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Recent research reports indicate that Naphthol AS-E 
Phosphate is especially useful for study of leukocytes 
in blood film. * Previous research had reported the value 
of this and other Naphthol compounds for demonstra- 
tion of alkaline or acid phosphatase in frozen sections 
mounted on glass slides.** 

To aid in these studies NBCo has prepared a con- 
venient,economical kit of nine Naphthol ASphosphates, 
each bottle containing 250 mg. The complete kit at 
$13.95 represents 20% savings over the individual price 
schedule... another instance when important bio- 
chemicals come from NBCo at important savings. 

NBCo ... world's largest biochemicals house with 
more than 2600 products of unsurpassed quality... 
delivers anywhere, with utmost speed and dispatch. 

M. S. Burstone, J. Histochem & Cytochem, 
9, 146 (1961) 

**M. S. Burstone, J. Nat. Cancer Inst. 21, 523 (1958) 
and J. Histochen. & Cytochem, 6, 322 (1958) 

The literature references should not be interpreted as 
either an endorsement or disapproval of the biochemical 
by the cited investigator. 

Naphthol AS Compounds: 
5 GRAM 1 GRAM 

NAPHTHOL BOTTLE PRICE BOTTLE PRICE 
COMPOUND PER GRAM PER GRAM 

AS-E PHOSPHATE $8.90 $9.50 
AS-CL PHOSPHATE 8.90 9.50 
AS-AN PHOSPHATE 8.90 9.50 
AS-GR PHOSPHATE 10.90 11.90 
AS-TR PHOSPHATE 10.90 11.55 
AS-BI PHOSPHATE 10.90 11.50 
AS-MX PHOSPHATE 10.90 11.55 
AS-D ACETATE 7.90 8.25 
AS-LC ACETATE 7.90 8.25 
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WI EY XBOOKS 

Including INTERSCIENCE 

Kirk-Othmer: 
ENCYCLOPEDIA OF CHEMICAL TECHNOLOGY 
Second Edition-Volume I 
Executive Editor: ANTHONY STANDEN, Interscience 
Publishers. Editorial Board: Herman F. Mark, Polytechnic 
Institute of Brooklyn; John J. McKetta, Jr., University of 
Texas; and Donald F. Othmer, Polytechnic Institute of 
Brooklyn. The revised edition of the standard work on the 
American chemical industry, its methods, processes, equip- 
ment and materials. An Interscience Book. Vol. 1: 1963. 
1010 pages. $35.00. 

BIOLOGY TEACHERS' HANDBOOK 
By J. J. SCHWAB, The University of Chicago. Under the auspices 
of the AIBS Biological Sciences Curriculum Study. A new hand- 
book offering guides and materials to the biology teacher for use 
in the classroom and for self-study on basic physics and chemistry 
underlying modern biology. 1963. Approx. 640 pages. $7.00. 

GENERAL PHYSICS 
Third Edition 
By the late OSWALD BLACKWOOD; WILLIAM KELLY, 
American Institute of Physics; and RAYMOND M. BELL, Wash- 
ington & Jefferson College. A complete revision of a successful 
text that uses fundamental concepts to tie together a large range 
of topics in physics. 1963. 685 pages. $8.50. 

INTRODUCTORY MECHANICS 
By EDWIN F. TAYLOR, Wesleyan University. Develops the 
fundamental field of mechanics with a degree of care, depth, 
and clarity that is exceptional in introductory treatments of the 
subject. 1963. 423 pages. $8.75. 

MAN AND HIS PHYSICAL UNIVERSE 
Second Edition 
By RICHARD WISTAR, Mills College. This text provides a sound 
foundation in the physical sciences for non-science majors. The 
background of modern theories is clarified, and practical examples 
of how they can be applied are given. 1963. 376 pages. $7.95. 

LINEAR PROGRAMMING AND THE THEORY OF GAMES 
By ABRAHAM M. GLICKSMAN, The Bronx High School of 
Science, and Polytechnic Institute of Brooklyn. A simple, brief, 
yet self-contained exposition of the basic ideas and techniques of 
linear programming and the theory of matrix games. 1963. 131 
pages. Paperbound: $2.25. Hard cover: $4.95. 

THE SEA 
Ideas and Observations on Progress in the Study of 
the Seas 
In three volumes 
Edited by M. N. HILL, Cambridge (General Editor); EDWARD 
D. GOLDBERG, University of California, La Jolla; C. O'D. 
ISELIN, Woods Hole Oceanographic Institution; and W. H. 
MUNK, University of California, La Jolla. Divided into six major 
sections, this work covers physical oceanography (Vol. I); com- 
position of sea water, comparative and descriptive oceanography 
and oceanographic methods (Vol. 2); the earth beneath the sea 
and an historical survey of its evolution through geological time 
(Vol. 3). Interscience Books. Vol. 1: 1962. 864 pages. $25.00. 
Vol. 2: 1963. Approx. 554 pages. $20.00. Vol. 3: 1963. Approx. 
850 pages. In press. 

ELECTRONIC CIRCUITS AND INSTRUMENTATION 
SYSTEMS 
By JACK J. STUDER, University of California, Berkeley. This 
book employs an integrated treatment of circuits and electronics 
to develop the theory of electronic instrumentation. 1963. 423 
pages. $10.75. 

SPECTROMETRIC IDENTIFICATION OF ORGANIC 
COMPOUNDS 
By ROBERT M. SILVERSTEIN and G. CLAYTON BASSLER, 
both of Stanford Research Institute. This book considers four kinds 
of spectra: mass, infrared, nuclear magnetic resonance, and ultra- 
violet spectrometry. It shows how these areas of spectrometry can 
be applied in the solution of a great number of identification 
problems. 1963. 303 pages. $8.50. 

HANDBOOK OF MATHEMATICAL PSYCHOLOGY 
Volumes 1, 11, and III 
Edited by R. DUNCAN LUCE and ROBERT R. BUSH, both of 
the University of Pennsylvania; and EUGENE GALANTER, Uni- 
versity of Washington. A systematic survey of mathematical psy- 
chology by experts in the field. Volume I includes measurement, 
psychophysics, and methodology; Volume II presents the main 
body of mathematical learning theory and the aspects of social 
behavior that have received mathematical treatment; Volume III 
covers visual and auditory mechanisms, utility and preference 
theory, and mathematics. Vol. 1: 1963. 491 pages. $10.50. Vol. 
II: 1963. Appox. 624 pages. Prob. $12.00. Vol. III: In prepa- 
ration. 

READINGS IN MATHEMATICAL PSYCHOLOGY 
Volumes I and 11 
Edited by R. DUNCAN LUCE and ROBERT R. BUSH, both of 
the University of Pennsylvania; and EUGENE GALANTER, Uni- 
versity of Washington. Contains a wide variety of papers on orig- 
inal research, reprinted from a number of journals, representing 
important contributions to the progress of mathematical psy- 
chology. It can serve as either a companion to the HANDBOOK 
OF MATHEMATICAL PSYCHOLOGY or alone as a valuable 
reference source. Vol. 1: 1963. Approx. 580 pages. Prob. $8.95. 
Vol. II: 1963. In Press. 

MOLECULAR VIB-ROTORS 
The Theory and Interpretation of High 
Resolution Infrared Spectra 
By HARRY C. ALLEN, Jr., National Bureau of Standards; and 
PAUL C. CROSS, Mellon Institute. Covers the theory of the vi- 
brating-rotating molecules, energies, selection rules, and line 
strengths. Theory is developed starting with the derivation of 
the general Hamiltonian. The Hamiltonian is solved in the rigid 
rotor approximation, and the solutions are discussed in detail. 
1963. 324 pages. $13.50. 

THREE-DIMENSIONAL PROBLEMS AND 
THE THEORY OF ELASTICITY 
By A. E. LUR'E. Translated from the Russian by D. McVean. 
Here is the first English translation of a classic work, considered 
by specialists to be the most important contribution to the linear 
field since Love's standard text in the twenties. An Interscience 
Book. 1963. Approx. 412 pages. Prob. $12.00. 

COMPUTER SIMULATION OF PERSONALITY 
Frontier of Psychological Theory 
Edited by SILVAN S. TOMKINS, Princeton University; and 
SAMUEL MESSICK, Educational Testing Service. This book con- 
sists of the papers and the formal discussions presented at a con- 
ference on computer simulation and personality theory held at 
Educational Testing Service and Princeton University in June, 1962. 
1963. 325 pages. $5.00. 

ESSENTIALS OF HEALTHIER LIVING 
A realistic college text in personal 
and community health 
Second Edition 
By JUSTUS J. SCHIFFERES, Health Education Council. A new 
edition of a text that is famous for its wealth of "built-in" teach- 
ing aids and its emphasis on subjects that meet students' needs and 
instructors' tested teaching preferences. 1963. 361 pages. $6.25. 

Send for examination copies. 

Note change of address. 

JOHN WILEY & SONS, Inc., 605 Third Avenue, New York 16, N. Y. 
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WILEY BOOKS 

Including INTERSCIENCE 

GROUP THEORY 
The Application to Quantum Mechanics 

By PAUL H. E. MEYER, The Catholic University of America; 
and EDMOND BAUER, Laboratoire de Chimie Physique, Paris. 
One of the very few introductory books on the connection between 
physics and group theory. Seldom has an application of so-called 
pure mathematical physics had more appeal than the use of group 
theory in quantum mechanics. A North-Holland (Interscience) 
Book. 1963. 288 pages. $9.75. 

PRINCIPLES OF CHEMISTRY 

By R. T. SANDERSON, State University of Iowa. A careful and 
complete introduction to elementary chemistry. The book empha- 
sizes the relationship between atoms and the properties of matter. 
1963. 626 pages. $7.95. 

ANIMAL PHYSIOLOGY 

By BRADLEY T. SCHEER, University of Oregon. A synthesis of 
leading facts and ideas in the physiology of animals, presented 
from the general and comparative viewpoints, and including both 
biochemical and biophysical aspects of the subject. 1963. Approx. 
400 pages. Prob. $9.95. 

CONCISE ENCYCLOPEDIA OF NUCLEAR ENERGY 

Edited by D. E. BARNES. Includes the new knowledge and tech- 
nology in the nuclear energy field. Its expositions are simply 
worded, but accurate, and the scope is wide enough to include 
not only strictly "nuclear" items, but also subjects on general 
technology to which the nuclear scientist or engineer must fre- 
quently refer. An Interscience Book. 1962. 886 pages. $25.00. 

SELECTED VALUES OF THERMODYNAMIC 
PROPERTIES OF METALS AND ALLOYS 

By RALPH HULTGREN, RAYMOND L. ORR, PHILIP D. AN- 
DERSON, and KENNETH K. KELLEY, all of the University of 
California, Berkeley. Presents reliable thermodynamic data for all 
metallic elements and binary alloy systems. The result of a critical 
survey of every research publication in which relevant data appear. 
1963. 963 pages. $12.50. 

MODERN PHYSICS 
The Quantum Physics of Atoms, Solids, and Nuclei 
Second Edition 

By ROBERT SPROULL, Cornell University. Presents an analytical 
study of modern physics (the quantum physics of atoms, mole- 
cules, solids and nuclei) at a level between the descriptive intro- 
ductory college course and the highly mathematical graduate 
course. 1963. 630 pages. $9.75. 

QUANTITATIVE ORGANIC ANALYSIS 
VIA FUNCTIONAL GROUPS 
Third Edition 

By SIDNEY SIGGIA, Olin Mathieson Chemical Corporation. Con- 
tains the best available general methods for determining organic 
compounds via their functional groups. The methods have been 
chosen for accuracy, precision, simplicity, time required for analy- 
sis, and general applicability to a class of compounds. 1963. 
697 pages. $19.00. 

CRYSTAL STRUCTURES 
Volume I-Second Edition 
By RALPH W. G. WYCKOFF, University of Arizona. The first 
volume in a new edition of a work that covers the known crystal 
structure of all elements and compounds. An Interscience Book. 
1963. Approx. 580 pages. Prob. $18.50. 

LUMINESCENCE IN CRYSTALS 
By D. CURIE, University of Paris. Translated by C. F. J. Garlick. 
Presents an up-to-date review of many fundamental processes and 
phenomena of luminescence in solids together with much back- 
ground physics essential to its subject matter. 1963. In press. 

THEORETICAL PHYSICS 
Classical Mechanics and Electrodynamics 
By ROALD K. WANGSNESS, University of Arizona. A concise, 
yet thorough and exceptionally clear coverage of the classical 
physics basic to an understanding of modern atomic and molec- 
ular theories and applications. 1963. 413 pages. $9.75 

MINERALOGY AND TYPES OF DEPOSITS 
OF SELENIUM AND TELLURIUM 

By N. D. SINDEEVA, Institute of Mineralogy, Geochemistry, and 
Crystallography of Rare Elements, Moscow. A comprehensive 
treatment of all aspects of the properties, application, economics 
technology, methods of determination, geology, and geochemistry 
of selenium and tellurium. An Interscience Book. 1963. Approx. 
310 pages. Prob. $13.50. 

ELEMENTARY MICROBIOLOGY 

By ORVILLE WYSS, University of Texas; the late 0. B. WIL- 
LIAMS, formerly of the University of Texas; and E. W. 
GARDINER, Texas Christian University. Treating microbiology 
as an emergent major sub-division of biological science, this book 
presents representative areas of the field so that the student may 
appreciate the scope of the subject and methods for obtaining new 
information. 1963. Approx. 340 pages. Prob. $7.00 

RATES AND EQUILIBRIA OF ORGANIC REACTIONS 
As Treated by Statistical, Thermodynamic, 
and Extrathermodynamic Methods 

By JOHN E. LEFFLER, Florida State University; and ERNEST 
GRUNWALD, Bell Telephone Laboratories, Inc. Deals primarily 
with the theory and actual effects of structural and medium charges 
on the rates and equilibria of organic reactions. 1963. Approx. 
448 pages. Prob. $11.00. 

PARTICLE SIZE 
Measurement, Interpretation and Application 

By RIYAD R. IRANI and CLAYTON F. CALLIS, both of Mon- 
santo Chemical Company. A rigorous but simplified comparison of 
techniques for the measurement of particle size. Flow-sheets are 
provided as aids in selecting a specific technique. 1963. Approx. 
200 pages. Prob. $8.50. 

QUANTUM BIOCHEMISTRY 

By BERNARD PULLMAN, The Sorbonne; and ALBERTE PULL- 
MAN, Cenire National de la Recherche Scientifique. This book 
has a twofold purpose: (1) to show biochemists how quantum 
mechanics can yield answers to the problems of the structure and 
mode of action of the constituents of living matter; (2) to pro- 
vide quantum chemists with a general outline of those aspects of 
biochemistry in which their contributions may be useful. An Inter- 
science Book. 1963. Approx. 850 pages. $27.50. 

CHEMICAL APPLICATIONS OF GROUP THEORY 

By F. ALBERT COTTON, Massachusetts Institute of Technology. 
Written for those who desire a sound but practical introduction 
to group theory and its major applications in chemistry. The book 
provides chemists with knowledge and techniques that can be di- 
rectly applied to their work and prepares them to understand the 
advanced theoretical literature in the field. An Interscience Book. 
1963. 295 pages. $12.50. 

Send for examination copies. 

Note change of address. 

JOHN WILEY & SONS, Inc., 605 Third Avenue, New York 16, N. Y. 
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-WILEY BOOKS 

New From INTERSCIENCE 

Chemical Analysis Series 
Volume 16: 
COMPLEXATION IN ANALYTICAL CHEMISTRY 
A Guide for the Critical Selection of Analytical 
Methods Based on Complexation Reactions 
By ANDERS RINGBOM, Abo Akademi, Finland. This book 
represents a new approach to the treatment of complex equilibria, 
based on the concept of the "conditional constant." 1963. Approx. 
408 pages. Prob. $15.00. 

Volume 15: 
THE TITRATION OF ORGANIC COMPOUNDS 
By M. R. F. ASHWORTH, University of the Saar, Saarbrficken, 
Germany. Features an introduction to titration principles, and in- 
cludes summaries for over 100 reagents of the reactions on which 
their use depends, the usual titration conditions, and the end-point 
determination when they are used. 1963. Approx. 448 pages. Prob. 
$13.50. 

Volume 14: 
CHEMICAL ANALYSIS BY FLAME PHOTOMETRY 
By ROLAND HERRMANN, University of Giessen, Germany; and 
C. T. J. ALKEMADE, The University of Utrecht. Translated by 
PAUL T. GILBERT, Jr., Beckman Instrument Inc. A translation 
of the second edition of "Flammenphotometrie," by Herrmann 
and Alkemade, which many regard as the most thorough and 
authoritative book on the subject. 1963. 512 pages. $16.00. 

Volume 13: 
ALTERNATING CURRENT POLAROGRAPHY 
AND TENSAMMETRY 
By B. BREYER, formerly of the University of Sydney; and H. H. 
BAUER, the University of Sydney. The first comprehensive, de- 
tailed account of a technique developed in the authors' labora- 
tories. Frequently referred to as "Breyer's a. c. method," this 
technique is rapidly gaining acceptance all over the world. 1963. 
Approx. 322 pages. Prob. $10.75. 

Chemical Engineering and Processing Series 
Volume 3: 
LIQUID-LIQUID EQUILIBRIUMS 
By ALFRED W. FRANCIS, Socony Mobil Laboratories. 1963. 
Approx. 300 pages. Prob. $12.00. 

Chemistry of Heterocyclic Compounds Series 
Volume 20: 
PYRAZOLONES, PYRAZOLIDONES, AND DERIVATIVES 
By RICHARD E. WILEY, University of Louisville; and PAUL 
WILEY, Upjohn Laboratories. Covers the development of com- 
mercial synthetic organic chemicals for dyes and pharmaceuticals. 
1963. 412 pages. $26.00. 

Volume 19: 
COMPOUNDS WITH THREE AND FOUR-RING MEMBERS 
Edited by ARNOLD WEISSBERGER, Eastman Kodak Company. 
1963. Approx. 880 pages. Prob. $25.00. 

Volume 18: 
THE CYANINE DYES AND RELATED COMPOUNDS 
By FRANCES M. HAMER, formerly with Kodak Ltd. A sys- 
tematic treatment of the cyanines and related compounds. 1963. 
Approx. 808 pages. Prob. $25.00. 

Volume 17: 
FIVE- AND SIX-MEMBERED COMPOUNDS WITH 
NITROGEN AND OXYGEN (EXCLUDING OXAZOLES) 
Edited by RICHARD H. WILEY, University of Louisville. Cov- 
ers all of the O-N heterocycles except oxazoles. 1962. 493 pages. 
$35.00. 

Volume 14: 
PYRIDINE AND ITS DERIVATIVES - PART IV 
Edited by ERWIN KLINGSBERG, American Cyanamid Company. 
A comprehensive presentation of the derivatives of pyridine. 1963. 
In press. 

High Polymers Series . 
Volume 17: 
CONFIGURATIONAL STATISTICS OF 
POLYMERIC CHAINS 
By M. V. VOLKENSTEIN. Translated from the Russian by S. N. 
TIMASHEFF, U. S. Department of Agriculture; and M. J. TIMA- 
SHEFF. 1963. Approx. 608 pages. $20.00. 

Volume 13: 
POLYETHERS In Three Parts 
Edited by NORMAN G. GAYLORD, Gaylord Associates, Inc. 
A comprehensive coverage of the chemistry and technology of 
polyethers. Part 1: 1963. In press. Part II: In preparation. Part 
III: 1962. 303 pages. $12.75. 

Tracts on Physics and Astronomy Series 
Volume 20: 
X-RAY STUDIES OF MATERIALS 
By A. GUINIER, Universite de Paris; and D. L. DEXTER, Uni- 
versity of Rochester. Covers the diverse applications of X-ray 
techniques. 1963. Approx. 148 pages. Prob. $4.95. 

Volume 17: 
THEORY OF PLASMA WAVES 
By J. F. DENISSE, Observatoire de Paris; and J. L. DELCROIX, 
Laboratoire des Hautes Energies, Orsay, France. Translated from 
the French by M. WEINRICH and D. J. BEN DANIEL, both of 
General Electric Research Laboratories. 1963. Approx. 224 pages. 
Prob. $9.75. 

Volume 16: 
THE NUCLEON-NUCLEON INTERACTION 
Experimental and Phenomenological Aspects 
By RICHARD WILSON, Harvard University. A critical discus- 
sion of the field. 1963. Approx. 128 pages. Prob. $4.95. 

Volume 15: 
STRANGE PARTICLES 
By ROBERT KEMP ADAIR, Yale University; and EARLE CA- 
BELL FOWLER, Duke University. Summarizes the important 
properties of the strange particles. 1963. Approx. 144 pages. 
Prob. $4.75. 

Volume 14: 
THE OPTICAL MODEL IN NUCLEAR 
AND PARTICLE PHYSICS 
By P. B. JONES, University of Oxford. Presents the nuclear 
optical model and its application to studies of nuclear size and 
structure. 1963. Approx. 140 pages. Prob. $4.50. 

Volume 13: 
MODERN APPLICATIONS OF PHYSICAL OPTICS 
By M. FRANCON, University of Paris. Sets forth the guidelines 
of modern optical research and the principles underlying the new 
methods. 1963. Approx. 128 pages. Prob. $4.50. 

Send for examination copies. 

Note change of address. 

INTERSCIENCE PUBLISHERS 
a division of JOHN WILEY & SONS, Inc. 605 Third Avenue, New York 16, N. Y. 
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-WILEY BOOKS 

New From INTERSCIENCE 

Monographs and Texts in Physics 
and Astronomy Series 
Volume 9: 
QUANTUM ELECTRODYNAMICS 
Authorized English Edition 
By A. I. AKHIEZER, Physico-Technical Institute, Academy of Sci- 
ences, Ukr. S.S.R., Khar'kov, U.S.S.R. and V. B. BERESTETSKII, 
Academy of Sciences, Moscow, U.S.S.R. Edited and translated by 
G. M. VOLKOFF, University of British Columbia. A translation 
of a well-known book devoted to the systematic exposition of 
quantum electrodynamics. 1963. Approx. 900 pages. Prob. $35.00. 

Volume 8: 
INTERPLANETARY DYNAMICAL PROCESSES 
By E. N. PARKER, The Enrico Fermi Institute for Nuclear Stud- 
ies, The University of Chicago. A deductive approach to inter- 
planetary dynamical phenomena beginning with the dynamics of 
the variable solar corona, this book presents a systematic discus- 
sion of the propagation of energetic particles through interplane- 
tary space. 1963. Approx. 284 pages. Prob. $13.00. 

Polymer Reviews Series 
Volume 5: 
POLYMER SINGLE CRYSTALS 
By P. H. GEIL, Camille Dreyfus Laboratory, Research Triangle 
Institute. Discusses the morphology of polymers crystallized from 
solution and the melt. Reviews all of the recent observations on 
the lamellar, folded chain structure of polymer crystals grown from 
solution and melt including their growth, structure, and properties. 
1963. Approx. 516 pages. Prob. $16.00. 

Volume 4: 
AUTOHESION AND ADHESION OF HIGH POLYMERS 
By S. S. VOYUTSKII. Written in such a way that it can be used 
in the solution of practical problems, this monograph develops the 
diffusion theory of autohesion and adhesion developed by the 
author. 1963. Approx. 300 pages. Prob. $12.00. 

Volume 3: 
POLYMERIZATION OF ALDEHYDES 
AND CYCLIC OXIDES 
By JUNJI FURUKAWA and TAKEO SAEGUSA, both of Kyoto 
University, Japan. Reviews the polymerizations of aldehydes and 
alkylene oxides and discusses the discoveries of new polymerization 
methods and new catalytic systems, together with the polymeriza- 
tion mechanism. 1963. In press. 

Technique of Inorganic Chemistry Series 
Edited by HANS B. JONASSEN, Tulane University. These books 
gather in one series all information about various techniques used 
by investigators interested in inorganic chemistry. The authors are 
recognized authorities in their respective areas and have presented 
techniques in a most lucid and well organized manner. Vol. I: 
1963. Approx. 280 pages. Prob. $11.50. Vol. II: 1963. Approx. 
212 pages. $8.50. Vol. III: 1963. Approx. 320 pages. Prob. $12.50. 

Advances in Organic Chemistry Series . . 
Volumes 3 and 4: 
Edited by R. A. RAPHAEL, The University, Glasgow; E. C. TAY- 
LOR, Princeton University; and HANS WYNBERG, University 
of Groningen, Holland. The latest volumes in a series that freely 
and critically appraises and evaluates useful new methods and ideas 
in order to hasten their acceptance and general use in the field. 
Vol. 3: 1963. 333 pages. $13.75. Vol. 4: 1963. Approx. 280 pages. 
Prob. $1 1.00. 

Progress in Inorganic Chemistry Series 
Volume V: 
Edited by F. ALBERT COTTON, MAassachusetts Institute of Tech- 
nology. This is the fifth volume in a continuing series in which 
experts give expository and interpretative treatments of their spe- 
cial subjects to enable inorganic chemists to keep in touch with 
progress over the entire field. 1963. Approx. 450 pages. Prob. 
$13.00. 

Advances in Enzymology-and Related Subjects 
of Biochemistry Series 
Volume 25: 
Edited by F. F. NORD, Fordham University. Volume 25 of a 
continuing series which gives reviews of the progress made in the 
various branches of this rapidly expanding science. Writers in 
these volumes give authoritative and unbiased reports of new 
developments. 1963. Approx. 565 pages. $15.00. 

Advances in Electrochemistry and Electrochemical 
Engineering Series 
Volume 3: 
Edited by PAUL DELAHAY, Louisiana State University. The 
newest volume in a series that makes available authoritative re- 
views in the area of electrochemical phenomena and bridges the 
gap between electrochemistry as a part of physical chemistry and 
electrochemical engineering. 1963. Approx. 412 pages. $15.00. 

Treatise on Analytical Chemistry Series . . . 
Edited by I. M. KOLTHOFF, University of Minnesota; and 
PHILIP J. ELVING, University of Michigan, with the assistance 
of E. B. SANDELL, University of Minnesota. 

PART 1: THEORY AND PRACTICE OF ANALYTICAL CHEMISTRY 
Volumes 4 and 5 
Part I of this series presents concise, critical, comprehensive, and 
systematic treatments of all aspects of modern analytical chemistry, 
stressing the fundamental theoretical basis, and the methodology 
and practical fundamentals used for the development of analytical 
methods and for their implementation. Part I: Vol. 4: 1963. 
Approx. 860 pages. Prob. $31.00. Vol. 5: 1963. Approx. 840 pages. 
Prob. $33.00. 

PART II: ANALYTICAL CHEMISTRY OF THE ELEMENTS 
Volume 8 
Part II reviews critically the analytical chemistry of specific ele- 
ments. Volume, 8 deals with the rare earths and the platinum 
metals. Part 11: Vol. 8: 1963. Approx. 562 pages. $20.00. 

Technique of Organic Chemistry Series . . . 
Edited by ARNOLD WEISSBERGER, Eastman Kodak Company. 
Volume 8, Part Il-INVESTIGATION OF RATES AND MECHANISMS 
OF REACTIONS 
Second Edition 
Edited. by S. L. FRIESS, E. S. LEWIS, and ARNOLD WEISS- 
BERGER. The second edition of Volume 8 takes into consideration 
the highly significant advances which have been made in both 
experimental and theoretical methods for the study of reaction 
mechanisms. Part II deals with the very rapid kinetic techniques, 
as well as non-kinetic methods. 1963. Approx. 924 pages. $30.00. 

Volume 11, Parts I and Il-ELUCIDATION OF STRUCTURES BY PHYSI- 
CAL AND CHEMICAL METHODS 
Edited by K. W. BENTLEY, J. P. MAacFarlan and Co. Ltd., Edin- 
burgh, Scotland. A comprehensive presentation of degradative 
methods for the elucidation of structure. Vol. 11, Part I: 1963. 
Approx. 550 pages. $19.50. Vol. 11, Part II: 1963. Approx. 550 
Pages. Prob. $18.00. 

Send for examination copies. 

Note change of address. 
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IBIOPOLYMERS 
A new bimonthly publication devoted to original research 
on the structure, synthesis, and behavior of biopolymers. An 
Interscience publication. Subscription price for, 1963: $18.00. 

RUSSIAN-ENGLISH PHYSICS DICTIONARY 

By IRVING EMIN and the Consultants Bureau Staff of physicist- 
translators. Based on the reading and translation of about 10,000 
pages of recent Soviet physics journals. 1963. Approx. 592 pages. 
$14.00. 

THE TEACHING OF MATHEMATICS 

From Intermediate Algebra through 
First Year Calculus 

By ROY DUBISCH, University of W~ashington; with the assistance 
of VERNON E. HOWES, Fresno State College. Provides teachers 
with general guidelines in teaching mathematics as well as specific 
advice on how to present the various topics included in courses 
ranging from the intermediate algebra level through first year 
calculus. 1963. 124 pages. $2.95. 

MOLECULAR REARRANGEMENTS: Parts I and 11 

Edited by PAUL DE MAYO, University of Western Ontario. The 
first work in English to treat the rearrangements of organic mole- 
cules. Interscience Books. Part I: 1963. Approx. 600 pages. Prob. 
$18.00. Part II: 1963. Approx. 550 pages. Prob. $17.00. 

PHILOSOPHY OF SCIENCE: The Delaware Seminar 

Volume 1: 1961-1962 

Edited by BERNARD BAUMRIN, University of Delaware. Pre- 
senting the results of the first Delaware Seminar in the Philosophy 
of Science, this book contains the opinions of philosophers and 
scientists with regard to the implications of various scientific and 
philosophical subjects. An Interscience Book. 1963. 370 pages. 
$9.75 

SPACE SCIENCE 

Edited by DONALD P. LEGALLEY, Space Technology Labora- 
tories, Inc. Records and evaluates the theoretical and experimental 
findings of the first five years of the "Space Age," including the 
information sent back to earth from 100 American and 50 Soviet 
satellites and space probes. One of the University of California 
Engineering and Physical Science Extension Series. 1963. 668 
pages. $17.50. 

INTRODUCTORY STATISTICAL MECHANICS 
FOR PHYSICISTS 

By D. K. C. MACDONALD, National Research Council. An in- 
troductory work in the use of statistical mechanics presenting 
physical essentials simply, with an indication of critical questions 
of interest to physicists. The book's primary aim is to aid in the 
understanding of statistical mechanics and their use. 1963. 177 
pages. $6.75. 

THE CHEMISTRY OF WOOD 
Edited by B. L. BROWNING, The Institute of Paper Chemistry. 
Presents the outstanding features of the chemistry of wood and 
its components, including important new material on the chem- 
istry of developing wood and the chemistry of bark. An Inter- 
science Book. 1963. Approx. 736 pages. Prob. $24.50 

SYSTEMA HELMINTHUM 

Volume IV: Monogenea and Aspidocotylea 

Volume V: Acanthocephola 

By SATYU YAMAGUTI, Kyoto, Japan. These volumes compile 
the generic descriptions of all trematodes, cestodes, and nematodes, 
bringing together the extensive, scattered literature in the field of 
parasitology. Interscience Books. 1963. In press. 

SCIENTIFIC CREATIVITY: Its Recognition and Devel- 
opment. Selected Papers from the Proceedings of the 
First, Second, and Third University of Utah Confer- 
ences: "The Identification of Creative Scientific Tal- 
ent," Supported by the National Science Foundation. 

Edited by CALVIN W. TAYLOR, The University of Utah; and 
FRANK BARRON, The University of California, Berkeley. Brings 
together carefully selected research reports by leading figures in 
the field of the psychology of creativity, presenting theoretical as 
well as empirical findings. 1963. 419 pages. $7.95. 

TEXTBOOK OF ORGANIC CHEMISTRY 

By ALEXANDER GERO, Hahnemann Medical College. Presents 
organic chemistry, taking advantage of both traditional and mod- 
ern approaches through a unique organization of material. 1963. 
679 pages. $9.50. 

PROCEEDINGS OF THE SYMPOSIUM ON 
TIME SERIES ANALYSIS 
Edited by MURRAY ROSENBLATT, Brown University. This sym- 
posium was held at Brown- University, June 11-14, 1962, and 
sponsored jointly by Brown University and the Office of Naval 
Research. Prominent workers in the field discussed the present state 
of knowledge and considered current basic problems in theory 
and applications. A Publication in the SIAM Series in Applied 
Mathematics. 1963. 497 pages. $16.50. 

VISCOSITY AND FLOW MEASUREMENT: A Laboratory 
Handbook of Rheology 
Edited by J. R. VAN WAZER; J. W. LYONS; K. Y. KIM; and 
R. E. COLWELL, all of the Monsanto Chemical Company. Pre- 
sents modern Theological theory in a form immediately applicable 
to experimental data. An Interscience Book. 1963. Approx. 440 
pages. Prob. $14.00. 

THE MENTAL PATIENT COMES HOME 

By HOWARD E. FREEMAN, Brandeis University; and OZZIE 
G. SIMMONS, University of Colorado. Reports the results of a 
follow-up study of 649 former mental patients during the year 
after hospitalization, showing the factors that influence their be- 
havior and performance. 1963. 309 pages. $7.95. 

PENTOSE METABOLISM IN BACTERIA 

By B. L. HORECKER, New York University School of Medicine. 
A comprehensive review of the current status of the 5-carbon 
sugars in metabolism. One of the CIBA Lectures in Microbial 
Chemistry Series 1963. 100 pages. $4.00. 

MAGNETISM AND THE CHEMICAL BOND 

By JOHN B. GOODENOUGH, Massachusetts Institute of Tech- 
nology. A study of the current position of research into the mag- 
netic interactions of transition metal ions in their solid com- 
pounds. Volume I in the Interscience MONOGRAPHS ON CHEMIS- 
TRY Series-Inorganic Chemistry Section, F. Albert Cotton, Editor. 
1963. Approx. 398 pages. $12.50. 

Send f or examination copies. 

Note change of address. 
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NUMERICAL ANALYSIS 

By NATHANIEL MACON, Auburn University. An introduction 
to numerical analysis, with emphasis on applicability to high-speed 
computing. 1963. 161 pages. $5.50. 

OUTLINES OF BIOCHEMISTRY 

By ERIC E. CONN and P. K. STUMPF, both of the University 
of California, Davis. A modern, over-all picture of the rapidly 
expanding science of biochemistry. 1963. 391 pages. $8.75. 

ORGANIC NAME REACTIONS 

By HELMUT KRAUCH and WERNER KUNZ, both with the 
Studiengruppe ffir angewandte Radio- und Strahlenchemie, Heidel- 
berg, Germany. An encyclopedic collection of all the more im- 
portant organic name reactions and their mechanisms as they are 
accepted today. The book explains and illustrates many reactions 
by their basic classical examples and gives a systematic classi- 
fication of terminology for organic compounds. An Interscience 
Book. 1963. Approx. 320 pages. Prob. $12.50. 

THIS HUMAN WORLD 

By ALLEN K. PHILBRICK, Michigan State University, East Lan- 
sing. Provides new insight into the arrangement of human so- 
ciety on the earth's surface by stressing the concept of human or- 
ganization of area. It examines the three major aspects of geog- 
raphy: the physical, the cultural, and the organizational; and shows 
man as the force that unites the elements of all three. 1963. Ap- 
prox. 456 pages. Prob. $7.95. 

COLOR IN BUSINESS, 
SCIENCE, AND INDUSTRY 

Second Edition 
By DEANE B. JUDD, National Bureau of Standards; and GUN- 
TER WYSZECKI, National Research Council of Canada. Deals 
with the basic concepts of human color vision, stressing the meas- 
urement of color and its specification. Includes a description of 
modern tools and techniques which are basic to color control in 
business and industry. 1963. Approx. 488 pages. Prob. $15.00. 

MEDICINAL CHEMISTRY: Volume VI 
Edited by E. CAMPAIGNE, Indiana University; and the late 
WALTER HARTUNG. Volume VI of this well known series 
contains reviews of Non-Barbiturate Hypnotics-Spinal Cord De- 
pressant Drugs Derived from Polyhydroxy Alcohols-and X-Ray 
Contrast Media. 1963. Approx. 448 pages. Prob. $25.00. 

AN INTRODUCTION TO CLAY COLLOID CHEMISTRY 

For Clay Technologists, Geologists, and Soil Scientists 
By H. VAN OLPHEN, Shell Oil Company. Considers the modern 
concepts in colloid and surface chemistry and the specific appli- 
cation of these concepts to clay systems. An Interscience Book. 
1963. Approx. 296 pages. Prob. $12.00. 

PHYSICS AND CHEMISTRY OF THE 
ORGANIC SOLID STATE 

Volume I 
Edited by D. FOX, State University of New York, Stony Brook; 
M. M. LABES, The Franklin Institute; and A. WEISSBERGER, 
Eastman Kodak Company. An Interscience Book. 1963. Approx. 
860 pages. Prob. $31.00. 

ORGANIC REACTIONS: Volume XIII 

Edited by ARTHUR C. COPE, Massachusetts Institute of Tech- 
nology. The latest volume in a series that presents important syn- 
thetic organic chemical reactions frequently used in research. 1963. 
In press. 

THE ART AND SCIENCE OF GROWING CRYSTALS 

Edited by J. J. GILMAN, Brown University. A detailed discus- 
sion of the theory and practice of crystal growth by more than 
twenty prominent authors: Four major sections discuss vapor 
growth-precipitation from liquids-solidification-and recrystal- 
lization. 1963. Approx. 548 pages. Prob. $20.00. 

INTRODUCTION TO INFORMATION 
STORAGE AND RETRIEVAL 

Tools, Elements 

By JOSEPH BECKER, Data Processing Consultant, Washington, 
D. C.; and R. M. HAYES, President, Advanced Information Sys- 
tems, Incorporated. Provides a foundation and structure within 
which the interaction of developments in information retrieval and 
allied fields can be viewed. 1963. Approx. 400 pages. Prob. $9.75. 

ROCKET PROPULSION ELEMENTS 

An Introduction to the Engineering of Rockets 
Third Edition 

By GEORGE P. SUTTON, North American Aviation, Inc. An 
expanded, revised introduction to the engineering of rocket en- 
gines. New material in the third edition includes the basic ele- 
ments of rocket propulsion and descriptions of some of the cur- 
rent physical mechanisms and their applications. 1963. Approx. 
480 pages. $10.50. 

STATISTICAL MECHANICS 

By KERSON HUANG, Massachusetts Institute of Technology. 
This book presents statistical mechanics as an integral part of the- 
oretical physics, using the kinetic approach to introduce the sub- 
ject. It includes new developments in the theory of many-body 
systems, with applications to liquid helium. 1963. Approx. 488 
pages. $10.00. 

METHODS OF BIOCHEMICAL ANALYSIS 

Volume XI 

Edited by DAVID GLICK, Stanford University Medical School. 
This annual series forms a collection of authoritative methods, 
procedures, and techniques for the determination and assaying of 
biologically important substances and systems. Judicious selection 
of topics emphasizes developments and innovations of current 
interest. An Interscience Book. 1963. 442 pages. $14.50. 

GENERAL OCEANOGRAPHY 
By GUNTHER DIETRICH, the University of Kiel. This English 
translation of Professor Dietrich's well-known Allgemeine Meere- 
skunde presents the major problems and defines the general im- 
portance of modern oceanography. Stress is on recently developed 
quantitative solutions to oceanographic problems. The author has 
incorporated his own scientific contributions. An Interscience Book. 
1963. Approx. 520 pages. Prob. $18.00. 

Send for examination copies. 

Note change of address. 
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The new Sage Series 300 Time Lapse Apparatus provides all 
the basic features necessary for getting excellent motion 
-pictures at high magnifications. The instrument includes a 
desk-mounted vibration-isolation system, camera and drive 
assembly, viewing eyepiece for the microscope, variable 
time exposure control for continuous light photography, and 
trigger for flash synchronization. 

The Series 300 takes pictures (at any of eight rates from 
U to 32 frames/min) with the standard microscope light, 
or any alternate steady light source accepted by the micro- 
scope. Exposures may be varied from % to 6 see by setting 
the control box timer. The apparatus also provides for flash 
synchronization with the camera, and offers time lapse cine- 
photomicrography of exceptional quality at reasonable cost. 

The vibration isolation system, including a special mount 
for damping structure-born vibration (built into a 45"x30" 

524 

desk), insures not only sharp individual frames but also 
perfect frame to frame register. 

Also available from Sage is the completely integrated Series 
100 Time Lapse Cinephotomicrographic Apparatus. The 
Series 100 includes a dual light source (tungsten filament 
for viewing and continuously adjustable intensity xenon 
flash for photography), built-in controls, and other fea- 
tures that make it the most versatile time lapse instrument 
available. 

For complete information, write or telephone today. 

SAGE INSTRUMENTS, INC. 
-2 Spring St., White Plains, N.Y. 914 WH 9-4121 

INSTRUMENTS FOR MEDICAL AND BIOLOGICAL RESEARCH 

Represented by leading microscope dealers throughout the country. 

SCIENCE, VOL. 140 



8.J ..B s. . 

I n _ . S Is f fi . , a c e .. . . . Z .... .. . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~..... as near13 

telephone XI ;a 

through the 
OlHYAUS network ......... 

of laboratory 
and school 

supply 
dealers 

OHAUS 

QUALITY M.... .. 

