

for maximum channel selection 
Trigger Input Signal 
Sampling Rate............0 to 50 kc 
Amplitude ..........0 to 50 millivolts 
Polarity .................... Negative 

Pulse Analysis Systems are available with 256, 400 and 1024 
channel memories. For complete details contact your near- 
est TMC office or write Dept. TIS, Technical Measurement 
Corporation, 441 Washington Avenue, North Haven, Conn. 

TECHNICAL MEASUREMENT CORPORATION 

SCIENCE, VOL. 144 252 





Butylaminea 
AR EGRIDG 

CH3CH2CH2CH2NHz 

BOILING 
po 

NF.W 
6 

JtE$Y 

pHILLPSBRG 
T/ 

IThese chemicals are labeled competently 

J. T. Baker now introduces an extensive 
line of organic laboratory chemicals with 
the same standard of quality and integrity 
of labeling you associate with "Baker 
Analyzed" reagents. 

More than 2,000 important organic 
^**ii:: ^:/~: ''.:: ichemicals are now in stock and immedi- 

~ *L 'ately available to you... and many others 
will soon be added to the Baker line.There 
are three distinct purity grades, designed 
to give you the organic chemical that's 
clearly best for your specific application. 

with helpful information... line formulas, 
formula weights, and specifications. 

The new Baker "Organic Laboratory 
Chemicals Catalog 641" is fully cross- 
referenced... contains an Empirical For- 
mula Index section that will aid in study- 
ing approaches to syntheses... and 
includes a new table of Multiples of 
Atomic Weights. 

Your local distributor of Baker-organic 
chemicalswill supplyyour needs for these 
chemicals quickly and conveniently. He 
will gladly provide a copy of the new cata- 
log-and arrange for you to receive the 

F. W. 73.14 
-.N 

sa: 



? 
. 1k,' 

500g. 

) 4-Ethylmorpholine 
PRACTICAL GRADE H(CH<2N*lHNH, F ^ 

C2H5N(CH2)20CH2CH2 

BOILING POINT 

F. W. 115.18 

136-1390?c. PHILLIPSURG : 

X - J NtWdEg5t>E^^^NEW 

PHILLIPSBURG, /~ NEW JERSEY 
J.T.I kr 

^"4UE . S. lt 
U.A. 

T:HREE-IA 

BAKER--GR 
cheMical . 

;pany. Orgt 
ofeed-wi-t 

. to-pwl^ 

Q.TB r 

J.T. Baker Chemical Co. 

Phillipsburg, N.J. 08865 

n Please send me a copy 
of the new "Organic Lab- 

oratory Chemicals Cata- 

log 641." 

O Please send me the 

latest issue of "Chemist- 

Analyst." 

tttNAME-r 
POSITION - --. --- 
COM1PANY 
ADDRESS STATE-ZIP--------- 

CITY== 
E==== 

TetrathylnepBtamn ^^^ s ̂ ^^eoop n 

J .T. Baker professional journal, "Chemist- 

Analyst," which will bring news about this 

new organic Iine as well as additional 

technical information about applications 

for organic chemicals. Or you can receive 

these books by completing the coupon 

below and sending it directly to us. 

J.T. BalKer CnemlcalC 
Ph iIPSUtiUrgHNewJePse Y 



A SPECIAL BAKER'S DOZEN OFFER! 
With an initial order of $25 or more of J. T. Baker organic laboratory chemicals, you will receive free an 
all-purpose organic chemical template and instruction manual. The template gives all the conventional 
shapes and angles for representing both planar and three-dimensional organic structures. Baker dis- 
tributors have these on hand. When you place your order, please indicate the name of the person to 
receive the template. 