PRODUCTS, 
are 

S 

available 

!De pf . toinur E F 

in all the 525 

f ifty states 
as well as many 



A D~Ictionary For Working ScientIsts 

In Te Biomedical iel 

CONSULTING EDITORS The fluidity of science today demands at least a speaking knowi-R 
ANATOMY: David L. Bassett, M.D. edge of many disciplines. Thus, a chemist, a zoologist, a pharma- 
ANESTHESIOLOGY: cologist, a psychologist, a biologist needs to know what is, new 

David M. Little, Jr., M.D. in medicine. And the physician must keep current with dlevelop 
BACTERIOLOGY: ments in allied sciences. 

William A. Clark, Ph.D. 
And the key to knowledge is communications. 

BIOCHEMISTRY: 
Isaac Asimov, Ph.D. With new words and terms crowding into the language of bio- 

CARDIOLOGY: medicine at the staggering rate of nearly 1,000 per year, it is 
Henry J. L. Marriott, M.D. essential that working scientists have at their fingertips a depend- 

DENTISTRY: able reference-a current dictionary that will quickly and authori-I 
Austin A. Kutscher, D.D.S. tatively define the new or unfamiliar words he will meet in his 

DERMATOLOGY: association with other specialties. An old dictionary simply will 
Harry M. Robinson, Jr., M.D. not do the job. 

EMBRYOLOGY: 
Bradley . Patte, Ph.D.Stedman's new Medical Dictionary, four-and-a-half years newer 

than any other major medical dictionary, serves, a broad range 
EYMOLOGY:f 

Henry . L. Mrriott M.D.of scientists. It is fast becoming the. standard medical reference 
HISTOLOGY: ~~~~~in laboratories and special and public libraries throughout the 

AlbertI. LasingPh.D.country-and is more and more the pivot for students as well as- 

Wlliam B. Beansn, Mh.D. mdclfed 

NUROLOGY AND PSYCHIATRY: Although custom dictates that the current revision of this great 

Robert B. L. Nesbitt, Jr., M.D. sharpened to precision. Terms that have slipped into disuse 
OPHTHALMOLOGY: have been deleted. The entire language of bio-medical science 

William L. Benedict, M.D. has been searched and thousands of vital terms added. A total 
OTORHINOLARYNGOLOGY: ~~of 120 tables cover the gamut of interests that will use this book M 

Donald F. Proctor, M.D. as a reference. The controlling system for anatomical nomenclature, 
PATHOLOGY: "~~~~~~Nomina Anatomica Parisiensia" has been included. Both the type-E 

ParkrH.OBamrY.D face and format have been changed to increase legibility as wellM 
as attractiveness. A special medical etymology section has been E 

PHARMACOLOGY: ~~~included 'to speed up and ease the rate with which those un- 
Chauncey D. Leake, Ph.D. 
Gerda I. Klingman, Ph.D. familiar with medical terms will master a working vocabulary.- 
Roger W. Sevy, M.D., Ph.D. Illustrations, many in color, offer the reader a concise atlas ofE 
PHYSIOLOGY: ~~~~human anatomy. Thumb indexing and a wealth of text illustrations 

Norman B. Taylor, M.D. add convenience and ease to the quick, total information the E 
William B. Youmans, M.D., Ph.D. reader seeks. Finally, the entirely new contents has been bound 
SURGERY ~~~~~in a handsome, rugged cover designed to stand up over the years- 
Emerson Crosby Kelly, M.D. the book will be in service. 

VTERINARY MEDICINE:.. Of the. many glowing reviews this all-new reference received 
W. A. Hagan, D.Sc. f rom the medical and scientific press, one seems- to sum up its 

- With 34 Aides to Consulting Editors greatest value to the bio-medical field: "it is literally a rewritten 



~tiiNEW A1N1I CLASSIC BOOKS 

- . OF PARTICULAR VALUE TO 
BIOMEDICAL SCIENTISTS 

Pronko: ABNORMAL PSYCHOLOGY 
A new approach to the science-the study of the whole man in his environment, 
1963, 448 pp., 26 figs ........................... $7.50 

Ashley: HUMAN INTERSEX 
A critical evaluation of advances in studies of normal and abnormal sexual de- 
velopment, 1962, 369 pp., 3 figs ........................... $8.50 

Korey, Pope & Robins: ULTRASTRUCTURE AND METABOLISM 
OF THE NERVOUS SYSTEM 

The latest volume in the noted series from the Association for Research in Ner- 
vous and Mental Disease. Considers the disciplines of chemistry and morphology, 
1962, 425 pp., 200 figs .......................................... $17.00 

Hartman: SCIENCE AND THE SAFE PERIOD 
"A compendium of human reproduction." Contains charts, descriptions of meth- 
ods used to determine fertile and infertile periods, 308 pp., 52 tables....$12.00 

Gurr: ENCYCLOPEDIA OF MICROSCOPIC STAINS 
A complete description of agents, their properties and applications including mo- 
lecular weights, solubilities, etc., 1960, 510 pp., illus .$18.50 

Marks & Seeman: THE ACTUARIAL DESCRIPTION OF ABNORMAL PERSONALITY 
- An Atlas of personality descri ptions-empirically arrived at-of adult psychi- 

atric patients who have been classified by personality pattern through MMPI 
Pages and price to be announced 

Grady & Smith: THE OVARY 
The third volume from the International Academy of Pathology. Relates normal 
and pathological physiology with ovarian structure, 1963, 296 pp., 193 figs. $13.50 

Rhodes & Van Rooyen: TEXTBOOK OF VIROLOGY 4th Ed. 
A thorough study of the full spectrum of virus-caused disease, 1962, 613 pp., 
150 figs., 60 tables ............................................... $13.50 

Danowski: CLINICAL ENDOCRINOLOGY In Four Volumes 
Vol. I Pineal, Hypothalamus, Pituitary, and Gonads 

1962 ........... 560 pp., 34 figs .$17.50 
Vol. If Thyroid 

1962 ........... 559 pp., 58 figs .$17.50 _ 
Vol. III Calcium, Phosphorus, Parathyroids, and Bone 

1962 .......... 504 pp., 74 figs. $17.50 
Vol. IV Adrenal Cortex and Medulla 

1962 ............ 510 pp., 51 figs. $17.50 
(When purchased as a complete set, a special price of $60.00 is offered) 

American Physiological Society Series, Section IV 
ADAPTATION TO ENVIRONMENT 
A thoroughgoing study of man, mammal, animal and birds in a wide range of 
environments, natural and induced. .Pages and price to be announced 

The Williams & Wilkins Company publishes a total of 39 journals in medicine and allied sciences. 
Among those which are of particular interest to biomedical scientists are these: 

APPLIED MICROBIOLOGY JOURNAL OF PHARMACOLOGY AND 
BACTERIOLOGY REVIEWS EXPERIMENTAL THERAPEUTICS 

PHARMACOLOGICAL REVIEWS _ 

JOURNAL OF HISTOCHEMISTRY AND TRANSPLANTATION- 
CYTOCHEMISTRY INVESTIGATIVE UROLOGY (To be published begin- 

- JOURNAL OF IMMUNOLOGY fling July, 1963) 

_ 4 T H ~E W IL L IA MS & W ILK I NS C OM PA NY_ 

~iIIIIIIIIIIIIIIIIIIIIIII Pubshers of Books and Periodicals in Medicine and the Allied Sciences 
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fL'@Sa reports On: 
a nice way to look down ... a possible alternative to ninhydrin... confidence in one's position 

Under false colors 
Ecologists have more important things to think about than 
the technicalities of color film, and we have other things to 
think about than ecology.* Let us, nevertheless, make beauti- 
ful music together. To any geologists or others who wish to 
join in, welcome. 

A little while ago we announced a new color film for aerial 
photography and set up a howl about how much more inform- 
ative is photography to which have been added the dimensions 
of color. We now go the next step and suggest that man's color 
vision can be exploited for scientific purposes in a way quite 
unrelated to the color sensation that nature presents to the 
naked eye. 

The brain's response to the spectral distribution of energy 
falling directly on the cones of the retina is measurable but not 
truly describable and certainly immutable. Color film lacks 
such mystical character. If we want to make it see well at 
850mMz, we do so without waiting for eons of evolution. We 
can then use it to adapt the mystical processes of the central 
nervous system to man's needs in 1963 A.D., as distinguished 
from his needs in 200,000 B.C. We have freedom. We can arbi- 
trarily decide that it might be useful to see 

10. as red (when 
it's mostly infrared), 

10. 10 1. 

1. 10. 

500;5, 600,60, 700,0 SOO. 9, 

10''. L 
SOO-, 600o, 700o.~ 8o0,, 

as green (when it's 
10. actually red), and 

as blue (when it's actually green). 
. ) 1 This might give the world a crazy 

aspect but heighten sensitivity to the 
way various carotenoids and xan- 
thophylls mark the members of the 

500qSO 600fng 70ooh. association of a rain forest. 
We can't go on, for fear of betraying our ignorance. Far better 

merely to say that the above-indicated spectral sensitivities are indeed 
available in the three layers of a new film called KODAK EKTACHROME 
Infrared Aero Film, when exposed through a KODAK WRATTEN No. 12 
Filter. We supply it only in aerial-film widths and lengths. If you don't 
know any aerial photographers, ask Eastman Kodak Company, Pro- 
fessional Photographic Division, Rochester 4, N. Y. 

The contributions of Dr. Kazuo Satake and Dr. Tsuneo 
Okuyama and of Mrs. Sasakawa 
At the request of the department of agriculture of a neighbor- 
ing country, we prepared some 2,4,6-Trinitrobenzenesulfonic 
Acid. We announced we had a little left over, and that was 
quickly snatched up. Now we think we know why and have 
decided to stock the compound as EASTMAN 8746. 

Investigation discloses that in one of those thick annual re- 
views of progress in analytical chemistry that everybody ap- 
preciates and some actually get to leaf through at the end of 

*But none more important. 

a slow day when it's too near quitting time to start anything 
new, there was buried a top-of-the-head suggestion that this 
reagent might be a good alternative to ninhydrin for keeping 
track spectrophotometrically of amino acids and peptides 
coming off ion exchange columns. The one paragraph devoted 
to this subject gave a reference, which, on an impulse, we de- 
cided to chase down. This led to p. 654 of Volume 47 of the 
Journal of Biochemistry (Tokyo). 

There we learned that 2,4,6- Trinitrobenzenesulfonic Acid has 
been found to react specifically with primary amines, amino 
acids, and peptides. Extinction coefficients of the products 
run from 1.14 to 1.46 x 104 for amino groups of amines and 
amino acids and 0.98 to 1.12 x 104 for those of peptides at a 
final concentration of N, respectively. Similarity of the relative 
color intensity among various peptides from simple dipeptide 
to oxidized insulin was pointed out as an advantage in assay 
of peptide. 

It seemed to us that a nice contribution had been made. We 
thought it would be a mark of respect to have our man in the 
world's largest city drop in at the source of this information, 
the Department of Chemistry of Tokyo Metropolitan Uni- 
versity, where he found two of the authors, Dr. Tsuneo 
Okuyama (left) and Dr. Kazuo Satake. 

The lady is Mrs. Shigeru Sasakawa, who finds that after 
assay of chromatographic effluent, the corresponding peptide 
can be regenerated from trinitrophenyl-peptide so readily with 
concentrated ammonia that there isn't even any appreciable 
splitting of peptide bonds. 

The gentlemen freely grant that the precise mechanism of 
desulfonative condensation of aromatic sulfonic acid with 
amino compounds is still unclear. They mix 1.0 ml of amino 
acid, peptide, or primary amine sample solution (0.01 to 0.8 

jimol), 1.0 ml of 4% NaHCO3, and 1.0 ml of 0.1 % 2,4,6-Tri- 
nitrobenzenesulfonic Acid. They keep the mixture in the dark 
at 40'C for 2 hours, then acidify with 1N hydrochloric acid 
and measure optical density at 340mAu. 

That's what they do. To do what you do, get some EASTMAN 8746 
and go to work. It's one more of some 4100 EASTMAN Organic Chemi- 
cals sold by Distillation Products Industries, Rochester 3, N. Y. 
(Division of Eastman Kodiak Company). 

Sticking glass together 
So sure are we of the total optical quality of Kodak lenses for 
photography and projection that we don't mind selling the 
many and various optical cements we have developed for them. 
Twelve cements, along with detailed directions for use. Some 
are for glass-to-glass, some for glass-to-metal, some thermo- 
setting, some thermoplastic, some with solvents, some without, 
some tried and true, some new and better, some cheap, some 
dear, some fast-setting, some slow. No Canada balsam. Noth- 
ing suitable for household use. Request yellow folder entitled 
"KODAK Optical Cements" from Eastman Kodak Company, 
Apparatus and Optical Division, Rochester 4, N. Y. 

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 
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To separate micro deposits from large volumes you can 
now employ helical flow continuous centrifugation and get 
better results in a fraction of the time required by conven- 
tional methods! 

In the Helixtractor material is introduced through a central 
stationary hub and separation occurs in a coil of plastic 
tubing. Solids are collected along the tubing wall in the 
form of a paste. The various phases are easily identified 
and isolated by cutting the tubing. All material is subjected 
to the same G force for the same length of time. The 
flowing liquid is only a fraction of an inch thick so solids 
separate three to four times faster than regular centrifuga- 
tion. The Helixtractor is completely aerosol free and the 
entire unit easily autoclaved, thus is ideal for centrifuging 
infectious materials. Maximize your present IEC centrifuge 
capabilities with helical continuous flow separation. Write 
for literature or a demonstration. 

INTERNATIONAL I EQUIPMENT CO. 

300 SECOND AVENUE * NEEDHAM HEIGHTS 94, MASS. 
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iq Co 7x A k D ' S NEW MODEL 2210 REFRIGERATED 

AUTOMATIC LIQUID SCINTILLATION SPECTROMETER! 

Vanguard sets the pace with the most compact, 
space-saving, refrigerated automatic liquid scin- 
tillation spectrometer available anywhere ... the 
new Model 2210. This fully integrated system 
offers you far more convenience and time-saving 
features than large, space-consuming models, 
yet is reasonably priced. And here's what we 
mean by features: 
Requires less than 7 square feet of bench space! 
All components including electronics, automatic 
sample changer and refrigerated detection sys- 
tem are integrated into one compact cabinet 
measuring just 37" wide, 13X4" high and 24" deep. 
Virtually eliminates manual handling of sample 
vials! Due to the use of a lightweight removable 
sample tray, you can now load or unload an entire 
run of samples in one operation. This exclusive 
Vanguard feature gives you unparalleled sample 
handling convenience. 

Speeds your research ! For routine screening 
procedures, an exclusive Low Sample Reject Sys- 
tern automatically counts or rejects samples ac- 
cording to activity. You save hours of counting 
time in a single run of samples. 
Eliminates multiplexity of system controls! 
Logic functions are remarkably simplified. New 
lighted visual indicators for operating sub-groups 
speed your programming . . . prevent any pos- 
sible operator error. 
In every way, Vanguard's new Model 2210 is a 
revolutionary development. It's another example 
of how Vanguard sets the standard ... in research 
instrumentation and systems concept engineering. 
To learn more about the many advantages of 
Vanguard's new Model 2210, write today. 

IT A qGV. A a.I, 

VANGUARD INSTRUMENT COMPANY . P. O. Box 244 . LaGrange, Illinois . FL 2-1600 
Designers and Manufacturers of Precision Instrumentation for Research 

Regional Offices: New York, N. Y., 520 Fifth Ave., TN 7-1998; San Francisco, California, 115 New Montgomery Street, EX 2-0511 
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700-701. ORGANIC CHEMISTRY, F. C. Whitmore. 
Complete review, for practicing chemists, advanced stu- 
dents. 2387-item bibliography. Total of x + 1005pp. 

Two-vol set, Paperbd. $4.00 

579. SIR ISAAC NEWTON, L. T. More. The definitive 
study of life, work of greatest scientist the world has 
known. xii + 675pp. Paperbd. $2.50 

65. IDENTITY & REALITY, E. Meyerson. "Brilliant 
studies in the theory of knowledge," Albert Einstein. 
495pp. Paperbd. $2.25 

121. PROBABILITIES & LIFE, E. Borel. First Eng- 
lish trans. I vi + 87pp. Paperbd. $1.00 

114. CANON OF ECLIPSES, Th. von Oppolzer. Full 
data on 8,000 solar, 5,200 lunar eclipses, from 1200 B.C. 
to 2161 A.D. 160 maps. lxx + 583pp. 8% x 11/4. 

Clothbd. $10.00 

713. PAPER FOLDING FOR BEGINNERS, W. D. 
Murray & F. J. Rigney. Full instructions on making 
more than 40 decorative, useful pieces. 279 diagrams. 
95pp. Paperbd. $1.00 

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

Paperbd. $1.00 

968-969. BASIC THEORIES OF PHYSICS, P. G. Berg- 
mann. Vol. I: Mechanics, electrodynamics; Vol II: Heat, 
quanta. Total of xxiii + 580pp. 

Two-vol set, Paperbd. $3.50 

984. BATS, G. M. Allen. Fascinating life history based 
on lifetime of research. 57 photos. illus. x + 368pp. 

Paperbd. $2.00 

921. EASY-TO-DO ENTERTAINMENTS & DIVER- 
SIONS with Cards, String, Coins, Paper, & Matches, 
R. M. Abraham. Can be learned almost immediately by 
all ages. Over 300 entertainnients. ix + 186pp. 

Paperbd. $l.00 

950-951. TREATISE ON SEDIMENTATION, W. H. 
Twenhofel. Indispensible reference, study work in mod- 
ern geology. 121 illustrations. Total of 959pp. 

Two-vol set, Paperbd. $4.70 

334. BEETHOVEN & HIS 9 SYMPHONIES, Sir George 
Grove. One of best books on Beethoven; the best on his 
symphonies. 436 musical excerpts. viii + 407pp. 

Paperbd. $2.00 

694. BEETHOVEN'S QUARTETS, J. de Marliave. Bar 
by bar, theme by theme analyses. Lucid, basically non- 
technical. 321 musical excerpts. 402pp. Paperbd. $1.85 

287. SNOW CRYSTALS, W. A, Bentley & W. J. 
Humphreys. Microphotographa of naturaS crystals by th% 
undisputed master of the art. Brief text on crystallog- 
raphy. 2,453 illus. 224 pp. 8 x 1O/. PAPerbd. $2.95 

998. CATALYSTS & CATALYSIS, M. Prettre. Intro- 
duction to modern definitions, methods, applications. 
First English trans, by D. Antin. 96pp. Paperbd. $1.00 

769. EINSTEIN'S THEORY OF RELATIVITY, Max 
Born. One of the most important books we've ever pub- 
lished! Newly revised (1962) edition of simple non- 
technical, authoritative treatment of a topic of top im- 
portance. For laymen, beginning physics students, etc. 
143 illustrations. vii + 376pp. Paperbd. $2.00 

987. THE MODERN THEORY OF MOLECULAR 
STRUCTURE, B. Pullman. Only book on market to 
give a readable survey of recent developments in atomic, 
molecular theory. 56 illus. 94pp. Paperbd. $1.00 
148. HISTORY OF THE MATHEMATICAL THEORIES 
OF ATTRACTION & FIGURE OF THE EARTH, 1. 
Todhunter. Advanced technical review of work from time 
of Newton to that of Laplace in field of earth's shape, 
gravitational pull. Absolutely comprehensive. xxxvi + 
984pp. Clothbd. $7.50 
322. THE PHYSICS OF MUSIC, A. WOOD. Introduc- 
tion to physical aspect of musical sound. Presupposes 
no scientific background. 114 illus. xii + 258pp. 

Paperbd. $2.25 

N# INEXPENSIVE NEW 

Dover RELEASES 

IN SCIENCE 
336. ALGEBRAIC CURVES, R. J. Walker. Introduction 
to algebraic geometry through study of curves. 25 illus- 
trations. x + 201pp. Paperbd. $1.60 

155. AN ELEMENTARY INTRODUCTION TO THE 
THEORY OF PROBABILITY, B. V. Gnedenko & 
A. Ya. Khinchin. An introduction, no more; only ele- 
mentary math is needed. xii + 130pp. Paperbd. $1.45 

III. MATHEMATICAL TABLES & FORMULAS, Car- 
michael & Smith. Over 25 invaluable tables involving 
math up to & including calculus. viii + 269pp. 

Paperbd. $ 1.00 

129. MATHEMATICAL THEORIES OF PLANETARY 
MOTIONS, 0. Dziobek. Most authoritative account in 
English of the basic problem in modern astronomy. 
300pp. Paperbd. $2.00 

57. ELECTRIC WAVES, Heinrich Hertz. Only author- 
ized translation of a science classic. xvii + 278 pp. 

Paperbd. $1.75 

179. TREATISE ON LIGHT, Christiaan Huygens. Along 
with Newton's OPTICS, one of the two decisive works 
in geometrical optics. 52 illus. + 129pp. Paperbd. $1.35 

192. MODERN OPERATIONAL CALCULUS, N. W. 
MeLachlan. Full explanation of Laplace transform theory. 
359pp. Paperbd. $1.75 

277-278. MANUAL OF THE TREES OF N. AMERICA, 
C. S. Sargent. Standard reference on over 750 Ameri- 
can trees. 783 illustrations. Total of 982pp. 

Two-vol set, Paperbd. $4.00 

595-596. FUNDAMENTAL FORMULAS OF PHYSICS, 
ad by D. H. Menzel. Reference, guide for research. 
Total of xxxv + 765pp. Two-vol set, Paperbd. $4.00 

56. MATHEMATICAL PHYSICS, D. H. Menzel. Thor- 
ough study of classical mechanics, electromagnetic theory, 
relativity in one volume 193 problems. x + 412pp. 

Paperbd. $2.00 

789. MATHEMATICAL FUN, GAMES & PUZZLES, 
J. Frohlichstein. 418 problems based on standard ele- 
mentary, Junior h.s. curricula. Answers. 120 illus. 
xix + 306pp. Paperbd. $1.75 

686-687. PRINCIPLES OF STRATIGRAPHY, A. W. 
Grabau. One of the greatest books in the earth sciences. 
32 bibliographies. 264 diagrams. Total of xxxii + 1185pp. 

Two-vol set, Paperbd. $5.00 

970. A HISTORY OF PHYSICS In its Elementary 
Branehea, Dr. F. Cajorl. Finest introduction to ante- 
cedents of modern theories of physics. 16 figures. xii + 
424pp. Paperbd. $2.00 
1006. A HISTORY OF GEOMETRICAL METHODS, 
J. L. Coolidge. Thorough survey stressing contemporary 
proofs, comparisons between old and new methods. 13 
illustrations, xviii + 451pp. Paperbd. $2.25 
319. PHOTOMETRY, J. W. T. Walsh. Britain's fore- 
most expert explains "bench," ''illumination" photome- 
try. 281 illus. + 544pp. Clothbd. $I0.00 
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181. MAX & MORITZ with many more mischief makers 
more or less human, Wilhelm Busch. 9 humor classics 
by Germany's great versifier, artist. German, English 
texts. Over 350 illus. vi + 216pp. Paperbd. $1.00 

920. HOW NOT TO PLAY CHESS, E. A. Znosko- 
Borovsky. Modern classic for beginners, intermediates. 
20 problems. 119pp. Paperbd. $1.00 

15-16. PHYSIOLOGICAL OPTICS, Hermann Helmholtz, 
ed. by James P. C. Southall. Without doubt the most 
important book ever published in the field. Definitive 
ed. 312 illus. Total of 1749pp. 

Three vols bound as two, Clothbd. $15.00 

39. 3 MARTIAN NOVELS, Edgar Rice Burroughs. 
Thuvia, Maid of Mars; Chessmen of Mars; Master Mind 
of Mars, all completely unabridged. 16 illus. by J. A. 
St. John. 505pp. Paperbd. $1.75 

358. THE LAND THAT TIME FORGOT & THE 
MOON MAID, Edgar Rice Burroughs. "Keeps the 
reader keyed up & expectant," New York Times. 5 illus. 
by J. A. St. John. vi + 552pp. Paperbd. $2.00 

1020 Clothbd. $3.75 

119. MY BEST PROBLEMS IN LOGIC & REASON. 
ING, H. Phillips ("Caliban"). No math, special skills 
needed for 100 puzzles by an endlessly resourceful cre- 
ator. Solutions. x + 107pp. Paperbd. $1.00 

338-340. THE MEMOIRS OF JACQUES CASANOVA. 
The most complete edition in print! Arthur Machem 
trans. Blossom ed. Illus. by Rockwell Kent. Total of 
xlviii + 2216pp. Three-vol set, Paperbd. $6.00 

296. CHESS PRAXIS: The Praxis of My System, Aron 
Nimzovich. Among the half-dozen greatest books ever 
written on chess. 109 games. 135 diagrams. 1 photo. 
xi + 364pp. Paperbd. $2.00 

988. CONTEMPORARY GEOMETRY, A. Delachet. Cur- 
rent research in geometry, in terms of math we al- 
ready know. 122pp. Paperbd. $ 1.00 

931-932. LIFE HISTORIES OF N. AMERICAN BIRDS 
OF PREY, A. C. Bent. Delightful, reliable life studies 
of 114 vultures, hawks, eagles, owls, falcons. 195 photo- 
graphic plates. Total of 907pp. 

Two-vol set, Paperbd. $4.70 

285-286. LIFE HISTORIES OF N. AMERICAN WILD 
FOWL, A. C. Bent. Two more volumes in the great 
standard work on American birds. 73 subspecies of ducks, 
swans, geese. 106 photographic plates. Total of 685pp. 

Two-vol set, Paperbd. $4.70 

306. AN INTRODUCTION TO GENETICS, A. H. Stur- 
tevant & G. Beadle. Fine introductory exposition on 
classical descriptive genetics. 1 color plate. 126 figs. 
160 exercises. 391pp. Paperbd. $2.00 

299. SPECIFICITY OF SEROLOGICAL REACTIONS, 
K. Landstelner. Brilliant synthesis of vital material in 
2,500 specialized books and papers. xvi + 310pp. 

Paperbd. $2.00 

345. THE BOOK OF MY LIFE, J. Cardan. One of 
world's great autobiographies, by a Renaissance doctor, 
mathematician. xviii + 331pp. Paperbd. $1.60 

199. PIERRE CURIE, with the Autobiographical Notes 
of Mme. Curie, Marie Curie. Scientific biographies of 
Nobel Prize winners. 8 photos. viii + 120pp. 

Paperbd. $1.00 

279. MANUAL OF GREEK MATHEMATICS, Sir 
Thomas Heath. Significance, methods, development sur- 
veyed in a lively, non-technical book. xvi + 552pp. 

Paperbd. $2.25 

1066. THE GROWTH OF SCIENTIFIC PHYSIOLOGY, 
G. J. Goodfield. Remarkably thorough, brief history of 
a central aspect of modern biology. Notes. 174pp. 

Clothbd. $3.00 

352. THE FOUNDERS OF GEOLOGY, Sir A. Gelkle. 
The lives and work of scores of major contributors to 
modem knowledge of the earth. xi + 486pp. 

Paperbd. $2.25 

1009. MATHEMATICS OF GREAT AMATEURS, J. L. 
Coolidge. The often startling mathematical contributions 
of famed poets, artists, philosophers. 56 figs. viii + 
211pp. Paperbd. $1.50 

917-918. CELESTIAL OBJECTS FOR COMMON TELE- 
SCOPES, T. E. Webb. Standard practical handbook, 
newly revised, updated. 46 illus. Total of xxxix + 606pp. 

Two-vol set, Paperbd. $4.50 

366. APPLIED OPTICS & OPTICAL DESIGN, VOL I, 
A. E. Conrady. Only fundamental detailed book on op- 
tical design in English. Over 150 diagrams. 528pp. 

Paperbd. $2.95 

612. APPLIED OPTICS & OPTICAL DESIGN, VOL 
11, A. E. Conrady. Comprehensive extension of Vol. I 
to include study, design of practically all types of op- 
tical systems. 91 diagrams. 323pp. Paperbd. $2.95 

Dept. 437, Dover Publications, Inc., 180 Varick St. 
N .Y. 14, N .Y. .Please send me the following books: 

I have enclosed $____________in full payment. | 
Payment in full must accompany all orders except those from libraries and public institutions, who I may be billed. Please add 10? per book to cover 
postage and handling on orders less than $5.00. I Please print. 

N am e?---------------------------------------------- 

I Address?I------------------------------------------- 
I City-_____________________Zone____-- -State----- I GUARANTEE: All Dover books unconditionally guar-I 

wanted to satisfy. Just return within 10 days for a 
full cash refund, no questions asked. 
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This T. O. F.* analyzes anything 

(almost ) 

There is something the Bendix? Time-of-Flight Mass 
Spectrometer won't analyze. Diamonds! But hand it any 
other material and you'll get your quantitative-qualitative 
analysis fast . . . and accurately. Its versatility is unsur- 
passed for analytical purposes, research projects or 
industrial process control. 
Depending on project needs and equipment, you can get 
up to 100,000 spectra per second, unit resolution up to 
mass 350 and a sensitivity of 1 to 5 ppm. With the analog 
*Time-of-Flight Mass Spectrometer 

output system you can record both positive and negative 
ion spectra and can simultaneously record up to six 
preselected masses. 
The unit is compact and easy to move. Maintenance in- 
volves little more than knocking the dust off once a week. 
And the list of things it can do in the way of analyzing won't 
even give the dust a chance to collect. Models range from 
$17,000 to $100,000. What would you like to analyze? 
Dept. B-5,3625 Hauck Road, Cincinnati 41, Ohio. 

Cincinnati Division 
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GRAM-OUNCE SCALE ~ ~ ~ ~ ASSEMBLED ~See the Stars, Moon, Planets Close Up! 
Calibrated n ounces frm 0 to 16 AD 60 to 18 ASTRONOMICAL REFLECTING TELESCOPE 
-and in grams from 0 to 450 this ~~~60 t 180Power. An unusual Buy! Famous Mt. Palomar Type 

inexpensive gram-ounce scale is READY TO USE! You'll see the Rings of Saturn. the fascinating planet Mars. huge 
surprisingly accurate, particularly craters on the Moon, Phases of Venus Star Clusters, Moons of Jupiter 
valuable in lab and production lne in detail. Galaxies! Equatorial mount with lock on both axes. 
use. Made of polished stailss8 Aluminized and over-coated 3' diameter high-speed f/1O mirror. Tele- 
steel and aluminum. Weighing pan . - cp cois equipped wills a 60X eyepiece and a mounted Barlow 
3' x 2W/4-stands 53/4' high. Lens , giving you 60 to 130 power. An Optical Finder Telescope, 

Stock No. 90,053-W.........$6.65 Postpaid always so essential, is also included. Sturdy, hardwood.,272rpagle 
__________________________________________________tripod-FREE with Scepe:~-Valuable STAR CHART plus 22pg 

"HANDBOOK OF HEAVENS" plus "HOW TO USE YOUR 
WHIRLING WONDERS TELESCOPE" BOOK. ... ~~~~~Stack No. 85,050-W __-------------$29.95 Pestpaid 

Wonderful World of ~ ~ ~ ~ ~ Photographers! This is an actual photograph414 AsrnmclRfetrTeco ! Wonderful Worldof . ... ...... of the moon taken through our Astronomical414 AsrnmclRfetrTeco ! 
Whirling Wheels ~~~~~~~~~~~Telescope by a 17 year old student. 1255 Power. New Vi4bration-Free Metal Pedestal Mount. 

- -~~~~~~~~~~~~~~~~~~~~~ ~~~~Steck No. 85,105-w ----------- $79.50 F.O.B 
Here's a new adventure in optical - NEW BINOCULAR TO CAMERA HOLDER SUPERB 6" REFLECTOR TELESCOPE 
impressions-created by the magi- INs'. electric clock drive, setting circles, equatorial nsount, 
cal effect of these fascinating, Will Fit Any Camera pedestal Isase, 4 eyepieces for up to 576X. 
rotating discs. In addition to weird shapes and fantastic -~ For Exciting Telephoto Pie- Stock No. 85,086-W---$195.00 F.OB. Barrington, N.J. 
"after images" this kit demonstrates "stop motion" tures. Bring distant olsjects stroboscopic principles-'"off center" focus and even ties nearer with a 35mm 

hypnotism. Kit includes 13 discs, approx. 5" in dia. cmr,75 ioua n 
battery holder, rheostat, small motor mounted on bracket, camra NEW 0 binocularTO and A S RPU buib, socket, plug and complete booklet of instructions CAMERA HOLDER. Ideal 

and experimental use. ---for-AMERICAN-MADE BINOCULARS and extieriosental use. ~ ~ ~ ~ ~ ~ ~ ~ ~ fo long-rausge shots of wild Stock No. 70.414-W - $9.95 Postpaid life ships, people, vistas. ~~~~~~Big 'savings--brand new. Crystal clear 
Camer-a aisd binoculars attach viewing-6 power. Optics fully seated. 

HIGHLY VERSTILE, easil. Use any.bnocular.orIndividual focus. Exit pupil 5nsm. HIGHLY VERSATILE, ~~mnsrulr-nycaer, tilApprox. field-445 ft. at 1000 yds. monoefflar-any camera, still Excellent for spectator, spurts, races, 
..-?-h-,6621:: AUTOMATIC TIME SWITCH. or movie. Take color or blslck and white. Attractive grayhutnecNomly oss$0 

crinkle slid bright chrome finish. 10" long. Full up. Complete with carryiisg case and III U ~~~~~~~~ASTRONOMIC TYPE directions for taking telepisotos included, strap. 

Sauter type. Originally used to turn Stock No. 70.223-W -----------$11.50 Postpaid Stock No. 963-W ..... ....$33.00 Postpaid 
.. dawn. Many other uses today. Au- MNAUE WTRPM tc o 54W... 7.0Ptd tx m. 

tomatic adjustment of "on-off"MIITR WAE PU PSokN.14-... . 780 std (axic) 
cycles for varying lengths of day- Wonderful for experiments, miniature water -______________________________ 
tight and darkness. Trippers have falls, fountains. HO gage railroad backdrops, 
1? hour adjustment of "on" and "j etc. Tiny (25%1 x 13/4) electric motor and BAG IN ON- "off times. Swiss-made timing ,4, pump Ideal for hobbyists, labs, schools. Pumps-BAGI!LN & 

osechanisos driven by Hayden synchronous osotor t120V. continuous flow of water at rate of one pint - SHORT WAVE ULTRA- 
60C2 2.7W). Switches can be dismantled for parts nuen' e iuea 2 ed ih2DBteis- VIOLET LIGHT SOURCE 
honed above, plus 15 aitp single pole, single throw inseie rwl piump ato 24" 

2 
high. Rus4Wit . on Battery.s Small! Lightweight! 

switch, usise. gears. Housed in clear plastic cover. Huh- Works in either direction. Self-priming. Portable! Most Powerful 
bell 3-wire "Twist-Lok" male plug on base. HT 5j7/8" * t te Pice 
in case 6?" x 3%" dp. Stock No. 50.345-W ------------$2.25 PostpaidathePi! 

Stock No. 60328.W - $11 00 Postpaid ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~c' ~Newly developed for pros- 
......pecting, mineral collecting, 'FISH' WITH A MAGNET i .-- . fluoresceusce cleutonstrations, 

.... ...... etc. Most powerful source 
ELIMINATE GUESSWORK Go Treasure Hunting On the of long and short wave 

Bottom :~~~~~ .compact house-or-field sinittI 
EQUATIONS with this - : Gratida Fscnain unan sme One source produces short 
CHEMICAL PREDICTOR . '.. times tremendously profitable! Tie a line to -~--wv V rdain wt our 5-lb. Magnet-drop it overboard in bay, peak intensity of 2537 angstrooss. Other source pro- Here's the Quick, accurate way torielk orcanTolitlnghe o- duces long wave UV with peak intensity of 3660 

determine up to 10,000 chemical toni-your "treasurer" haul can he outboard asg'stronus. L'nit has rugged all-nuetal housing, special equations. Using the slide rule moos.nhr,..hn akealknso circuitry for battery conservation, easy access for re- 
principle, this chemical predictor metal valuaisles. 5-lb. Magnet is war surplus- placing tubes, extra large filters. Operates on house 
balances even the most consplex equations. Great time Alnico V Type-Gov't Cost, $30. Lifts over 125 lbs. on current or batteries. Lightweight, only 1 lb. 3 oz. Coin, 
saver. and accuracy insurer. 8" dia.-made of sturdy land-much greater weights under water. Order now and pact 51/" x 2" x 8Ya". Fully guaranteed. 6 identified nuln- 
plastic. try this new sport. eral specimens in-lsided. 
Stock No. 50,333W ------------$3.25 Postpaid Stock No. 70,183-W 5'lb. size--------$12.50 Pstpd. Stock No. 70.259W ------------$24.95 postpaid 

Stock No. 70,416.W 3Va2'lb. size ------$ 8.75 Pstpd. BATTERY ADAPTER CASE With Atliustable Shoulder 
Remove Your Retaining Rings-Disassemble Stock No. 85,152'W IS lb. size, Strap. 

Lenses, Cameras, etc. Lifts 250 ha.------- ----------$33.60 FO B Stock No. 70,260.W ------------$5.75 postpaid 

ADJUSTABLE THERMOMETER TIE BAR AND CUFF LINKS NEW LOW PRICE FLASHLIGHT POINTER ~~~~~~ ~~~~~SPANNER WRENCH RGSE SH TC N ESTO IC . . . Point It Out With Arrow 
Made for U. S. Air Force- RGSE SHTCNESTO IC ProJected 
available at a fraction of Gov- Ruggedly precise new style Item Ideal for pointing out interesting 
ermient cost. A top grade, in matched set of cuff Ifnks and tie- d\ features on movie and slide projec- 
versatile tool that every in- bar-featuriing non-breakable, ac- t,, 

"' ion screens. Excellent lecture tool. 
strument and camera repair / 

curately calibrated thermometers. F or teacher use on luaps, etc. Flash- 
itan or just Plain tinkerer Sensitive to a tolerance of 1 degree .' ,/' light focuses an arrouw where you 

should oswn. Adjustable for ?" to 12" diameter retaining ! (although sonue wearers have noted Stc N.insit it. rings. Complete with six different pairs of points to fit violent fluctuations when scorn in StcNo 60,117.W ------------$6.95 Postpaid 
all types of slots and holes. 3", 6", and 12" main bars, close proximity to certain blondes 
All steel and iticely plated, The finest tool we have ever and redheads of the warmer sex")NwZo.Mcocp cmoe across for this type of retaining ring work AND a Eaytred nicaagefoi2 ierestopls 
real usargain at our low price.EaytredIniaragfrm2(dgestopl)N wZomMcsoe 
Stock No. 70,355W -----------$12.50 Postpaid 120 (degrees) Fahrenheit on circular dial. Silver plated, 

______________________________________________ gift bouedTl Te Bar and Cuff Links also available Eyepiece ZOOMS Powers From 
sepaorately. 