Chemical Rubber Co. A. Daigger & Co. LaPine Scientific Co. 
2310 Superior Ave., N.E. 159 West Kinzie St. 6001 S. Knox Avenue 
Cleveland, Ohio 44114 Chicago, III. 60610 Chicago, III. 60629 
781-8330 644-9438 735-4700 

Schaar Scientific Co. 
7300 W. Montrose Ave. 
Chicago, III. 60634 
NAtional 5-7000 

Wilkens-Anderson Co. 
4525 W. Division St. 
Chicago, III. 60651 
EV 4-4433 

Or contact the nearest Baker location 

*J. T. Bakep Chemicll Co. JBer Philipsi upg, i. J, 

NEW YORK-122 E. 42nd St., OXford 7-1640 * CHICAGO-435 N. Michigan Ave., 644-9490 * PITTSBURGH-Purity 
Road, Penn Hills, 371-5488 * WASHINGTON, D. C. AREA-Conway Road, Muirkirk, Md., 776-7434 * LOS ANGELES 
AREA-1245 East Walnut St., Pasadena, 681-4554 * PHILLIPSBURG-North Broad St., GLencourt 4-2151 



pound dermal structures as mesecto- 
derm inductions, derived from a modi- 
fication of a fundamental structure re- 
sembling the present toothbud. Enamel 
is thus considered a phylogenetically old 
material rather than a recent invention. 
Moss elaborated this hypothesis and 
commented on such implications as the 
essential homology of the keratinized 
beak of turtles to the external por- 
tions of teeth; both were derived by 
modifications of the enamel organ. 
Amino acid analysis was stated to 
have established the homology of 
mammalian enamel, shark (denticle) 
enamel, the elastoidin of dermal fin 
rays, and the ichthylepidin of teleost 
scales. All are ectodermal collagens. 

The active discussion elicited the 
comment (by Moss) that conodont 
fossils should, on morphologic and 
crystallographic grounds, be consid- 
ered of nonvertebrate origin. 

Robert A. Robinson (Johns Hop- 
kins) discussed the results of studies 
in the ultrastructure of hard tissues. 
He showed that the nature of the bone 
matrix exhibits recognizable quantita- 
tive but not qualitative differences be- 
tween most forms (differing on the 
family level) yet checked for this 
point. Analysis suggests that the osteo- 
blasts produce a hydrated collagen fi- 
bril matrix that appears to achieve a 
characteristic ratio of mineral plus 
residual (that is, bound) matrix water 
to organic matter when mineralized. 
Distinctive ratios are obtained from 
hard tissues deposited on the collagen 
matrices formed by epiphyseal carti- 
lage cells and odontoblasts. Calcula- 
tions indicate that mineral exchange 
in the living animal could occur along 
the exposed interior surfaces of the 
marrow canal, the osteocyte spaces, 
and the canaliculi. This diffuse dis- 
tribution might satisfy the mineral 
homeostatic needs of the animal with- 
out necessarily requiring exchange at 
"hot spots." "Hot spots" represent 
regions of very high water and low 
mineral content. 

The studies confirm the transforma- 
tion of osteoblasts into osteocytes, but 
as yet cannot refute the argument that 
osteoclasts could be alternate modi- 
fications of a primitive cell rather than 
manifestations of the same cell in dif- 
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ferent phases of metabolic activity. 

In discussing aspects of the blood- 
bone continuum, Marshall R. Urist 
(U.C.L.A.) interpreted the physiolog- 
ical function of hard tissues to be 
one of storage. Calcified areas and body 
fluids then are tied into a single feed- 

ferent phases of metabolic activity. 
In discussing aspects of the blood- 

bone continuum, Marshall R. Urist 
(U.C.L.A.) interpreted the physiolog- 
ical function of hard tissues to be 
one of storage. Calcified areas and body 
fluids then are tied into a single feed- 

ferent phases of metabolic activity. 
In discussing aspects of the blood- 

bone continuum, Marshall R. Urist 
(U.C.L.A.) interpreted the physiolog- 
ical function of hard tissues to be 
one of storage. Calcified areas and body 
fluids then are tied into a single feed- 

324 324 324 

back cycle. He supported this with 
data derived from comparisons of 
vertebrate groups in general and of 
related fishes inhabiting marine and 
freshwater environments in particular. 
Calcification is believed to have arisen 
in fresh or brackish waters and to have 
served both as a storage reservoir that 
permitted some ionic independence 
and as a supporting-protecting struc- 
ture. Any diffuse or localized calcifi- 
cation would serve for ion storage, 
but distinct mechanical presence 
of calcification was required for struc- 
tural functions. 

Carl Gans (State University of New 
York at Buffalo) was chairman of the 
meeting and Warren F. Walker (Ober- 
lin) organized the symposium. Dis- 
cussant was Bobb Schaeffer (American 
Museum of Natural History). 

CARL GANS 
Department of Biology, State 
University of New York at Buffalo 

Forthcoming Events 

April 
21-24. American Geophysical Union, 

Washington, D.C. (AGU, 1515 Massa- 
chusetts Ave., NW, Washington, D.C.) 

22-24. Institute of Electrical and Elec- 
tronics Engineers, 16th annual southwest- 
ern conf., Dallas, Tex. (F. E. Brooks, Jr., 
Military Electronics Div., Ling Temco 
Vought, P.O. Box 6118, Dallas 75222) 

22-24. British Inst. of Radiology, 25th 
congr., London, England. (British Institute 
of Radiology, 32 Welbeck St., London, 
W.1) 

22-25. National Council of Teachers of 
Mathematics, Miami Beach, Fla. (H. T. 
Karnes, Dept. of Mathematics, Louisiana 
State Univ., Baton Rouge 3) 

23-25. American Gastroenterological 
Conv., Philadelphia, Pa. (C. E. Nelson, 
313 N. First St., Ann Arbor, Mich.) 

27-1. Photographic Science and Engi- 
neering, intern. conf., New York, N.Y. 
(W. Clark, Eastman Kodak Laboratories, 
Rochester, N.Y. 14650) 

28-1. Dallas-Southwest Industrial Trade 
Fair, Dallas, Tex. (C. L. Wells, P.O. Box 
26010, Dallas 26) 

29-1. Acoustical Fatigue, 2nd intern. 
conf., Dayton, Ohio. (D. M. Forney, Re- 
search and Technology Div., U.S. Air 
Force Systems Command, Wright-Patter- 
son Air Force Base, Dayton) 

29-2. Peaceful Uses of Space, 4th natl. 
conf., Boston, Mass. (G. A. Rogovin, 501 
Boylston St., Boston 16) 

29-2. American Thyroid Assoc., annual, 
Rochester, Minn. (T. Winship, ATA, 110 
Irving St., NW, Washington, D.C. 20010) 
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4 outstandingly engineered high voltage units 
cover range from 1000 to 10,000 volts-all 
solid state circuitry-instant start-current 
overload relays and complete internal interlock 
system for maximum protection-available 
with preset timer for runs to 5 hours 

ACCESSORIES 
Model SP-4 Servoscanner for 4 ir radiopaper- 
gram scanning U Electrophoresis coolants and 
Whatman paper rolls U Specially designed 
compact water coolers for controlled water 
circulation 
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for complete details on all Savant 
High Voltage Electrophoresis Systems 
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Ridge Natl. Laboratory, P.O. Box X, Oak 
Ridge, Tenn. 37831) 

30-2. Agricultural History Soc., annual, 
Cleveland, Ohio. (A. G. Bogue, History 
Dept., Univ. of Iowa, Iowa City) 

30-2. American Cleft Palate Assoc., 
22nd annual, Los Angeles, Calif. (ACPA, 
Parker Hall, Univ. of Missouri, Columbia 
65202) 

30-2. Midwestern Psychological Assoc., 
36th annual, St. Louis, Mo. (F. A. Mote, 
Psychology Dept., Univ. of Wisconsin, 
Madison 53706) 

30-3. Wilson Ornithological Soc., Kala- 
mazoo, Mich. (P. B. Hofslund, Biology 
Dept., Univ. of Minnesota, Duluth) 

30-6. Mexican Natl. Acad. of Medicine, 
Mexico City. (A. Lavarez-Bravo, Unidad 
de Congresos del Centro Mexico, Bloque 
"B", Av. Chauhtenoc 330, Mexico, D.F.) 