30X to 2000X 
* .."' ~~~~~~MINIATURE SUBMERSIBLE Stock No. 1700.W Tie Clasp-----$3.25 Ppd. tax mnel. Gets irsoeacsoyyt rcdaaigylw 

WAE.U PSoc.o.0 uf ik - 65 Pd a e. Combines all eyepiece powers from lOX to 2t)X in one as- 
Stock No. 1702 W Set of Clasp & Links, seuituly. Twsist of dial . . . without niore focusing . . . 

- ~~~~~~~~FOR HOBBIES, EXPERIMENTS $8.75 Ppd. tax Inel. witbsut extra eyepiece changing,. and you conunand 
powers up to 2ttOOX. Professional all-niuetal quality con- 

Sturdily built, self-primning, elec- ..... struction, heavily plated, anodized. Fits any standard 
tric water pm.IelfrsineMTA A M.17di.mcscptu.Bit-in, adjustable claiuping 
classes, advertising exhibits, nun- ring insures tight, mar-free attachment. Stops eyepiece 

nature waterfalls, fountains, etc. Operates under water 
on 8 to 20V AC. At 20V. punpsp I pint per nilnute at NEW SIGNALING DEVICE FOR changing, Coated elements, 2?"4 1g., 1?"2 imax. dia., 5 
12" head, spare valve, spring and instructions included. HOE TRS N FIE Stoc %NO . 02-W$50Ptp 
Plastic. 2?" 1g., 1" dia; w-t. 1'/4-oz. 
Stock No. 60,307W ------------$2.98 Postpaid Mat Alarm and Signaling Device,____________________________ 

3 /321 thick x17 x 23 ~, detects ' I I 'r aS 91F l1 



M:EET VAIRIAN'S 

RE:CORDIER! 

S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~............ s - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~............ 

..and~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ her ..~v ..................l new 

1. Unique paper hold-down grips over 
entire platen surface. A maintenance-free 
vacuum hold-down enables you to use any 
size or shape of paper, from 2" x 2" to 11" 
x 17", without masking. 
2. Built-in time base has seven fixed ranges 
from 50 sec/in to 0.5 sec/in, with adjust- 
able margins and manual or automatic 
cycling. 
3. Human engineering gives you new 
operating conveniences. Control panel is 
arranged to avoid confusion. Pen is held 
magnetically for easy servicing and color 
changing. Chart can be precisely positioned 
with vacuum on. 
4. Rugged reliability is an important con- 
tribution to X-Y recording. All moving parts 
and paper hold-down system are mounted 
on one sturdy casting. 
5. Flexibility for special applications allows 
operation of the translation and writing 
system remotely from the entire electronic 
package and controls. Convenient for build- 
ing into test consoles, control panels, ana- 
lytical instruments, etc. 
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Important features of the new F-80: 

* all-transistor circuitry 
* accuracy, 0.2% 
* reproducibility, 0.1% 
* 17"/sec pen speed 
* 14 DC voltage ranges, 0.5mv/ in to 50v/ in 
* vernier adjustment between ranges 
* full scale zero plus 100% suppression 
* exceptionally high input impedance 
* zener diode reference 
* excellent damping 
* independent servo-operated X and Y axes 
* weight, 29 pounds 

Price: $2,025 in either bench-top or rack-mounting 
configuration. For further information or a demon- 
stration write RECORDER PRODUCTS. In Europe 
contact Varian A.G., Zug, Switzerland. 

PALO ALTO 18, CALIFORNIA 

SCIENCE, VOL. 140 



Newer Methods of Nutritional Biochemistry 
Edited by ANTHONY A. ALBANESE 

Spring 1963, about 550 pp., $18.50 
Presents in detail the latest improvements in established pro- 

cedures as well as the most recent chromatographic and enzymatic 
techniques in the biochemical approach to the basic and practical 
problems of nutrition. 

Structure and Ultrastructure of Microorganisms 
By E. M. BRIEGER 

May 1963, 311 pp., $10.00 
This book is intended as a guide for the microbiologist who 

wishes to apply the electron microscope to the study of subcellular 
organization in microorganisms. 

Enzyme Histochemistry 
By M. S. BURSTONE 

January 1963, 621 pp., $22.50 
A comprehensive and up-to-date account of the development 

and application of microscopic enzyme histochemistry, with particu- 
lar reference to the application of histochemical techniques in the 
study of neoplasms. 

Microaerosols 
Physiology, Pharmacology, Therapeutics 

By L. DAUTREBANDE 
December 1962, 366 pp., $13.50 

This book discusses the production, sampling, management, and 
biological importance of submicronic and submicroscopic airborne 
particles. Also included are sections on the use of microaerosols that 
counteract and prevent damage to the lungs by toxic aerosols. 

Metabolic Inhibitors 
A Comprehensive Treatise 

Edited by R. M. HOCHSTER and J. H. QUASTEL 
Volume 1, June 1963, 669 pp., regular price $26.00 

*subscription price $22.00 
Volume 2, Fall 1963, about 655 pp. 

* Subscription price valid on all orders received before publica- 
tion of volume 2. A similar price will be set for volume two. 
This two-volume treatise provides a comprehensive presentation 

of the properties of metabolic inhibitors and the uses of a wide 
variety of substances which interfere with metabolic and enzymic 
processes. The emphasis is on the inhibitor rather than on the 
enzymic process. 

Pathology of Domestic Animals 
By K. V. F. JUBB and P. C. KENNEDY 

Volume 1, May 1963, 469 pp., $18.00 
Volume 2, Summer 1963, about 625 pp. 

This two-volume work presents, for the first time, a detailed ac- 
count of the endocrine and genital systems of domestic animals, as 
well as a variety of other subjects only perfunctorily dealt with else- 
where in the literature. 

Physical Methods in Heterocyclic Chemistry 
Edited by A. R. KATRITZKY 

Volume 1, February 1963, 346 pp., $12.00 
Volume 2, April 1963, 398 pp., $14.00 

This two-volume treatise concentrates in one work reliable 
guides to the physical methods useful in heterocyclic chemistry. The 
coverage is extensive and the treatment detailed-numerous tables and 
references are included. 

Analytical Microbiology 
Edited by F. KAVANAGH 

March 1963, 707 pp., $22.00 
This important book presents the theory and practice of the 

use of microorganisms as analytical reagents in assays for anti- 
biotics, amino acids, and vitamins. It contains an up-to-date account 
of automation as applied to microbial assaying. 

Physiology and Biochemistry of Algae 
Edited by RALPH A. LEWIN 

December 1962, 929 pp., $32.00 
This work covers all major topics in experimental phycology 

and contains an appendix indicating taxonomic relationships of all 
organisms mentioned in the text. Over 60 specialists from ten dif- 
ferent countries have contributed to the 55 chapters. 

Mass Spectrometry of Organic Ions 
Edited by F. W. McLAFFERTY 

April 1963, 730 pp., $24.00 
This volume is concerned with the formation, decomposition, 

reactions, and properties of positive and negative organic ions. It 
treats both the basic theories and the significant applications of this 
unique method in organic systems. 

The Chemistry of Nucleosides and Nucleotides 
By A. M. MICHELSON 

April 1963, about 600 pp., $18.50 
This volume presents the first detailed account of the general 

chemistry of nucleosides and nucleotides and their major deriva- 
tives, the nucleotide coenzymes and nucleic acids. 

Comparative Nutrition of Man and Domestic Animals 
By H. H. MITCHELL 

Volume 1, February 1963, 701 pp., $25.00 
Volume 2, Summer 1963, about 825 pp. 

This two-volume work correlates quantitatively the nutrient 
requirements of man and his domesticated animals. Considerable 
attention is given to the background information, largely biochem- 
ical in nature, concerning the various nutrients, their function, and 
their participation in the energy transactions of the body. 

The Ecology of Fishes 
By G. V. NIKOLSKY 

March 1963, 352 pp., $12.00 
The main topics discussed are the interrelationships between fishes 

and their biotic and abiotic environments, fundamental links in the 
life cycle of fishes, the significance of fishes in the life of mankind, 
and the biological basis of a rational fishery. 

Physiological Pharmacology 
A Comprehensive Treatise in Ten Volumes 

Edited by W. S. ROOT and F. G. HOFMANN 
Volume 1: The Nervous System-Part A 

Central Nervous System Drugs 
April 1963, 720 pp., $22.00 

This volume provides a definitive and comprehensive account 
of the effects of drugs on living tissues. Each contribution contains 
a critical analysis of the key experimental findings, and an authori- 
tative exposition of important current theories of drug action. 

Experimental Chemotherapy 
Edited by ROBERT J. SCHNITZER and F. HAWKING 

Volume 1, March 1963, 1008 pp. Until May 31, 1963 $32.00 
Thereafter $38.00 

This treatise provides a comprehensive coverage of the existing 
knowledge in the broad field of experimental chemotherapy. The 
main section of each chapter is devoted to the chemotherapeutic 
agents, their chemistry, pharmacology, and activity in vivo and in 
vitro. These sections are preceded by information on the morphology 
and biochemistry of the parasite, and host-parasite relationships. 

Insect Pathology 
An Advanced Treatise 

Edited by E. A. STEINHAUS 
Volume 1, January 1963, 661 pp., $22.00 

Volume 2, Spring 1963, about 650 pp. 
Volume 1 of this treatise deals with noninfectious diseases, microbi- 

ota of healthy insects, immunity, physiopathology, predisposition to 
disease, virus diseases, and rickettsial diseases. 

Volume 2 is concerned with bacterial diseases, fungus diseases, 
protozoan diseases, nematode diseases, epizootiology, diagnosis, 
methodology, and microbial control. 

Enzyme and Metabolic Inhibitors 
By J. L. WEBB 

Volume 1: General Principles of Inhibition 
April 1963, 951 pp., $26.00 

From the Foreword by Linus Pauling: ". . . John Webb has sum- 
marized our existing knowledge about enzymes and has contrib- 
uted further to it by new methods of analysis. . . . I am confi- 
dent that every scientist whose work brings him into contact with 
enzymes will find this book of value." 

Methods in Carbohydrate Chemistry 
Complete in Five Volumes 

Edited by Roy L. WHISTLER and MELVILLE L. WOLFROM 
Volume 2: Reactions of Carbohydrates 

February 1963, 572 pp., $19.50 
Volume 3: Cellulose- RoY L. WHISTLER (ed.) 

March 1963, 407 pp., $15.50 
This outstanding series presents reliable methods for use in 

both routine and experimental laboratory work in carbohydrate 
chemistry. It contains definitive directions for the handling, prep- 
aration, and analysis of carbohydrates from monosaccharides to 
polysaccharides and from simple compounds to rare biological 
products. 

Detailed information available upon request 

C EESS | NEW YORK AND LONDON 
(P ACA D ENI1c PRES111I Fifth Avenue, New York 3 

Berkeley Square House, London, W.1 
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Are you using your Most Expensive 

Scientific Equipment Efficiently? 
If you consider the time you spent in pre- 

paring it your most expensive equipment is 
the personal abstract or data file you have 
been compiling for years. More likely than 
not this exists on 3 x 5 index cards which 
you have filed one way, and searches for 
special articles or correlations are very time 
consuming. 

With the edge notched PMU cards which we 
sell you can convert your present file, even 
without retyping, and from then on record 
your new abstracts directly on our standard 
abstract cards. These edge notched PMU cards 
hold more information than standard tabu- 
lating cards and require no electronic equip- 
ment. The sorting rote is conservatively 11,000 
columns per minute because they sort in 28 
locations at once at more than 400 cords per 
minute. 

The saving is immediately apparent. There 
is no monthly rental on the equipment and 
the job is more efficiently handled than with 
an 8000 dollar sorting installation because 
the cards are designed for the complexity 
and relatively small size of the usual per- 
sonal abstract file. 

Conversion requires no extra typing. If you 
want to your present cards can be attached 
to the standard PMU cards or the data can 
be transferred directly on a Xerox machine. 

The next step is to establish a code for 
punching the data around the edge of the 
cards. We will supply a free coding analysis 
with all Master Units if you give us the in- 
formation listed on the coupon below. 

We have also provided a more detailed 
analysis of procedures in a Special Booklet 
titled: Scientific Uses of Punched Cards. Send 
for it with the coupon below or the maga- 
zine's inquiry card. 

Low Installation Cost 

A crucial part of any decision to install a 
data retrieval system is: How Much Will it 
Cost to Install and Maintain? The installation 
cost properly includes the expense of tran- 
scribing data into the new procedure. With 
our standard PMU cards (5x8 inches with 88 
holes around the edges) the data can be 
typed on the surface, pasted on as abstracts 
from journals or in the case of smaller articles 
pasted right on the card. Larger cards are 
available on special order for any purpose 
with printing if required. We have found that 
most customers are satisfied with the standard 
cards. 

Coding of the cards is extremely simple 
using a random overlapping code for the basic 
categories you choose for each item. Once you 
have checked off the phrases or numbers cod- 
ing proceeds by notching the cards around the 
edge at the appropriate numbers. This work 
is readily delegated to non-trained clerical 
personnel as is the sorting procedure. You do 
not need specially trained operators for our 
equipment. 

Cards once used do not have to be replaced 
in order. Just drop them back, after use, any- 
where. The file is immediately available for 
reuse. This, by the way, avoids the terrible 
danger that a card, through misfiring, will be 
permanently unaccounted for in routine 
searches. 
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Cards are readily sorted by hand rods. 

USERS (partial list) 

Industrial Firms 

General Electric Borden Chemical Co., Inc. 
Sylvania Electric Equitable Life Insurance 
Kintel Electronics Westinghouse Electric 
Mobil Oil Ling-Temeo-Vought 

Institutions and Laboratories 

Franklin Research National Institute of Health 
I nstitute US Forest Service 

Bureau of Engraving US Naval Propellant Lab 
and Printing Veterans Hospital 

US Naval Aviation Dearborn Michigan 
Medical Center 

Schools and Universities 

Johns Hopkins Northwestern University 
University University of Adelaide 

Columbia University Dartmouth College 
University of Temple University 

M i nnesota 
Western Reserve 

U university 

and hundreds of other institutions and 
organizations 

* *0 
* 6 

FREE Coding Analysis 
* To help you get the most out of yours 

PMU data file we will provide a free 
*analysis of your data system to recom-0 

*mend the most efficient coding pro-, 
'cedure. In addition to the specific items* 

*listed below we would appreciate a* 
sample of your present card if it isa 
* ~~~~~~~~~0 

printed and a full description of what* 
*you are putting in and what you ex- 

0 ~~~~~~~~0 
epect to get out of the files. 
* 0 

'Please be sure to 
'list the following: 
* 
*Total Number of Basic Categories 

Subheadings (total) 
* ~~~~~~~~~0 

* Frequency of searches 0 
Estimated present size of file * 0 

*Growth Rate per year o 

*Who will make searches? Professional * 0 
* or secretary? 0 
*Field of research 0 
0 0 
eAre you recording original data or just* 
0 abstracts? 0 
0 0 
0 0 
0000 0000 000 0000 000 

Highly efficient 
Information retrieval systems for personal 

use or small card files are usually expensive, 
cumbersome, and require special personnel to 
reprogram the sorting procedures. The Geniac 
Portable Memory Unit is suited particularly for 
files of 1000-10,000 where low installation 
costs and maintenance by office personnel are 
highly desirable features. Sorting equipment 
is simple but effective so that there can be 
no need for outside repairment or service. 

Furthermore sorting rates are conservatively 
400 per minute with simultaneous sorting in 
25 categories at once. Procedures with other 
equipment of this speed require one sort per 
category. Our PMU therefore reduces the time 
you have to spend waiting for the retrieval 
sort to be made. 

Chances are that your abstract file is just 
the same as it would be in the lab of an 
eighteenth century scientist. You put the ar- 
ticles into files by authors or by categories; 
abstracts are kept the same way. But did you 
know that for no extra cost you can keep arti- 
cles and abstracts on file in up to ten thou- 
sand categories at once? Think of the possi- 
bilities this creates for cross correlating raw 
data, or bringing together papers that inci- 
dentally touch on related subjects. 

Free Inspection Offer. 
There is no charge for you to inspect our 

system. So why don't you try this inexpensive 
simple method for improving your own data 
file today. Elsewhere on this page we have a 
list of firms, institutions and government of- 
fices that have ordered and are using our 
PMU system. We are pleased, too, that every 
day we receive reorders for more cards to 
expand their files and for new basic sets so 
that their associates and friends can get their 
research done more efficiently. 

To buy decide on the initial offer you want 
and send us an order on your institutional 
purchase forms; if you want just clip out 
the coupon below and send it in. Your order 
will be filled promptly from stock on the same 
day received. 

Each basic kit contains instructions for cod- 
ing the cards to achieve optimum efficiency. 
We are glad to provide at no extra charge 
advice on coding procedures for your particu- 
lar research application. 

Oliver Garfield Co., Inc. 
Rm. 53, 17 St. Marks Place, New York 3, N. Y. I 

Please reserve a GENIAC Portable 
Memory Unit in my name for immed- I iate delivery. I wish to order with it 
the following equipment: 

I Basic PMU, with 200 
punched cards, hand 
notching tool, 5 sorting 
rods, Coding Instructions 

@ $19.95 
add 80?0 post and handling 

I 0 Master PMU including 
Basic Unit above plus 
1,000 extra cards and 
free filing cabinet @ $49.95 

add $4.75 per unit balance 
refunded, post and handling 

I Cabinet alone @ $8.00 plus 
1.00 postage and handling 
Additional cards @ $4.00 
per hundred or $30.00 
per thousand. 

add 30?0 postage 
a lper hundred cards- 

n Send addition p informa- I tion and booklet Scientific 
Uses of Punched Cards. 

I I enclose my check or money 
Order for ...........$ 
I understand that if I do not find the 
GENIAC Portable Memory Unit all that 
you have said it is I may return the 
entire unit and the cost of the unit 
will be refunded. 

I Name 

I Address 
I City ZoneState I 
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ALWAYS A SOUND INVESTMENT! 
VAN NOSTRAND REFERENCE BOOKS I 

I l I | CREATIVITY AND PSYCHOLOGICAL HEALTH 
I FRANK J. BARRON, Research Psychologist, University of California (Berkeley) 
I Ready in May Diagrams About 300 pages | 

GUIDE TO THE APPLICATION OF LAPLACE TRANSFORMS 
I GUSTAV DOETSCH, Professor of Mathematics, University of Freiburg 
l 1963 Illustrated 255 pages $9.75I 
I .I 

I ALFRED THE FLASH OF GENIUS 
ALFRED B. GARRETT, Chairman, Department of Chemistry, Ohio State 
University 
Ready in May Illustrated About 250 pages 

PRINCIPLES OF NUCLEAR REACTOR ENGINEERING 
l SAMUEL GLASSTONE, Consultant, U.S. Atomic Energy Commission 

ALEXANDER SESONSKE, Professor of Nuclear Engineering, Purdue University 
1963 Illustrated XIV + 830 pages $9.20 

I | | MANUAL OF THE VASCULAR PLANTS OF NORTHEASTERN UNITED STATES | 
l I l AND CANADA I 

HENRY A. GLEASON, Head Curator, Emeritus 
ARTHUR CORNQUIST, Curator, New York Botanical Garden 
1963 Illustrated LI + 810 pages $11.75 

I1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I 
I LINEAR TOPOLOGICAL SPACES 1 

J. L. KELLEY, Professor of Mathematics, University of California (Berkeley) 
The University Series in Higher Mathematics 
Ready in June 

I | MATHEMATICAL LOGIC AND THE FOUNDATIONS OF I 
I MATHEMATICS I 
I 

| G. T. KNEEBONE, Bedford College, London l 
1963 Illustrated XIV + 435 pages $12.50 

l RUSSIAN-ENGLISH CHEMICAL READER I 
I ALEX KRAMER, Graduate Engineer, U.S.S.R. 
1 1 1963 Illustrated VII + 311 pages $7.50 

I | STANDARD METHODS OF CHEMICAL ANALYSIS, VOLUMES IIA & IIBl 
l Industrial and Natural Products and Noninstrumental Methods 
I EDITED BY FRANK J. WELCHER, Indiana University 
l Vol. IIA 1963 Illustrated XIV + 1282 pages $25.00 
l Vol. IIB 1963 Illustrated XI + 1330 pages $25.00 I (not sold separately) 

PHOTOGRAPHY: ITS MATERIALS AND PROCESSES, 6th Edition 
C. B. NEBLETTE, Dean of the College of Graphic Arts and Photography, Rochester Insti- 
tute of Technology 
1962 Illustrated 500 pages $15.00 l 

I A TREATISE ON RADIATIVE TRANSFER EROSION AND SEDIMENTATION I 
I |V. V. SOBOLEV, Translated by Sergei I. Gaposchkin ||HENRI AND GENEVIEVE TERMIER lI 
lI 1963 Illustrated XI + 319 pages $9.75 I 

I D . V NOSTRAND COMPANY, INC. Princeton, New Jersey | 
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SPECIFICATIONS: 
Scale span: 1, 2, 5, 10 pH units and 100, 
200, 500, 1000 millivolts. 
Scale accuracy: 1/4 percent. 
Bridge power: mercury batteries. 
Scale width: 240 mm, graduated in 100 
units. 
Displacement: continuously adjustable, 
direct reading to 10 pH units or 1000 
millivolts plus and minus. 
Input: direct potentiometric or pre-amp 
with 1:1 feedback stabilized electrometer. 
Drive speeds: controlled automatic, 
fast constant and slow constant. Charts 
and burettes synchronized. 
Burettes: motorized, precision, glass, 
displacement type with interchangeable 
50 ml and 10 ml plungers and barrels, 
with fast refilling and flushing motors and 
automatic safety switches. 
Delivery rates: approximately 10 ml per 
minute maximum, 1/15 ml per minute 
minimum. 
Burette accuracy: 1/10 percent. 
Stirring: magnetic variable speed. 
Balancing speed: 31/3 seconds full scale. 
Automatic stop: precisely adjustable, 
cam actuated with 1/? scale overrun, re- 
starting, repeating. 
Polarizing adapters: interchangeable, 
plug in, mercury battery powered. 
Burette fittings: interchangeable, dupli- 
cate for either flexible tubing or all glass 
interconnection, the latter with standard 
taper and ball joint unions and Teflon 
stopcock plugs. 
Speed controller: derivative actuated, 
proportional to rate of change of signal. 
Beaker supports: swinging, height ad- 
justable, with self-contained stirring 
motors. 
Recorded functions: fundamental signal 
or first derivative. 
Structural materials: polished 18-8 
stainless steel, aluminum and Bakelite. 
Dimensions: height, 26 inches; width, 
22 inches; depth, 15 inches. 
Net weight: 95 pounds. 
Power requirement: 115 volt, 60 cycle 
A. C.; 150 watts. Available on special 
order for operation from 50 cycle current. 

S-29685 TITRATOR-Dual, Recording, 
Potentiometric, Automatic Rate Controll- 
ing, Glass or Metal Electrode, Sargent, 
Model D (Pat. No. 2,931,964); with stand- 
ard equipment, without electrodes 
Price ........................ $2,850.00 
For complete information, contact your nearest 
Sargent representative-or write for Bulletin D. 

E. N. SARGENT & CO., 4147 W. FISTER AVE., CHICAGO 36, ILLINOIS 
Detroit 4, Mich.-Dallas 35, Texas . Birmingham 4, Ala. 
Springfield, New Jersey * Anaheim, California 

SARG ENT 
Scientific Laboratory Instruments 
Apparatus *Supplies *Chemicals 

SCIENCE, VOL. 140 
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Model F-05 Model FS-314 Model FS-1 1 14 
Stainless Steel Fermentor Three-unit Fermentor Drive Assembly Single-unit Fermentor Drive Assembly 

---------------- 

NBS FERMENTATION APPARATUS for the growth of Bacterlat 
Fungi, Yeasts, Tissue Cultures and Viruses 

For Aerobic 
and 

Anaerobic Studies of 
Microbial and Chemical 
Processes at Laboratory 

and 
Pilot Plant Levels 

The NBS Fermentor Drive Assemblies 
offer a convenient and efficient means 
for culturing microorganisms under 
well-defined conditions. Temperature, 
agitation, pH', air volume and pressure 
can be selected and rigidly controlled 
while sterility is maintained. 

Stainless steel fermentors with Pyrex 
glass jars are available in 5, 71/2 and 
14 liter sizes. Impellers are driven 
through a non-freezing, stainless steel 
agitator housing which incorporates 
stainless steel ball bearings and leak- 

proof Teflon seals. The fermentors 
are easily and quickly disconnected 
from the drive and will sustain repeated 
autoclaving. 

Water bath temperature is adjustable 
up to 60'C -+- 0.5'C. A continuous- 
duty, variable speed motor enables im- 
peller speed to be regulated between 
150 and 750 rpm. Performance is 
quiet and dependable under continu- 
ous operation. All NBS apparatus is 
unconditionally warranted for one 
full year. WRITE FOR CATALOG FSS/5103 

(1) Automatic pH Control and Antifoam Addition optional 

New Brunswick Scientific Co., Inc. 1130 Somerset St.,New Brunswick,N.J. 

Manufacturers and Distributors of Precision Laboratory Apparatus 

10 MAY 1963 541 



Where EXPERIENCE COUNTS 

CHOOSE FROM THE WIDE RANOE of NUCLEAR ENTERPRISES 

WHOLE BODY COUNTERS and ASSOCIATED LOW LEVEL COUNTINO 

EQUIPMENT INSTALLED IN MANY COUNTRIES IN THE WORLD 
U.K.A.E.A. WINDSCALE 0 U.K.A.E.A. DOUNREAY 0 U.K.A.E.A. WINFRITH HEATH 0 U.K.A.E.A. HARWELL 

UNIVERSITY OF HEIDELBERG 0 UNIVERSITY OF CAMBRIDGE 0 UNIVERSITY OF COLOGNE 
KERNFORSCHUNGSANLAGE, JULICH 0 U.S. DEPT. OF AGRICULTURE, WASHINGTON 0 DEPT. OF 

NATIONAL HEALTH & WELFARE, OTTAWA 0 KERNREAKTOR, KARLSRUHE 0 UNIVERSITY OF LOUVAIN 

ROYAL HOSPITAL, ADELAIDE 0 ROYAL INFIRMARY, LEEDS 0 AND MANY OTHER RESEARCH ESTABLISHMENTS 

WIDE RANGE OF DESIGNS AVAILABLE 

Sodium iodide crystal equipment Scanning equipment Plastic scintillator equipment 
(Windscale) (Heidelberg and Cambridge) (Ottawa) 

WIDE RANGE OF ELECTRONICS AVAILABLE 

| Typical tube electronics llTypical transistor electronics ll 512-channel kicksorter l 

. WIDE RANGE OF LOW BACKGROUND SHIELDS 

NE 8105 4-pi counter for lean/fat ratio ............ . 

through K 40 measurement _ 
(Washington) _ - 

NE WHOLE BODY COUNTERS FEATURE: _- 
* Sodium iodide crystals up to 11 in. diameter, and organic scintillators with linear dimension 

up to six feet for 4-pi counting. 
* 4-pi liquid and plastic detectors. NE ASSOCIATED MHONITORING 
* Energy resolution of sodium iodide crystals typically 9.0 per cent for 9 in. diameter x 6 In. EQUIPMHENT INCLUDES' 

depth at 0.66 MeV and 26 per cent for NE 102A plastic 20 in. x 10 in. x 6* in. 
* Complete systems with tube or transistor electronics and advanced data handling facilities. * Transistorised Universal Radiation Meter 
* Pre-1945 Steel Rooms of lowest possible activity, made in sectional design. Air conditioning, I odine 131 Monitors 

inter-communication, closed circuit T.V. and observation windows. * Portable Plutonium Monitors 

Full details and Catalog for British, European, Afriican and Full details and Catalog for Canadiian, Uniited States and 
Asiian contacts from: South Ameriican contacts from. 

NUCLEAR ENTERPRISES (G.B.) LTD. NUCLEAR ENTERPRISES LTD. 
Sighthiill, Ediinburgh 11, Scotland. Tel: Craiiglockhart 5262 550 Berry Street, Wilnnilpeg 21, Canada. Tel: Spruce 4.1Wt 
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I New Books from PERGAMON PRESS 

COLOR CENTERS IN SOLIDS 
J. H. Schulman and W. D. Compton 
An introduction to the field of color centers which reviews 
the rather bewildering variety of color centers in alkali 
halides, and shows their interrelationships. 
375 pages $12.50 

FERROELECTRIC CRYSTALS 
F. Jona and G. Shirane 
An introduction to ferroelectricity, with an extensive bibli- 
ography and references to unpublished research. 
412 pages $15.00 

ELECTROLUMINESCENCE 
H. K. Henisch 
Intended primarily for those who are making the phe- 
nomena of electroluminescence a subject of special study. 
Contains a detailed discussion of theoretical models. 
368 pages $12.50 

SEMICONDUCTOR STATISTICS 
J. Blakemore 
Provides a comprehensive discussion of the factors which 
govern the concentration of free charge carriers in semi- 
conductors and of the electrical properties of these ma- 
terials. 
381 pages $12.50 

ELECTROMAGNETIC WAVES IN STRATIFIED MEDIA 
J. R. Wait 
This monograph is concerned with electromagnetic waves 
in media whose properties vary in one particular direction. 
Applications to the real world are used as illustrations of 
the theoretical principles. 
372 pages $15.00 

IONOSPHERIC SPORADIC E 
E. K. Smith and S. Matsushita, Editors 
A survey of all current knowledge of Sporadic E, and a 
presentation of new work, most of which has not been 
treated elsewhere. 
391 pages $15.50 

PHOTOELASTICITY, Proceedings of the International 
Symposium 
M. M. Frocht, Editor 
A collection of papers reflecting new techniques and im- 
provements- in known methods, and showing the latest fun- 
damental developments in new directions. 
320 pages $14.00 

EXPERIMENTAL MECHANICS, Proceedings of the 
First International Congress 
B. E. Rossi, Editor 
General categories covered include: survey lectures; dynam- 
ics and impact; plates, shells and stress analysis; creep, 
plastic flow, fracture and residual stresses. 
406 pages . $21.00 

BIO-TELEMETRY, Proceedings of the Interdisciplinary 
Conference held in New York, March, 1962 
L. E. Slater, Editor 
The first comprehensive and authoritative collection of 
papers on the use of telemetry in animal behavior and 
physiology in relation to ecological problems, with detailed 
discussion material. 
369 pages $18.50 

INTRODUCTION TO ELECTRON MICROSCOPY 
S. Wischnitzer 
This book bridges the gap between the simple presentation 
of electron optics for laymen and the complex explanation 
for the physicist. 
132 pages $6.50 

THE CONTROL OF CHROMATOPHORES 
M. Fingerman 
This monograph covers chromatophores and color changes 
wherever they occur in the animal kingdom. 
192 pages $7.50 

THE PLANT CELL WALL 
S. M. Siegel 
A topical study of architecture, dynamics, comparative 
chemistry and technology in a biological system, this mono- 
graph contains the most recent and significant advances in 
the field of cell wall science. 
136 pages $6.50 

BIOGENESIS OF NATURAL COMPOUNDS 
P. Bernfeld, Editor 
A general review dealing with compounds occurring both 
in the animal and vegetable kingdoms and the substances 
synthesized only by plants or micro-organisms. 
approx. 1,200 pages To be published July, 1963. $28.00 

NATURAL ORGANIC MACROMOLECULES 
B. Jirgensons 
An introduction to the chemistry of natural organic high 
polymers. Includes the vast domains of proteins, polysac- 
charides, and nucleic acids. 
464 pages $15.00 

PROGRESS IN THE CHEMISTRY OF FATS AND 
OTHER LIPIDS, Volume 6 
R. T. Holman, W. 0. Lundberg and T. Malkin, Editors 
Papers and contributors include: The synthesis of phos- 
pholipids-Erich Baer; Fatty acid oxidation-D. E. Green; 
Fatty acid biosynthesis-D. M. Gibson; Recent develop- 
ments in the glyceride structure of vegetable oils-H. J. 
Dutton and C. R. Scholfield. 
378 pages $15.00 

THERAPIST-PATIENT EXPECTANCIES IN 
PSYCHOTHERAPY 
A. P. Goldstein 
A comprehensive and well-organized review of all the per- 
tinent research on expectancy in human behavior. 
141 pages $4.50 

PERGAMON PRESS 
Oxford New York Paris 

Distributors in the Western Hemisphere and The Philippines: THE MACMILLAN COMPANY 

These books and all books advertised in this issue available from 

MAXWELL SCIENTIFIC INTERNATIONAL, INC. 
Scientific and scholarly books and periodicals in all languages. 

13-05 44th Avenue, Long Island City 1, New York 
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Speed and simplicity 

The Sanborn-Frommer Cell Counter determines blood counts automatically in only 20-25 
seconds per count. Operation is simple ... pour the sample, press the lever, and read the red 
or white cell count directly on the large panel meter. This fast, direct-reading method makes 
counts accurately and independently of operator interpretation, requiring no tedious con- 
version tables and correction factors. 
A unique optical-electronic method, designed for automatic blood cell counting, assures accu- 
rate counts, hour after hour without technician fatigue. Since the total number of cells sampled 
is approximately 50 times that of a manual count, random distribution errors are greatly re- 
duced. For routine cleansing, simply flush the chamber with distilled water. The Cell Counter, 
easily maintained, requires little care. 
The economy of the $1800*price, in 
addition to its continuing efficiency, 
makes the Sanborn-Frommer Cell 
Counter a practical choice for any 
laboratory. Now in use in research 
laboratories, diagnostic clinics, and 
large and small hospitals. 
*F.0.B. Waltham, Mass., Continental U.S.A. 

Pour Sample Press Lever Read Count 

Sanborn Cell Counter 

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

~LAI~AIA~JA.. S -- MEDICAL DI VISION Waltham 54, Mass. 
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A FORTRAN PRIMER 
BY ELLIOTT 1. ORGANICK, U. of Houston 

A popular and practical treatment of computing 
techniques using FORTRAN. Many exercises and 
assignments are included. 

GENERAL STOCHASTIC PROCESSES 
IN THE THEORY OF QUEUES 
BY VACLAV E. BENES, 
Bell Telephone Laboratories 

Considers delays in queues with one server. 
Strikes an understandable and useful balance be- 
tween theoretical and practical treatments. 

AN INTRODUCTION TO DIGITAL 
COMPUTING 
BY BRUCE W. ARDEN, U. of Michigan 

A new text for a course in computing techniques 
at the undergraduate level. A knowledge of in- 
tegral calculus is assumed. 

INTRODUCTION TO STATISTICAL 
INFERENCE 
BY HAROLD A. FREEMAN, M.I.T. 

Intended for the first course in statistical theory, 
this book assumes a knowledge of calculus. Many 
problems, with full solutions, are included. 

AN INTRODUCTION TO PHYSICAL 
INORGANIC CHEMISTRY 
BY K. B. HARVEY AND G. B. PORTER, 

U. of British Columbia 

A text for use in a course following general chem- 
istry and leading to the advanced disciplines of 
inorganic or physical chemistry.. 

PRINCIPLES OF CHEMISTRY 
BY FRANK E. HARRIS, Stanford U. 

A programmed course in the principles of chem- 
istry in 8 volumes. A modern presentation cover- 
ing more topics than are usually found in text- 
book courses. 

NUMBERS AND UNITS FOR SCIENCE 
BY FRANK E. HARRIS 

A programmed text in the measurement used in 
science, such as temperature, the metric system, 
significant figures, etc. 

NUCLEAR CHEMISTRY 
AND ITS APPLICATIONS 
BY M. HAISSINSKY, 

C.N.R.S. Inst. of Radium, Paris 

A comprehensive survey of the domain of nuclear 
chemistry (including radiochemistry and radiation 
chemistry) and its numerous applications. 

CHEMISTRY IN NUCLEAR 
TECHNOLOGY 
BY SIGFRED PETERSON AND RAYMOND 
WYMER, Oak Ridge Nat'l Laboratory 

Describes the important role played by chemistry 
in present-day nuclear technology, particularly in 
the areas of fuel cycle and materials technology. 

PHYSICAL GEOCHEMISTRY 
BY F. GORDON SMITH, U. of Toronto 

Designed to cover the geochemical problems re- 
lated to melting and crystallization of rocks and 
deposition of mineral deposits. 

SELECTED TOPICS IN BIOPHYSICS 
BY HERMAN T. EPSTEIN, Brandeis U. 

Provides an introduction to the language and 
nature of biophysics. Intended as a supplementary 
text in an introductory course in biology. 

INTRODUCTION TO STATISTICAL 
OPTICS 
BY EDWARD L. O'NEILL, Boston U. 

Emphasizes the analogies between image forma- 
tion and electrical communication theory. Should 
interest both those in optics and those in com- 
munication theory. 

INDUSTRIAL ELECTROSTATIC 
PRECIPITATION 
BY HARRY J. WHITE, Portland State College 

The first comprehensive treatment of this method 
of air pollution control, by a man who was Di- 
rector of R&D at Research-Cottrell, Inc. for fifteen 
years. 

INTRODUCTION TO CELESTIAL 
MECHANICS 
BY S. W. McCUSKEY, Case Inst. of Tech. 

Starting with elementary topics, this book uses 
vector methods to study the basic ideas of orbit 
calculation. 

PHYSIOLOGICAL PSYCHOLOGY 
BY DANIEL P. KIMBLE, 
Stanford Medical Center 

A programmed text providing a modern treat- 
ment of modern concepts. A comprehensive In- 
structor's Manual is available. 

ESSENTIALS OF SCIENTIFIC RUSSIAN 
BY 0. STARCHUK AND H. CHANAL, 
U. of Alberta 

A concise coverage of Russian scientific literature 
that eliminates nonessentials and gives consider- 
able practice in translating scientific works. 

Write for further information or the 1963 
- ~~A-W catalog. 
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I N T ROD U CING TH E 

S P E C T R O P H O T O M E T E R 

* the working spectrophotometer for the ultraviolet-visible range 

* automated reference setting 

* direct reading, numerical data display 

* bipartite diffraction grating optics 



A~~~~ M A N . .. ...2 J 

S P E C T R 0 P H 0 T 0 M E T E R s _- 

the working spectrophotometer 
for the ultraviolet-visible range 

Unequalled speed and convenience 
Automated reference setting, the AUTOSET provision, 
ends the need for multiple manipulations ordinarily re- 
quired for making a spectrophotometer reference setting. 
With AUTOSET, the value is achieved in seconds- 
automatically-by positioning a single control. 

For sample analysis, the operator merely repositions 
the control and selects the sample . . . the sample value 
is quickly and clearly displayed in the instrument's 
readout window. The entire operation takes but a few 
seconds. 

Simplified controls and AUTOSET eliminate critical, .4 

time-consuming adjustments and the need for nulling 
meters. 

Error elimination 
Reading information in numerical form is twice as fast 
and three times as accurate as reading the same informa- 
tion from dials. In the AUTOSET Spectrophotometer, 
all data is presented in unmistakable numerical form. 

Wavelength data is presented directly in millimicrons- 
there are no non-linear scales to interpolate or mi- 
crometer screws to adjust. 

Terms of readout-either in transmittance or ab- 
sorbance-are selectable. This ends confusion of simul- 
taneous presentations. 

Sample identification is quick, positive and accurate. 

Sample versatility I1 
General purpose and special cuvettes extend the scope .-. 1 

.. 

of the instrument to meet widely-varying sample re- 
quirements. The instrument's sample compartment is 
designed for efficient use of a full range of cuvettes- 
ultramicro, long light path, and round test tube types 
as well as the highly-accurate standard square cuvettes 
with parallel optical faces. 

The sample compartment provides adequate room for CONDENSED SPECIFICATIONS 
such special equipment as magnetic mixers, thermostatted Monochromator 
components, and special cells with 100 mm light path. Bipartite reflection diffraction grating. 

2 millimicron standard bandwidth; 1 and 
Bipartite diffraction grating optics 5 millimicron bandwidths also available 
The Coleman AUTOSET Spectrophotometer provides for special work. 
the laboratory with the practical advantages of a working Photometer 
instrument with the analytical range of specialized Self-balancing null system. 
research equipment. A bipartite diffraction grating, dual Photometric accuracy: 0.5s%T, 
light source, and dual phototubes provide high levels of +0.005A at 0.4A. 
energy throughout the 2OO-lOOOm~l spectrum. The Sample range 
bipartite grating produces a straight and linear spectrum 120 microliters to 25 milliliters. 
which provides constant band width at all wavelengths, 1 to 100 millimeter light path. 
with fixed optical slits. Constant band width insures 
maximum reproducibility. 

O a , Ask far descriptive literature and a demonstration fr 

COLEMAN INSTRUMENTS, INC., MAYWOOD, ILLINOIS 



LIVING CHEEK SQUAMOUS CELLS (4mm, nea. 0.65 Nikon Achromat) 

a new approach to the 
microscopic investigation of 
unstained, transparent specimens 

The new Nikon Interference-Phase Attachment combines 
the advantages of phase-contrast and interference micros- 
copy in a single ingenious device. It attaches to a conven- 
tional Nikon microscope and, in a matter of moments, 
transforms it into an instrument capable of revealing the 
finest transparent details as sharp differences in color or as 
differences in monochromatic contrast. There is no 'halo' or 
flare to obscure definition. The effect is almost incredible in 
terms of resolution and improved perception, and is virtu- 
ally unobtainable by any other known means. 

No special optics are required. Conventional bright- 
field objectives are employed. The Interference-Phase 
Attachment mounts between the body tube and the ocular 
head of the microscope. It embodies the necessary optics 

plus the analyzer control which varies interference or color, 
and the polarizer control which provides continuously vary- 
ing contrast. The attachment need not be removed for con- 
ventional bright-field microscopy. 

The Attachment is supplied with a special Abbe con- 
denser equipped with variable iris for bright field micros- 
copy, and with turret- mounted annular phase-rings for 
phase and interference work. A green filter is furnished for 
monochromatic variable contrast observation, and a heat 
absorbing filter, for use with live specimens. 

The Interference-Phase Attachment is shown with the 
Nikon SBR/Ke microscope. For details, write to NIKON 
Instrument Div. of Ehrenreich Photo-Optical Industries, Inc., 
111 Fifth Avenue, New York 3, New York. 

NIKON INTERFERENCE-PHASE ATTACHMENT 



A modern 
research instrument with 

built-in Koehier illumination 
for critical microscopic 

investigation 
In less than one year since its introduction, the Nikon 
Series S has become one of the most talked about micro- 
scopes in the field. It has attracted wide and favorable 
attention for its mechanical ruggedness, its smoothly 
responsive controls, its seemingly unlimited versatility, 
and its almost incredible quality of optics. 

The new Series S-Ke offers even more of special interest 
to the critical microscopist. Except for the base, the 
S-Ke employs the same construction as the Series S and 
accepts the same interchangeable eyepiece tubes and 
stages. The base is larger, and contains the light source 
and optics of the Koehler illuminator. 

Koehler illumination is undoubtedly the most efficient 
known to optical microscopy, and is virtually prerequi- 
site in photomicrography. Its principal advantage is 
that it makes the light source and microscope a com- 
patible optical system. All available light is concen- 
trated in the area under investigation. There is no 

glare or halo. Details, usually obscured by these condi- 
tions emerge with new clarity and definition. 

To attempt Koehler illumination with conventional 
mirror and external lamps is a difficult, time-consuming 
procedure. With the model S-Ke it is utterly simple 
and virtually automatic. A sliding, centerable optical 
system permits the user to enjoy its benefits over the 
entire magnification range of the microscope. 

The S-Ke is supplied with a step-down transformer 
which provides the correct lamp voltage. This trans- 
former has a built-in voltmeter and a variable intensity 
control with adjustable high- and low-position 'stops' 
so that any selected degree of brightness can be repeated. 

Optional accessories: Interference-Phase, Phase-Con- 
trast, and Polarizing attachments, Projection Head, 
Macro-Photo and Photomicrographic equipment. 

For complete details, write to Dept. 000. 

Nikon Series S-Ke 

NIKON INCORPORATED Instrument Division 111 Fifth Avenue, New York 3, N. Y. Subsidiary of Ehrenreich Photo-Optical Industries, Inc. 
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THIN 
LAYER 

CHROMATOGRAPHY 
fast, 

inexpensive, 
versatile technique 

TLC (Thin Layer Chromatography) combines the analytical capabilities of column adsorption chromatography and 
the convenience, simplicity, and low cost of paper chromatography. a The ability to resolve quantities of sample as 
small as a few nanograms or as large as 100 milligrams on one plate makes TLC a perfect complement to gas 
chromatography, infrared, and other analytical methods. L TLC is rapid and easy to use. Resolutions of complex 
mixtures often take less than 20 minutes. No great skill is required to form layers of adsorbents or to process plates. 
O Attracted to the unique advantages of TLC? Now you can explore the world of thin-layer chromatography in- 
expensively. For only $60, your RSCo dealer can supply you with a starter kit of standard, reusable catalog items 
which will allow you to experiment with TLC before investing in more elaborate apparatus. Write us or call your 
dealer for details. L TLC's expanded uses are documented in a 30 page "Comprehensive Bibliography of Thin Layer 
Chromatography," available free from RSCo. Also available and free: RSCo Review, Vol. 4, No. 6, on TLC appli- 
cations, techniques, and equipment. 

Research Specialties Company is the only domestic man* 
I ufacturer of TLC apparatus. A complete line of RSCo 

TLC supplies and equipment is available from your 
laboratory supply house. 

200 SOUTH GARRARD BLVD. * RICHMOND, CALIFORNIA 
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THE FASTEST THING ON 3 LEGS 

A MIETTLER 

B A L A N C E 

............Why is speed Important? 

Because you can weigh with Mettler 
balances five times faster than with 

... ........000:+I S co ventional balances-one Mettler will 
replace five conventional instruments, 

* A Mettler occupies only one-fifth the space 

. ... * It saves 80% of your time 

* You dial built-in calibrated ring weights 

* No conventional weight sets to manipulate 

* You read rapidly because patented top and 
bottom air damping brings the balance 
into almost instantaneous equilibrium 

* You do not have to make fine mechanical 
weight adjustments because of the wide 
optical range 

For a demonstration, or more information CONTACT: 

~~~~~~~INSTRUMENT CORPORATION 
20 NASSAU STREET, PRINCETON, NEW JERSEY 
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* Award of the multimillion-dollar contract to Allison 

by the Atomic Energy Commission for construction of a 

mobile Military Compact Reactor (MCR) creates imme- 

diate need for additional, well-qualified SENIOR SCIEN- 

TISTS, NUCLEAR ENGINEERS, PHYSICISTS and CHEMISTS. 