May 

1. Chemical Inst. of Canada, Rubber 
Chemistry Div., annual, Niagara Falls, 
Ont. (CIC, 48 Rideau St., Ottawa, Ont.) 

1-2. American Type Culture Collection, 
symp., Washington, D.C. (W. A. Clark, 
12301 Parklawn Dr., Rockville, Md.) 

1-2. Association of Clinical Scientists, 
Philadelphia, Pa. (R. P. MacFate, 54 W. 
Hubbard St., Chicago, Ill. 60610) 

1-2. Minnesota Acad. of Science, Moor- 
head. (M. R. Boudrye, 3100 38th Ave. S., 
Minneapolis 6, Minn.) 

1-2. Nebraska Acad. of Sciences, Lin- 
coln. (C. B. Schultz, 101 Morrill Hall, 
Univ. of Nebraska, Lincoln 8) 

1-2. North Dakota Acad. of Science, 
Fargo. (B. G. Gustafson, Univ. of North 
Dakota, Extension Div., Grand Forks) 

1-3. Society of Biological Psychiatry, 
Los Angeles, Calif. (H. E. Himwich, SBP, 
Galesburg State Research Hospital, Gales- 
burg, Ill.) 

1-3. Wisconsin Acad. of Sciences, 
Arts, and Letters, annual, Wausau. (W. 
E. Scott, 1721 Hickory Dr., Madison, 
Wis.) 

1-4. American Psychoanalytic Assoc., 
annual, Los Angeles, Calif. (Mrs. H. 
Fischer, APA, 1 E. 57 St., New York N.Y. 
10022) 

2-3. Academy of Psychoanalysis, an- 
nual, Los Angeles, Calif. (J. R. Royce, 
The Academy, 125 E. 65 St., New York, 
N.Y. 10021) 

3-7. Electrochemical Society, spring 
meeting, Toronto, Ont., Canada. (ES, 30 
E. 42 St., New York, N.Y. 10017) 

3-7. American Soc. for Microbiology, 
annual, Washington, D.C. (American Inst. 
of Microbiology, 115 Huron View Blvd., 
Ann Arbor, Mich.) 

3-9. Medical Biological Congr., Mutters, 
Austria. (P. Newhaiiser, Abilindastr. 52a, 
Miinchen-Griifelfing, Germany) 

4-5. Bioengineering, 1st annual Rocky 
Mountain symp., U.S. Air Force Acad., 
Colorado Springs, Colo. (R. J. Gowan, 
Dept. of Electrical Engineering, U.S. Air 
Force Acad., Colorado Springs 80840) 
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Ridge, Tenn. 37831) 
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Fischer, APA, 1 E. 57 St., New York N.Y. 
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nual, Los Angeles, Calif. (J. R. Royce, 
The Academy, 125 E. 65 St., New York, 
N.Y. 10021) 
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meeting, Toronto, Ont., Canada. (ES, 30 
E. 42 St., New York, N.Y. 10017) 

3-7. American Soc. for Microbiology, 
annual, Washington, D.C. (American Inst. 
of Microbiology, 115 Huron View Blvd., 
Ann Arbor, Mich.) 

3-9. Medical Biological Congr., Mutters, 
Austria. (P. Newhaiiser, Abilindastr. 52a, 
Miinchen-Griifelfing, Germany) 

4-5. Bioengineering, 1st annual Rocky 
Mountain symp., U.S. Air Force Acad., 
Colorado Springs, Colo. (R. J. Gowan, 
Dept. of Electrical Engineering, U.S. Air 
Force Acad., Colorado Springs 80840) 

4-5. Chemical and Petroleum Instru- 
mentation, 5th natl. symp., Instrument Soc. 
of America, Wilmington, Del. (G. H. Rob- 
inson, Engineering Dept., E. I. duPont de 
Nemours Co., Wilmington) 

4-6. Instrument Soc. of America, Bio- 
medical Sciences Div., 2nd natl. symp., 

4-5. Chemical and Petroleum Instru- 
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Albuquerque, N.M. (R. F. Rust, Brooks, 
Feeger Assoc., 1238 Ortiz S.E., Albu- 
querque) 

4-6. American Inst. of Aeronautics and 
Astronautics, Aerospace Propulsion meet- 
ing, Cleveland, Ohio. (AIAA, 500 Fifth 
Ave., New York, N.Y. 10036) 

4-6. Aerospace Instrumentation, 10th 
natl. symp., Instrument Soc. of America, 
New York, N.Y. (ISA, 530 William Penn 
PI., Pittsburgh 19, Pa.) 

4-6. Asymptotic Solutions of Differ- 
ential Equations and Their Applications, 
symp., Madison, Wis. (C. Wilcox, 
Mathematics Research Center, Univ. of 
Wisconsin, Madison 53706) 

4-6. American Soc. for Quality Con- 
trol, 18th annual conv., Buffalo, N.Y. 
(ASQC, 161 West Wisconsin Ave., Mil- 
waukee 3, Wis.) 

4-6. Inhaled Radioactive Particles and 
Gases, symp., Richland, Wash. (W. J. 
Bair, Biology Laboratory, Hanford Labor- 
atories, Richland, Wash.) 

4-7. Biomedical Sciences Instrumenta- 
tion, 2nd natl. symp., Instrument Soc. of 
America, Univ. of New Mexico, Albu- 
querque. (P. F. Salisbury, St. Joseph 
Hospital, 501 S. Buena Vista St., Burbank, 
Calif.) 

4-8. American Psychiatric Assoc., 120th 
annual, Los Angeles, Calif. (W. E. Barton, 
1700 18th St., NW, Washington, D.C.) 

4-8. Strata Control and Rock Mechan- 
ics intern. conf., New York, N.Y. (S. 
Boshkov, School of Mines, Columbia 
Univ., New York, N.Y.) 

4-22. United Nations Commission on 
Narcotic Drugs, 19th session, Geneva, 
Switzerland. (UN, Palais des Nations, 
Geneva) 

5-6. Human Factors in Electronics, 5th 
natl. symp., San Diego, Calif. (M. Freitag, 
1910 Shire Dr., El Cajon, Calif.) 

5-7. Electronic Components Conf., 
Washington D.C. (J. Bohrer, 401 N. 
Broad St., Philadelphia, Pa.) 

5-9. Nuclear Radiation Hazards, intern. 
symp., Intern. Civil Defence Organiza- 
tion, Monaco. (ICDO, 28 avenue Pictet- 
de-Rochemont, Geneva, Switzerland) 

5-9. Virginia Acad. of Science, Char- 
lottesville. (R. C. Berry, P.O. Box 8315, 
Richmond, Va.) 

6-7. Laser/Electron Beam, seminar, 
Chicago, Ill. (R. Aptekar, Information 
Services Dept., American Soc. of Tool and 
Manufacturing Engineers, 10700 Puritan 
Ave., Detroit, Mich. 48238) 

6-7. Optical Masers Symp., Toronto, 
Ont., Canada. (R. N. Hall, General Elec- 
tric Research Laboratory, P.O. Box 1088, 
Schenectady, N.Y.) 

6-8. American Assoc. of Genito-urinary 
Surgeons, Rye, N.Y. (2020 93rd St., Cleve- 
land 6, Ohio) 

6-8. Psychosomatic Research, European 
conf., Athens, Greece. [G. S. Philippopou- 
los, 4 Monis Petraki St., Athens (140)] 

6-8. Society for Experimental Stress 
Analysis, spring meeting, Salt Lake City, 
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los, 4 Monis Petraki St., Athens (140)] 

6-8. Society for Experimental Stress 
Analysis, spring meeting, Salt Lake City, 
Utah. (B. E. Bossi, 21 Bridge Sq. Westport, 
Conn.) 

6-9. Acoustical Soc. of America, 66th 
spring meeting, New York, N.Y. (W. 
Waterfall, 335 E. 45 St., New York, 
N.Y.) 

7-8. Vacuum Microbalance Techniques, 
4th conf., Pittsburgh, Pa. (F. A. Brassart, 

Utah. (B. E. Bossi, 21 Bridge Sq. Westport, 
Conn.) 