Objective of the high priority, long-range nuclear pro- 

gram is the design, construction and operation of an 

extremely mobile, compact nuclear powerplant capable 

of generating 3000 kw. of electricity. The plant will have 

a high temperature, liquid metal-cooled reactor coupled 
to a power conversion system. In addition to its military 
use, the MCR could serve as a power source in civilian 
defense and power failure emergencies. 

Allison-the energy conversion Division of General 
Motors-was selected by the AEC as prime contractor 
on the basis of company capability to act as systems 
manager for the complete project. 

Advanced degrees and extensive experience required to fill these specific positions: 

Senior Physicists To head groups in 
and Engineers NUCLEAR SYSTEMS ENGINEERING * NUCLEAR REACTOR DESIGN 

Senior Scientists To head groups in the field of advanced propulsion and power systems. 
Specific areas involved are: 

and SYSTEMS ANALYSIS * SYSTEMS APPLICATIONS * COMPONENT 

Engineers ANALYSIS 

Senior Scientists To head groups in the applied sciences section of our Research Activity. 

Physicists and Specific openings are in 
Chemists SOLID STATE PHYSICS and PHYSICAL CHEMISTRY SECTIONS 

Senior Scientists For key positions in Engineering Research: 
and HEAT TRANSFER SPECIALISTS * PHYSICISTS * DIRECT 

Engineers CONVERSION DEVICE SPECIALISTS 

Send your resume TODAY, or write to: Mr. V. A. Rhodes, Professional and 

l Ss o r13 Scientific Placement, Dept. 1202, Allison Division, General Motors Corporation, 

THE ENERGY CONVERSION DIVISION OF Indianapolis 6, Indiana. 
GENERAL MOTORS, INDIANAPOLIS, INDIANA An equal opportunity employer 
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l I. ASp 

:..Keirs Phospho~ros~cope:..in. the optical unit. Instrument perfrms. quan- : 
.titative measurements, operates th~rou~ghout..:th~e .visib~le a~nd- UV ranges 

*and into the .near tinfra~red with .an accessory:. ::.: 
....-New.:improvem~ents ..... include a wavele~ng~th d~rive. that substnti~a.lly n 
.........c~reases accuracy of................ wavelength readout; a new rotary ture mounted 
..i..nside thephotomuti'plier .tube..housing for es etrlajmn 

.to. desired slitsze; muh higher stabilitythan.: peviously possible 
* .through: use.of. a..ne~w.Xenon lamp witth four: to t~en times the. stability. 
*of previous, . light sourcesce; a new potted photom~ultipliertube that 
*s t abi|li.z e s :d ri ft ...a nd ...o ut p ut .s hif t;* a nd ..a n .....i n.t eg ra.t ed de s.i cc a nt c.h am be r::: 

::that.:serves as..a..light .trap and.prevent mois ture collection on. cell 

In addition to the above improvements, a dozen new accessories 
are available to improve the instument's versatility. Among 
.......a new. unit. than t permits l mince studies of SOLID SMPES 

New Grating Monochromator, "Building Block Concept"- 
Permits the rapid transposition of components to form vaiso 
figuratonsthat will acEomplish tr mission sti (aorptio 
* sp~c~trophotometry); u ex.. ci.. station investigations (fluo r an phos- 

*:p~horimetr~y); .and emission. work (spec~trophotoflu~orometry a-nd spectro-. 
..phosphorimetry)...Photot. .I . ;: 

Building blocksinclude a. basic monochromator, sl.it mehanism opti- 
....ca~l bench, light sourcesc, mirrors, .......... ce~ll~s: and detector uni'ts- The ..........instru-: 

ment is suitable.for.work in :the: ultraviolet visib and near infrared 
regions (up to 1.200 millimicrons depending ..pon choice gratingss, 
and is especially well sued. for low-level luminescence alysis. 

omooc hroma-ticiitgh thog igerati:on.cvet, thsmakn 
possibe an ccurat distnctionbetwen. -sc atered ih andhne i6nasrac, evnwetokngwt ihytrbdsmls e 
pending upon chicofgaigth intumn oeatsfomth 

tof .0004b underfavorable. codtin. te sgifcn feaue in 
clude C sl -comenstingdritand radmfutuation :o nte-ro;eai 
nation of s ~emioaqeslt, i on s wihdest a eshigh a 3; cross illuina ion ' for. phtsnhei tdes n 7igtcletindsg 
whichpermits easrmn of 'igh ohewselotthouh cttrig 
The instrument h .'..as I bee qn usdscesulyifyohrmtxds 
diate ompoudsin thle: viilead lrail t regon . Phot 9#s!!J 

FurMirophotomete feaure direct reladigadlnaepne 
Iti feibeast cvtt izlapseetinan asccntigura hon intat taat easil toI phosphoimetry n eph .mty 
pro ein by -. eite floecneoSlrvoe as rpton.Pot 

The" i nstrumet consists... oftw prinipal. ,O com rpon ent-a AmnO 
a nw .ecode cotolr phophrietr htta hmen -,"t" andS-0Jb 1 -u bacera 
growth measuring attachment are availal asacsoi.es. 7 
Wrtefr itrtueFie-o cmpee norato o Aicos fornwSetocpcIsrmnstrqetLtrtr ieS.J5 

A:M.ERIC-AN :I:N-ST-RU.MEN O N 00GogaAeuSle pig ~~ 
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S/P Macroscope System ... 

fills the gap 
The S/P Macroscope is a precision optical 
System that combines true depth of field with 
comfortable working distances. Designed to 
fully exploit the myriad possibilities of low 
power magnification, it guides you through 
four intermediary ranges with a color-corrected, 
distortion-free compound optical system. It 
offers details that are invaluable in selecting 
material for microscopic findings, in enty- 
mology, parasitology, gross cancer biopsies 
and in many other applications common to 
your laboratory. Viewing through a five-inch 
aperture is easy on the eyes, leaves both hands 
free to handle specimens, dissections, etc. An 

important advantage of the Macroscope 
System is its adaptation for photomacrog- 
raphy. An easy-to-use attachment works 
with any 35mm reflex camera. You really 
must see the Macroscope in action to fully 
appreciate the implications of this unique 
System. Witness how effectively it fills the 
magnification gap ... call your S/P Repre-. 
sentative for an eye-opening demonstration, 
or write our Evanston office. 

No. M2055-S/P Macroscope (2.5X to 7X) ......$ 212.00 
No. M2065-Lite-Table ........................$ 75.00 
No. M2057-Camera Mount .................... S 5350 

O scientific products 
DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 

GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS 

Regional Offices: Atlanta * Boston - Charlotte * Chicago * Columbus * Dallas * Detroit * Kansas City * Los Angeles 
Miami * Minneapolis - New Orleans - New York * San Francisco * Seattle * Washington 

Export Department-Flushing 58, L. ., New York. In Canada: Canadian Laboratory Supplies Limited. 
In Mexico: Hoffmann-Pinther & Bosworth, S. A. 
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These New Saunders Books Bring You 

Up-to-date on Three Scientific Frontiers 

This Brilliantly Illustrated Work Helps You Interpret Fine Structure 
A New Book-AN ATLAS OF ULTRASTRUCTURE-Rhodin 

In this fascinating New Atlas, Dr. Rhodin brings 
you a vivid look at tissue and cellular details that 
could only be guessed at a relatively few years ago. 
As a supplement to the standard histology text- 
book, it supplies the student and investigator with 
a tool to help bridge the gap between light and 
electron microscopy. 
You'll find magnificent views of tissues taken from 
mouse and man, as the author, in accompanying 
legends, sums up the wealth of information re- 
vealed by the electron miscroscope. You'll find 
nerve sheath, liver cells, taste buds, cornea, smooth 
muscle, and many more cells and tissues not previ- 
ously explored so extensively. In many cases, sets 

of serially increased magnifications are presented 
on the same specimen. These effectively help you 
relate the view given by the electron microscope 
to that you see through the light microscope. Suc- 
cinct descriptions explain each perfectly repro- 
duced view; labels point out every pertinent 
feature. 

The reader will find this atlas offers a superb intro- 
duction to fine structure-an area of great portent 
for the future of medicine. 
By JOHANNES A. G. RHODIN, M.D., Professor of Anatomy, New York 
University School of Medicine, New York City; Docent of Anatomy, 
Karolinska Institutet, Stockholm, Sweden. 222 pages, 9" x 11/2", with 
213 illustrations on 78 plates. $10.00. 

New-Published March, 1963. 

Shows You Blood Vessels Reaction to Nervous Locals, & Hunmoral Factors 
A New Book-PHYSIOLOGY of the CIRCULATION 
in Human Limbs in Health and Disease-Shepherd 

Here is lucid discussion of virtually everything cur- 
rently known about the circulation of blood in the 
arms, hands, legs, and feet . . . and its relation to 
the cardiovascular system as a whole. Description 
of normal vascular activity is followed by discus- 
sion of modifications of activity in the presence of 
specific diseases. 

The first part of this book covers nervous, local, 
and humoral control of blood vessels in muscle 
and skin. Here you will find such topics as: effects 
of heat and cold-vascular reactions to changes in 
transmural pressure-the effect of CO2 tension and 

pH-the effects of epinephrine, norepinephrine, and 
isopropylnorepinephrine on skin and muscle vessels. 
The last section presents changes in limb circula- 
tion caused by: Raynaud's disease-arterial gas em- 
bolism-essential hypertension-diabetes mellitus- 
beriberi-arteriovenous fistulas-and many others. 
New concepts include the role of vasoconstrictor 
and vasodilator nerves-factors affecting capacity 
and distensibility-mechanisms of fainting, reactive 
hyperemia, and muscle vasodilation with exercise. 
By JOHN T. SHEPHERD, M.D., M.Ch., D.Sc., Consultant, Section of 
Physiology, Mayo Clinic; Professor of Physiology, Mayo Foundation 
Graduate School, University of Minnesota. 415 pages, 61/8" x 9/4", with 
179 illustrations. $12.00. New-Published January, 1963. 

A Concise Summary of Present Knowledge on Neural Mechanisms 
A New -Book-SYNAPTIC TRANSMISSION-McLennan 

This New Book offers a clear account of current 
advances in knowledge of transmission of neural 
impulses across the synapse-primarily in the mam- 
malian central nervous system. The author reviews 
the three main areas of investigation: morphology 
of synaptic regions; electrical consequences of syn- 
aptic activities; possible chemical substances in- 
volved. In order to show qualitative similarities 
and the flexibility of synaptic interaction inherent 
in all nervous systems, Dr. McLennan discusses 
synapses in other sites and organisms. 
Drawings and micrographs amplify the author's 

review of the literature and reports on his own 
findings. Characteristics common to all synapses are 
summarized, as well as those exclusive to electrical 
and to chemical synapses. Electrical factors exam- 
ined include resting potential, presynaptic inhibi- 
tion, and excitatory postsynaptic potential. Among 
the possible chemical transmitters discussed are 
found acetylcholine, gamma-aminobutyric acid, and 
catecholamines. 

By HUGH D. McLENNAN, Ph.D., Associate Professor of Physiology, 
Faculty of Medicine, The University of British Columbia, Vancouver, 
Canada. 134 pages, 7/4" x 101/4", illustrated. $7.00. 

New-Published April, 1963. 

Y/PUBLISHED BY W. B. SAUNDERS COMPANY 
West Washington Square, Philadelphia 5, Penna. 

Please send and bill me: 

Li Rhodinn-ATLAS of ULTRASTRUCTURE.$10.00 
LII Shepherd-PHYSIOLOGY of the CIRCULATION ... $12.00 
LFI McLennan-SYNAPTIC TRANSMISSION .................... $ 7.00 Use 

N am e: .............................................................. . /T his / Name:..Coupon 

/5C54063 Address.To Order! 
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For the New Era in Electron FqMicroscy AV 
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111g i; _ ~ew EM U-3G 
_ _ ~~~~~RCA Electron Microscope 

Hot and cold stages, and additional access ports widen the range of specimen control 
Ten times the working volume is provided with this new RCA 
electron microscope accessory as compared with conventional 
chambers. Hot and cold stages provide a specimen tempera- 
ture range of -I40C to l OOXC, as well as any steady-state 
intermediate temperature. Two extra ports give ready access 
for other types of specimen manipulation. Eight electrical 
feed-throughs provide means for accurate measurements of 
temperature and other parameters. Since no airlocks are in- 
volved, stages and samples can be changed easily and quickly. 
Though designed specifically for the new EMU-3G, the Uni- 
versal Chamber can be used with all EMU-3 series electron 
microscopes-an excellent example of RCA's design philos- 

ophy of protecting customers against instrument obsolescence. 

The new EMU-3G electron microscope incorporates many 
improvements in design as well as all the features which have 
made RCA instruments world famous-ease of operation, 
rapid specimen scanning by means of a new inertial-drive 
mechanism, step focussing in known increments (up to 200,- 
000 X), simplicity of alignment, very fast automatic valving, 
and many others. 

For full information, write to RCA Scientific Instruments, 
Dept.UB-362,Building 15-5, Camden, N. J. In Canada, write 
RCA VICTOR Company, Ltd., Montreal. 

The Most Trusted Name in Electronics 



RADIOMETER of Copenhagen offers a laboratory type, direct 
reading pH Meter setting NEW standards of accuracy, reliability, stability and con- 

5~ P g S 0 g g venience, featuring: AC line operation-zero drift. * Ruggedized specially selected 
I U 0 | g | components and 10,000 hour military type tubes. . A radically new approach for 

F 0 ; 0 special applications with provision for external recorders, temperature compensa- 
tors, buffer controls, standby switches, and a variety of special control accessories. 

r I I W g j 0 . Available with an integral scale expander accessory, changing the scale from 0-14 
r 

2 g S g pH, to 1.4 full scale pH bands over entire range. * Reproducibility of 0.02 pH; or 
.ts, V . E 0.002 pH with the scale expander. * Ultra convenient electrode holder, and a 

Lg M Scomplete range of standard and specialized electrodes for every application. 

. so 
........... . 
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New books in science and mathematics 

LIMNOLOGY IN NORTH AMERICA 
Edited by David G. Frey 

Prominent limnologists contribute information for nineteen broad 
areas of the North American continent on resources, history of 
limnological endeavor, research, accomplishment, problems, and 
potential. 
712 pages, 216 illus. $8.50 

AN ACCOUNT OF THE ASTRONOMICAL 
DISCOVERIES OF KEPLER 

By Robert Small. Foreword by William D. Stahlman 

Reprint of a classic book, first published in 1804-the only book to 
deal on a large scale with Kepler's astronomy from a technical point 
of view. Includes a valuable review of the work of Kepler's predeces- 
sors, Ptolemy, Copernicus, and Tycho Brahe. 
416 pages, 80 illus.- $5.50 

SOLAR AND PLANETARY LONGITUDES 
For Years -2500 to +2000 by 10-Day Intervals 

By William D. Stahlman and Owen Gingerich 

Based on the astronomical tables of P. V. Neugebauer, this book 
gives the longitudes of the Sun, Mercury, Venus, Mars, Jupiter, and 
Saturn. Invaluable to astronomers, historians, and chronologists for 
dating documents, etc. 
576 pages. $10.00 

NONLINEAR PROBLEMS 
Edited by Rudolph E. Langer 

Publication Number 8 of the Mathematics Research Center, U.S. 
Army, University of Wisconsin 
352 pages, 18 illus. $7.50 

THE STATISTICAL THEORY OF RELIABILITY 
Edited by Marvin Zelen 

Publication Number 9 of the Mathematics Research Center, U.S. 
Army, University of Wisconsin 
200 pages. $5.00 

i~~~ THEA UNIVERSITY OF WISCONSIN PRESS 

| \lJ~~114 North Murray Street *Madison 15, Wisconsin 
P'RESSI 
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NEW F & M MODEL 810 SETS NEW LEVELS OF 

versatility, accuracy and reproducibility 

in gas chromatography 
An advanced research gas chromatograph, the F & M Model 810 incor- 
porates the latest developments in the science of gas chromatography. 
Multiple detection systems, precise column compensation, automatic 
programmed temperature cycle and a versatile injection port design offer 

the analyst new levels of versatility, accuracy and repro- 
ducibility. 

1. Versatility and Accuracy for All Types of Analyses-The 
;ustraa!!!7 Model 810 has dual flame ionization detectors that can be 

.. s interchanged with optional electron capture and micro cross- 
] _~Z~ _i0 section detectors. The flame detector is accurately sensitive 

to a long list of compounds including most organic and 
biological materials. Halogenated compounds (such as pesti- 
cides) and certain organo-metallics and polycyclic hydro- 
carbons are readily analyzed quantitatively by the F & M 
pulsed -voltage type electron capture detector. The micro 
cross-section device will detect any material in the carrier 
gas and will give a completely calculable quantitative 
response for precise analytical results. 

C6 C8 CIO C12 C14 C16 2. Accuracy in High-Temperature Detection-The 810 is particularly suited 

l l 1 18 C20 l to high-sensitivity high-temperature analyses, even of trace constituents 
in the face of column substrate bleeding (see chromatogram). With dual 
column compensation, accuracy is enhanced by an extremely precise flow 
control system and virtually perfect temperature uniformity within 
the oven. 

3. Reproducibility in Repeated Runs-Equipped with a completely auto- 
matic programmed temperature cycle, the Model 810 permits precisely 
reproducible runs that combine adjustable isothermal and linear pro- 
grammed periods with automatic operation from sample injection to 
re-equilibration at original conditions. This high degree of automation 
removes human errors and provides exceptional qualitative and quantita- 
tive repeatability since no manual resetting of conditions is required. 

V I z s4. Versatility in Sample Injection-Because of its versatile injection port 
110^C 215sC 260'C 350'C design, the Model 810 can handle a wide variety of samples. Temperature 

u Note the stable baseline of this dual- sensitive or unstable samples can be injected directly onto the column; 
column-compensated chromatogram of a reactive materials and those that tend to be absorbed or catalyzed can be 
mixture of equal parts of normal C6 to 

C20 paraffins produced on a Model 810 injected into a replaceable liner in the port; and hard-to-vaporize materials 
equipped with dual flame ionization de- can be injected directly into the heated zone of the port. 
sectors; dashed line represents the drift- 

ing baseline obtained during single The new Model 810 incorporates many other technological improve- 
column operation. Sensitivity of the in- ments recently made in the fast moving field of gas chromatography. For 
strument is indicated by the fact that complete details, write F & M Scientific Corporation, Route 41 and 
each peak represents about 2.0 micro- 
grams and the instrument was operated Starr Road, Avondale, Pennsylvania, 215 COlony 8-2281. European sub- 
axt 1/640 of full sensitivity. sidiary: F & M Scientific Europa N.V, Leidsestraat 67, Amsterdam, ________________ The Netherlands. 

| 
~F & M SCIENTIFIC CORPORATION 

A V ON1DA L E/ PENJN S YL V A NIA 

S A L E S 0 F F I C E S: | Atlanta.N Boston * Chicago.* Dallas * Cleveland * Houston * Los Angeles.* New York * Pittsburgh * St. Louis * Toronto * Washington 
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With Chromaflex, it's that simple! 
So, to meet tomorrow's chromato- 
graphic needs, just add a column 
extender, select a new disc poros- 
ity, change the reservoir style, or 
the adapter type. "Tailor" basic 
columns to meet new needs with- 
out glass blowing. 

We've tried to think of everything. 
Reservoir solvents run down col- 
umn walls without disturbing ad- 
sorbent beds. Wetted connections 
are greaseless and of constant in- 

tradmark of E. 1. Du Pont 

side diameter. Below fritted discs, 
mixing volumes are minimal. 

Dualap stopcocks are an extra 
bonus; barrels are smooth enough 
to use with TEFLON* plugs, yet 
have sufficient texture to retain 
lubricants for glass plugs. Varibor 
plugs. are still another option to 
provide semi-needle valve control 
and remember settings from run 
to run. 

From top to bottom Chromaflex 

Columns are functional . . . flexi- 
ble. They are now an important 
part of more than 11,000 standard 
items that make up the Kontes line 
of fine technical glassware. 

The complete Chromaflex story is 
told in Bulletin CA-1. Write today 
for your copy. 

K ON TE S 
GLASS COMPANY 
Vineland, New Jersey 
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Si .le ..nn lAn l..|. k : ..........._.Single Channel Analyzer, 
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Single Channel Analyzer -~~~~~~ Scanner, LinearLinerCount 
High Voltage Power Supply - Rate Meter, Lineare Mete 

2. High Voltage 3. Blank P~~~~~~~~~~~~amplifiearHg Vote 
HihVlaePower Supply 

BUILD YOUR INSTRUMENTATION~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. ......... 
SYSTEM AS YOUR BUDGET PERMITS~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. ...... 

With transistorized building-block modules available individually or in combinations~~~~~~~.... ...... . 

PROGRESS REPORT: Start with a simple module (linear 
amplifier, single channel analyzer, or count ratemeter) 
add the power supply, detector and read-out device and 
you have the simplest of spectrometer systems. As funds 
permit, you can add another module (quickly substituted 
for the blank panel in the chassis) and perform the addi- 
tional experiments you desire. 

When you are ready for automatic scaling or counting 
of your spectra, the double module scaler-timer can be 
added. You can simultaneously add a print-out facility 
to integrate the total energy under a peak automatically 
or to record this energy as a digital output. Depending 
upon the selection of the read-out device, simultaneous 
chart recording is also possible. 

The widest possible choice of input and output devices 
is available. G-M or Scintillation detectors can be ac- 
commodated by simply reversing the printed circuit card 
in one of the modules. More advanced devices for auto- 
matic sample counting, gas flow counting, or paper chro- 
matograph counting also are available. 

Each instrument features transistorized reliability; 
modular construction; built-in electronic gating circuits; 
and plug-in etched circuit boards. Individual modules 
may be interchanged or combined to provide many basic 
functions and combinations. In addition, etched circuit 
boards may be substituted within individual modules to 
produce extreme flexibility and versatility of application. 
For full details write: 

Field Tested for 18 months A _ 
.5121 West Grove Street, Skokie, Illinois, U.S.A., Phone:YOrktown 6-8700 
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Microslides and cover glasses bearing the familiar "aGold Seal" 
label have set standards of quality for many years. They are as perfect 

Las painstaking manufacturing processes can make them. And as a 
~~~fl11 ~~~~~~final safeguard, they are individually inspected before being packaged. 

G U Iii. U S ~~~~ an:'G ::2,eal 2io:ldes are made of flawless, colorless, non- 
corrosive glass. Each slide is of uniform thickness, length, and width 

and.has ground, polished edges. Each is precleaned and ready for use. 
A special-edged Stand-Rite dispenser box, used to pack all "Gold Seal" 
microslides, keeps slides upright, permits finger-tip removal without 

and "Gold Seal" cover glasses are of equal excellence. Carefully selected 
corrosrivenonarfoggng glss f unifo 'rftmM thinness Aailable ineeryt-fm 

A.:CV E cla rmln-fe lsi oxshligoe uc fgas 

I~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~Yu dele care "Gl elMicroslides and cover glasses baigtefmla Gl el 
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Vk ICKERS BRIEFS 

Teaching and Routine Microscopes 

The New Cooke M15A Microscope 

The M 15 Microscope has proven 
itself as a robust, stable stand, fitted 
to meet modern standards of con- 
venience and to stand up under many 
years of continuous routine use. The 
same stand is used for "student" 
models as for routine and semi- 
research binocular instruments. A wide 
selection of body tubes, stages, sub- 
stages, objectives and eyepieces is 
available so that, commencing with a 
simple microscope, almost any degree 
of elaboration of optical capability can 
be achieved. 

In redesign our first concern has been 
to produce an instrument of outstand- 
ingly superior stability. This has been 
achieved by fitting extra-long (5'") 
ball bearing focusing slides, set far 
apart so that they subtend an un- 
usually wide angle at the optical axis. 
Thirty-two 3Ao" dia. balls are used in 
the bearing tracks to assure smooth- 
ness of focusing, combined with a rig- 
idity that is not approached in most 
so-called "research" microscope stands. 

_.. .... ...... .. 

M15AR (Magnifications l OOX - 400X) $266. 

For those considering the M15 for 
teaching purposes we call attention to 
its hard wearing qualities and the 
built-in safeguards against accidental 
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damage to focusing mechanism, speci- 
men or optics. A friction clutch is fitted 
to the focusing motion; high power 
objectives are spring-mounted; it is 
impossible for an operator to damage 
the focusing mechanism, break a slide, 
push out an objective front lens or 
chip a condenser. The stand is fin- 
ished in an exceedingly hard and dur- 
able epoxy black. 

*~~~~~~~~~~~~~~~~~~~~~.. ........ . .. 

M15AM (Magnifications 50X -1000X) $608. 
(Including Microplan 40x obiective 

and lOX Complan eyepieces) 

An important reason for the M15's 
widening acceptance as a- laboratory 
and hospital microscope is the MI- 
CROPLAN 40x flat-field objective and 
the COMPLAN lox wide-and-flat- 
field eyepieces (with true compensat- 
ing correction). The MICROPLAN 
gives an amazingly flat field - with- 
out any sacrifice of resolution or con- 
trast. Moreover its design is such that 
it can be made comparatively inex- 

pensively. It costs only seventeen dol- 
lars more than the standard 40X high- 
dry achromat -in contrast to the 
very high prices of the other flat-field 
designs available. 

The Sterimag (Stereoscopic 
Microscope) 

A. 
. . . .... ~~~~~~~~~~~~~~~~~~. ............ .. ..... ..............., 

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

Sterimag (lOX or 20X models) $175. 

This instrument is widely used in 
industrial inspection work, but has also 
an important application as a student 
tool in teaching laboratories. Image 
quality is excellent, working distances 
are unusually large. Field of view di- 
ameters equal or exceed those obtained 
with more elaborate and more expen- 
sive stereoscopic microscopes. 

Either a 10X or 20X model can be 
supplied; magnifications are fixed and 
cannot be changed. For routine obser- 
vations and dissection, these magnifi- 
cations are usually sufficient. 

The eyepieces and objectives are 
locked in place and the instrument is 
virtually student-proof. A ruggedly 
constructed, universally adjustable pil- 
lar stand with heavy base increases its 
capabilities, as well as its suitability 
for student use. 

A built-in light source, with focus- 
able condensing system and adjustable 
mounting, gives high quality illumi- 
nation conveniently and without the 
complications which come from use of 
an exterior lamp. Transformer for the 
lamp is mounted inside the base. 

Low-priced, the Sterimag has many 
positive advantages for student and 
routine use. 

Chicago Office 

In order better to serve our cus- 
tomers in the Illinois-Indiana-Wiscon- 
sin area we have opened a sales office, 
located at 460 Central Avenue, High- 
land Park, Illinois. Telephone number 
is 432-3800 (Area Code 312). 

Biological * Metallurgical * Polarizing - MICROSCOPES - Student * Routine * Research * Special Research 

Metallographs * Dilatometers * Thermobalances * Particle Counting and Sizing Equipment 
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FEATURES 

Input includes preamplifier, amplifier and positive 1OV/100V input 
-4 input capability provided by accessory mixer. 
Linearity over 99% of full scale: Integral linearity better than 
0.4%; differential linearity better than 2%. 
Counting rate-negligible distortion over a wide range including 
50000 pps. 
Long-term stability-'2 channel drift in 48 hours. 
Coincidence-anti-coincidence gating. 
Ferrite core linear-selection type memory with parallel access 
BCD logic. 
105 Memory storage capacity (106 optional*). 
Memory subgrouping with add/subtract logic and data transfer. 
Remote control of all major analyzer functions-external pulse 
routing and function control provisions. 
Preset live or clock time with recycle programming. 

Multiscaler operation. 
Live or static display on 5" CRT-linear and/or optional log*. 
Visual digital neon indicators for address and data presentation. 
Built-in Corotron-stabilized high voltage supply. 
Compatible with Victoreen's wide range of readout accessories. 

Price FOB Chicago, Illinois; slightly higher overseas. Price subject 
to change without notice. *Optional at extra cost. 

WORLD'S FIRST NUCLEAR COMPANY 

VICTOREEN 
VICTOREEN 

THE VICTOREEN INSTRUMENT COMPANY 
5806 HOUGH AVE. . CLEVELAND 3. OHIO 7 

Victoreen European Office: P. 0. Box 654. The Hague As9218A 
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of publication. I have known a profes- 
sor who was not granted tenure be- 
cause of lack of publication despite 
the fact that he was a gifted educator. 
I have also listened to professors speak 
disdainfully of educating undergradu- 
ates and profess their primary goal of 
attaining scientific stature through writ- 
ing. It appears that too much sophistica- 
tion is overpowering the virtue of hu- 
mility which apparently was held in 
higher esteem by bygone academic 
generations. 

The plethora of scientific material is 
only beginning to plague us and the 
present educational system has, as noted 
by Hubbert, constrained most of us to 
select some limited domain. We are suc- 
ceeding in producing a large popula- 
tion that is able to read but unable to 
distinguish worthwhile reading. The 
end results are confusion, stifling of 
creative thought, and ironically, sup- 
pression of education. From the utilitar- 
ian viewpoint, we have succeeded in 
concocting a truly wondrous paper mill. 

KEITH WESTHUSING 
Texas Instruments Incorporated, 
P. 0. Box 35084, Dallas, Texas 

Anyone familiar with the government 
support of scientific education and re- 
search in American colleges and uni- 
versities can only be astonished at the 
gross errors and misinterpretations of 
this situation contained in the article by 
M. King Hubbert. The errors and the 
misinterpretations are especially sur- 
prising in view of Hubbert's own ad- 
monition in the early part of his article 
that "the acceptance of any conclusion, 
valid or otherwise, by an individual 
who is not familiar with the observa- 
tional data on which it is based and 
the logic by which it is derived is a 
negation of science . . 

The source of most of Hubbert's 
errors is contained in his Table 1 en- 
titled "Federal contract support of rep- 

resentative endowed universities, 1958- 
59". The figures in every line of that 
table, except one, are wrong-many of 
them grossly wrong-and the entire 
table is misinterpreted within the body 
of the article. 

The figures given in his table for the 
"Total income" and the "Income from 
contracts" of a selected group of priv- 
ate universities are obtained from the 
volume American Universities and Col- 
leges (American Council on Education, 
Washington, D.C., ed. 8, 1960). This 
is an excellent volume for general infor- 
mation about the organization, admis- 
sion requirements, curricular offerings, 
enrollments, and fees of the colleges 
and universities of America. It is not, 
however, a suitable source for financial 
data from which important conclusions 
are to be drawn. The figures repro- 
duced are sketchy at best; they follow 
no uniform pattern and do not pretend 
to be a complete statement of the in- 
stitution's financial situation. The finan- 
cial statement is normally contained in 
a short paragraph of five to six lines, 
giving only such figures as the college 
itself deems pertinent to this particular 
volume. The least that could have been 
done by an author pretending to be 
"familiar with the observational data" 
and wishing to draw sweeping conclu- 
sions therefrom would be to consult the 
official annual financial reports of the 
universities concerned. Figures drawn 
from these reports are shown in Table 1. 

The important point is to note the 
contrast between the figures given in 
the last two columns of this table. For 
example, Hubbert concludes that Cal- 
tech receives 88 percent of its "operat- 
ing income" from government sources. 
The true figure is 38 percent. 

The differences between the two sets 
of figures for the first three institutions 
result from the fact that Hubbert's table 
includes in "Total income" and "In- 
come from contracts" the costs of oper- 

Table 1. Financial data for selected private universities, 1958-59. Figures for Rice Uni- 
versity are omitted since its report was not in our files. Hubbert's figures are given in 
parentheses for comparison. 

Total income for U.S. Government grants and contracts 
University campus operations 

($) ($) (%) 

Caltech 11,564,530 (60,675,342) 4,343,605 (53,600,442) 38 (88) 
M.I.T. 49,378,129 (101,386,000) 28,444,832 (67,276,000) 58 (66) 
Chicago 51,073,083 (103,771,777) 10,787,065 (61,531,262) 21 (59) 
Princeton 31,563,460 (31,563,000) 17,511,579 (17,723,000) 55 (56) 
Harvard 67,292,489 (67,292,489) 13,053,342 (16,307,946) 19 (24) 
Stanford 33,521,000 (34,663,961) 11,180,158 (8,312,208) 33 (24) 
Yale 32,978,787 (36,985,998) 5,207,431* (0) 16 (0) 

* Includes "grants" only. 
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CENTRIFUGES & 
LABORATORY INSTRUMENTS 

RC-2 Automatic Superspeed 
Centrifuge* - up to 17,500 RPM 
-37,000 x G 6 Rotors 

RC-3 General Purpose Automatic 
Refrigerated Centrifuge -up to 
5,000 RPM -5,140 x G-70 
seconds to top speed, 3 minutes 
to stop 

A SS-3 Automatic Superspeed 
Centrifuge* up to 
17,000 RPM 34,800 x G 
- 6 Rotors 

&9 SS-4 Enclosed Superspeed 
Centrifuge* up to 
17,000 RPM 34,800 x G 

6 Rotors 

24 SS-1 Superspeed Angle Centrifuge* 
-up to 16,000 RPM- 31,000 x G 

* Small & Medium Centrifuges 
5 Rotors -One Motor Base 
-up to 6,000 RPM -4,500 x G 
Hundreds of tube combinations 

Angle, Horizontal, Blood, and Special 
$ Rotors * SERVALL-Blum Direct Drive 

Szent-Gyorgyi & Blum KSB Tube Type 
Continuous Flow Systems - *These 
centrifuges adaptable. 

Micro-Macro Omni-Mixer 
Homogenizer - 0.5ml to 2,000ml 
(approx.), up to 50,000 RPM with 

I '113 Micro Homogenizer Attachment 

RF-1 Refrigerated 
Cell Fractionator 

MT-1 "Porter-Blum" Ultra, 
Microtome- 1/40 to 1/2 micron 

MT-2 "Porter-Blum" Ultra- 
Microtome - 100 A to 4 microns 

CATALOGS: 
Tubes, Adapters, and Accessories; 
the largest available stock:- 
No. SC-5T 

Prices & Specifications 
of all SERVALL Products: - 
No. SC-5P 
Product Guide 

_ of all SERVALL Centrifuges 
iand instruments: -No. SC-5G 
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ating large off-campus facilities (the 
Jet Propulsion Laboratory, the Lincoln 
Laboratory, and the Argonne National 
Laboratory, respectively) which have 
only a remote relation to the campus 
programs and do not constitute "sup- 
port" for such programs. The funds re- 
ceived and expended for these large na- 
tional laboratories are removed from 
the amounts I have set down. 

As an example of another error, the 
M.I.T. entry in American Universities 
and Colleges includes under "contract 
research and services" a figure which 
encompasses both government and non- 
government research support. The non- 
government, mostly industrial, support 
amounts to $3,144,000. 

Finally, the astonishing entry in Hub- 
bert's table indicating that Yale receives 
no government support is a conclusion 
he draws from the fact that the Yale 
entry in AUC simply fails to mention 
the university's government contract 
and grant figure. Yale's annual report, 
however, for 1958-59 shows $5,207,- 
431 in "gifts" (that is, grants) from 
federal agencies. The report does not 
mention "contracts," though it is known 
that such contracts do exist in addi- 
tion. Anyone familiar with the scope 
and high distinction of the Yale pro- 
gram of research and graduate educa- 
tion knows perfectly well that a sub- 
stantial portion of it is of high enough 
quality to command support from gov- 
ernment sources-as are such programs 
at every major university, both public 
and private, in the country. A univer- 
sity would be doing its faculty a gross 
injustice if it declined to accept govern- 
ment funds to support their research. 

Hubbert comments at some length on 
his incorrect figures. He says, in the 
first place, that "universities have en- 
tered the field of big business by be- 
coming the operators, under govern- 
ment contracts, of several very large 
industrial-research laboratories." Many 
individuals join with Hubbert in their 
doubts as to whether the management 
of such national laboratories is a proper 
university function. Universities en- 
gaged in such operations are doing it 
because they have been persuaded it is 
in the national interest to do so. What- 
ever the merits of this argument, how- 
ever, it is incorrect to say that the uni- 
versities are in the field of "big 
business" or that these are "industrial- 
research laboratories." These are all 
scientific research and development 
laboratories doing both basic and 
applied research in some fields of im- 

portant national interest-for example, 
electronic systems for national defense, 
nuclear energy, space research. For a 
variety of reasons (too lengthy to dis- 
cuss here) such laboratories cannot be 
well operated either by commercial 
corporations or by the government it- 
self. The universities have filled an im- 
portant gap. 

In any case, these laboratories are 
off-campus establishments; no faculty 
member is required to be involved in 
them and very few, often none, are so 
involved. They exert no necessary in- 
fluence on the academic program of the 
institution unless members of the aca- 
demic staff find it useful to employ in 
the teaching program some of the ex- 
ceptional talents which these labora- 
tories often attract. To state that "the 
effect upon the universities of this type 
of diversion has been devastating" is to 
make an assertion quite contrary to the 
truth, even though certain "headaches" 
have often been involved. 

As one proceeds from the off-campus 
establishments to the on-campus sup- 
port of research and education by the 
government, one finds Hubbert still 
drawing unjustified conclusions. The 
universities which he mentions can, by 
no stretch of the imagination, come 
under his description of "essentially 
war-research laboratories employing 
large staffs of nonacademic personnel" 
or even as "large centers of applied re- 
search." The funds provided to these in- 
stitutions by such agencies as the U.S. 
Public Health Service, the National Sci- 
ence Foundation, the Office of Naval 
Research, and the Atomic Energy 
Commission, are almost entirely de- 
voted to basic research. Caltech, for ex- 
ample, has not a single classified mili- 
tary research project in progress on the 
campus, and most of the other institu- 
tions have adopted essentially the same 
policy. On the contrary, vastly impor- 
tant and exciting basic research projects 
are being supported in fundamental nu- 
clear physics, in seismology, geophysics, 
and astronomy, in genetics, biochemis- 
try, and plant physiology, in the vari- 
ous areas of chemistry-programs of 
the "pure research" type which univer- 
sities have long cherished and which 
thrive primarily and to best advantage 
in the university atmosphere. That gov- 
ernment agencies have seen fit to sup- 
port such basic research is a tribute to 
the wisdom and farsightedness of these 
agencies. It is surely obvious that the 
extensive and high-quality programs of 

(Continued on page 716) 
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NEW LEITZ ORTHOMAT 
PERFECT 35MM PHOTOMICROGRAPHS 
AUTOMATICALLY-AS FAST AS 
YOU PUSH THE BUTTON 
a Exposures range from 1/100th second to 1/2 hour or 
more! a Vibration-free electromagnetic shutter! a Built- 
in photo-multiplier for detail or integrating exposure 
measurement! * For Ortholux Universal Research Micro- 
scope and other models! * Control unit, operating like 
an analog computer, automatically compensates for 
changes during exposures! 
NEW LEITZ ORTHOMAT-eliminates need for trial expo- 
sures. You get precise automatic exposure computed 
for all or a tiny part of the field. No film winding. No 
shutter setting. Make picture after picture as fast as _ 
you change slides or areas within the field of view.. - up 
to 36 exposures without even changing the film chamn- 
ber. Time-lapse exposures possible. ONLY LEITZ DESIGN 
AND CRAFTSMANSHIP -could produce this superb combi- 
nation of automation, versatility and flawless accuracy. 
Each mechanical and functional detail-from shutter to 
exposure computer...from film chamber to optical 
system-is individually designed only for precise, 
trouble-free automatic photomicrography. AUTOMATIC 

EXPOSURE GUIDE-accepts all types of 35mm films; meas- 
ures light for total field or as little as 1/100th of itsas 
may be required. ELECTROMAGNETIC SHUTTER -no moving 
parts, completely vibration-free. Long exposures may 
be interrupted and resumed. OPTICAL DIVIDERS-permit 
exposure during uninterrupted viewing. BINOCULAR TUBE 
FOCUSING-automatic compensation for interpupillary 
distance; identical focus at eyepiece and film plane. 
INTERCHANGEABLE FILM CHAMBERS-permit alternation 
between different types of film at any point on roll. 
OTHER FEATURES-automatic film transport. Counter on 
each film chamber. Convenient foot-pedal camera acti- 
vation. Synchronized for micro-flash. 
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The American Association for the Advancement 
of Science was founded in 1848 and incorporated 
in 1874. Its objects are to further the work of scien- 
tists, to facilitate cooperation among them, to im- 
prove the effectiveness of science in the promotion 
of human welfare, and to increase public under- 
standing and appreciation of the importance and 
promise of the methods of science in human progress. 

Some Needed Reforms 

The scientific community has been curiously flabby in reacting to 
evolutionary trends which challenge the vitality of science. Modes 
of communication which were adequate 50 years ago have not been 
altered, in spite of the vast increase in numbers of scientists. The 
annual round of spring meetings reminds us that these great na- 
tional gatherings are losing their effectiveness as media for scientific 
communication. At the recent Atlantic City meeting of the Federa- 
tion of American Societies for Experimental Biology there were 
3138 papers presented and as many as 34 simultaneous sessions. 
There are comparable situations in other areas of science. Planning 
ones program of attendance on such occasions can be frustrating, for 
one notes numerous papers of interest but discovers that many of 
the attractive presentations are being given concurrently. All too 
often the harassed scientist cannot make up his mind and foregoes 
all of the choices. 

The proliferation of scientific literature has comparable negative 
aspects. Faced with a flood of material, no man can do more than 
sample the publications appearing in his immediate field and in the 
relevant neighboring disciplines. Here, too, each scientist has a 
breaking point at which he gives up on the effort to follow new de- 
velopments. 

Instead of tackling these communication problems we have ig- 
nored them, and we have retrogressed, for we have allowed our 
standards to deteriorate. We permit and even encourage scientists 
to deliver virtually the same lecture at meeting after meeting. It is 
annoying and wasteful to make a special effort to hear a paper 
only to find that the speaker is repeating, almost verbatim, material 
he has presented earlier. 

This tendency toward repeated presentation has also affected 
the literature. I have noted instances in which basically the same 
article has appeared more than five times. This repetition is com- 
pounded in the structure of the usual scientific paper. A scientist 
will obtain one new result, the essence of which can be stated in a 
paragraph and a table. In the standard minuet, he expands the 
paragraph to ten pages as he describes his new fact in the abstract 
and presents it again in introduction, discussion, conclusion, and 
summary. When such a paper is published repeatedly, the author 
can easily succeed in restating his basic paragraph several dozen 
times. 

The present communication problems could be greatly amelio- 
rated if the scientific community would adopt a tougher standard 
of what is acceptable. If editorial policies were tightened, the amount 
of material appearing could be cut to a quarter of the present 
volume with no essential loss. This tougher approach might well 
take the form of a stern attitude toward repeated publication of 
the same material. It would require some reforms in the conven- 
tional structure of papers, so that key ideas would not be repeated 
so many times. It might be necessary to suppress the tendency 
toward premature publication of fragmentary results. 

A parallel toughening in our approach to scientific meetings also 
would be useful, and the number of sessions could be cut drastically 
without much loss. 

Such needed reforms would have obvious beneficial consequences. 
To implement them requires courage on the part of editors and of- 
ficers of societies and generous cooperation and understanding on 
the part of scientists-at-large.-P.H.A. 
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1. HEREDITY AND HUMAN LIFE 

By HAMPTON L. CARSON. The latest scientific 
facts on man's origin, evolution, and heritage, 
and the implications they have on his future. 
Illustrated. $5.00 

2. FRONTIERS IN BRAIN RESEARCH 

Edited by JOHN D. FRENCH, M.D. Noted authori- 
ties examine the present state of knowledge in 
brain research and offer some predictions on 
future advances. Illustrated. $9.00 

3. BASIC PROBLEMS IN NEOPLASTIC 
DISEASE 

Edited by ALFRED GELLHORN and ERICH HIRSCH- 
BERG. A compilation of the achievements of 12 
authorities in the areas of nucleic acid struc- 
ture and synthesis, viral and genetic studies, 
protein synthesis, and antibody structure, as 
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Illustrated. July 22 $12.50 

5. CONTROL THEORY AND BIOLOGICAL 
SYSTEMS 
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two examples of biological control systems- 
the respiratory and the cardiovascular. 
Illustrated. July 22 $8.50 

6. THE HEMOGLOBINS IN GENETICS AND 
EVOLUTION 

By VERNON M. INGRAM. How important prin- 
ciples of genetics and evolution can be ex- 
plained through hemoglobin chemistry. 
Illustrated. $5.00 

7. NEUROENDOCRINOLOGY 

By ERNST and BERTA SCHARRER. The interrela- 
tionships of neurology and endocrinology seen 
through a synthesis of existing data on the in- 
tegrated functions of the two sciences in both 
vertebrate and invertebrate animals. 
Illustrated. July 22 $8.50 

8. NEW PATTERNS IN GENETICS AND 
DEVELOPMENT 

By C. H. WADDINGTON. A bold, new look at the 
development biologist's most challenging prob- 
lem: the nature and origin of structural organi- 
zation at the supramolecular, cellular, and 
tissue levels. Illustrated. $10.00 

10 MAY 1963 

9. RADIATION-INDUCED CHROMOSOME 
ABERRATIONS 

Edited by SHELDON WOLFF. The biochemical na- 
ture of radiation-induced chromosome aberra- 
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N. Y. Times Book Review. Illustrated. 
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and current status of fishes in the major bodies 
of water in the world. Illustrated. $5.00 
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By G. PONTECORVO. A reappraisal of the central 
theory of genetics which defines the problems 
that exist and succinctly states the evidence of 
work that has come from many sources. Illus- 
trated. $4.00 

15. BIOLOGICAL ASPECTS OF AGING 
By DR. NATHAN W. SHOCK. Genetic aspects; age 
changes in cellular structure and function; en- 
vironmental factors; etc.-all the basic biologi- 
cal problems are included in this comprehensive 
volume. Illustrated. $7.50 

16. PRINCIPLES OF ANIMAL TAXONOMY 
By GEORGE GAYLORD SIMPSON. The only gen- 
eral study of its kind in English. Illustrated. 

$6.00 

17. FROM MIASMAS TO MOLECULES 
By BARRY W. WOOD, JR. A world-famous micro- 
biologist tells how diphtheria was conquered 
by medical science. Illustrated. $3.00 

18. LITTLE SCIENCE, BIG SCIENCE 
By DEREK J. DE SOLLA PRICE. How the explosive 
growth of science has affected modern society 
and science itself. Illustrated. $4.50 

19. PSYCHOLOGICAL PRACTICES WITH 
THE PHYSICALLY DISABLED 

Edited by JAMES F. GARRETT and EDNA S. 
LEVINE. Experts in the field present a guide to 
and a review of psychological practices in 
twelve disability groups. $8.75 

20. CRYSTAL ORIENTATION MANUAL 
By ELIZABETH A. WOOD. A collection of basic 
information necessary for the orientation of 
crystals for purposes of physical measurement 
and experimentation. $4.00 

21. MODERN COMMUNICATIONS 
By THOMAS H. CROWLEY, GERARD G. HARRIS, 
STEWART E. MILLER, JOHN R. PIERCE, JOHN P. 
RUNYON. A *basic treatment of communication 
technology. The book covers such subjects as 
the psychology of hearing, modern information 
theory, pulse-code modulation, time-division 
switching, satellite communication. $9.75 

22. QUANTUM ELECTRONICS: 
A SYMPOSIUM 

Edited by CHARLES H. TOWNES. "This work dis- 
cusses the present problems and the future de- 
velopment of this science in a most impressive 
and powerful manner."-The Journal of the 
Institution of Electrical Engineers $15.00 

23. TOPOLOGICAL ANALYSIS AND 
SYNTHESIS OF COMMUNICATION 
NETWORKS 

By WAN HEE KIM and ROBERT TIEN-WEN CHIEN. 
This unified presentation of communication net- 
works includes a new mathematical language 
for dealing with modern systems problems. 

$11.50 

24. SCIENCE WRITER'S GUIDE 
By JOHN FOSTER, JR. A concise statement of the 
principles and practices of science writing plus 
definitions of over 1600 terms in every major 
field of science writing. $6.00 

Order from your bookstore or use this coupon 

COLUMBIA UNIVERSITY PRESS 
2960 Broadway, New York 27, N.Y. 

Please send me the books I have circled 
below. 

1 2 3 4 5 6 7 8 9 10 

11 12 13 14 15 16 17 18 19 

20 21 22 23 24 

a Bill me E: Check enclosed 
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Address 

City Zone -State 
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Remember when 

chemistry was 

new to you? 

Look over this PYREX? brand labware and you'll see 
there have been some changes since you were in 
high school. 

The students haven't changed, though. They're 
always our toughest customers. Remember that 
glassware-testing combination of enthusiasm and 
awkwardness? 

The trademark hasn't changed, either. Today's 
teachers know, as yours did, that PYREX brand lab- 
ware gives that extra margin of durability and safety. 

Doesn't it follow that the ware that stands up to 
student use will give longer service and greater value 
in your lab? You might even find some real bargains 
for your lab among the items shown here. 

You'll also discover real bargains when you 
standardize on PYREX brand labware. It lasts longer, 
and quantity discounts can save you up to 28 cents on 
every dollar you spend. Laboratory Glassware Dept., 
Corning Glass Works, 7105 Crystal St., Corning, N.Y. 

COLOR-CODED REAGENT BOTTLES-with non-sticking polyethylene 
stoppers, these cost less than conventional bottles with glass stoppers. 
They're attractive, and M.C.A. colors make them more functional, too. 
No. 1552. 

WEST CONDENSER-the same old war horse you probably used in your 
high school lab. Sturdy. Fast condensing action. No. 2700. 

PINCHCOCK BURET-real economy where absolute precision isn't 
required. This costs 40% less than a ground stopcock model. No. 2118 
buret and tip. 

TEST TUBES-a great change here. Machine-made uniformity, stronger 
rims-much stronger than before. No. 9800. 

BOILING FLASK-a new heavy rim, neck and shoulder on our standard 
heavy-wall flask gives you the strength, the stability and heat resistance 
you need, all at a school-economy price. No. 4060. 

GRADUATED CYLINDER-here's one to consider. Detachable plastic hex 
base. Replacement cylinders are available. Both cost considerably less 
than you would pay for conventional one-piece units. No. 3075. 

HEAVY-RIMMED GRADUATED BEAKERS AND ERLENMEYERS-we've 
put approximate graduations in white enamel on these sturdy items to 
make them more versatile in any lab. Beaker No. 1002. Erlenmeyer 

No. 4982. 

CORNING 
TH E MAKERS OF PYREXs BRAN D WARE 



."A truly great work, which will remain a landmark in the biology of our age." 
-Theodosius H. Dobzhansky, Columbia University 

"Indispensable for everyone interested in evolutionary biology, whether in its 
genetic, taxonomic, ecological or phylogenetic aspect." -Sir Julian Huxley 

"Mayr's treatise makes books on Evolution published just a few years ago 
appear antiquated." -Herman T. Spieth, University of California 

Correlating the latest findings on the biology and population structure of ani- 
mal species with those of population geneticists, the renowned zoologist presents 
a comprehensive, step-by-step study ranging from a description of evolutionary 
biology to a discussion of man as a biological species. Included in his detailed, 
nonmathematical treatment: a section on the genetic aspects of the multiplica- 
tion of species - a subject often neglected in evolutionary works. 

816 pages. 65 figures. 43 tables. A Belknap Press Book. $11.95 

Another side of evolution 
ESSAY ON CLASSIFICATION by Louis Agassiz, edited by Edward Lurie. An epic of classical 
pre-Darwinian natural history, clearly demonstrating the stature of the opposition Darwin's 
theories were to face in the United States. A John Harvard Library Book. $5.00 

And other views of biological problems 
THE RED CELL by John W. Harris. Thoroughly analyzes the normal and abnormal red blood 

cell, including detailed treatment of the pathophysiology of clinical disorders resulting from 
changes in the production, metabolism, and destruction of the cell. A Commonwealth Fund Book. 

$5.75 

CASE DEVELOPMENT PROBLEMS IN HEMATOLOGY by John W. Harris and Daniel L. 
Horrigan. Eight workbook problems tested for several years as a teaching supplement to The 
Red Cell. A Commonwealth Fund Book. $3.25 

NERVE CELLS 'AND INSECT BEHAVIOR by Kenneth Roeder. Describes in clear-cut terms 
the relation of stimulus and behavior in the nervous systems of the moth, cockroach, and 
praying mantis. Harvard Books in Biology, 4. $4.75 

PLANT METABOLISM by Geoffrey Arthur Strafford. A straightforward presentation of thel 
latest findings in the field, including technical discussions invaluable to students and research 
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DIFFUSION 
PUMP CARTS 

Each pump cart is a 
complete vacuum sys- 
tem including diffusion 
pump, mechanical 
pump, valves, manifold 
and base plate, all 
within a compact mo- 
bile frame. Models 
L2D (105 liters/sec) 
and L4D (370 liters/ 
sec) provide pressures 
in the 10-6 to 10- 7 torr 
range. 
MODEL L2D 

Tagaehe. Mode L2M p...tp .... 

s MECHAN~ICAL PUMconrne A in aetPS 

PUM iiAR1 pumop~ soin arve avd ailbe 

a al o _ in an of ns 

VANE.-TYPE 
MECHANICAL PUMPS 

Kinney's KCV 
pumps are available 
in a range of dis- 
placements from 2 to 
7 cfm. Vibration-free 
and quiet in opera- 
tion, they have two 
pumping stages work- 
ing in series to attain 
the low pressure of 
0.2 micron. 

KCV -2 to 7 cfmw .mirn 

* MECHANICAL PUMPS * DIFFUSION PUMPS 
* GAUGES * VALVES * BAFFLES * ACCESSORIES 

Contact Your Laboratory Supply Dealer 

_,,~ 0 
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~JPOLYMER 

tg U ~~~RESIN 

Li~J ?\~I CHEMISTRY 

HAS DEVELOPED AN ADVANCED 
CHEMICAL RESISTANT 

POLYESTER TOP 

Combines many of the better qualities of 

* Treated Wood * Cement-Asbestos 
a Stainless Steel * Decorative Laminates 

* Stone 

into a single top surfacing with these additional 
advantages: 

* Seamless, fully formed top, cove and backsplash 

* Exceptional resistance to chemicals. 

* Non-porous and low absorption. 

* Lightweight and easily installed. 

* Non-reflective, pleasant appearance. 

* Durable with minimum maintenance and no 
treatment needed. 

* Intricate cut-outs simply executed at jobsite. 

U Comfortable working surface, soft and warm 
to the touch. 

* Ideal for use in radio chemical laboratories. 

* Less glassware breakage. 

For full information and test reports write 

GREGG LABORATORY TOPS 
Dept. SC-3 Nashua, New Hampshire 
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Index of Books 

Reviewed in Science 
6 April 1962 through 29 March 1963 

Archeology and Anthropology 

Archaeology of Easter Island, T. Heyer- 
dahl and E. N. Ferdon, Jr., Eds. (Rand 
McNally), 23 Nov. 1962, 884 

Biennial Review of Anthropology, 1961, 
B. J. Siegel, Ed. (Stanford Univ. Press), 
27 July 1962, 276 

The Great Kivas of Chaco Canyon and 
Their Relationships, G. Vivian and P. 
Reiter (School of American Research and 
Museum of New Mexico), 27 Apr. 1962, 
311 

Hualcan, W. W. Stein (Cornell Univ. 
Press), 18 May 1962, 644 

Ideas on Human Evolution, W. Howells, 
Ed. (Harvard Univ. Press), 2 Nov. 1962, 
587 

Lost Tribes and Sunken Continents, R. 
Wauchope (Univ. of Chicago Press), 16 
Nov. 1962, 805 

Marriage in Tribal Societies, M. Fortes, 
Ed. (Cambridge Univ. Press), 22 Mar. 
1963, 1195 

Origin of the Human Races, C. Coon 
(Knopf), 19 Oct. 1962, 420 

The People of Aritama, G. Reichel- 
Dolmatoff and A. Reichel-Dolmatoff 
(Univ. of Chicago Press), 1 June 1962, 770 

The Physical Anthropology of Ceylon, 
H. W. Stoudt (Ceylon National Museum), 
26 Oct. 1962, 505 

The Physical Anthropology of Southern 
Nigeria, P. A. Talbot and H. Mulhall 
(Cambridge Univ. Press), 11 May 1962, 
510 

Readings in Cultural Geography, P. L. 
Wagner and M. W. Mikesell (Univ. of 
Chicago Press), 11 May 1962, 511 

The Story of Man, C. S. Coon (Knopf), 
8 June 1962, 868 

Studies in Siberian Ethnogenesis, H. N. 
Michael, Ed. (Univ. of Toronto Press), 29 
June 1962, 1112 

Traditional Cultures and the Impact of 
Technological Change, G. M. Foster (Har- 
per), 12 Oct. 1962, 131 

Astronomy 

Advances in Astronomy and Astrophys- 
ics, Z. Kopal, Ed. (Academic Press), 30 
Nov. 1962, 966 

Astronomical Photography, G. de Vau- 
couleurs (Macmillan), 11 May 1962, 520 

Astronomical Spectroscopy, A. D. 
Thackery (Macmillan), 22 June 1962, 1048 
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Astronomy, F. Hoyle (Doubleday), 4 
Jan. 1963, 31 

Fact and Theory in Cosmology, G. C. 
McVittie (Macmillan), 11 Jan. 1963, 101 

Fundamentals of Celestial Mechanics, 
J. M. A. Danby (Macmillan), 7 Dec. 1962, 
1091 

Meteorites, B. Mason (Wiley), 23 Nov. 
1962, 887 

Physics of the Solar Chromosphere, R. 
N. Thomas and R. G. Athay [Intersci- 
ence (Wiley)], 14 Sept. 1962, 848 

The Planet Saturn, A. F. O'D. Alexan- 
der (Macmillan), 19 Oct. 1962, 423 

Radio Astronomy, J. H. Piddington 
(Harper), 11 May 1962, 506 

Researches on Meteorites, C. B. Moore, 
Ed. (Wiley), 29 June 1962, 1113 

Stars and Stellar Systems, G. P. Kuiper, 
Ed. (Univ. of Chicago Press), 12 Oct. 
1962, 127 

Biochemistry and Microbiology 

Biochemical Mechanisms, L. L. Ingra- 
ham (Wiley), 29 June 1962, 1113 

The Biochemistry of Intracellular Para- 
sitism, J. W. Moulder (Univ. of Chicago 
Press), 5 Oct. 1962, 25 

The Biosynthesis of Proteins, H. Chan- 
trenne (Pergamon), 13 Apr. 1962, 144 

Cold Spring Harbor Symposia on Quan- 
titative Biology, vol. 26 (Long Island Bio- 
logical Assoc.), 22 June 1962, 1047 

Comparative Biochemistry, M. Florkin 
and H. S. Mason, Eds. (Academic Press), 
vol. 3, pt. A, 7 Sept. 1962, 745; vol. 4, 
pt. B, 25 Jan. 1963, 326 

Introduction to Immunochemical Speci- 
ficity, W. C. Boyd (Interscience), 1 June 
1962, 771 

An Introduction to the Biochemistry of 
the Cancer Cell, H. Busch (Academic 
Press), 9 Nov. 1962, 673 

Modern Microbiology, W. W. Unbreit 
(Freeman), 18 Jan. 1963, 202 

Molecular Biochemistry, E. M. Kosower 
(McGraw-Hill), 9 Nov. 1962, 672 

The Nature of Biochemistry, E. Bald- 
win (Cambridge Univ. Press), 1 Feb. 1963, 
398 

New Methods of Cell Physiology, 0. H. 
Warburg (Interscience), 6 July 1962, 30 

The Organization of Cellular Activity, 
C. M. A. Kuyper (Elsevier), 28 Dec. 1962, 
1389 

The Photosynthesis of Carbon Com- 

pounds, M. Calvin and J. A. Bassham 
(Benjamin), 27 July 1962, 273 

Pleuropneumania-like Organisms (PPLO) 
Mycoplasmataceae, E. Klieneberger-No- 
bel (Academic Press), 15 June 1962, 977 

Biological Sciences 

Adventures in Radioisotope Research, 
G. Hevesy (Pergamon), 3 Aug. 1962, 333 

Animal Dispersion in Relation to So- 
cial Behaviour, B. C. Wynne-Edwards 
(Oliver and Boyd), 28 Dec. 1962, 1389 

Animal Tissue Techniques, G. L. Huma- 
son (Freeman), 3 Aug. 1962, 332 

Biological Structure and Function, T. 
W. Goodwin and 0. Lindberg, Eds. (Aca- 
demic Press), 31 Aug. 1962, 661 

Biological Transport, H. N. Christen- 
sen (Benjamin), 29 Mar. 1963, 1279 

Discussions in Cytogenetics, C. R. Burn- 
ham (Burgess), 15 Feb. 1963, 581 

Evolution and Genetics, D. J. Merrell 
(Holt, Rinehart, and Winston), 9 Nov. 
1962, 671 

The Evolution of Living Organisms, G. 
W. Leeper, Ed. (Melbourne Univ. Press; 
Cambridge Univ. Press), 1 Mar. 1963, 822 

Frontiers of Modern Biology, G. B. 
Moment (Houghton Mifflin), 23 Nov. 
1962, 885 

Genetic Mechanisms in Human Disease: 
Chromosomal Aberrations, M. F. A. Mon- 
tague, Ed. (Thomas), 6 Apr. 1962, 36 

Genetics, I. H. Herskowitz (Little, 
Brown), 9 Nov. 1962, 671 

Genetics, R. C. King (Oxford Univ. 
Press), 9 Nov. 1962, 671 

Genetik: Grundlagen, Ergebnisse, und 
Probleme in Einzeldarstellungen, H. 
Stubbe (Fischer), 22 Mar. 1963, 1195 

Growth in Living Systems, M. X. Zar- 
row, Ed. (Basic Books), 13 Apr. 1962, 144 

Hormones in Blood, C. H. Gray and 
A. L. Bacharach, Eds. (Academic Press), 
6 Apr. 1962, 38 

The Ideas of Biology, J. T. Bonner 
(Harper), 27 July 1962, 275 

Integrated Basic Science, S. M. Brooks 
(Mosby), 27 July 1962, 275 

Introduction to Evolution, P. A. Moody 
(Harper), 21 Sept. 1962, 972 

Life: Its Nature, Origin and Develop- 
ment, A. I. Oparin (Academic Press), 27 
Apr. 1962, 309 

Macromolecular Specificity and Bio- 
logical Memory, F. 0. Schmitt, Ed. 
(M.I.T. Press), 14 Sept. 1962, 849 

The Mammalian Egg, C. R. Austin 
(Thomas), 11 May 1962, 526 

Mankind Evolving: The Evolution of 
the Human Species, T. Dobzhansky (Yale 
Univ. Press), 13 Apr. 1962, 142 

Methodology in Human Genetics, W. J. 
Burdette, Ed. (Holden-Day), 16 Nov. 
1962, 807 

Methods and Materials for Teaching 
the Biological Sciences, D. F. Miller and 
G. W. Blaydes (McGraw-Hill), 11 May 
1962, 525 

Methods of Tissue Culture, R. C. Parker 
(Harper), 27 July 1962, 275 

Molecular Biophysics, R. B. Setlow 
and E. C. Pollard (Addison-Wesley), 11 
May 1962, 522 

Mutation, C. Auerbach (Oliver and 
Boyd), 20 July 1962, 218 

New Patterns in Genetics and IDevelop- 
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pull up a chair and 
let's talk about 

FIRST of all, Borroughs CustomLab 
Furniture and Fixtures are not 
ordinary, production-line prod- 
ucts. They offer custom-design 
features by skilled laboratory 

technicians - quality construction by the latest manu- 
facturing techniques - and sound value made possible 
by Borroughs' production and merchandising know- 
how. You need only thumb through the pages of 
Borroughs' illustrated catalog to agree that your lab 
will function more efficiently if you and Borroughs 
get together. 

w~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . A.....1 .... E 

send today for catalog 

-~~~~~~ 
A SUBSIDIARY OF THE AMERICAN METAL PRODUCTS COMPANY OF DETROIT 

3094 NORTH BURDICK ST. amp KALAMAZOO, MICHIGAN 
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33 interchangeable components operate 
through either multi-port Feed-Thru Collars, 

or can be used independently. 
The MRC V-4 Series offers new operating flexibility 
to keep pace with the changing work requirements 
of your vacuum system - metal or glass. Uniform 
flange design of components permits rapid inter- 
changeability. No base-plate drilling required. 

Start with the MRC V-4 Feed-Thru Collar (12" or 
18' diameter) with 8 ports, or up to 15 ports on spe- 
cial order. Select from 23 components allowing you 
to introduce voltage, amperage, inert gases, motion, 
and electron-beam vapor-deposition assemblies. 
Additional components are in development, and spe- 