6-9. Acoustical Soc. of America, 66th 
spring meeting, New York, N.Y. (W. 
Waterfall, 335 E. 45 St., New York, 
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7-8. Vacuum Microbalance Techniques, 
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Westinghouse Research and Development 
Center, Beulah Rd., Pittsburgh 35) 

7-8. International College of Surgeons, 
British section, summer meeting, London. 
(Secretariat, 1516 Lake Shore Dr., Chi- 
cago, Ill. 60610) 

7-9. Society for American Archaeology, 
30th, Chapel Hill, N.C. (W. H. Sears, 
Florida State Museum, Gainesville) 

7-9. Society of Neurological Surgeons, 
Rochester, Minn. (SNS, Duke Univ. Medi- 
cal Center, Durham, N.C.) 

7-10. International Assoc. for Bronchol- 
ogy, 14th congr., Vienna, Austria. (Secre- 
tariat, Vienna Acad. of Medicine, 4, Al- 
serstr., Vienna 9) 

8-9. Colorado-Wyoming Acad. of Sci- 
ence, Denver, Colo. (Mrs. C. Norton, 
Dept. of Botany, Colorado State Univ., 
Fort Collins) 

8-9. North Carolina Acad. of Science, 
Davidson. (J. A. Yarbrough, Meredith Col- 
lege, Raleigh, N.C.) 

8-9. Surgical Research Soc., Sheffield, 
England. (A. P. M. Forrest, Surgical Unit, 
Cardiff Royal Infirmary, Newport Rd., 
Cardiff, South Wales) 

8-9. Surface Physics, Washington State 
Univ. Pullman. (E. E. Donaldson, Physics 
Dept., Washington State Univ., Pullman) 

8-20. Space Research, 7th plenary 
meeting, ICSU committee, Florence, Italy. 
(E. R. Dyer, Jr., National Acad. of Sci- 
ences-National Research Council, 2101 
Constitution Ave., Washington, D.C.) 

10-14. Cardiology, 3rd Asian-Pacific 
congr., Kyoto, Japan. (S. Hayase, Medical 
Clinic, Kyoto Univ. Hospital, Sakyo-ku, 
Kyoto) 

10-14. French Soc. of Ophthalmology, 
71st congr., Paris. (M. A. Dollfus, Societe 
Frangais d'Ophthalmologie, 27, rue du 
Faubourg-Saint-Jacques, Paris 160) 

10-14. American Proctologic Soc., 
Philadelphia, Pa. (APS, 7815 East Jef- 
ferson, Detroit 14, Mich.) 

10-15. Photographic Science and Engi- 
neering, intern. conf., Palisades Park, 
N.J. (Executive Secretary, Soc. of Photo- 
graphic Scientists and Engineers, Box 1609, 
Main Post Office, Washington, D.C.) 

11-13. Aerospace Electronics, 16th natl. 
conf., Dayton, Ohio. (Y. Jacobs, 1917 
Burbank Dr., Dayton 45406) 

11-14. Society for Industrial and Ap- 
plied Mathematics, spring meeting, Wash- 
ington, D.C. (SIAM, Box 7541, Philadel- 
phia 1, Pa.) 

11-14. American Urological Assoc., 
annual, Pittsburgh, Pa. (AUA, 1120 
North Charles St., Baltimore, Md.) 

11-16. Assessment of Radioactive Body 
Burdens in Man, symp., IAEA, Heidelberg, 
Germany. (IAEA, Div. of Public In- 
formation Karntnerring 11, Vienna, Aus- 
tria.) 

11-14. Aerospace Medical Assoc., 35th 
annual, Bal Harbour, Fla. (W. J. Ken- 
nard, c/o Washington Natl. Airport, 
Washington, D.C. 20001) 

11-14. Biological Editors, conf., Ann 
Arbor, Mich. (R. L. Zwemer, Committee 
on European Editors, c/o American Phys- 
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SECOND GAS CHROMATOGRAPHY 
SCHOOL AND WORKSHOP 

"Bio-Analytical Applications 

of Gas Chromatography" 

April 27-May 1, 1964 

Featuring: 

Two day School- 

three day Application Workshop 

* Blood and Respiratory gases 

* Anesthetics 

* Steroids and Urinary Acids 

* Physiological amines and 

amino acids 

* Pharmaceuticals 

Write for program bulletin now! 