cial designs can be made to order. 

Write today for detailed brochure V-4-14. 
Illustrated: 12" Feed-Thru Collar with following 
components (clockwise from top): V-4-200 Elec- 
tron-Beam Deposition Assembly; V-4-1001 Blank- 
off Flange; V-4-100 Rotary Vacuum Seal; V-4-160 
Bleed Valve Assembly; Blank-off Flange V-4-1001 

A:~~~~P 

405 Glenshaw Street, Orangeburg, N.Y. 
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A Coors Shapiro Speedi Filter disc greatly 
increases the efficiency of Buchner funnels 
through the utilization of a major portion of 
the filter paper surface. In some filtering 
operations, filtration is limited to those areas 
of the filter paper which lie directly over 
the holes in the Buchner funnel plate. With 
the Coors Shapiro Speedi Filter disc inter- 
posed between the plate and the filter pa- 
per, you utilize completely the entire area of 
the filter paper. The speed of filtration is 
greatly increased as is the quantity of sus- 
pension which can be filtered by a single 
sheet of paper. What's more, the total 
surface is uniformly coated. Coors filter 
discs are immediately available through your 
laboratory supply dealer, in four standard 
sizes or in an assortment of the four sizes. 

INSIST THAT YOUR LABORATORY PORCELAIN 

WARE CARRY THIS MARK OF DEPENDABILITY 

COR POCEAI COMAN. :O E. .OORD 
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ment, C. H. Waddington (Columbia Univ. 
Press), 15 Feb. 1963, 580 

On Growth and Form, Sir D. W. 
Thompson (Cambridge Univ. Press), 6 
Apr. 1962, 38 

Physical Techniques in Biological Re- 
search, W. L. Nastuck, Ed. (Academic 
Press), 11 May 1962, 521 

Principles of Biology, N. D. Buffaloe 
(Prentice-Hall), 5 Oct. 1962, 25 

Problemy Radiacionnoi Genetiki, N. P. 
Dubinin (Gosatomizdat, Moscow), 27 
July 1962, 276 

Radiobiology, P. L. T. Ilbery, Ed. (But- 
terworth), 20 July 1962, 219 

Regeneration, D. Rudnick, Ed. (Ron- 
ald), 18 Jan. 1963, 206 

Spores, 0. Halvorson, Ed. (Burgess), 11 
May 1962, 527 

A Synthesis of Evolutionary Theory, H. 
H. Ross (Prentice-Hall), 11 May 1962, 
528 

This Is Life, W. H. Johnson and W. C. 
Steere, Eds. (Holt, Rinehart and Winston), 
23 Nov. 1962, 885 

Tritium in the Physical and Biological 
Sciences, (International Atomic Energy 
Agency, Vienna), 21 Sept. 1962, 971 

Ultrastructure in Biological Systems, A. 
J. Dalton and F. Haguenau, Eds. (Aca- 
demic Press), 14 Sept. 1962, 849 

Wildlife's Ten-Year Cycle, L. B. Keith 
(Univ. of Wisconsin Press), 22 Mar. 1963, 
1196 

A World Monograph of the Genus 
Pleospora and Its Segregates, L. E. Weh- 
meyer (Univ. of Michigan Press), 11 May 
1962, 524 

Botanical Sciences 

Atlas of Plant Morphology, E. L. Fish 
and W. F. Millington (Burgess), 11 May 
1962, 527 

Atlas of the British Flora, F. H. Per- 
ring and S. M. Walters, Eds. (Nelson), 26 
Oct. 1962, 506 

Contemporary Botanical Thought, A. 
M. MacLeod and L. S. Cobley, Eds. 
(Quadrangle Books), 11 May 1962, 525 

A Flora of the Alaskan Arctic Slope, 
1. L. Wiggins and J. H. Thomas (Univ. 
of Toronto Press), 11 May 1962, 529 

Flora of the British Isles, A. R. Clap- 
ham, T. G. Tutin, and E. F. Warburg 
(Cambridge Univ. Press), 26 Oct. 1962, 
506 

Fungi in Oceans and Estuaries, T. W. 
Johnson, Jr., and F. K. Sparrow, Jr. 
(Cramer, Weinheim, Germany), 31 Aug. 
1962, 662 

Gnetum, P. Maheshwari and V. Vasil 
(Council of Scientific and Industrial Re- 
search, New Delhi), 8 Feb. 1963, 481 

A Handbook to Plants in Victoria, J. H. 
Willis (Melbourne Univ. Press; Cambridge 
Univ. Press), 8 Mar. 1963, 897 

Mineral Salts Absorption in Plants, J. 
F. Sutcliffe (Pergamon), 24 Aug. 1962, 
596 

A Monograph of the World Species of 
Hypoxyldn, J. H. Miller (Univ. of Georgia 
Press), 11 May 1962, 523 

Morphology and Evolution of Fossil 
Plants, T. Delevoryas (Holt, Rinehart, and 
Winston), 14 Dec. 1962, 1254 

The Morphology of Pteridophytes, K. 

'N 

produce large litters 

.i..FE PURINA! 

Purina, the world's largest maker of laboratory 
animal diets, produces Purina Mouse Breeder Chow 
... formulated to help raise more mice at a reason- 
able cost. In specific cases, female breeder mice of 
certain strains fed a sole ration of Purina Mouse 
Breeder Chow during breeding, gestation, lactation 
and growing periods produced from 50% to 100% 
more young than when fed on a conventional diet. 

You can depend on the complete line of Purina 
Laboratory Chows to help give you optimum results. 
Order the Chows you need from your local Purina 
feed dealer. 

For more information on the feeding and care of 
laboratory animals, write for the free, 40-page 
Purina Laboratory Manual. Address your request 
to Ralston Purina Company, Checkerboard Square, 
St. Louis 2, Missouri. 

What to feed laboratory animals 
Animal Purina Chow 
Mice Mouse Breeder Chow 
Rats Lab Chow or Labena 
Guinea Pigs Guinea Pig Chow 
Monkeys Monkey Chow 
Rabbits Rabbit Chow 
Dogs Dog Chow 
Cats Cat Chow 
Hamsters Lab Chow or Labena 
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R. Sporne (Hutchinson; Hillary House), 8 
Mar. 1963, 899 

Nitrogen Metabolism in Plants, H. S. 
McKee (Oxford Univ. Press), 29 Mar. 
1963, 1280 

Physiology and Biochemistry of Algae, 
R. A. Lewin, Ed. (Academic Press), 22 
Mar. 1963, 1193 

The Physiology of Flowering, W. S. 
Hillman (Holt, Rinehart, and Winston), 
5 Oct. 1962, 24 

Plant Life of Palestine, Israel, and Jor- 
dan, M. Zohary (Ronald), 11 May 1962, 
523 

Plant Taxonomy, L. Benson (Ronald), 9 
Nov. 1962, 672 

Proceedings of the Symposium on Al- 
gology, P. Kachroo, Ed. (Indian Council 
of Agricultural Research, New Delhi), 1.3 
July 1962, 122 

Summer School of Botany, 1960 (Dar- 
jeeling), P. Maheshwari, B. M. Johri, and 
I. K. Vasil, Eds. (Ministry of Scientific 
Research and Cultural Affairs, New 
Delhi), 18 Jan. 1963, 207 

The Wild Species of Gossypium and 
Their Evolutionary History, J. H. Saun- 
ders (Oxford Univ. Press), 25 May 1962, 
708 

Chemistry 

Absorption Spectra and Chemical Bond- 
ing in Complexes, C: K. J0rgensen (Perga- 
mpn), 1 Feb. 1963, 401 

Absorption Spectra in the Ultraviolet 
and Visible Region, L. Lang, Ed. (Aca- 
demic Press), 11 May 1962, 519 

Absorption Spectroscopy, R. P. Bauman 
(Wiley), 12 Oct. 1962, 129 

Advanced Inorganic Chemistry, F. A. 
Cotton and G. Wilkinson (Interscience), 
23 Nov. 1962, 887 

Atomic-Absorption Spectrophotometry, 
W. T. Elwell and J. A. F. Gidley (Mac- 
millan), 14 Sept. 1962, 847 

Calculations in Physical Chemistry, B. 
W. V. Hawes and N. H. Davies (Wiley), 
22 Feb. 1963, 749 

Catalysis by Metals, G. C. Bond (Aca- 
demic Press), 12 Oct. 1962, 129 

Chemistry for the Modern World, G. 
Porter (Barnes and Noble), 18 Jan. 1963, 
205 

The Chemistry of Flavonoid Com- 
pounds, T. A. Geissman, Ed. (Pergamon), 
1 Feb. 1963, 400 

Collection of Problems in Physical 
Chemistry, J. Bares, C. Cerny, V. Fried, 
and J. Pick (Pergamon; Addison-Wesley), 
18 Jan. 1963, 203 

Comprehensive Analytical Chemistry, C. 
L. Wilson and D. W. Wilson, Eds. (Else- 
vier), 11 May 1962, 517 

Crystallization, Theory and Practice, A. 
van Hook (Reinhold), 11 May 1962, 518 

The Determination of Stability Con- 
stants and Other Equilibrium Constants in 
Solution, F. J. C. Rossotti and H. Rossotti 
(McGraw-Hill), 18 May 1962, 643 

Diffuse X-Ray Reflections from Crystals, 
W. A. Wooster (Oxford Univ. Press), 15 
Mar. 1963, 1043 

Direct Methods in Crystallography, M. 
M. Woolfson (Oxford Univ. Press), 20 
Apr. 1962, 252 

Direct Observation of Imperfections in 
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|NEW LEA Z FESIGER BOOKS| 
Emmons, Binford and Utz-Medical Mycology 
By CHESTER W. EMMONS, Ph.D., National Institute of Allergy and Infectious 
Diseases, Bethesda, Maryland; CHAPMAN H. BINFORD, M.D., Armed Forces Insti- 
tute of Pathology, Washington, D.C., and JOHN P. UTZ, M.D., National Institute of 
Allergy and Infectious Diseases. About 600 pages. 400 Illus. on 150 figs. and 2 plates 
in color. Ready in May. 

New 1963 Book. This one-volume work provides a more thorough review of 
general mycology than is probably found in any currently available text. The 
authors explain the relationship of mycology to fungi which cause diseases in 
man and animals. give directions for handling, maintaining and identifying fungi, 
and discuss clinical characteristics, sources of infection and diagnosis. 

Moses-Atherosclerosis: Mechanisms as a 
Guide to Prevention. 

By CAMPBELL MOSES, M.D., School of Medicine, University of Pittsburgh. 239 
pages, 7" x 10". 54 illustrations. 7 tables. New. $8.00 

New 1963 Book. Dr. Moses discusses the factors which influence the athero- 
sclerotic process and tells how to identify susceptible individuals soon enough to 
apply preventive measures. The effects of metabolic, hormonal, dietary, smoking, 
stress and other factors on the pathogenesis of this common disorder are con- 
sidered fully. This easily understood text is believed to be the first in which all 
of the factors involved are assembled into one convenient volume. Early recog- 
nition and prompt preventive measures are stressed. 

Ferguson-Drug Therapy 
By FRANK C. FERGUSON, Jr., M.D., Professor of Pharmacology and Chairman, 
Department of Pharmacology, The Albany (N.Y.) Medical College of Union Univer- 
sity. 411 pages, 41/2" x 73/4". Flexible Binding. $7.50 

How to Choose and Use the Right Drugs. Tells what drugs to use, recommends 
dosages, suggests when to institute treatment and why, and cautions on contra- 
indications and toxicity. Explains how drugs in each group differ and why each 
is best suited to a specific application. All drugs are conveniently indexed under 
their generic as well as their trade names, and cross indexed to each other. 
Designed to fit pocket or bag. 

Hafez-Reproduction in Farm Animals 
By E. S. E. HAFEZ, Ph.D. (Cantab.) Associate Professor, Department of Animal 
Science, Washington State University, Pullman. 22 CONTRIBUTORS. 367 Pages, 
7" x 10". 167 Illustrations on 85 Figures and 38 Plates. 48 Tables. $12.00 

New. This is a concise textbook for students studying all aspects of animal repro- 
duction as it applies to cattle, sheep, swine, horses. and poultry. Four sections 
cover reproductive endocrinology, reproductive physiology, patterns of reproduc- 
tion, and stress and diseases. The basic knowledge necessary for the maintenance 
of an increase in fertility and for the prevention of sterility is given clearly. 

Write for our Complete Catalogue 

-------? MAIL - TODAY 2 F ~~~~~~~~~~~~Washington Square L EA & F E B I G E R Philadelphia 6, Pennsylvania 
Please send me the books circled above or listed in margin below. 
I will return books or pay for those I keep within 60 days of their receipt. 

NAME (print) ..... 

ADDRESS....................................... 
CITY ..ZONE . .STATE............. 

TEACHING AFFILIATION ............................... Sc. 5-1 0-63 
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LIQUIDSU 

0AND SLUR 

NO CONTAMINATION * NO CORROSION 

Material is forced through flexible tubing-never 
touches pump. Volume is controlled by size of 
tubing and speed of pump. Several sizes and types 
with or without drives and speed controls provide 
the answer to most problems. 
PUMP SEVERAL DIFFERENT LIQUIDS SIMULTANEOUSLY: 
Some models accommodate up to four tubes at one 
time - will pump different liquids - different 
volumes. 
FEED AND MIX: One or more tubes can be feeding 
material to a mix while a larger tube is recircu- 

* It rating the liquid to produce agitation and 
thorough mixing. Viscous materials can be 
pumped without danger of gumming or plugging. 

Remove tube and pump is clean. 

METER ADDITIVES: One or more additives 
can be pumped to a solution in the exact 
amount desired by selecting the correct 
size of tubing and regulating pump speed. 
A wide'range of combinations is available 
with standard tubing. 
Sampling can be accomplished auto. 
matically. 

Capacities from .05 cc to 4.5 GPM. 
Write for complete information on sizes 

and prices. 

SIGMAMOTOR, Inc. 
68 North Main Street Middleport, New York 

* 

:: 

A.:...~~~~~~~~~.. .................. . : 
.. - : _ ........................,......... 

S.............................~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~........ 

Clamps to objective lens 
for precision focus and specimen manipulation! 

The EFFA Micro-Manipulator is ideal to move, deform, 
pick up, inject, puncture, or otherwise treat samples un-- 
der observation. Unique clamping fork enables it to be 
attached under flange of objective lens in any orienta- 
tion. Three axes of motion controlled by nobs. Holds 
points, pipettes, needles, etc. Attached vacuum system 
holds and permits manipulation of electron microscope 
specimen screens and -other substrates while under 
observation. Save time and increase your accuracy. For 
details, write to: 

r.~~~ :. D _tM 
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THE ORIGINAL TIME-TESTED 
GLASS PLASTIC CAGE 

r71. 
.. .... ...... ~~~~~~~~~~~~~~. .... ..... 

an disifec...ma i u nma o fr ... exre el 

T H E~~TH 
-FIFIEST IN CAGES 

molded seamless FOR LABORATORY 
construction of n l DIJ ~C 

rugged fiber glass DOGSO & P RzIMATES 
reinforced plastics...minimum effort required to clean 

and disinfect.., maximum animal comfort...extremely 

strong doors with fool proof catches...economical to 

purchase and maintain.... For further information 

write: Department KS 

Kirschner Manufacturing Company 
Vashon. Washington 

Multi-Layer Interference Films 
Made in our New Rochelle coating laboratory 

For dichroic and achromatic beam splatters and 
filters. High efficiency. Relatively wide band. 
Unaffected by immersion in liquid nitrogen. 

Thin Glass Substrate Material 
Ground and polished: .020 - .030" thick. 
Machine drawn: .010 - .020" thick. 

SCHOTT Solid Colored Optical Glass Filters 
Jena Glass 

Processed in our New Rochelle optical shop in 
about 100 types for the ultraviolet, visible, and 
infrared spectral regions. 

SCHOTT Narrow Band Interference Filters 
Jena Glass 

For the spectral region from 300 to 2000 mA with 
transmission up to 60% and halfwidths down to 
5 mA, depending on filter type. Available as line 
and band filters, line and band double filters, 
broad band filters, spectral band filters, and wedge 
filters. 

Write for further information_ 

Fish-Schurman Corp., 74 Portman Road, New Rochelle, N.Y < 

Fish-Sch urmuR' 
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Crystals, J. B. Newkirk and J. H. Wernick, 
Eds. [Interscience (Wiley)], 21 Sept. 1962, 
927 

Dynamic Physical Chemistry, J. Rose 
(Wiley), 14 Dec. 1962, 1255 

Electrochemistry of Fused Salts, I. K. 
Delimarskii and B. F. Markov (Sigma 
Press), 11 May 1962, 518 

Elementary Introduction to Molecular 
Spectra, B. Bak [North-Holland; Inter- 
science (Wiley)], 12 Oct. 1962, 128 

Elementary Organic Chemistry, E. Cam- 
paigne (Prentice-Hall), 25 May 1962, 707 

Elements of Chemistry, R. B. Brownlee, 
R. W. Fuller, W. J. Hancock, M. D. So- 
hon, and J. E. Whitsit (Allyn and Bacon), 
6 July 1962, 32 

Fundamental Chemistry, D. H. An- 
drews and R. J. Kokes (Wiley), 26 Oct. 
1962, 506 

Gas Chromatography, N. Brenner, J. E. 
Callen, and M. D. Weiss, Eds. (Academic 
Press), 15 Feb. 1963, 579 

Gas Chromatography, J. H. Knox 
(Methuen; Wiley), 15 Feb. 1963, 579 

Gas Chromatography, A. B. Littlewood 
(Academic Press), 15 Feb. 1963, 579 

Gas Chromatography, H. Purnell 
(Wiley), 15 Feb. 1963, 579 

Gas Chromatography Abstracts, 1961, 
C. E. H. Knapman and C. G. Scott, Eds. 
(Butterworth), 15 Feb. 1963, 579 

Gas-Liquid Chromatography, S. Dal 
Nogare and R. S. Juvet, Jr. [Interscience 
(Wiley)], 15 Feb. 1963, 579 

Heavy Water Exponential Experiments 
Using ThOs and UO0, J. A. Thie (Perga- 
mon), 11 May 1962, 517 

Inorganic Reactions and Structure, E. S. 
Gould (Holt, Rinehart, and Winston), 10 
Aug. 1962, 417 

Introduction to Advanced Inorganic 
Chemistry, P. J. Durrant and B. Durrant 
(Wiley), 9 Nov. 1962, 675 

Introduction to Chemical Ins-trumenta- 
tion, E. J. Bair (McGraw-Hill), 11 May 
1962, 517 

An Introduction to Infrared Spectro- 
scopy, W. Briigel (Methuen; Wiley), 29 
Mar. 1963, 1280 

Introduction to Ligand Field Theory, 
C. J. Ballhausen (McGraw-Hill), 25 Jan. 
1963, 326 

Introduction to Molecular Spectroscopy, 
G. M. Barrow (McGraw-Hill), 12 Oct. 
1962, 128 

An Introduction to the Chemistry of 
Complex Compounds, A. A. Grinberg 
(Pergamon), 8 Feb. 1963, 480 

Introduction to Theoretical Physical 
Chemistry, S. Golden (Addison-Wesley), 
14 Dec. 1962, 1255 

Ion Exchange, F. G. Helfferich (Mc- 
Graw-Hill), 12 Oct. 1962, 133 

Ions in Hydrocarbons, A. Gemant (In- 
terscience), 15 Mar. 1963, 1044 

Mellor's Comprehensive Treatise on In- 
organic and Theoretical Chemistry, Sup- 
plement (Wiley), 11 May- 1962, 518 

Minerals in the Infrared: A Critical 
Bibliography, R. J. P. Lyon (Stanford Re- 
search Institute), 8 Mar. 1963, 900 

Molecular Orbital Theory for Organic 
Chemists, A. Streitwieser, Jr. (Wiley), 13 
Apr. 1962, 143 

Molecular Structure and Properties of 
Liquid Crystals, G. W. Gray (Academic 
Press), 18 Jan. 1963, 206 

The Nature of Atoms and Molecules, 

10 MAY 1963 

E. C. Scott and F. A. Kanda (Harper), 
26 Oct. 1962, 506 

Orbitals in Atoms and Molecules, C. K. 
Jorgensen (Academic Press), 22 Feb. 1963, 
747 

Organic Chemistry Today, F. W. Gibbs 
(Penguin Books), 25 May 1962, 707 

Physical Chemistry, E. Hutchinson 
(Saunders), 24 Aug. 1962, 596 

Physical Organic Chemistry, J. Hine 
(McGraw-Hill), 30 Nov. 1962, 967 

Plasticity of Crystals, K. V. Klassen- 
Neklyudova, Ed. (Consultants Bureau), 
28 Dec. 1962, 1390 

Progress in Infrared Spectroscopy, H. 
A. Szymanski, Ed. (Plenum Press), 29 
Mar. 1963, 1280 

The Pyrimidines, D. J. Brown [Inter- 
science (Wiley)], 4 Jan. 1963, 29 

Rare Earth Research, J. F. Nachman 
and C. E. Lundin, Eds. (Gordon and 
Breach), 11 Jan. 1963, 102 

Retardation of Evaporation by Mono- 
layers: Transport Processes, V. K. La 
Mer, Ed. (Academic Press), 11 May 1962, 
514 

Standard Methods of Chemical Analy- 
sis, N. Howell Furman, Ed. (Van Nos- 
trand), 13 July 1962, 121 

Stereochemistry of Carbon Compounds, 
E. L. Eliel (McGraw-Hill), 28 Sept. 1962, 
1046 

Structural Principles in Inorganic Com- 
pounds, W. E. Addison (Wiley), 31 Aug. 
1962, 663 

Structure and Properties of Organic 
Compounds, C. R. Noller (Saunders), 3 
Aug. 1962, 334 

Teaching Chemistry with Models, R. T. 
Sanderson (Van Nostrand), 11 Jan. 1963, 
100 

Theoretical Inorganic Chemistry, M. C. 
Day and J. Selbin (Reinhold), 9 Nov. 
1962, 675 

Theory and Applications of Ultraviolet 
Spectroscopy, H. H. Jaffe and M. Orchin 
(Wiley), 29 Mar. 1963, 1276 

The Third Law of Thermodynamics, J. 
Wilks (Oxford Univ. Press), 20 Apr. 1962, 
251 

Dictionaries 

Chemical Dictionary, J. Fouchier and 
F. Billet (Netherlands Univ. Press), 11 
May 1962, 520 

The Condensed Chemical Dictionary, A. 
Rose and E. Rose (Reinhold), 17 -Aug. 
1962, 523 

Dictionary of Commercial Chemicals, 
F. Snell and C. Snell (Van Nostrand), 17 
Aug. 1962, 523 

Dictionary of Ecology, H. Hanson (Phil- 
osophical Library), 21 Dec. 1962, 1326 

Dictionary of Geological Terms (Dou- 
bleday), 17 Aug. 1962, 522 

A Dictionary of Geology, J. Challinor 
(Univ. of Wales Press and Oxford Univ. 
Press), 17 Aug. 1962, 522 

The Encyclopaedic Dictionary of Phys- 
ics. vols. 1-3, J. Thewlis, Ed. (Pergamon), 
8 June 1962, 867 

Encyclopedia of Electronics, C. Suss- 
kind, Ed. (Reinhold), 21 Dec. 1962, 1323. 

International Dictionary of Drugs Used 
in Neurology and Psychiatry, C. M. Poser 
and V. Osbourn (Thomas), 15 Feb. 1963, 
583 

The lab That Uses 

TYGON? 
Clear . Flexible * Plastic 

TUBING 

SAVES 
because set-ups are so fast and 
easy with Tygon Tubing's rub- 
ber-like flexibility (yet Tygon 
is clear as glass, permitting 
visual examination of flow at 
any point); 

*.and SAVES 
because one tubing can be 
used to handle all chemicals 
found in the laboratory, thanks 
to Tygon's extremely broad 
range of chemical resistance 
(it's quick and easy to flush- 
clean, too); 

aa. and SAVES 
because non-aging, tough Ty- 
gon Tubing retains its unique 
characteristics throughout an 
amazingly long service life. 

Insist on genuine Tygon Tubing.. 
no other tubing is "just as good." 
For your protection, every foot is 
branded with the name "TYGON" 
and the formulation number. Ty- 
gon Tubing is available at Labora- 
tory Supply houses everywhere. 

For complete technical 
information, write to- 
day for free 28-page 

1~~~~~ S 

so~~~~~~8 



WE 1 A_..1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~..... 

|lZ~~~~~~~~~~~~~~~~~~~~~o 

l - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-------- 
with Matheson "Customized" Regulating Equipment 

For smoother operation; longer life, use Matheson Regulators and 
Valves. Custom-tailored for laboratory requirements. Write for catalog. 

The bdathesozz Company, Inmc. 
Compressed gases and regulators 
East Rutherford, N. J. Joliet, Ill. Newark, Calif. LaPorte, Tex. 

h1athesozz of Canada, Ltd., Whitby, Ontario 

SCIENTIFIC and ANTISERA 
TECHNICAL BOOKS A 

imported from U.S.S.R. translated into English for the 
RECENT ARRIVALS 

all illustrated with charts and photographs MURINE LEUKEMIA 
Barkan, V. and Zhdanov, V.-Radio Re- 

ceivers .. 582 pp. 2.75 VIRU ES 
Kolobkov, N.-Our Atmospheric Ocean .... VI ES 

....... ....... ....... 330 pp. 2.25 
Kompaneyets, A. S.-Theoretical Physics . .NOW AVAILABLE 

..... .........593 pp. 6.50NO AVIBL 
Kondratyev, V.-The Structure of Atoms 

and Molecules ....... 530 pp. 3.25 0 POTENT ANTISERA (RABBIT) FOR: 
Korsunsky, M.-The Atomic Nucleus .... 

. . . ............. 411 pp. 2.00 * RAUSCHER LEUKEMIA VIRUS 
Kostenko, M. et al.-Electrical Machines. 

...................... ..... 500 pp. 3.25 * MOLONEY LEUKEMIA VIRUS 
Lakhtin, Y. Engineering Physical Metal- 

lurgy . 471 pp. 3.25 * FRIEND LEUKEMIA VIRUS 
Rumyantsen, S.-Industrial Radiology .. . | 

......... ..... 265 pp. 2.25 * OTHER LEUKEMIA VIRUSES 
Sigalov, E. et al.- Reinforced Concrete.. 

......... ..... 393 pp. 3.00 (SOME WILL BE AVAILABLE 
Stepin, P.-Strength of Materials. .375 pp. 2.50 ONLY AFTER PUBLICATION) 
Sushkov, V. V.-Technical Thermodynamics 

.~~~~~~~...395 pp. 3.00 
Zhd.. 'a . 

- 
Ti n 30do0 S pace Labora- CUSTOM PRODUCED ANTISERA 

tories ... 197 pp. 1.25 FOR UNUSUAL ANTIGENS 
MEDICAL BOOKS FROM U.S.S.R. in English 

FROLOV, Y.-Work and ehe Brain ....* ROUS SARCOMA VIRUS PREPARATIONS 
. * - - i - - Jo ; 9 - 9 - .230 pp. $1.65 SUITABLE FOR RIF TESTING 

OralI Liv'e P'oii'oir'us Vcci'ne-4th Scien- 
tific Conference of the Institute of Polio- 
myelitis and Virus Encephalitis, May 17- 0 ANTIVIRAL TESTING 
20, 1960, Moscow .. .. 638 pp. 8.50 
LuFrye Z.-Lesions of eke Nervous System II 

|Associated with Internal Diseases 225 pp. 1.75|| L U= lT fDnT lr 
IMakeyeva, 0.-Prevention of Maternal ERSITYW6^ P LABORATOIESE 

Z elenin, V.-Strengthen your heart.... 816 N. SECOND AVE., HIGHLAND PARK, N. J. . 134 pp. 100looI TELEPHONE -261 -CH 6-1146 
Average shipping charges approx. 10% for __________________ 

postage and handling. Order by mail| 
WRITE FOR COMPLETE CATALOG. 5197 |VIROLOGY * MICROBIOLOGY.* IMMUNOLOGY 

F OUR CONTINENT BOOK CORP. |TOXICITY TESTING * CONTRACT RESEARCH 
DEPT. 117, 156 FIFTH AVENUE, NEW YORK 16, N.Y. ]NUTRITION * BIOCHEMISTRY * ENZYMES 
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McGraw-Hill Encyclopedia of Russia 
and the Soviet Union, M. T. Florinsky, 
Ed. (McGraw-Hill), 11 May 1962, 507 

A New Dictionary of Chemistry, L. M. 
Miall, Ed. (Interscience), 17 Aug. 1962, 
523 

Russian-English Chemical Dictionary, E. 
A. Carpovich and V. A. Carpovich (Tech- 
nical Dictionaries), 11 May 1962, 515 

Slownik Lekarski: Angielsko-Polski i 
Polsko-Angielski, S. Jedraszko (Polish 
State Medical Publishers), 19 Oct. 1962, 
424 

Earth Sciences 

Applied Geophysics, USSR, N. Rast, 
Ed. (Pergamon), 16 Nov. 1962, 804 

Atoll Environment and Ecology, H. J. 
Wiens (Yale Univ. Press), 12 Oct. 1962, 
133 

Basic Concepts of Physical Geology, E. 
W. Spencer (Crowell), 22 Mar. 1963, 1194 

Beryllium, A. A. Beus (Freeman), 4 
Jan. 1963, 30 

British Mesozoic Fossils, C. P. Costell, 
L. R. Cox, and H. M. Murwood [British 
Museum (Natural History)], 11 Jan. 1963, 
104 

Continental Drift, S. K. Runcorn, Ed. 
(Academic Press), 25 Jan. 1963, 323 

L'Evolution de la Lithosphere, vol. 3, 
H. Termier and G. Termier (Masson), 11 
May 1962, 520 

Fundamentals of Mid-Tertiary Strati- 
graphical Correlation, F. E. Eames, F. T. 
Banner, W. H. Blow, and W. J. Clarke 
(Cambridge Univ. Press), 6 July 1962, 31 

Geographical Conversion Tables, D. H. 
K. Amiran and A. P. Schick, Eds. (Asch- 
mann and Scheller ), 11 May 1962, 516 

A Geography of Manufacturing, E. W. 
Miller, Ed. (Prentice-Hall), 19 Oct. 1962, 
422 

Geologie des Gites Mineraux, E. Raguin 
(Masson), 2 Nov. 1962, 588 

Geology and Earth Sciences Sourcebook 
for Elementary and Secondary Schools, 
R. L. Heller, Ed. (Holt, Rinehart and 
Winston), 8 Mar. 1963, 900 

The Geology of Queensland, D. Hill 
and A. K. Denmead, Eds. (Melbourne 
Univ. Press), 30 Nov. 1962, 965 

Great Britain: Geographical Essays, J. 
B. Mitchell (Cambridge Univ. Press), 21 
Dec. 1962, 1322 

Groundwater and Seepage, M. E. Harr 
(McGraw-Hill), 18 Jan. 1963, 205 

Introduction to College Geology, C. D. 
Holmes (Macmillan), 11 May 1962, 516 

Introduction to Physical Geology, C. R. 
Longwell and R. F. Flint (Wiley), 26 Oct. 
1962, 505 

An Introduction to Physical Oceanog- 
raphy, W. S. Von Arx (Addison-Wesley), 
11 May 1962, 515 

Limestone-Building Algae and Algal 
Limestones, J. H. Johnson (Colorado 
School of Mines), 22 Feb. 1963, 747 

The Morphology of the Earth, L. C. 
King (Hafner), 16 Nov. 1962, 806 

Norway North of 65, 0. Vorren, Ed. 
(Oslo Univ. Press; Allen and Unwin), 11 
May 1962, 512 

On the Morphology and Classification 
of the Brachiopod Suborder Chonetoidea, 
H. M. Muir-Wood [British Museum (Nat- 
ural History)], 7 Sept. 1962, 744 
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TIME YOUR TESTS new from nester/faust 

IN SPLIT-SECONDS! Rotary Spray 
Evaporator* 

Here's a brand new laboratory 
model that can greatly speed 

* 4Wij _ | ] 2 1 1 up evaporations. For example: 
0 A d O A d 9 water can be evaporated at 

55 5 approximately 20 cc/min. and 
__>\1 @ Stop *| | | lobrtoluene at 108 cc/min. with 

gjflD 5\ 4 otherALL , other evaporations in compa- 
rably fast timel 

15 LABORATORY OPERATION: Constant speed mo- 
45 'O ~~~~~~~~~~~~~~~~~tor rotates stainless steel (or op- ~~ * ~~fl ~~ tional teflon coated) spray agita- 20 TIMERS tor which picks up solute and 

solvent and sprays mixture 40 10 ~~~~~~~~~~~~~against flask walls. Droplets 
formed are flattened on large S 

alarm sons n xtralla i utmtcal sliced surface area - permitting high a 
MODELS AT evaporation rate. Sample can be 

fed continuously and feed rate 
GallAB$25.00 to $31.00 controlled with hose clamp. 

SPECIAL FEATURES: Vacuum tight 
to 10-:0 mm Hg; foaming samples 
can be added easily. High evap- 
oration rates cause or morefcHit| 
temperature drop of so ute- 
making evaporator ideal for heat 

You can set the large 8" dial for any desired time period within sensitive compounds. 
an unusually wide range of 3600 possible settings, (ie., 1 sec. 

to 60 mm, 1 mm. o 60 hrs, etc.).At end o preset ntervalEvaporator comes assembled aid ready to to 60 min., I mi. to 60 hrs., ec.). At end of reset intervaluse with 2 liter boresilicate glass flask: $161 
alarm sounds and external load is automatically switched on or 

off. ~~~~~~~~~~~~~~~~~~~~~~~Micro Evaporator with maximum capacity of 
1II cc:$1.6 

GRA-LAB MICRO TIMERS, Electric Stop Clocks, are 
available in 1/10 sec. or 1/1000 min. graduations *patent pending 
for split-second measurements of elapsed time in For purchase or more 
laboratory or production operations. Price $39.50 information, call or 

WRITE FOR COMPLETE CATALOG! -wie 

203 E. Sixth St. 2401 OGLETOWN ROAD NEWARK, DELAWARE I 0IMCO-GRAY COMPANY DAYTON 2, OHIO 

ADVANCES IN INSTRUMENTATION FOR PROTEIN ANALYSIS 

THE IMMUNOPHOR BY LKBI 
The Immunophor, an indispensable diagnostic tool for the modern medical laboratory, 

makes routine analysis of body fluids by micro-immunoelectrophoresis practicable. Semi- 
quantitative as well as qualitative determinations of protein content yield invaluable clinical 
information about an ever-increasing number and diversity of human ailments as researchers 
learn to interpret the precipitin patterns obtained. 

Using a standard Immunophor set, one technician processes up to 54 slides per day 
obtaining sharp, highly reproducible results from minuscule samples (0.001 ml). This ver- 
satile equipment permits the operator to vary resolution, sensitivity and other experimental 
parameters within wide limits. Design features simplify and standardize procedures and save 
time; manual handling of loose slides, for example, has been eliminated. 

Complete Immunophor sets at $815 (standard) and $656 (economy). 
An accessory set converts LKB's basic electrophoresis equipment for immunoelectro- 

phoresis and micro-electrophoresis in agar. 
For full details, request literature file 6800S5. 

New accessories are now available for making double-diffusion 4 

0 M 6ests (Ouchterony) on a micro-scale. 196 6 

PNealbui Albutnh S ot et~ i* START Gommo globubin 

Alpha- 1 gobuinm Alph.2 aobuli. Belo cmd11.- 9 Wm o buh.1 

l . j ~~~LKB Instruments Inc., 4840 Rugby Ave., Washington 14, D. C.| 
| Jg ~~~~International Headquarters: LKB-Produkter AB, P.O.B. 712220, Stockholm 1 2, Sweden| 
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NEW! 

Journal of Research 
in Science Teaching 

Editorial board: J. Stanley Marshall, The 
Florida State University (Editor-in-Chief); 
Glenn Bough, University of Maryland; 
Ernest Burkman, The Florida State Univer- 
sity; William W. Cooley, Harvard Univer- 
sity; Fred Fitzpatrick, Columbia University; 
Paul Hurd, Stanford University; John Mason, 
Michigan State University; Sidney Rosen, 
University of Illinois; Craig Sipe, George 
Peabody College for Teachers; and Joe Jor- 
dan, John Wiley & Sons, Inc. 

As the sole official journal of the Na- 
tional Association for Research in Science 
Teaching and the Association for the Edu- 
cation of Teachers in Science, this quar- 
terly publication will have as its central 
purpose the dissemination of information 
and ideas relating to science and educa- 
tion research. In addition to reports of 
studies by the members of the two Asso- 
ciations, the journal will include articles 
by nonmembers who wish to bring their 
most recent findings to the attention of 
their colleagues. 

Articles in the first issue include 

The Latent Resources of the Child's Mind 
(Robert D. Hess). A Psychologist's Counsel 
on Curriculum Design (Robert M. Gagne). 
The History of Science cases for High 
Schools in the Development of Student Un- 
derstanding of Science and Scientists: A Re- 
port on the Hosc Instruction Project (Leo E. 
Klopfer and William W. Cooley). Career 
Development of Science Teachers (Eugene 
C. Lee). New Concepts in the Education of 
Science Teachers (R. Will Burnett). Science, 
Engineering, and Technology as the Junior 
High Student Understands Them (John W. 
Renner). The Evaluation of Specific Educa- 
tional Innovations (William W. Cooley and 
Leopold E. Klopfer). 

JOHN WILEY & SONS, Inc. 

605 Third Avenue, New York 16, N.Y. 

Please enter my subscription to Journal of 
Research in Science Teaching. Subscription 
Rate: $10.00. Note: Members of NARST or 
AETS will be entitled to a special rate of 
$6.00 on orders placed directly with their 
respective Association. 

Name................ 

Address............... 

City.Zone.... ..State. 
Sci. 5-63 
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Petrology, W. T. Huang (McGraw-Hill), 
14 Dec. 1962, 1253 

Problemes Actuels de Pale'ontologie 
(Editions du Centre National de la Re- 
cherche Scientifique, Paris), 15 Mar. 1963, 
1044 

The Rock-hunter's Range Guide, J. E. 
Ransom (Harper), 8 June 1962, 869 

Sedimentary Petrography, H. B. Milner 
(Allen and Unwin; Macmillan), 18 Jan. 
1963, 204 

Soviet Potentials, G. B. Cressey (Syra- 
cuse Univ. Press), 21 Dec. 1962, 1322 

Statistical Geography, 0. D. Duncan, 
R. P. Cuzzort, and B. Duncan (Free 
Press), 11 May 1962, 510 

Structural Geology of North America, 
A. J. Eardley (Harper and Row), 29 Mar. 
1963, 1277 

Study of the Earth: Readings in Geo- 
logical Science, J. F. White (Prentice-Hall), 
8 Mar. 1963, 900 

The System of Mineralogy of James 
Dwight Dana and Edward Salisbury Dana, 
C. Frondel (Wiley), 1 Mar. 1963, 821 

Theory of Ground Water Movement, 
P. Ya. Polubarinova-Kochina (Princeton 
Univ. Press), 1 Mar. 1963, 820 

The Value of Water in Alternative Uses, 
N. Wollman, R. L. Edgel, M. E. Farris, 
H. R. Stucky, and A. J. Thompson (Univ. 
of New Mexico Press), 14 Dec. 1962, 
1253 

Volcanoes, F. M. Bullard (Univ. of 
Texas Press), 21 Sept. 1962, 970 

Volcanoes and Their Activity, A. Ritt- 
mann (Wiley), 21 Sept. 1962, 970 

X-Ray Powder Data for Ore Minerals, 
L. G. Berry and R. M. Thompson (Geo- 
logical Society of America), 27 Apr. 1962, 
310 

Economics and Political Science 

An Alternative to War or Surrender, 
C. Osgood (Univ. of Illinois), 15 Mar. 
1963, 1040 

American Scientists and Nuclear Weap- 
ons Policy, R. Gilpin (Princeton Univ. 
Press), 15 June 196-2, 974 

Conflict and Defense, General Theory, 
K. Boulding (Harper), 28 Dec. 1962, 1385 

Economic Development and Social 
Changes in South India, T. S. Epstein 
(Univ. of Manchester Press), 23 Nov. 
1962, 885 

Kill and Overkill: The Strategy of An- 
nihilation, R. Lapp (Basic Books), 15 
Mar. 1963, 1040 

Megalopolis, J. Gottmann (Twentieth 
Century Fund), 7 Dec. 1962, 1089 

Modern Technology and Civilization, 
C. R. Walker (McGraw-Hill), 12 Oct. 
1962, 132 

The New American Political Economy, 
M. E. Dimock (Harper), 11 May 1962, 
509 

Of Time, Work, and Leisure, S. de 
Grazia (Twentieth Century Fund), 5 Oct. 
1962, 23 

On the Theory of Social Change: How 
Economic Growth Begins, E. E. Hagen 
(Dorsey Press), 26 Oct. 1962, 502 

Politics, Personality, and Nation Build- 
ing, L. W. Pye (Yale Univ. Press), 22 
June 1962, 1045 

Preventing World War 111, Q. Wright, 

e j that took 
600e yars ... 

of experleilce 

The combined years of experience 
offered by master craftsmen 
at Macalaster Scientific's Nashua plant 
-largest glass plant in the northeast 
make possible not only the successful con- 
struction of entire pilot plants, as 
above, but also a complete line of 
standard and custom built items 
from eyedroppers and humming-bird 
feeders to chromatography columns- 
to giant dewars . . . from simple repairs 
or single fabrications to production runs. 

For prompt quotations on your glass 
equipment needs, a simple line 
drawing accompanied by dimensions 
will, in most cases, be sufficient; while 
in areas where technical knowledge 
is essential at the design stage, a sales 
engineer is available for consultation. 
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W. M. Evans, and M. Deutsch, Eds. 
(Simon and Schuster), 14 Dec. 1962, 1256 

The Sino-Soviet Conflict, 1956-1961, D. 
S. Zagoria (Princeton Univ. Press), 18 
May 1962, 642 

Southeast Asia Today and Tomorrow, 
R. Butwell (Praeger), 11 May 1962, 511 

Toward a Reasonable Society, C. E. 
Ayres (Univ. of Texas Press), 11 May' 
1962, 509 

Trends in Natural Resource Commodi- 
ties, N. Potter and F. T. Christy, Jr. (Johns 
Hopkins Press), 2 Nov. 1962, 587 

The Underprivileged Nations, P. Moussa 
(Sidgwick and Jackson), 26 Oct. 1962, 504 

General 

The Academic President-Educator or 
Caretaker?, H. W. Dodds (McGraw-Hill), 
10 Aug. 1962, 416 

After the Seventh Day, R. Calder 
(Simon and Schuster), 20 Apr. 1962, 250 

Barth's Travels in Nigeria, A. H. M. 
Kirk-Greene (Oxford Univ. Press), 6 July 
1962, 31 

The Biology of Art, D. Morris (Me- 
thuen), 22 June 1962, 1047 

The Economics of Education, J. Vaizey 
(Free Press), 21 Dec. 1962, 1324 

The Effects of Federal Programs on 
Higher Education, H. Orlans (Brookings 
Institution), 2 Nov. 1962, 581 

The Federal Interest in Higher Educa- 
tion, H. D. Babbidge, Jr., and R. M. 
Rosenzweig (McGraw-Hill), 2 Nov. 1962, 
581 

A Field Guide to Western Bird Songs 
(Houghton-Mifflin), 11 Jan. 1963, 104 

A Field Guide to Western Birds, R. T. 
Peterson (Houghton-Mifflin), 11 Jan. 1963, 
104 

A General Pattern for American Public 
Higher Education, T. R. McConnell (Mc- 
Graw-Hill), 7 Sept. 1962, 743 

Human Values and Science, Art, and 
Mathematics, L. R. Lieber (Norton), 11 
May 1962, 503 

Jean-Bernard Bossu's Travels in the 
Interior of North America, 1751-1762, S. 
Feiler, Ed. (Univ. of Oklahoma Press), 
8 Feb. 1963, 478 

The Journals of Captain James Cook 
on His Voyages of Discovery, J. C. Beagle- 
hole, Ed. (Cambridge Univ. Press), 11 
May 1962, 507 

Journey Through the Rocky Mountains 
and the Humboldt Mountains to the Pa- 
cific Ocean, J. H. Schiel (Univ. of Okla- 
homa Press), 8 Feb. 1963, 478 

Letters of the Lewis and Clark Expedi- 
tion, D. Jackson, Ed. (Univ. of Illinois 
Press), 8 Feb. 1963, 478 

Meeresprodukte, F. Pax (Borntraeger), 
18 Jan. 1963, 204 

Music from Mathematics (record), J. R. 
Pierce, M. V. Mathews, D. Lewin, J. 
Tenny, S. D. Speeth, and N. Guttman 
(Decca Records), 4 Jan. 1963, 28 

Oceanographic Vessels of the World, 
L. Capurro, A. Bargeski, and W. Myers 
(U.S. Hydrographic Office), 1 Mar. 1963, 
823 

On Knowing, J. S. Bruner (Harvard 
Univ. Press), 25 Jan. 1963, 323 

Physical Sciences: Some Recent Ad- 
vances in France and the United States, 
H. P. Kallmann, S. A. Korif, and S. G. 
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Strange Particles 
and Strong Interactions 
By RICHARD HENRY DALITZ. This detailed 
discussion of the reactions involving the 
strongly interacting particles, and the 
resonant states presently known, develops 
and illustrates a formal reaction theory, 
and explains its relationship to more 
elaborate dispersion theory. Recent experi- 
mental evidence on resonance states is in- 
cluded together with proposals for experi- 
mental determination of strange particle 
parities. Tata Institute of Fundamental Re- 
search Studies in Physics. Paper. $5.05 

Vector Analysis 
Including the Dynamics 

of a Rigid Body 
By GORDON D. SMITH. A substantial num- 
ber of worked examples develop here all 
the three-dimensional geometry needed by 
most industrial scientists, and provide 
background for understanding theories ex- 
pressed in vector form. Scalar, cross, and 
triple products, vector differentiation and 
calculus, operator techniques, orthogonal 
curvilinear coordinates, and particle sys- 
tem motion are among the topics dis- 
cussed. $4.00 

Charsada 
A Metropolis of the 

North-West Frontier 
By Sm MORTIMER WHEELER. In 1958, 
excavation of the mound known as the 
High Fort, on the Peshawar Plain, identi- 
fied securely the Lotus City (Pushkalavati), 
conquered by Alexander the Great in 327 
B.C. Sir Mortimer supervised the excava- 
tion. His report describes and illustrates 
the finds, which reveal an occupation from 
the sixth century B.C. Illustrated. $14.50 

Alexander 
von Humboldt 
By L. KELLNER. Dr. Kellner's vivid biog- 
raphy of "the founder of modern ge- 
ography" is written in the light of mod- 
ern knowledge and a thorough scientific 
training. In addition to his contributions 
to geophysics and geography, she illumines 
the social and political scene in which he 
moved. Illustrated. $5.75 

Oxford University Press 
New York 16, N.Y. 
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Roth, Eds. (New York Univ. Press), 29 
Mar. 1963, 1279 

Scientific Books, Libraries, and Collec- 
tors, J. L. Thornton and R. I. J. Tully 
(Library Assoc.), 8 Mar. 1963, 897 

The Search for a Common Learning, R. 
Thomas (McGraw-Hill), 11 May 1962, 
505 

Silent Spring, R. Carson (Houghton 
Mifflin), 28 Sept. 1962, 1042 

Socialized Medicine in England and 
Wales, A. Lindsey (Univ. of North Caro- 
lina Press), 26 Oct. 1962, 504 

The Teaching of Science, J. Schwab 
and P. Brandwein (Harvard Univ. Press), 
11 May 1962, 501 

Undergraduate Education in Foreign 
Affairs, P. W. Bidwell (King's Crown 
Press), 1 Feb. 1963, 397 

The World Role of Universities, E. W. 
Weidner (McGraw-Hill), 17 Aug. 1962, 
519 

World Technology and Human Destiny, 
R. Aron, G. Kennan, R. Oppenheimer, 
and others (Univ. of Michigan Press), 29 
Mar. 1963, 1276 

History and Philosophy of Science 

Analyses of Ancient Glasses, 1790- 
1957, E. R. Caley (Corning Museum of 
Glass), 8 June 1962, 868 

Roger Joseph Boscovich, 1711-1787, L. 
L. Whyte, Ed. (Allen and Unwin), 29 
June 1962, 1114 

Theodor Boveri, F. Baltzer (Wissen- 
schaftlicher, Stuttgart, Germany), 25 
May 1962, 709 

The Cholera Years, C. E. Rosenberg 
(Univ. of Chicago Press), 15 Mar. 1963, 
1045 

The Collected Papers of Lord Ruther- 
ford of Nelson, J. Chadwick [Interscience 
(Wiley)] 28 Sept. 1962, 1044 

The Concept of the Positron, N. Russell 
Hanson (Cambridge Univ. Press), 22 Feb. 
1963, 745 

The Correspondence of Isaac Newton, 
H. W. Turnbull, Ed. (Cambridge Univ. 
Press), 7 Sept. 1962, 743 

Count Rumford, Physicist Extraordi- 
nary, S. C. Brown (Doubleday), 11 Jan. 
1963, 100 

Darwin and the Modern World View, 
J. C. Greene (Louisiana State Univ. Press), 
11 May 1962, 502 

The Dreams of Reason: Science and 
Utopias, R. Dubos (Columbia Univ. 
Press), 20 July 1962, 216 

David Edwardes' Introduction to Anat- 
omy, 1532, C. D. O'Malley and K. F. 
Russell (Stanford Univ. Press), 15 June 
1962, 977 

Fifty Years of X-ray Diffraction, P. P. 
Ewald, Ed. (Oosthoek's), 14 Dec. 1962, 
1254 

From Miasmas to Molecules, W. B. 
Wood (Columbia Univ. Press), 1 June 
1962, 770 

Galen on Anatomical Procedures, M. C. 
Lyons and B. Towers, Ed. (Cambridge 
Univ. Press), 15 June 1962, 977 

Great Chemists, E. Fairber, Ed. (Inter- 
science), 11 May 1962, 501 

Histoire Generale des Sciences, vol. 3, 
R. Taton, Ed. (Presses Universitaires de 
France), 10 Aug. 1962, 418 

Historical Studies in the Language of 
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BY COMPUTER 

SIMULATION 

study detailed behavior of the primary 
loop of a nuclear reactor on the EAl TR-1O0 
Desk Top Analog Computer ... add new 
dynamics into engineering instruction... 
permit unequalled insight into reactor 
kinetics. 

A new group of pflug-in components pro- 
.vides safe and inexpensive simulation of 
many reactor operating conditions-per- 
mitting individual and group training in 
start-up procedures, routine operation and 
corrective measures for emergency condi- 
tions. Yet this nuclear simulation capability 
does not alter the standard general pur- 
pose characteristics of the computer. 
Through simulation with the TR-1 0 Corn. 
puter, predict overall system performance 
under a wide variety of load conditions. 
The TR-10 can also be programmed for 
problems dealing with heat transfer, fluid 
flow, coolant temperature control, thermal 
stress analysis, hydraulics, fuel processing 
and many others. 
See the TR-10 demonstrated 'in Your labor. 
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Chemistry, M. P. Crosland (Harvard Univ. 
Press), 8 Feb. 1963, 479 

A History of American Pathology, E. 
R. Long (Thomas), 28 Dec. 1962, 1390 

A History of Astronomy, A. Pannekoek 
(Interscience), 4 Jan. 1963, 31 

A History of Chemistry, J. R. Parting- 
ton, vol. 2 (St. Martin's Press), 24 Aug. 
1962, 594; vol. 3 (Macmillan; St. Martin's 
Press), 22 Mar. 1963, 1192 

History of Science, A. C. Crombie and 
M. A. Hoskin, Eds. (Heffer), 16 Nov. 
1962, 803 

Charles Lyell, E. Bailey (Doubleday), 
1 Mar. 1963, 821 

Medical Teaching in Western Civiliza- 
tion, W. B. Wartman (Year Book), 20 
Apr. 1962, 251 

On the External Characters of Minerals, 
A. G. Werner (Univ. of Illinois Press), 10 
Aug. 1962, 419 

Joseph Priestley, I. V. Brown, Ed. 
(Pennsylvania State Univ. Press), 9 Nov. 
1962, 674 

Sarton on the History of Science, D. 
Stimson, Ed. (Harvard Univ. Press), 15 
Mar. 1963, 1043 

The Sciences and the Arts, H. G. Casidy 
(Harper), 12 Oct. 1962, 130 

Selected Papers, K. Linderstrom-Lang 
(Danish Science Press; Academic Press), 
8 Feb. 1963, 481 

A Short History of Clinical Pathology, 
W. D. Foster (Williams and Wilkins), 1 
June 1962, 772 

The Structure of Scientific Revolutions, 
T. S. Kuhn (Univ. of Chicago' Press), 14 
Dec. 1962, 1251 

Unpublished Papers of Isaac Newton, 
A. R. Hall and M. B. Hall, Eds. (Cam- 
bridge Univ. Press), 16 Nov. 1962, 803 

Alexander Wilson, Naturalist and Pio- 
neer, R. Cantwell (Lippincott), 6 Apr. 
1962, 37 

Mathematics 

Advanced Calculus for Applications, F. 
B. Hildebrand (Prentice-Hall), 28 Dec. 
1962, 1391 

Advanced Engineering Mathematics, E. 
Kreyszig (Wiley), 22 Mar. 1963, 1196 

Algebraic Logic, P. R. Halmos (Chel- 
sea), 23 Nov. 1962, 886 

Analytic Geometry: A Vector Approach, 
C. Wexler (Addison-Wesley), 14 Sept. 
1962, 846 

A Course of Advanced Mathematics for 
Technical Schools, N. P. Tarasov (Perga- 
mon), 18 Jan. 1963, 208 

A Course of Mathematics for Engineers 
and Scientists, C. Plumpton and B. H. 
Chirgwin (Pergamon), 18 Jan. 1963, 208 

Discrete Variable Methods in Ordinary 
Differential Equations, P. Henrici (Wiley), 
13 Apr. 1962, 143 

Elementary and Advanced Trigonom- 
etry, K. S. Miller and J. B. Walsh (Har- 
per), 14 Sept. 1962, 846 

Elements of Linear Spaces, A. R. Amir- 
Moez and A. L. Fass (Pergamon), 22 
Feb. 1963, 745 

Elements of Mathematical Statistics, H. 
W. Alexander (Wiley), 29 June 1962, 1114 

Elements of Mathematical Statistics, J. 
F. Ratcliffe (Oxford Univ. Press), 8 Feb. 
1963, 482 

Elements of Probability and Statistics, 
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prove to yourself the advantages 

of using Ainsworth Balances with 

a trial run in your own laboratory 

on the type 10 or 
AINSWORT1 +; ; type 12 with these 

CrTypied 
T0 distinctive features: 

compact size 
low price 

. ... .... . .. .... . accurate substitution 
0 ~~~weighing 

speed 
exclusive taring method 
all metal case 
patented compensated 
beamn 

"add weight" and "remove 
weight" signals 

w I ~~Ainsworth quality 
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TYPE 10 TYPE 12 
ANALYTICAL SEMI-MICRO 

CAPACITY 160 gr. 80 gr. 

TOTAL LOAD 220 gr. 120 gr. 

SENSITIVITY 0.1 mg. 0.01 mg. 

READABILITY BY ESTIMATION 0.05 mg 0.005 mg. 

REPRODUCIBILITY ? 0.03 mg. ? 0.01 mg. 

You name the dateD. we'l demonstrate 

WM. AINSWORTH & SONS, INC. 
gt Dept. S-2151 Lawrence St., Denver 5, Colorado 
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five new paperbacks 
. . . for the student 

TRACKING DOWN 
PARTICLES 

R. D. Hill 

I he search for fundamental 
particles-how and by whom- 

in clear, nonmathematical language 
Paper, $2.95*, Cloth, $4.95. 

THE SHAPE OF CAR- 
BON COMPOUNDS 

Werner Herz 
( o understand the structure of 

organic compounds is to under- 
stand their chemistry. Accordingly, the 
author discusses organic reactions in 
terms of the making and breaking of 
single, double, and triple bonds. Paper, 
$1.95*, Cloth, $3.95. 

HOW CHEMICAL 
REACTIONS OCCUR 

Edward L. King 

J his essay on the dynamics of 
chemical change includes a dis- 

cussion of reaction rates, isotopes in 
chemical kinetics, chemical equilibrium, 
very fast reactions, and catalysis. Paper, 
$1.95*. Cloth, $3.95. 

ELEMENTARY 
CHEMICAL 

THERMODYNAMICS 
Bruce H. Mahan 

R resents the three laws of thermo- 
dynamics as practical tools for 

understanding chemistry. The chapter on 
the second and third laws includes an 
explanation of the statistical aspects of 
entropy. Paper, $1.95*, Cloth, $3.95. 

THE STRUCTURE 
OF MOLECULES 
Gordon M. Barrow 

n introduction to the research 
techniques of molecular spectro- 

scopy, which enables investigators to de- 
duce the properties of a molecule and 
the structure of its electron cloud by 
analyzing spectral lines. Paper, $1.95*, 
Cloth, $3.95. 

W. A. BENJAMIN, INC. 
2465 Broadway New York 

*Paperbound edition will be sold only through 
bookstores. 
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F. L. Wolf (McGraw-Hill), 30 Nov. 1962, 
968 

Elements of Queuing Theory, T. L. 
Saaty (McGraw-Hill), 7 Sept. 1962, 742 

Foundations of Geometry and Trigo- 
nometry, H. Levi (Prentice-Hall), 14 Sept. 
1962, 846 

Fourier Series, G. P. Tolstov (Prentice- 
Hall), 12 Oct. 1962, 134 

Geometric Transformations, I. M. Yag- 
lom (Random House), 22 Feb. 1963, 749 

Guide to Tables in Mathematical Sta- 
tistics, J. A. Greenwood and H. 0. Hart- 
ley (Princeton Univ. Press), 3 Aug. 1962, 
332 

Handbook of Statistical Tables, D. B. 
Owen (Addison-Wesley), 14 Sept. 1962, 
849 

Handbook -of Vector and Polyadic 
Analysis, T. B. Drew (Reinhold), 27 Apr. 
1962, 310 

An Index of Mathematical Tables, vols. 
I and 2, A. Fletcher, J. C. P. Miller, L. 
Rosenhead, and L. J. Comrie (Addison- 
Wesley), 3 Aug. 1962, 332 

Integrals of Bessel Functions, Y. L. 
Luke (McGraw-Hill), 15 Feb. 1963, 583 

An Introduction to Fourier Analysis, 
R. D. Stuart (Wiley), 12 Oct. 1962, 134 

Introduction to Probability and Mathe- 
matical Statistics, Z. W. Birnbaum (Har- 
per), 29 June 1962, 1114 

Introduction to Set Theory and Topol- 
ogy, K. Kuratowski (Pergamon), 9 Nov. 
1962, 674 

Introduction to the Theory of Queues, 
L. Takacs (Oxford Univ. Press), 7 Sept. 
1962, 742 

Introductory College Mathematics, C. 
G. Jaeger and H. M. Bacon (Harper), 14 
Sept. 1962, 846 

Mathematical Programming, S. Vajda 
(Addison-Wesley), 8 Mar. 1963, 898 

Mathematical Statistics, J. E. Freund 
(Prentice-Hall), 29 June 1962, 1114 

Mathematical Statistics, S. S. Wilks 
(Wiley), 29 June 1962, 1114 

The Mathematical Theory of Linear 
Systems, B. M. Brown (Wiley), 22 Mar. 
1963, 1195 

Mathematics: A Cultural Approach, M. 
Kline (Addison-Wesley), 6 July 1962, 28 

Mathematics for Physicists and Engi- 
-neers, Organisation for Economic Co- 
operation and Development (O.E.C.D. 
Regional Office, Washington, D.C.), 21 
Dec. 1962, 1324 

Mathematics in Your World, K. W. 
Menninger (Viking Press), 1 Feb. 1963, 
399 

Mathematics Manual, F. S. Merritt 
(McGraw-Hill), 17 Aug. 1962, 522 

Methods of Mathematical Physics, R. 
Courant and D. Hilbert (Interscience), 3 
Aug. 1962, 334 

Numerical Methods for Scientists and 
Engineers, R. W. Hamming (McGraw- 
Hill), 7 Dec. 1962, 1091 

Popular Lectures in Mathematics, vol. 
1, I. S. Sominskii; vol. 2, N. N. Vorob'ev; 
vol. 3, V. A. Uspenskii; vol. 4, A. N. 
K~ostovskii; vol. 5, A. S. Smogorzhevskii; 
vol. 6, P. P. Korovkin (Blaisdell), 6 July 
1962, 28 

Programming for Digitall Computers, 
J. F. Davison (Gordon and Breach), 8 
June 1962, 869 

Queues, D. R. Cox and W. L. Smith 
(Methuen), 7 Sept. 1962, 742 

The ACTUAL LOT ASSAY (not 
merely range assay) on almost 
400 'BAKER ANALYZED' labels 
helps you achieve required 
concentration accurately with 
minimum adjustment. 

Use the Actual Lot Assay with 
confidence. It is backed by 
stringent analytical and manu- 
facturing controls. 

Significant impurities are de- 
fined precisely on every 'Baker 
Analyzed' label by the Actual 
Lot Analysis -another aid to 
precision and speed. I. T. 
Baker Chemical Co., Phillips- 
burg, New Jersey. 

7 KEY REASONS TO USE 
'BAKER ANALYZED' REAGENTS 
1. Highest standards of purity plus 

most informative labeling. 

2. ACTUAL LOT ANALYSIS on every 
label. ACTUAL LOT ASSAY on 
almost 400. 

3. Safe, functional packaging. 

4. Broad, progressive line. 

5. Money-saving discount plans. 

6. Quick deliveries from almost 
100 points of service. 

7. Cap labels identify more than 
200 Baker Laboratory Chemicals 
also available for production use. 

Jr_ 
J.T.Baker 

Call your favorite laboratory 
supply house for speedy delivery 
of 'Baker Analyzed' Reagents. 

JI T. BAKER 
LABORATORY CHEMICALS 
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Random Processes, M. Rosenblatt (Ox- 
ford Univ. Press), 27 Apr. 1962, 311 

Recent Developments in the Theory of 
Connections and Holonomy Groups, H. 
Busemann, Ed. (Academic Press), 11 May 
1962, 513 

Statistics, G. H. Weinberg and J. A. 
Schumaker (Wadsworth), 22 Feb. 1963, 
746 

Stochastic Service Systems, J. Riordan 
(Wiley), 7 Sept. 1962, 742 

Studies in Modern Analysis, R. C. Buck, 
Ed. (Prentice-Hall), 6 July 1962, 28 

The Theory of Probability, B. V. 
Gnedenko (Chelsea), 19 Oct. 1962, 422 

Topology, J. C. Hocking and G. S. 
Young (Addison-Wesley), 21 Dec. 1962. 
1323 

Use and Abuse of Statistics, W. J. 
Reichmann (Oxford Univ. Press), 10 Aug. 
1962, 417 

USSR Olympiad Problem Book, D. 0. 
Shklarsky, N. N. Chentzov, and I. M. 
Yaglom (Freeman), 24 Aug. 1962, 595 

Medicine 

Advances in Comparative Physiology 
and Biochemistry, 0. Lowenstein, Ed. 
(Academic Press), 26 Oct. 1962, 503 

Advances in Pharmacology, S. Garattini 
and P. A. Shore, Eds. (Academic Press), 
7 Dec. 1962, 1092 

Annual Review of Pharmacology, W. C. 
Cutting, Ed. (Annual Reviews), 31 Aug. 
1962, 663 

Basic Endocrinology, J. H. U. Brown 
and S. B. Barker (Davis), 7 Sept. 1962, 
744 

Calciphylaxis, H. Selye (Univ. of Chi- 
cago Press), 13 July 1962, 120 

Carbohydrates of Living Tissues, M. 
Stacey and S. A. Barker (Van Nostrand), 
28 Sept. 1962, 1044 

Design and Function at the Threshold 
of Life: The Viruses, H. Fraenkel-Conrat 
(Academic Press), 18 Jan. 1963, 207 

Diagnosis and Treatment of Acute Rad- 
iation In jury (Columbia Univ. Press), 13 
July 1962, 123 

Eccrine Sweat Glands and Eccrine 
Sweating, W. Montagna, R. A. Ellis, and 
A. F. Silver (Pergamon), 22 Feb. 1963, 
748 

Electron Microscopy, G. Causey (Wil- 
liams and Wilkins), 2 Nov. 1962, 586 

Experimental Embryology, R. Rugh 
(Burgess), 17 Aug. 1962, 521 

Fluorescence Assay in Biology and 
Medicine, S. Udenfriend (Academic Press), 
12 Oct. 1962, 130 

International Review of Experimental 
Pathology, G. W. Richter and M. A. Ep- 
stein, Eds. (Academic Press), 15 Mar. 
1963, 1044 

An Introduction to Comparative Pathol- 
ogy, G. A. Gresham and A. R. Jennings 
(Academic Press), 18 Jan. 1963, 208 
- Introduction to Electron Microscopy, S. 

Wischnitzer (Pergamon), 7 Dec. 1962, 
1093 

Lectures on the Whole of Anatomy, W. 
Harvey ( Univ. of California Press ), 15 
June 1962, 977 

Manuale di Micologia Medica, R. Ci- 
ferni (Renzo Cortina, Pavia, Italy), 11 
May 1962, 526 

A New System of A natomy, Sir S. 
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STAPH and HEPATITIS 

THAT 'lURK" EVERYWHERE 
Control disease effectively 

_ w it h "no-lick" Time Tapes and 
NAME Labels. Messy dressings, bacteria 

_ SPECIMSIEN laden specimen collections, blood 
_ _ ~~~~~~~Rm. No. Date 

samples and sputum-all must be 
NAME .P. \ATHIIO LOGY 

C r P E C. serviced by hand. Be safe! Be sure 
DATE SEX AGE . . . one of the best ways to elimi- 
ROOM NUMSEE 

DOCTOR ~ ~~~ bu senate contact and stop infectious 
SPEC MN spreading is by using satin finish, 

vinyl coated Time Tapes or Labels. 
Labels will accept pen or pencil 

marking or may be pre-printed to 

your "customized" specifications. 

Your request will bring complete 
details, samples and a demonstra. 
tion. Write today! 

PROFESSIONAL TAPE CO., INC. See your nearest hospital 

USE'SI or laboratory supplier for 
365Q Burlington Ave. service. 

ooooooooooooooooooooooooooooooo o 0 

8 APPLICATION MANUALS 8 
0 8WORTH WRITING FOR 8 
0 

Copies are available at no charge. o 0 
0 

ADM-20 sterilizing Filtation gnd Sterility Testing. o 
O Describes techniques for using Millipore filters to sterilize 0 

pharmaceutical and biological solutions. Includes new MF 8 
o technique for sterility testing of antibiotics in accordance o o with F.D.A. regulations. 30 pages. 8 0~~~~~~~~ 0~~~~~~~~ o ADM -40 Techniques for Mlcroblologicat Analysis. In- 0 

cludes procedures for using Millipore filters in the micro- 0 

o biological analysis of aerosols, clinical fluids, beer, soft o 
o drinks, fuels, hydraulic fluids, cutting oils, surfaces and 0 

o utensils. 30 pages. 0 

o ADM-50 Techniques for Esfoliutive Cytology. Presents o 
8 cytological procedures, using Millipore filters, for urine, 0 
o spinal fluid, colon and gastric washings, peripheral blood, 8 
o breast cyst aspirates and pleural, bursal and pericardial 0 

8 washings. Includes detailed instructionsforsamplecollec- 0 8 tion, fixation, filtration, staining and mounting. 24 pages. 0 

8o 0 o OTHER TECHNICAL LITERATURE AVAILABLE 0 

TB-9631 Millipre General Bruchure. Describes all 8 ? Millipore filters, apparatus and accessories together with 0 
o an outline of principal applications. Complete specifics. 0 
2 tions and prices are included. 40 pages. 0 

0 
o BIBLIOGRAPHY A reference listing of 8 

published information concerningapplications of Millipore 0 
Filters.24 pages. 0 

0 
0 
0 

8 p ~~~~~~~ ~~FILTER 80 8 Millip~~~~o., CORPORATION 0 
o 145 ASHBY ROAD, BEDFORD. MASS. 0 o 0 
0 o Millipore filters are cellulose plastic porous membranes 
0 made in twelve different pore-size grades from 8 microns 
8 down to 10 millimicrons. All particles larger than pore 

QOOOOOOOOOOOOOOOOOOOOOOOOOOOOIO 00 size are retained on the filter surface. 
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All~ ~ ~~'* 4 
ALL 
POLYOLEFIN 

R EAGEa 

Permits Safe 
Handling of 
Regents 
Even Acids 

Screws on any standard 5 pint acid bot- 
tle and regular half-gallon and gallon 
jugs. One hand operation delivers re- 
agent at about 1000 ml per minute. 
Slight pressure on relief valve stops 
flow instantly. Price-3 for $11.25 
Pioneer Plastics, Inc., is the manufac- 
turing leader in plastic laboratory ap- 
paratus, with proven product economy 
and practicability in the world's chemi- 
cal laboratories for over 7 years. 

Write for Free Catalog Today 

U==. 
U . . s 

Zuckerman (Oxford Univ. Press), 11 May 
1962, 524 

Physiological and Behavioral Aspects 
of Taste, M. R. Kare and B. P. Halpern, 
Eds. (Univ. of Chicago Press), 31 Aug. 
1962, 662 

Progress in Medicinal Chemistry, G. P. 
Ellis and G. B. West (Butterworth), 7 Dec. 
1962, 1092 

Psychophysiological Aspects of Space 
Flight, B. E. Flaherty, Ed. (Columbia 
Univ. Press), 28 Sept. 1962, 1045 

Radioisotopes and Bone, F. C. McLean, 
P. LaCroix, and A. M. Budy, Eds. (Davis), 
25 Jan. 1963, 325 

Rapid Microchemical Identification 
Methods in Pharmacy and Toxicology, F. 
Amelink [Netherlands Univ. Press, Am- 
sterdam; Interscience (Wiley)], 9 Nov. 
1962, 676 

Readings in Pharmacy, P. A. Doyle 
(Interscience), 28 Sept. 1962, 1044 

Science and the Safe Period, C. G. Hart- 
man (Williams and Wilkins), 15 Feb. 
1963, 581 

A Stereoscopic Atlas of Human Anat- 
omy, D. L. Bassett (Sawyer's), 11 May 
1962, 526 

Steroid Drugs, N. Applezweig (Mc- 
Graw-Hill), 5 Oct. 1962, 26 

Strahlenschutz in Forschung und Praxis, 
H.-J. Melching et al., Eds. (P ombach, 
Freiburg, Germany), 27 Apr. 1962, 309 

Structural Aspects of Ageing, G. H. 
Bourne, Ed. (Pitman), 21 Sept. 1962, 973 

A Survey of Cardiac Glycosides and 
Genins, J. Hampton Hoch (Univ. of South 
Carolina Press), 11 May 1962, 528 

A Textbook of Comparative Endocri- 
nology, A. Gorbman and H. A. Bern 
(Wiley), 7 Sept. 1962, 744 

Ticks and Disease, D. R. Arthur (Per- 
gamon), 18 Jan. 1963, 205 

Time, Cells, and Aging, V. L. Strehler 
(Academic), 1 Feb. 1963, 400 

Transplantation of Tissues and Cells, 
R. E. Billingham and W. K. Silvers, Eds. 
(Wistar Institute Press), 21 Dec. 1962, 
1325 

Physics 

Advances in Quantum Electronics, J. R. 
Singer, Ed. (Columbia Univ. Press), 6 
Apr. 1962, 37 

Atomic Spectra, H. G. Kuhn (Academic 
Press), 2 Nov. 1962, 586 

Classical Electrodynamics, J. David 
Jackson (Wiley), 22 June 1962, 1046 

The Collected Papers of Enrico Fermi, 
E. Segre, Ed. (Univ. of Chicago Press), 
22 Feb. 1963, 746 

The Collected Works of Irving Lang- 
muir, vols. 1-12, C. G. Suits, Ed. (Per- 
gamon), 12 Oct. 1962, 126 

Elementary Solid State Physics, C. Kittel 
(Wiley), 8 Mar. 1963, 897 

Experimental Cryophysics, F. E. Hoare, 
L. C. Jackson, and N. Kurti, Eds. (Butter- 
worth), 12 Oct. 1962, 131 

Frontiers in Physics, David Pines, Ed. 
(Benjamin), 14 Sept. 1962, 846 

Fundamental Problems in Statistical 
Mechanics, E. G. D. Cohen (Wiley), 7 
Dec. 1962, 1093 

The Green Function Method in Statisti- 
cal Mechanics, V. L. Bonch-Bruevich and 
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/ PENNSYLVANIA 
Model 1-10 

LABORATORY SCALE 

,~~~~~ i 

FOR AUTOMATIC -LABORATORY WEIGHING 
Model I-10 is an extremely holder combinations available 
versatile precision scale de- make this the perfect preci- 
signed for laboratory use. sion scale for countless lab- 
Automatic self-balancing in- oratory applications. Capaci- 
dic'ator permits direct reading ties up to 12,500 grams or 22 
of accurate weight from grad- pounds. Available with 9" x 
uated chart without bother of 18" cradle scoots at no extra 
balancing loose weights. Ad- charge. 

stable hydraulic dampener 
brings indicator to rest in 21 FREE CA TA LOG: 
oscillations . . assures fast 
weighing. Infinite variety of Write for catalog of Pennsylvania 
chart, beam and commodity Laboratory Scales ... TODAY 

LABORATORY SCALES * ANALYTICAL SCALES * FAN DIAL SCALES 

Automatic ~~~~ Aefblacn An oaryaplctos ac 

dicator~~~~ pemt0ietraig tesu o1,0 rm r2 

ISLAND LIFE * FISHES * MAYFLIES * KACHINAS 

B1O O KS from 
CRANBROOK INSTITUTE OF SCIENCE 

Bloomfield Hills, Michigan 
ISLAND LIFE: a study of the land vertebrates of the 
islands of eastern Lake Michigan, by ROBERT T. HATT, 
JOSSELYN VAN TYNE, LAURENCE C. STUART, CLIFFORD H. 
POPE and ARNOLD B. GROBMAN. 

The condition and history of 200 kinds of vertebrates. 
192 pages, 43 collotype illustrations, map. 
Bulletin No. 27 0 1948 0 Cloth bound * 6x9 * $4.00 

FISHES OF THE GREAT LAKES REGION, by 
CARL L. HUBBS and KARL F. LAGLER. 

The only volume identifying every fish of the Great Lakes 
and their drainage basins. Widely used as a college text. 
227 pages, 45 color plates, 251 black and white illus- 
trations. 
Bulletin No. 26 0 1958 0 Cloth bound * 51/2x9 0 $5.00 

MAYFLIES OF MICHIGAN TROUT STREAMS, by 
JUSTIN W. and FANNIE A. LEONARD. 

Addressed to entomologists, amateur and professional 
and to sportsmen. Economic importance to trout stream 
productivity is stressed. Superbly illustrated. 
151 pages, 25 color illustrations and 82 in black and 

white. 
Bulletin No. 43 0 1962 0 In paper $6.00; in cloth $7.00 

THE KACHINA AND THE WHITE MAN, a study 
of the influences of the White culture on the Hopi 
Kachina cult, by FREDERICK J. DOCKSTADER. 

This book contains, in addition to its text, a Hopi-English 
glossary, an historical summary of Hopi-White contacts, 
1540-1850, an annotated bibliography, and an index. 
204 pages, 12 color plates and 89 text illustrations by 
the author, 5 halftones. 
Bulletin No. 35 * 1954 0 Cloth bound * 6x9 * $5.00 

On cash orders, books shipped postpaid within USA. 
Michigan residents must add 4 per cent sales tax. 
Descriptive publications catalogue upon request. 

NEW, QUICK, EASY WAY for 
Controlled and Safe Pipetting 6 

QUANTAPETTOR* S| 
Simple, ONE-HAND, FINGER-TIP operation- 
usable with any capacity pipette! 

Don't take unnecessary chances pipetting by mouth . . . avoid infection, 2 
poisoning and contamination. 
FOR MICRO and MACRO Adjustments: Insert pipette into Connector (1) and 
Clamp (2). Open Air-Valve (3) with thumb, and compress Rubber Bulb (4) 
then close Air-Valve to keep bulb deflated. Place pipette in solution to be 
pipetted and turn Adjustment-Knob (5) counter-clockwise. Solution will rise in 
pipette, according to speed knob is turned, until desired level is obtained. 
To dispense: Open air-valve. Bulb will inflate. Turn adjustment knob at rate 
of dispensing speed desired. (To pipette for quantities over 10cc, allow 
level of solution to remain in pipette, open air valve and repeat same steps 
until desired quantity is reached.) 
FOR ULTRA-MICRO Pipetting: Using a pipette 1/10cc or less, remove Adapter 
(1) and insert micro pipette into narrow tubing (6) and clamp. Turn Mi- 
crometer Screw (7) counter-clockwise until desired level is reached and clock- 
wise until solution is dispersed. 

Cat. No. S77885 QUANTAPETTOR ............. Eo 
'S..a 

Ea. $13.50 
*U.S. Pat. No. 3,039,500 

S OeasY 
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A Mousellanyr 
of Animal Care 

Developments 

They Said It Couldn't Be Done 

* ..... . 

Econo-Cage #37, Lid #32G 

The remarkable new Polycarbon- 
ate Econo-Cages (Series "20" and "30" 
for mice, "40" and "50" for rats and 
hamsters) are clear, autoclavable and 
unbreakable. 

To operate most efficiently, ani- 
mal colonies must use cages which 
withstand the rough and tumble of 
mechanized washing systems and the 
high temperatures at which these sys- 
tems and autoclaves operate. Because 
colonies must be inspected quickly, 
cages should afford maximum visibility. 
Until now the cages were either trans- 
parent or durable, but none had both 
characteristics. 

The new Polycarbonate resin com- 
bines the optical and thermal properties 
of glass with an impact resistance un- 
matched by any other clear material. A 
good example of the degree of impact 
resistance was furnished when a cage 
did not break when dropped out of a 
fourth floor window. Polycarbonate re- 
tains this remarkable strength from 
2750F to -400F. It is the first clear 
plastic which can be autoclaved re- 
peatedly. 

This new material, a linear aro- 
matic polyester of carbonic acid, has a 
very low absorption level. Odor-pro- 
ducing gases are not absorbed; resist- 
ance to most acids and basics is very 
good. 

The cages are made to N I H and 
ILAR Standards. The cage illustrated 
above is one of the "30 Series" of 
Econo-Cages, which includes cages of 
fibre glass, acrylonitrile-styrene-copoly- 
mer, polypropylene and polycarbonate. 
There are three lid styles which are in- 
terchangeable on all "30 Series" cages. 

CAGE DIMENSIONS 
SERIES LENGTH WIDTH DEPTH 
"20" 11?2" 7?/" 5" 
"30" 19" 10?"2' 5W' 
"40" 19" 10?/" 6?s" 

698 

Working With Restraint 

Econo-Cage Restraining Cages are 
clear acrylic plastic units that afford 
rapid and safe immobilization of ani- 
mals, easy access and maximum visi- 
bility.There are 3 sizes to accommodate 
varying sized animals. They prevent 
unanesthetized animals from attacking 
tubes, cannulae, and other fixtures; pro- 
vide extended housing during nutri- 
tional studies; restrain animals during 
intravenous, intraperitoneal, intramus- 
cular, and subcutaneous injections; and 
are useful for administering intrave- 
nous fluid drips and anaesthetic. 

V 

All restrainers have an adjustable 
tailgate which fits into any of three slots 
to vary cage length, confine the animal 
and serve as a cage door. Openings at 
top, bottom, and tail provide easy ac- 
cess to any part of the animal (the 
bottom slot also permits drainage of 
animal waste). A hopper permanently 
attached to the front of the unit in- 
cludes a trough for granular feeds and 
a water tube inlet. 

CAGE NO. CAGE SIZE ANIMAL WEIGHT 

#88 2" to 3?/" long; Mice from 
1?/" wide 10 to 40 grams 

#90 41?" to 5?/" long; Rats/hamsters 
2?"2 wide from 150 to 

285 grams 
#91 5" to 7" long; Rats/hamsters 

3?/" wide from 235 to 
585 grams 

_Ii....JNwYr 6 N!. .Y. 

S. V. Tyablikov [North-Holland; Inter- 
science (Wiley)], 1 Feb. 1963, 399 

Neutron Physics, M. L. Yeater, Ed. 
(Academic Press), 4 Jan. 1963, 29 

Particle Accelerators, M. S. Livingston 
and J. Blewett (McGraw-Hill), 8 June 
1962, 870 

Physics of Fully Ionized Gases, L. 
Spitzer, Jr. (Interscience), 15 Mar. 1963, 
1045 

Physics of the Nucleus, M. A. Preston 
(Addison-Wesley), 14 Sept. 1962, 848 

Polyelectrolyte Solutions, S. A. Rice 
and M. Nagasawa (Academic Press), 1 
June 1962, 771 

Quantum Mechanics, A. Messiah 
(North-Holland; Interscience), 11 May 
1962, 514 

Quantum Mechanics for Mathematicians 
and Physicists, E. Ikenberry (Oxford Univ. 
Press), 8 June 1962, 868 

Quantum Statistical Mechanics, L. P. 
Kadanoff and G. Baym (Benjamin), 1 
Feb. 1963, 399 

Quantum Theory, D. R. Bates, Ed. 
(Academic Press), 20 July 1962, 219 

Radiation and Waves in Plasmas, M. 
Mitchner, Ed. (Stanford Univ. Press), 11 
Jan. 1963, 101 

Recent Developments in General Rela- 
tivity (Pan'stwowe Wydawnictwo Naukowe, 
Warsaw; Pergamon), 12 Oct. 1962, 134 

Rutherford Jubilee International Con- 
ference, J. B. Birks, Ed. (Academic Press), 
9 Nov. 1962, 674 

Spectral Theory, E. R. Lorch (Oxford 
Univ. Press), 12 Oct. 1962, 132 

Studies in Statistical Mechanics, J. De 
Boer and G. E. Uhlenbeck, Eds. (Wiley), 
30 Nov. 1962, 965 

Theory of Elementary Particles, P. 
Roman (North-Holland; Interscience), 11 
Jan. 1963, 103 

Psychology 

Affect, Imagery, Consciousness, S. S. 
Tomkins (Springer), 1 Feb. 1963, 400 

Clinical Research Design and Analy- 
sis in the Behavioral Sciences, E. E. 
Levitt (Thomas), 25 May 1962, 708 

Communication in Africa, a Search for 
Boundaries, L. W. Doob (Yale Univ. 
Press), 11 May 1962, 508 

Creativity and Intelligence, J. W. Getzels 
and P. W. Jackson (Wiley), 9 Nov. 1962, 
673 

Deterrents and Reinforcement, D. H. 
Lawrence and L. Festinger (Stanford 
Univ. Press), 16 Nov. 1962, 807 

Experiments in Personality, H. J. Ey- 
senck, Ed. (Humanities Press), 28 Dec. 
1962, 1388 

The Human Factor in Changing Africa, 
M. J. Herskovits (Knopf), 25 Jan. 1963, 
324 

Intelligence and Experience, J. McV. 
Hunt (Ronald), 5 Oct. 1962, 24 

Psychological Differentiation, H. A. 
Witkin et al. (Wiley), 7 Dec. 1962, 1092 

The Psychology of Jung, A. M. Dry 
(Wiley), 3 Aug. 1962, 333 

Psychotherapy in the Soviet Union, 
R. B. Winn, Ed. (Philosophical Library), 
20 July 1962, 217 

Roots of Behavior, E. L. Bliss, Ed. 
(Harper), 11 May 1962, 512 
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Social Research to Test Ideas, S. A. 
Stouffer [Free Press (Macmillan)], 8 June 
1962, 869 

Thought and Language, L. S. Vygotskii 
(M.I.T. Press and Wiley), 6 Apr. 1962, 36 

Science for the Layman 

The ABC's of Astronomy, R. A. Gal- 
lant (Doubleday), 4 Jan. 1963, 31 

Abominable Snowmen: Legend Come to 
Life, I. T. Sanderson (Chilton), 20 Apr. 
1962, 252 

About Biology, K. von Frisch (Oliver 
and Boyd), 4 Jan. 1963, 31 

Artificial Satellites, M. W. Ovenden 
(Penguin Books), 11 May 1962, 499 

Astronomical Dictionary, J. Kleczek 
(Academic Press), 11 May 1962, 519 

Astronomy of the 20th Century, 0. 
Struve and V. Zebergs (Macmillan), 21 
Dec. 1962, 1321 

Atlas of the Universe, B. Ernst and T. 
E. de Vries (Nelson), 27 Apr. 1962, 310 

Aus Jahrmillionen: Tiere der Vorzeit, 
A. H. Muller (Fischer), 8 Mar. 1963, 900 

Biological Order, Andre Lwoff (Massa- 
chusetts Institute of Technology Press), 
15 Feb. 1963, 582 

Challenge of the Universe, J. A. Hynek 
and N. D. Anderson (Scholastic Book 
Services), 21 Sept. 1962, 971 

Cloud Physics and Cloud Seeding and 
Radar Observes the Weather, L. J. Battan 
(Doubleday), 25 Jan. 1963, 327 

Clouds, Rain and Rainmaking, B. J. 
Mason (Cambridge Univ. Press), 4 Jan. 
1963, 30 

The Computer Revolution, E. C. Berke- 
ley (Doubleday), 16 Nov. 1962, 806 

Discovery: Great Moments in the Lives 
of Outstanding Naturalists, J. K. Terres, 
Ed. (Lippincott), 11 May 1962, 504 

Earth, Sea, and Air, J. Spar (Addison- 
Wesley), 8 Feb. 1963, 480 

Evolution, R. Moore (Time), 8 Mar. 
1963, 899 

The Evolution of Life, F. H. T. Rhodes 
(Penguin Books), 21 Sept. 1962, 972 

The Exploration of Outer Space, B. 
Lovell (Harper and Row), 1 Mar. 1963, 
820 

Exploring the Secrets of the Sea, W. J. 
Cromie (Prentice-Hall), 1 Mar. 1963, 823 

Exploring the Universe, L. B. Young, 
Ed. (McGraw-Hill), 22 Mar. 1963, 1194 

Fossils, W. H. Matthews III (Barnes 
and Noble), 11 May 1962, 505 

Gravity, G. Gamow (Doubleday), 11 
May 1962, 499 

The Human Species, A. Barnett (Pen- 
guin Books), 11 May 1962, 508 

The Inspiration of Science, Sir G. 
Thomson (Oxford Univ. Press), 30 Nov. 
1962, 966 

Life and Energy, I. Asimov (Double- 
day), 11 May 1962, 503 

Life in the Universe, F. Jackson and P. 
Moore (Norton), 1 Feb. 1963, 398 

Life: Origin and Development, G. Eh- 
rensvard (U~niv. of Chicago Press), 1 Feb. 
1963, 398 

The Orion Book of Volcanoes, H. Ta- 
zieff (Orion Press), 21 Sept. 1962, 970 

Pain, Its Modes and Functions, F. J. J. 
Buytendijk (Univ. of Chicago Press), 11 
May 1962, 504 

10 MAY 1963 

Now a COMPLETE LINE of 

LOW PRICED PUMPS for 

Uniform Infusion at Ver Slow Flow Rates 

Capacities: I to 50 ml; Pumping Rates from ? ml/hr to 1 ml/24-hr. 
...... ... i~ '~ iR -~o t 

trof~~ Ao 0lheniuulm L ia *te fameb~e Paps atrae 

The Sage Micro-Flow Pump* works by electrolysis, uniformly 
generating a gas that moves a piston which drives the fluid. 
The completely self-contained, battery-operated Micro-Flow 
Pump is available in capacities of 1, 2? and 10 ml. 
New line-operated models have capacities of 10, 25 and 50 ml. 
One model offers 8 discrete rates from 1 ml/%A hr to 1 ml/24 hr. 
Another provides continuously adjustable flow rates within the 
same range. (Other ranges possible on special order.) 
The Sage Micro-Flow Pump is currently in use at scores of re- 
search centers. Applications include chemotherapy, chromatog- 
raphy, metabolism studies, feeding nutrients to cell cultures, 
intravenous feeding, implantation in animals, infusion of :radio- 
active materials, drug tests on unrestrained animals, and many 
others. 
The 1 ml battery-operated model shown is 3" long by %" diameter, 
weighs 28 grams. The pump complete and ready for use with 
1 ml/hr flow rate setter, battery pack and supply of electrolyte. 

$55 
The line-operated model shown, complete with 10 ml pump assem- 
bly and electrolyte............................................................... @@@.$215 
*Patent Pending 

Send requests for catalog data and prices on all models to 

SAGE INSTRUMENTS, INC. 
8 SPRING STREET, WHITES PLAINS, N. V. * 914 WHITE PLAINS 9-4121 
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700O 

U- * .. l.. . ... . 

ACCURATE ? 0.2 linearity for analog 
data 

FLEXIBLE as many data channels as 
you need from 2 to 14 

COMPACT a 7-channel system fits in 
less than 2 ft. of rack space 

LOW COST modest initial cost, true 
operating economy 

MNEMOTRON NEW MODEL 700/1400 
SERIES MAGNETIC TAPE RECORDING SYS- 
TEMS record any electrical quantity 
from DC up to 5000 cps. A uniquely 
simple pulse-frequency modulation tech- 
nique insures that data signal intelli- 
gence is free from non-linearity due to 
tape coating or other distortions. 
Select as many data channels as you 
need, up to 14. Choose the tape format 
you want-1/4", ?2" in-line, or standard 
IRIG. If standardization is desired, simply 
specify 7 channels on 1/2-inch tape in 
the standard IRIG configuration. 
Record/Reproduce electronics for each 
channel are integrated in a single plug- 
in module featuring unity gain. An in- 
tegral speed switch permits selection 
of data conversion for 2, 3 or 4 tape 
speeds - no additional plug-ins needed. 
For maximum flexibility, each multi- 
channel input is isolated. Data can be 
accepted from unbalanced, differential 
or push-pull outputs or different DC 
levels on input signal ground returns 
can be preserved. Test points allow 
monitoring of input during recording, 
output voltage level when reproducing. 

Write for the pleasant details. 

* EMOTRON 
Division of 

ITECHNICAL MEASUREMENT _5 
I. CORPORATION a 

Executive Sales Offices: 
202 Mamaroneck Ave., White Plains, N.Y.. 
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Penguin Science Survey, 1961, S. A. 
Barnett and A. McLaren, Eds. (Penguin 
Books), 4 Jan. 1963, 32 

Prehistoric Life on Earth, K. Petersen, 
Ed. (Dutton), 11 May 1962, 506 

The Scientific Life, T. Berland (Coward- 
McCann), 15 Feb. 1963, 582 

The Seeing Eye, H. Asher (Duckworth), 
11 May 1962, 504 

The Senses of Animals and Men, L. 
Milne and M. Milne (Atheneum), 19 Oct. 
1962, 423 

Space, the Architecture of the Universe, 
G. Honegger and P. van de Kamp (Dell), 
28 Sept. 1962, 1046 

Spacecraft, J. L. Haggerty, Jr. (Scho- 
lastic Book Services), 11 May 1962, 499 

The Stars, H. A. Rey (Houghton Mif- 
flin), 13 July 1962, 122 

The Story of Pollination, B. J. D. 
Meeuse (Ronald), 11 May 1962, 528 

The Thinking Machine, J. Pfeiffer (Lip- 
pincott), 16 Nov. 1962, 806 

The Universe, 0. Struve (Massachusetts 
Institute of Technology Press), 9 Nov. 
1962, 675 

The Unseen World, R. Dubos (Rocke- 
feller Institute Press), 18 Jan. 1963, 203 

Volcanoes in Action, L. Poole and G. 
Poole (McGraw-Hill), 21 Sept. 1962, 970 

The World of Animals, J. W. Krutch, 
Ed. (Simon and Schuster), 11 May 1962, 
504 

The World of Ice, J. L. Dyson (Knopf), 
10 Aug. 1962, 416 

Technology 

Advances in Electrochemistry and Elec- 
trochemical Engineering, P. Delahay, Ed. 
(Interscience), 22 Feb. 1963, 747 

The Analysis of Titanium, Zirconium, 
and Their Alloys, W. T. Elwell and D. F. 
Wood (Wiley), 12 Oct. 1962, 134 

Applied Clay Mineralogy, R. E. Grim 
(McGraw-Hill), 8 June 1962, 870 

Chemical Reaction Engineering, 0. 
Levenspiel (Wiley), 29 Mar. 1963, 1278 

Computer Control Systems Technology, 
C. T. Leondes, Ed. (McGraw-Hill), 24 
Aug. 1962, 595 

Design of Water-Resource Systems, A. 
Maass, M. M. Hufsohmidt, R. Dorfman, 
H. A. Thomas, Jr., S. A. Marglin, and 
G. M. Fair (Harvard Univ. Press), 20 
Apr. 1962, 250 

Elements of Infrared Technology, P. W. 
Kruse, L. D. McGlauchi, and R. B. Mc- 
Quistan (Wiley), 13 July 1962, 123 

Engineering Alloys, N. E. Woldman 
(Reinhold), 11 Jan. 1963, 103 

Instrumentation for Engineering Mea- 
surement, R. H. Cerni and L. E. Foster 
(Wiley), 12 Oct. 1962, 128 

Instruments for Measurement and Con- 
trol, W. Holzbuck (Reinhold), 12 Oct. 
1962, 135 

International Symposium on Mining Re- 
search, G. B. Clark, Ed. (Pergamon), 
11 May 1962, 515 

Introduction to Chemical Engineering, 
L. B. Andersen and L. A. Wenzel (Mc- 
Graw-Hill), 25 Jan. 1963, 325 

An Introduction to the Physical Chem- 
istry of Iron and Steel Making, R. 0. 
Ward (Arnold; St. Martin's Press ), 8 
Mar. 1963, 898 

THIS IS NOT 
AN ORDINARY 
1NPIPETTE-! 

l~~~~~~~ 

One of the millions of pipettes 
made by Pfeiffer Glass, Inc. 
during theUpast 44 years. 

WHY A PFEIFFER 
BOROSILICATE 
PIPETTE IS BETTER 

0 Permanent camber, fused 
graduation markings un- 
conditionally guaranteed 
for the life of the pipette 

0 Individual care by skilled 
craftsmen 

* 0 Accuracy tolerances fused 
on each pipette 

0 Permanent, bold numerals 
clearly indicate capacity 

0 Uniform flow times 

0 Finely beveled tips 
* Tops designed for ease of 

control 

0 Custom color coding 
available 

0 And Pfeiffer Pipettes 
COST YOU LESS 

Most of the PFEIFFER Chemistry 
Pipettes have twice the accuracy re- 
quired by Federal specifications for 
general purpose pipettes and meef 
NBS accuracy requirements for Class 
"A" Pipettes. For a copy of the 
latest catalog and/or the name of 
your local dealer, write to- 

A__~~~~~~~ 

140 BENNINGTON DR. 
ROCHESTER 16, N. Y. 

Phone: UNiversity 5-1290 
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Laboratory Organization and Adminis- 
tration, K. Guy (Macmillan), 22 Feb. 
1963, 748 

Laboratory Planning, H. F. Lewis, Ed. 
(Reinhold), 22 Feb. 1963, 748 

Minerals for the Chemical and Allied 
Industries, S. J. Johnstone and M. J. 
Johnstone (Wiley), 13 Apr. 1962, 145 

Nuclear Instruments and Their Uses, 
A. H. Snell, Ed. (Wiley), 8 Mar. 1963, 
899 

Progress in Materials Science, B. Chal- 
mers, Ed. (Pergamon), 3 Aug. 1962, 331 

Uranium Metallurgy, W. D. Wilkinson 
(Interscience), 29 Mar. 1963, 1277 

Zoological Sciences 

Abyssal Crustacea, J. Laurens Barnard, 
R. J. Menzies, and M. G. Bacescu (Colum- 
bia Univ. Press), 19 Oct. 1962, 424 

The Beetles of the Pacific Northwest, 
M. Hatch (Univ. of Washington Press), 9 
Nov. 1962, 676 

Behavioral Aspects of Ecology, P. H. 
Klopfer (Prentice-Hall), 25 Jan. 1963, 324 

Birds of the Caribbean, R. P. Allen 
(Viking), 7 Dec. 1962, 1094 

British Prosobranch Molluscs, V. Fret- 
ter and A. Fraham (Quaritch, London), 
11 Jan. 1963, 102 

Chordate Morphology, M. Jollie (Rein- 
hold; Chapman and Hall), 29 Mar. 1963, 
1278 

The Exploitation of Natural Animal 
Populations, E. D. Le Cren and M. W. 
Holdgate, Eds. (Wiley), 28 Dec. 1962, 
1389 

Fortschritte de Zoologie, H. Bauer, Ed. 
(Fischer), vol. 14, 20 July 1962, 217; vol. 
15, 11 Jan. 1963, 103 

Handbook of North American Birds, 
R. S. Palmer, Ed. (Yale Univ. Press), 17 
Aug. 1962, 520 

Insect Sounds, P. T. Haskell (Quad- 
rangle Books), 11 May 1962, 523 

Introductory Zoology, L. Coles Pettit 
(Mosby), 28 Sept. 1962, 1045 

The Life of Birds, J. C. Welty (Saun- 
ders), 30 Nov. 1962, 967 

The Life of Vertebrates, J. Z. Young 
(Oxford Univ. Press), 1 Mar. 1963, 822 

Monogenetic Trematodes, B. E. By- 
chowsky, W. J. Hargis, Ed. (American 
Institute of Biological Sciences), 21 Dec. 
1962, 1325 

Morphogenesis of the Vertebrates, T. 
W. Torrey (Wiley), 11 May 1962, 522 

The Orientation of Animals, D. L. 
Gunn and G. F. Fraenkel (Dover), 25 
May 1962, 707 

Papers on Animal Population Genetics, 
E. Spiess (Little, Brown), 19 Oct. 1962, 
424 

Soil Animals, D. K. McE. Kevan (Philo- 
sophical Library), 10 Aug. 1962, 418 

A Synopsis of the Birds of India and 
Pakistan, Together with Those of Nepal, 
Sikkim, Bhutan, and Ceylon, S. D. Ripley 
II (Bombay Natural History Society), 22 

Feb. 1963, 748 
The Taxonomy and Speciation of Pse~u- 

dophonus, G. H. Ball and J. N. Anderson 
(Catholic Univ. of America Press), 22 
Mar. 1963, 1193 

The Vertebrate Body, A. S. Romer 
(Saunders), 23 Nov. 1962, 888 
10 MAY 1963 

ION EXCHANGE RESINS 
IN THREE PURITY GRADES 
There are 40 Fisher Rexyn* ion exchange resins, including organic 
and inorganic resins in strong and weak acid and base, and mixed 
acid-base. forms. Take your choice of these three purity grades: 
1 Research Grade Rexyn provides extremely high purityand regent 
eration efficiency required in ultrasensitive analytical technique 
and research. Maximum metallic impurities: Fe, 0.005%; Cu, 
0.0025%; Pb, 0.0025%; Ni, 0.0025%. 2. Chromatographic Grade 
Rexyn, designed for ion exchange chromatography, is available in 
two particle sizes (100-200 and 200-400 mesh); gives excellent 
resolution and sharp, clear separations. Maximum metallic im- 
purities: Fe, 0.05%; Cu, 0.005%; Pb, 0.001%; Ni, 0.002%. 3a 

Analytical Grade Rexyn is economical, ideal for routine analytical 
use and pilot plant operations. Lot analysis of key chemical and 
physical properties on each label. For reference chart listing all 
Rexyn ion exchange resins, write Fisher Scientific Company, 139 
Fisher Building, Pittsburgh 19, Pa. .)-190 
4 Fisher Scientific Company T rademark 

F FISHER SCIENTIFIC 
World's Largest Ma~nufacturer-Distributor of Laiboratory Appliances & Reagent Chemicalts 
Boston * Chicago * Fortworth * Houston * New York * Odessa, Tex. * Philadetphia 
Pittsburgh * St. L ouis- U nion, N. J. * Washington * Edmonton * Montreal * Toronto 
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New DewProbe* Sensor measures 
dewpoint temperature precisely 

A Honeywell DewProbe Sensor measures the dew- 
point temperature of air in any type system where 
you wish to control, indicate, and/or record such 
conditions. Compactly designed. Consistently pre- 
cise. Integral power head makes servicing easy. 
Requires less frequent treatment of bobbins. Com- 
pletely accurate and reliable. Ranges from-~50? 
to + 1600F. (dewpoint). for more information, write: 
Honeywell, Apparatus Controls Division, Dept. 
SE-5-70, Minneapolis 8, Minn., or call Industrial 
Sales Manager of nearest Honeywell sales office. 

Honeywell 

.. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ... . . . 

HONEYWELL INTERNATIONAL: Sales and service offices 
i n princi pal cities of the world d. 

.. :. 

*trademark 

.... .. . - 

.......... 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.:...:.. ... . ::..:::::::.: ..:::...::... . .::::.:: 

DIFCO LABORATORY PRODUCTS 

BIOLOGICS CULTURE MEDIA REAGENTS 

Media for Standard Methods 
Culture Media Dehydrated and Prepared 

Microbiological Assay Media 
Tissue Culture and Virus Media 
Bacterial Antisera and Antigens 
Fluorescent Antibody Reagents 

Endotoxins Lipopolysaccharides 
Clinical and Serological Reagents 

Sensitivity Disks Unidisks 
Peptones Hydrolysates Amino Acids 

Enzymes Enrichments Dyes Indicators 
Carbohydrates Biochemicals 

over 65 years' experience 
in the preparation of Difco products assures 

UNIFORMITY STABILITY ECONOMY 

Complete Stocks Fast Service 

Descriptive literature available on request 

DIFCO LABORATORIES 

DETROIT 1 MICHIGAN U S A 

THE TUBE 