Registration closes April 25, 1964 

Program Chairman 

P. 0. Box 15409 

Baton Rouge, Louisiana 
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MODULAR CONSTRUCTED 
CABINETRY LETS YOU 
CUSTOMIZE ENCLOSURES TO 
YOUR LABORATORY NEEDS 

Versatile Modu-Mount* units provide the 
ultimate in space efficiency and mounting 
convenience. They protect your valuable 
laboratory instruments and offer almost 
limitless arrangement possibilities. Assem- 
ble quickly without special tools. As needs 
change, enclosures and accessories can be 
altered with screwdriver-ease to house new 
components. No waste, no major overhaul 
-Modu-Mount enclosures answer your 
needs both today and tomorrow. Ruggedly 
built to highest construction standards. All 
steel is bonderized. All hole spacing meets 
EIA specifications. Acid and scuff-resistant 
finish. Complete line of accessories includes: 
stationary or slide-out writing surfaces, 
canopy lights, drawers, shelving, vibration 
mounts, bases with casters or floor levelers. 
For assistance in planning your installation 
or product packaging call the Industrial 
Sales Manager at nearest Honey- - 
well office. Or write: Honeywell, 
Minneapolis, Minn. 55408, Dept. ONEY 

SE-4-22 *trademark 
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DETECTION 
STRATEGY 
DETECTION 
STRATEGY 

Problem: An enemy equips 
innocent-looking merchant 
ships with nuclear-armed 
rockets and stations them at 
off-shore launch positions, 
preparing for a coordinated 
attack on the United States. 
What system can detect such 
a move in time to take action 
yet does not create intolerable 
numbers of false alarms? 

This is an example of the 
challenging tasks assigned to 
the Center for Naval Analy- 
ses of The Franklin Institute. 

In examining this threat, 
CNA analysts evaluated the 
relative contributions of 
patrol reports, intelligence 
sources, and other alarm sys- 
tem components. Their report 
showed the various degrees 
of detection sensitivity which 
could be attained, and the 
likelihood of false alarms, 
with alternative systems. It 
also suggested guide lines for 
further work. 

CAREER OPPORTUNITIES with 
CNA are now available for 
Operations Analysts, Mathe- 
maticians, Physicists, and 
Engineers. For additional 
information, write: 

Director 
CENTER FOR NAVAL ANALYSES 
Dept. S 
1710 H St., N.W., Washington, D.C. 

CNANW_ 
CENTER FOR NAVAL ANAL YSES 

OF THE FRANKLIN INSTITUTE 

OEG * OPERATIONS EVALUATION GROUP 
INS - INSTITUTE OF NAVAL STUDIES 
NAVWAG * NAVAL WARFARE ANALYSIS GROUP 

An equal opportunity employer 
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12. American Inst. of Chemical Engi- 
neers, tri-sectional symp., Newark, N.J. 
(R. H. Dodds, Gibbs & Hill, Inc., 393 
Seventh Ave., New York, N.Y.) 

13-14. Society of Plastics Engineers, 
plastics in space, conf., Garden City, N.J. 
(D. Hassel, Grumman Aircraft Engineer- 
ing Corp., Bethpage, L.I., N.Y.) 

13-15. Biomathematics and Computer 
Science in the Life Sciences, 2nd annual 
symp., Houston, Tex. (Univ. of Texas 
Graduate School of Biomedical Sciences, 
102 Jesse Jones Bldg., Texas Medical 
Center, Houston 77025) 

13-15. Society of Professional Well Log 
Analysts, 5th intern. symp., Midland, 
Tex. (F. Wheeler, SPWLA, P.O. Box 
4713, Tulsa 14, Okla.) 

14-15. Radiochemical Processing Symp., 
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19-22. German Soc. for Applied Optics, 
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