~~~DO retu~~~~~~~~~~~rn 

- -| than Plastic 
Tubes of com- 

parable size. 
Write for details 

a chemically clean TODAYI 
* uniformly clear bottoms 
* made of Standard Flint glass 

v withstand steam sterilization GLASS INC., 

* non-toxic to tissue culture cells VINELAND, NEW JERSEY 
Phone: (Area Code 609) 691-1075 
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intern. congr., Washington, D.C. (R. Mac- 
Donald, Natl. Library of Medicine, Be- 
thesda 14, Md.) 

17-18. Learning, Adaptation, and Con- 
trol in Information Systems, symp., 
Evanston, Ill. (J. T. Tou, Computer Sci- 
ences Laboratory, Technological Inst., 
Northwestern Univ., Evanston, Ill.) 

17-19. American Dairy Science Assoc., 
Lafayette, Ind. (H. F. Judkins, 32 Ridge- 
way Circle, White Plains, N.Y.) 

17-19. American Nuclear Soc., Salt 
Lake City, Utah. (R. E. Lightle, P.O. Box 
521, Idaho Falls, Idaho) 

17-19. Canadian Federation of Bio- 
logical Societies, London, Ont. (A. H. 
Neufeld, CFBS, Faculty of Medicine, 
Univ. of Western Ontario, London, Ont., 
Canada) 

17-19. Hanford Symp. on Biology of 

Radioiodine, Richland, Wash. (L. K. 
Bustad, Biology Laboratory. General 
Electric Co., Richland) 

17-19. Society for the Study of De- 
velopment and Growth, Storrs, Conn. 
(W. A. Jensen, Dept. of Botany,. Univ. 
of California, Berkeley 4) 

17-21. American Soc. for Engineering 
Education, Philadelphia, Pa. (W. L. Col- 
lins, American Soc. for Engineering Edu- 
cation, Univ. of Illinois, Urbana) 

17-21. Gas Chromatography, 4th intern. 
symp., Ann Arbor, Mich. (Instrument Soc. 
of America, 530 William Penn PI., Pitts- 
burgh 19, Pa.) 

17-22. Pacific Division, AAAS, San 
Francisco, Calif. (R. C. Miller, Cali- 
fornia Acad. of Sciences, Golden Gate 
Park, San Francisco) 

17-22. International Congr. of Engi- 

Performance, Reliability and 
Quality-your best buy 

Quality and simplicity of design error-free recti/rite? system de. 
make the rectilriter? recorder an veloped by Texas Instruments in 
outstanding, reliable performer. 1956 - the widest selection of 
Utilizing a large, powerful mag- ranges and chart speeds -plus. 
net, the rectilriter recorder offers exclusive operator convenience 
maximum sensitivity, fast response features have made the rectilriter 
time, and low input impedance a first choice of the most demand- 

--requires less ing user. There is a rectilriter to 
damping cir- fit your particular requirement: 
cuitry. True single and dual channel in both 

1- - rectilinear re- portable and flush - mounting 
........ .. cording using models. Write for complete 

inform the proven mation. 

INDUSTRIAL TEXAS INSTRUMENTS 
PRODUCTS I N C O R P O R A T E D GROUP 

P. O. BOX 66027 HOUSTON G.TEXAS 

6ENSING e* RECORDING * TESTING * DIGITIZING INSTRUMENTS 
TM HE INSTRU M ENTS OF TEXAS INSTR U M ENTS 
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neers, 4th, Munich, Germany. (Deutscher 
Verband Technisch-Wirtschaftlicher Ver- 
eine, Prinz-Georg-Str. 79, Dusseldorf, 
Germany) 

17-23. Nuclear Energy, 8th intern. 
congr., Rome, Italy. (Ufficio Congressi e 
Mostre CNEN, Via Belisario 15, Rome, 
Italy) 

18-20. Chemistry and Biochemistry of 
Fungi and Yeasts, symp., Dublin, Ireland. 
(T. S. Wheeler, Dept. of Chemistry, Uni- 
versity College, Science Bldgs., Upper 
Merrion St., Dublin) 

18-22. American Soc. of Ichthyologists 
and Herpetologists, Vancouver, B.C., 
Canada. (J. A. Peters, Biology Dept., 
San Fernando Valley State College, 
Northridge, Calif.) 

19-21. Joint Automatic Control conf., 
Minneapolis, Minn. (T. J. Williams, 
Monsanto Chemical Co., St. Louis, Mo.) 

19-21. Metal Chelates in Chemical 
Analysis, natl. symp., Tucson, Ariz. (H. 
Freiser, Dept. of Chemistry, Univ. of 
Arizona, Tucson) 

19-26. World Petroleum Congr., 6th, 
Frankfurt-am-Main, Germany. (U.S. Natl. 
Committee, 15 W. 51 St., New York, 
N.Y.) 

20-21. Institute of Mathematical Sta- 
tistics, 96th, Eugene, Ore. (D. G. Chap- 
man, Dept. of Mathematics, Univ. of 
Washington, Seattle 5) 

20-21. Nutrition Soc. of Canada, 6th 
annual, London, Ont. (E. V. Evans, Dept. 
of Nutrition, Ontario Agricultural College, 
Guelph, Ont., Canada) 

22-23. Ukrainian Medical Assoc. of 
North America, Kerhonkson, N.Y. (R. W. 
Sochynsky, UMA, 2 E. 79 St., New 
York 21) 

23-26. American Soc. of Agricultural 
Engineers, Miami Beach, Fla. (J. L. Butt, 
P.O. Box 229, St. Joseph, Mich.) 

23-29. American Soc. for Horticultural 
Science, Caribbean region, 11 th annual, 
Mexico City, Mexico (E. H. Casseres, 
Calle Londres 40, Mexico 6, D.F.) 

23-26. American Soc. of Mechanical 
Engineers, Ithaca, N.Y. (A. B. Conlin, 
Jr., 345 E. 47 St., New York, N.Y.) 

23-28. American Soc. for Testing and 
Materials, 66th annual, Atlantic City, 
N.J. (ASTM, 1916 Race St., Philadelphia 
3, Pa.) 

24-26. International Astrophysical 
Symp., 12th, Liege, Belgium. (M. Migeotte, 
Institut d'Astrophysique, Cointe-Sclessin, 
Belgium) 

24-26. American Soc. of Heating, Re- 
frigerating and Air Conditioning Engi- 
neers, Milwaukee, Wis. (R. C. Cross, 345 
E. 47 St., New York 17) 

25-28. American Home Economics 
Assoc., Kansas City, Mo. (D. S.- Miller, 
3705 Van Buren Ave., Corvallis, Ore.) 

26-27. Computers and Data Processing, 
Estes Park, Colo. (W. H. Eichelberger, 
Denver Research Inst., Univ. of Denver, 
Denver 10, Colo.) 

26-28. Wind Effects on Buildings and 
Structures, Teddington, Middlesex, Eng- 
land. (Mrs. S. M. Russell, Aerodynamics 
Div., Natl. Physical Laboratory, Tedding- 
ton) 

26-29. American Assoc. of Bloanalysts, 
annual, Chicago, Ill. (R. Thornburg, 720 
N. Michigan Ave., Chicago 11) 

(See 26 Apr11 Issue for comprehensive list) 
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To men who grow plants 
or research... 

)* m "PERCIVAL" means 

With many long years experience in building Plant Growth 
Labs, and with scores of units in successful operation, 
many scientists consider Percival the "standard of quality 
performance." 

Like the very first Percival unit which was built, every unit 
provides a wide range of con- 
trolled temperatures, light in- 
tensities and photo periods, 
and will continue to do so for 

set of conditions can be met 
by modification of the stand- 

Custom -enginering is part|t i 

Percival engineers to work on 
your specific requirements. 

Ask for complete details. 

PERCIVAL Refrigeration & Mfg. Co.h 
Box 589-S Boone, Iowa i_ 

For sixty-seven years Scott, Foresman and Company has been 
providing American schools with coherent, multivolume edu- 
cational programs-programs designed to satisfy the subject- 
matter requirements of the time and to meet the timeless 
needs of students as limited-yet-unliimited human beings. 

In this spirit the College Division of Scott, Foresman is under- 
taking an active search for the most valuable ways to con- 
tribute to the effectiveness of the new undergraduate science 
curricula. If you would like to discuss a forward-looking 
manuscript or program with us, . . . 

write to the Science Editor, College Division, Scott, Foresman and Company, 
433 East Erie Street, Chicago, 11, Illinois. 
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New Products 

Low background beta counting sys- 
tem, using wholly solid-state circuits, 
enables automatic assay of solid sam- 
ples with counting rates lower than 1 
count per minute by canceling cosmic 
ray counts. Before triggering the flow 
counter's inner detector, cosmic rays 
must penetrate a surrounding, dome- 
shaped, guard detector; beta radiation 
from the sample can only trigger the 
inner detector. A transistorized anti- 
coincidence circuit, by rejecting any 
pulse simultaneously received from 
both detectors, prevents counting of 
virtually all of the 35 percent of cosmic 
rays normally present in background 
radiation. The guard detector also pro- 
tects the inner detector from beta ra- 
diation not emitted from the sample. 
Materials used in both detectors elim- 
inate background contributed by na- 
tural sources, while terrestrial gamma 
radiation is minimized by extensive lead 
shielding. The unique design of the 
flow counter, plus the use of an ultra- 
thin Mono/Mol window, enables abso- 
lute efficiencies greater than 45 per- 
cent for strontium-90 or yttrium-90, 
for example. Absolute efficiency for 
carbon-14 is better than 35 percent. 
The Omni/Guard BLB-550T automatic 
sample-changing system accommodates 
up to 50 1- or 2-inch samples per load. 
A single switch controls sample changes 
in any of four modes: all samples 
counted once for a single cycle; con- 
tinuous counting of all samples for any 
desired number of cycles; selection of 
a particular sample for counting; repeti- 
tive counting of a single sample. In 
operation, samples are automatically 

The material in this section is prepared by 
the following contributing writers: 

Robert L. Bowman (R.L.B.), with the assistance 
of Denis J. Prager, Laboratory of Technical 
Development, National Heart Institute, Bethesda 
14, Md. (medical electronics and biomedical 
laboratory equipment). 

Joshua Stern (J.s.), Basic Instrumentation Sec- 
tion, National Bureau of Standards, Washing- 
ton 25, D.C. (physics, computing, electronics, 
and nuclear equipment). 

The information reported here is obtained 
from manufacturers and from other sources 
considered to be reliable. Neither Science nor 
the writers assume responsibility for the accu- 
racy of the information. A Readers' Service card 
for use in mailing inquiries concerning the items 
listed is included on page 549. Circle the depart- 
ment number of the items in which you are 
interested on this card. 
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elevated into test position and fixed at 
a minimum distance of 0.0312 inch 
from the window of the flow counter. 
Precise spacing guarantees maximum 
reproducibility and enhances efficiency 
by maintaining a minimum air column 
between sample and counter. Data can 
be read out on the automatic printer in 
one of two forms: sample number, time, 
and count; or, sample number, time, 
count, and counts per minute. Elec- 
tronic components of the BLB-550T 
include: six-decade, solid-state scaler; 
preset count circuits with 16 positions 
between five and 500,000; a 500- to 
3000-volt power supply adjustable with 
ten-turn lockable controls (1 000-divi- 
sion dials); a preset time with 1 1 posi- 
tions between 0.2 and 500 min. Speci- 
fications include: background, less than 
0.5 count/min for 1-inch samples and 
less than 1.0 count/min for 2-inch 
samples; window diameter, 1.25 or 2 
inches, depending on sample size; win- 
dow weight, approximately 150 jug/cm' 
with 900-ug windows available as an 
option; weight, 1415 lb, with shielding; 
overall dimensions, 33 inches wide by 
51 inches high by 26 inches deep.- 
R.L.B. (Tracerlab, 1601 Trapelo Rd., 
Waltham 54, Mass.) 

Circle 1 on Readers' Service card 

Electronic timer is a solid-state de- 
vice designed to operate at cryogenic 
temperatures and over a range of 
-196? to +550C. The timer provides 
time intervals from 0.05 to 1 sec, ad- 
justable by means of an external tim- 
ing resistor. Operating voltage range is 
20 to 31, d-c. The output switch is 
capable of delivering up to 500 ma to 
an external load. The components of 
the timer are supported by rigid poly- 
urethane foam for shock and vibration 
resistance. Dimensions are 1 by 1 by 
1-19/32 inches, and weight is 0.13 lb. 
Other cryogenic timers in the series 
can be designed to provide time inter- 
vals up to 100 sec, output current up 
to 2 amp, single pulse output, delay or 
drop-out logic, and repetitive square- 
wave output.-J.S. (Tempo Instrument, 
Inc., Plainview, N.Y.) 

Circle 2 on Readers' Service card 

Rapid electrophoresis system utilizes 
sepraphore, a microporous cellulose 
acetate of high uniformity, instead of 
filter paper, to achieve rapid separation, 
highly reproducible results, and ease of 
washing and staining, as well as to ob- 
tain a clear film for photometric scan- 
ning. In operation, strips of the material 
are placed across a microscope slide 
with the ends dipping into the electrode 
chambers. The sample is applied with 
the strip in place and voltage turned 
on. When the separation is complete 
(less than 3 hours) the strips are stained, 
washed, and cleared with oil. The clear 
strips are then scanned with a photo- 
electric scanner and the recorded den- 
sity peaks are analyzed with a planim- 
eter. The planimeter analysis i's said to 
take only a few minutes longer than the 
more automatic methods, but there is 
a considerable saving in equipment 
cost. R.L.B. .(Gelman Instrument Co., 
106 N. Main, Chelsea, Mich.) 

Circle 3 on Readers' Service card 

Ionization gage (type CIC-110A) is 
a cabinet-mounted, hot-filament, single- 
station ionization gage for the measure- 
ment of pressure from 2 X 10- to 10- 
mm-Hg. The numerical value indicated 
on a linear decade meter scale, multi- 
plied by the power of 10, selected by 
a range switch, gives the pressure in 
mm-Hg. Emission current of the ion 
tube is regulated to minimize fluctua- 
tions caused by changes of line voltage 
or system pressure. A protection and 
alarm circuit cuts off filament current 
when the meter reaches 25 percent be- 
yond full scale. An alarm trip circuit 
is adjustable for any meter deflection 
from 50 to 200 percent of full scale. A 
reset button unlocks the alarm circuit 
and also serves as a check on amplifier 
zero. Output is provided for operation 
of a 10-mw high-impedance recorder.-' 
J.s. (Consolidated Vacuum Corp., 
1775 Mt. Read Blvd., Rochester 3, 
N.Y. 

Circle 4 on Readers' Service card 

Bragg diffraction apparatus uses 3-cm 
microwaves to simulate x-ray diffrac- 
tion investigation of crystal structure 
for educational demonstration. The 
"crystal" is a cubic lattice of 10-mm 
aluminum spheres about 4 cm apart 
in an 18- by 18- by 18-cm foam-plastic 
matrix that is transparent to 3-cm radia- 
tion. The (100), (110), and (210) fami- 
lies of planes may be investigated and 
the separation of the planes computed. 
The foam plastic is in separable layers 
held in place by a plastic cover. The 
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NH.2 

supplier of amino acids and derivatives: pioneer in purity; leader in labeling 

We make and mark amino acids, We 
make and mark only L-isomers 

for meticulous biological research, 
supplying stereospecific L-amino acids 

-~~~~~~~~~~~~~~~~~~ihC~ 3 ~* 3.W fe 

-~~~~~~~~~~~~~u hihatvt prdcstyua h 
,-~~~~~~~~~~~' ~~~ ~ lws maktpie_ eus 

/~~~~~~~~~~~~~~~~~~fo yo ilasueyu 
/~~~~~~~~~~~~~~~~~rciig neso e rdcs 

~~~~~~~SOHMCL A RAICEMCL * PHRAETCL o eerhfrmdcnfridsr 

10 MA 196 70? 



New Msid-rmEm0 
27 yw0tm 

I~~~~~~C 1 

Ace Mint-Lab is truly the small econo- 
my size: it takes up less space, con- 
siderable saving in reagent chemicals 
is effected and the good design of Ace 
Mini-Lab will facilitate your work. 
Mini-Lab is the first especially de- 
signed and fully developed line of 
miniature glassware. It has been en- 
thusiastically accepted in laboratories, 
in schools, everywhere. It is versatile, 
comes in 3: 14/20 and 3: 18/9 joints, 
and features a full line of component 
parts permitting endless variations. 
For the small economy size, try Ace 
Mini-Lab. The excellent design, the 
fact that the reduction in size has been 
accomplished without reduction in use- 
fulness, will make Ace Mini-Lab the 
most satisfactory miniature glassware 
you have ever worked with. 

Select Mini-Lab from Catalog 60 or 
Write Dept. S for Mini-Lab brochure. 

._ 
[ 
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Circle 708 on Readers' Service card 

cover may be removed to allow the 
student to measure the separation of 
crystal planes directly at the end of the 
experiment. Accuracy better than ? 5 
percent is said to be attainable. The 
microwave spectrometer is provided 
with a boom system that permits inde- 
pendent adjustment and measurement 
of the relative angular positions of the 
transmitter horn, receiver horn, and 
lattice. The transmitter horn supports 
a klystron microwave generator tube. 
The receiver horn, with a silicon-diode 
detector, is supported by the other 
boom. Both horns may be removed 
from the spectrometers for application 
to other experiments.-J.s. (Welch 
Scientific Co., 1515 Sedgwick St., Chi- 
cago 10, Ill.) 

Circle 5 on Readers! Service card 

Photoelectric code converter (model 
190) is said to be capable of convert- 
ing any 5- to 8-bit code into any other 
5- to 8-bit code at a rate of 20 char- 
acters per second. Selection of codes to 
be interconverted is made by inter- 
changing code disks. Conversion is 
parallel by bit and serial by character; 

code disks accommodate up to 128 
characters. The device is said to be suit- 
able for input/ output typewriters con- 
verting to various codes for computer 
and communications compatibility, pa- 
per-tape to paper-tape converters, auto- 
matic message handling, and similar 
devices. The converter is 7.5 by 7.5 
by 9 inches and weighs 9 lb. It oper- 
ates on 1 17 volts a-c and requires +6, 
-12, and -24 volts d-c supply.-i.s. 
(Invac Corp., 26 Fox Rd., Waltham 54, 
Maiss.) 

Circle 6 on Readers' Service card 

"How to apply statistics to nuclear 

mesueens It exlan wh these 
vaitin ocur how the can be re 

accuracy. he folwn disusson 
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are included: Poisson distribution, chi- 
square test, propagation of errors, dead 
time losses, nomogram for counting 
errors, errors of count rate meter read- 
ings, and other related subjects. Illus- 
trations include tables and graphs 
showing statistical variation and compu- 
tations. The bulletin (Tech. Bull. No. 
15) is free of charge.-R.L.B. (Nu- 
clear-Chicago Corp., 359 E. Howard 
Ave., Des Plaines, Ill.) 

Circle 7 on Readers' Service card 

Electronic thermometers using ther- 
mistor probes are available for indi- 
cating, recording, or controlling tem- 
perature for industrial, laboratory, or 
agricultural applications. Ranges avail- 
able are from -102? to +302'C and 
-1530 to +5770F. Standard units are 
accurate to 0.50C and .050C in modi- 
fied units. The thermistor probes pro- 
vide rapid response and relative free- 
dom from interference, and the high 
output from the measuring package is 
sufficient to operate standard recorders 
and control devices. Read-out package 
features a rugged, taut band suspen- 
sion meter and self-contained power. 
Custom and multipoint arrangements 
are available.-R.L.B. (Atkins Technical 
Inc., P.O. Box 3617, University Sta- 
tion, Gainesville, Fla.) 

Circle 8 on Readers' Service card 

Particle analyzer provides a method 
of electronically analyzing the distri- 
bution of droplet sizes and is capable 
of scanning, sorting, and counting up 
to 18,000 particles in less than one 
minute. It classifies droplets ranging 
in diameter from as small as 20 ju to 
as large as 16,250 /A. The analyzer 
consists of a modified vidicon camera, 
an adjustable lens system for micro- 
scopic pickup, a strobe flash unit de- 
signed for high-intensity, short-duration 
flashes, a video monitor, and a mobile 
console that houses the video controls, 
programming circuitry, a single-purpose 
digital computer, and a single-channel 
strip-chart recorder. The strobe flash 
illuminates the spray of droplets, thus 
freezing the motion of the particles. 
Through an intricate system of pre-set 
programming, the individual video 
pulses are referred through the console 
for processing and data readout. The 
computer, operating on the video sig- 
nal, measures the diameter of the par- 
ticles, groups them according to size, 
and counts the number in each group. 
The output is a distribution graph of 
quantity versus size and is registered 
on a meter tally and!/or the strip-chart 
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THIN LAYER CHROMATOGRAMS 

Direct, Manual or Fully Automatic Scanning of Plates by 

Visible or U.V. Absorbance, and by Fluorescence. 

REPRODUCIBLE * ACCURATE * CONVENIENTT 

CORPORATION 

1115 BROADWAY * NEW YORK 10, N.Y. 

AUTOPSY TABLE 
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recorder. It is possible to identify par- 
ticle features such as dimensions in one 
or more directions, location, orienta- 
tion, form (solid, hollow, re-entrant, 
dumbbell), proximity to others, and so 
forth.-J.s. (Thompson Ramo Wool- 
dridge, Inc., Dage Div., 455 Sheridan 
Ave., Michigan City, Ind.) 

Circle 9 on Readers' Service card 

Microscopes of high quality manu- 
factured in West Germany are available 
with two basic stands and several op- 
tions in stages, illuminators, tubes, and 
optics, including phase. Quadruple nose 
pieces, centerable substage, and retract- 
ing objectives are supplied as standard 
equipment. Standard stock combina- 
tions are easily selected by a convenient 
numerical system from a well-illustrated 
catalog.-R.L.B. (Brinkmann Instru- 
ments, Inc., 115 Cutter Mill Rd., Great 
Neck, L.I., N.Y.) 

Circle 10 on. Readers' Service card 

Inverse pinch plasma generator 
(model Q) is designed for the study of 
certain interactions arising when an 
ionized plasma sheath expands into a 
vacuum-magnetic field environment. 
The equipment is capable of producing 
a plasma sheath that will expand at 
rates up to 1 O cm/ sec in magnetic 
fields up to 2 kgauss. The basic instru- 
mentation for the inverse pinch plasma 
generator consists of a large vacuum 
chamber surrounded by a Helmholtz 
coil for production of a uniform mag- 
netic field within the vacuum region. 
After a small amount of gas is injected 
at the center of the chamber by means 
of a quick-acting magnetic valve, a fast 
electric discharge occurs, forming and 
accelerating an expanding shell of 
plasma. The shell or sheath may be ob- 
served optically and by means of a 
magnetic sheath-velocity probe, a Lang- 
muir ion and electron temperature 
probe, a hollow-cathode density probe, 
and a ballistic pendulum sheath-mo- 
mentum probe. The sheath is formed 
by discharging a 1-,uf, 50-kv capacitor 
through the initially injected gas with 
a ringing frequency of 380 kcy/sec.- 
J.s. (Allied Research Associates, Inc., 
Concord, Mass.) 

Circle 11 on Readers' Service card 

Digital printout recorder uses a 
Polaroid camera back to photograph a 
series of digital registers. The unit in- 
cludes four to nine 5-digit registers, 
lighting and optical system, timer, and 
the camera back. Models are available 
for battery or power-line operation. 
10 MAY 1963 
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Successful applications have been reported in fields such as metalworking, electronics, 
wind tunnel testing, missile and rocket design, engine design, maintenance and process control 

New Temperature Measuring Kit 

Color-changing paints and crayons Each jar of DetectoTemp contains 
indicate temperatures and thermal enough material to cover 3 to 4 
distribution from 1040F to 2462TF square feet. Order today. Phone 

With this new Curtiss-Wright Kit Swarthmore 1-0100 or write. 

you have an easy, quick and reliable Price: $96.00 plus shipping 
means of measuring and monitoring 
temperatures, locating hot or cold When ordering paints and crayons 
spots, and displaying isothermal separately, please specify temper- 
patterns. It contains the complete atures. Colorful folder available. 
set of 36 DetectoTemp paints and DetectoTemp Paints 

18 Thermochrom crayons, clearly 36types cover temperatures from 104?F to 24620F 1 4o.metal can (Covers 20-25 sq. ft.) .......$12.00 
marked in both IF and 'C. Simple 1-lb. metal can (Covers 80-100 sq. ft.) ............ $45.00 

to apply, these indicating materials Thermochrom Crayons 

show the temperature by changing 18 types cover temperatures from 150OF to 12400F 
Individual crayons .$2.00 each 

to a distinct, totally different-color. Complete set of 18 crayons .............. . $36.00 

Electronics Division 

Curtiss EWright 
Corporation 

Ea:st Paterson, New Jersey 

Canadian Sales Agents: Carsen Instruments Ltd., 162 Bentworth Avenue, Toronto 19, Ontario 
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The standard timer provides 54 suc- 
cessive photographs of the register 
bank at intervals of 15 or 60 minutes 
on a single 3.24-by-4.24-inch print. 
Timers are available for other program 
intervals; exposures at intermediate 
intervals can be made by push-button 
control. An exposure counter and reset 
button are located near the camera 
back and an automatic cutoff operates 
after 54 exposures have been made. 
The register images are said to be read- 
able without magnification. Timing is 
established by a d-c motor that incor- 
porates a chronometer-type jeweled 
escapement with temperature-compen- 
sated rustproof hairspring.-J.s. (C. 
W. Thornthwaite Associates, Route 1, 
Centerton, Elmer, N.J.) 

Circle 12 on Readers' Service card 

Membrane osmometer operates with 
a sample of 1 ml placed on top of a 
membrane that is in contact with sol- 
vent. Tendency for solvent to pass out 
into the unknown is detected optically 
and a servo system applies suction to 
counteract the flow. The suction side 
of the membrane is supported on a flat, 
rigid surface, assuring minimum dis- 
tortion by the control pressure. The 
pressure is continuously indicated di- 
rectly in centimeters of solvent, either 
on the numerical readout or via the 
recorder output. Organic solvents or 
aqueous solutions can be determined in 
minutes, depending on the membranes 
and solutions used. Schleichter and 
Schuell membranes available provide a 
range down to molecular weights of 
20,000, and reproducible readings can 
be made up to 1,000,000. Pressure 
range is up to 25 cm of solvent.-R.L.B. 
(Mechrolab, Inc., 1062 Linda Vista 
Ave., Mountain View 3, Calif.) 

Circle 13 on Readers' Service card 

Center-of-gravity determination sys- 
tem measures unbalance directly in 
both the x-x and y-y axes and allows 
location of the center of gravity within 
+ 0.001 inch, according to the manu- 
facturer. The test object may be placed 
on or hung beneath a detecting head 
that is provided with bolting holes to 
accommodate a variety of holding fix- 
tures. Detecting heads have load-carry- 
ing capacities of 250, 1000, 2500, and 
10,000 lb with corresponding unbalance 
ranges of ? 25, ? 100, ? 250, and 
+ 1000 in.-lb. In operation, the test 
fixtures are bolted to the detecting 
head and brought to approximate bal- 
ance by the addition of weights. The 
zero balance of the electrical indicating 

new 

ELECTROLYTIC 

CONDUCTIVITY 

BRIDGE 

ACCURACY 

The Model RC-18 Conductivity Bridge 
is a further refinement of the familiar 
Industrial Instruments' Model RC-16 
Conductivity Bridge, an industry stand- 
ard for more than two decades. Com- 
bining an accuracy of +0.1% and a 
sensitivity of better than +0.01 %, the 
model RC-18 meets the demand for 
higher precision conductivity measure- 
ments. 

FEATURES: 

* Range 0-100,000 ohms. 

* Cathode Ray Oscilloscope Null De- 
tector permits separate resistive and 
reactive balance. 

* Oscillator provides both 1000 cps 
and 3000 cps bridge current. 

* Resistance and capacitance decades 
with inline readout. 

* Self-contained cabinet or rack and 
panel mounting. 

Write for complete information on the 
Model RC-18 and accessory conductiv- 
ity cells and constant temperature baths. 

ELECTROLYTIC CONDUCTIVITY 
IS OUR BUSINESSI 

~~~ ~We invite your Inqurry. 

/~nduoIriuI 
, JX9strunmetilgi 

89 Commerce Road. Cedar Crove. Essex County. New Jerser 
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instrument is used to achieve final bal- 
ance. The test object is then placed on 
the fixture and the indicating instru- 
ment reads unbalance directly. Cali- 
bration is accomplished by placing a 
known weight at a known distance 
from the center. The detecting heads 
are mechanically protected against 
overload.-J.s. (Bytrex Corp., 50 Hunt 
St., Newton 58, Mass.) 

Circle 14 on Readers' Service card 

Fatty acids analysis report on recent 
developments in gas chromatographic 
analysis of fatty acids has been pub- 
lished by the Perkin-Elmer Corpora- 
tion. Included in the report is a review 
of the significance of polyester liquid 
phases for column preparation and ex- 
amples of current accomplishments of 
a new quantitative system which com- 
bines dual columns with a flame ioni- 
zation detector. Other areas discussed 
in the publication include open tubular 
columns, advances and limitation of 
nonselective liquid phases, and refine- 
ments in Golay column design. The 
report (Application Report GC-AP- 
001) is available from the Technical 
Publications Dept., Instrument Div.- 
R.L.B. (Perkin-Elmer Corp., 1001 Main 
Ave., Norwalk, Conn.) 

Circle 15 on Readers' Service card 

Microvolitmeter (model A-61) is a 
fully transistorized potentiometric ins- 
trument providing five full-scale ranges 
from 3 tiv to 1 kv. Accuracy is said to 
be ?5 percent and stability ?0.01 per- 
cent per hour. Input impedance is 100 
kohms to 10 megohms, according to 
range. With an external probe, mea- 
surements can be made from 1 volt to 
1 kv at a constant input impedance of 
10 megohms. Input is floated and out- 
put is isolated. Operation may be from 
power line at 50 to 400 cy/ sec or from 
batteries. Line voltage changes of 10 
percent cause less than 0.1 uv shift, 
according to the manufacturer.-J.s. 
(Medistor Instrument Co., 1443 N. 
Northlake Way, Seattle 3, Wash.) 

Circle 16 on Readers' Service card 

Voltage-standing-wave ratio is mea- 
sured and displayed directly on an os- 
cilloscope by this detector. It utilizes 
a bridge circuit to produce a d-c voltage 
which is directly proportional to the 
magnitude of the reflection coefficient 
of an unknown compared with a stan- 
dard. The detector covers the frequency 
range of 1 Mcy to 2500 Mcy/sec. Out- 
put of the detector can be used with a 
null-balance meter or to provide verti- 

10 MAY 1963 

Conflex* laboratory furniture 

3. O att General ChemicalResearch 
*.. . . ... . : ; . : . . : 

Wigton-Abbott Corp. / Engineers, Constructors p 

General Chemical Division of Allied 
Counter assembly with fume hood 

Chemicall Corp. has established new at right. Drawers and cupboards are 

centralized research facilities in Mor- interchangeable after installation. 

ristown, Nev Jersey. The extensive 
laboratories are equipped with Con- ........ 

flex. laboratory furniture throughout. 
Blickman specialized hoods for han- __ 

dling hazardous materials are also 
part of the installation. To learn . . . 
more about versatile Conflex equip- 
ment and how well it can serve your 
laboratory, request literature or ask 
for a representative to give you en- 

gineering assistance. ~~~~Walk-in fume hood. Sliding glass 
gineez ing assistance. doors have stainless steel frame. 

Equipped with remote control serv- 
ice valves and switches. 

Send for ......... 

gvNs.~'' 40-page book on 
Conflex* laboratory 

S 
W 

furniture. 

Vacuum racks and laboratory 
furniture 

*TRADE MARK 

S. BLICKMAN, INC. NAME . 
690 5 G regory Ave., TIL ___________________ 
Weehawken, N. J.TIL__I 
Please send the following: COMPANY _________________ 

I fJ Laboratory Furniture 
G ata log 

fl Enclosures for safe ADDRESS ____________________ 
handling of hazardous 
materials STT _____ 

flg Please have representative CITY STATE______.d_____ 
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CUSTOM 

_ u* X CHROMATOGRAPHIC 

COLUMNS- 

ANY KIND, 

FAST FROM FISHER 

Tying up valuable personnel 
on custom chromatographic 
columns? Spare them, and save 
time and money. Fisher Scien- 

.: t : v / \ |tific specialists create columns 
of any desired physical config- 

I _ _ i uration (as long as or longer 
9 xr r v than this 25-footer), containing 

any desired packing. Reason- 
able cost, rapid delivery. Check 
into this dependable service. 
Write for Custom Columns book- 
let. Fisher Scientific Company, 
139 Fisher Building, Pitts- 

fV burgh 19, Pennsylvania. J-237 

F FISHER SCIENTIFIC 
World's Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals 
Atlanta Boston *chicago *Fort Worth *Houston *New York * Philadelphia 
Pittsbu rgh * St. Louis Union, N. .1J. *Wash ington *Ed monton *Montreal * Toronto 
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cal deflection of an oscilloscope using 
frequency as the horizontal axis. The 
device measures 1 by 1 by 23/8 inches 
and is fitted with three type N con- 
nectors and one BNC connector for 
making input and output connections. 
-J.s. (Telonic Engineering Corp., 480 
Mermaid St., Laguna Beach, Calif.) 

Circle 17 on Readers' Service card 

Vacuum resistance furnace (model 
48) provides temperatures as high as 
3000'C in vacuum or controlled atmo- 
sphere. The furnace will pump down to 
operating pressure and attain its maxi- 
mum temperature in 45 min. The heat- 
ing element is heavy-wall graphite. 
Both the heating element and its insu- 
lation are said to be easily removed 
and replaced. The complete furnace 
includes a hot zone 4 inches in diam- 
eter by 8 inches high, a fully jacketed 
vacuum chamber, saturable-core reac- 
tor-controlled power supply, vacuum 

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

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

.:.. And, ,,,8>...........$.... 

a 

.. .... .. . 
_ _ .... 

,. ...... _... .... .... 

pumping equipment, and pressure and 
power instrumentation. Shuttered sight 
ports permit temperature measurement 
by means of an optical pyrometer. 
-J.s. (Vacuum Specialties, Inc., 34 
Linden St., Somerville 43, Mass.) 

Circle 18 on Readers' Service card 

Thickness monitor (model DTM-2) 
for vacuum deposition measurements, 
determines deposit thickness by moni- 
toring the change in resonance fre- 
quency of a quartz crystal held in the 
evaporation path. Range of measure- 
ment is 1 to 300 jug/cm2, equivalent 
to 30 to 10,000 A of aluminum. Ac- 
curacy is said to be + ftg/ cm2. Out- 
put is provided in the form of meter 
indication, audible signal, and external 
recorder signal. A built-in meter has 
a set-point relay for automatic source 
control. The transistorized instrument 
occupies less than 1 ft3. A detection 
unit occupying 2 in.3 is installed near 
the substrate.-,J.s. (Sloan Instruments 
Corp., 323 State St., Santa Barbara, 
Calif. ) 

Circle 19 on Readers' Service card 
SCIENCE, VOL. 140 



Inertness tester , for estimating the 
purity of helium or argon used in 
controlled-atmosphere enclosures util- 
izes a calibrated titanium wire as the 
sensor. Each tester is wired to operate 
in either atmosphere, with the proper 
one being selected by a manually oper- 
ated switch. The equipment includes 
enough wire for 2000 tests, an audio- 
visual timer, and calibration charts that 
read directly the parts per million of 
oxygen in either an argon or a helium 
atmosphere.-J.s. (United Nuclear 
Corp., 660 Madison Ave., New York 
21) 

Circle 20 on Readers' Service card 

Lasers and accessories include the 
following models. Model 3020 is a 
20-joule, liquid-nitrogen-cooled unit 
laser that can be fired several times a 
minute; input is variable up to 3000 
joules. Model 310ON is an ambient- 
cooled unit with a 50-joule output; it 
utilizes a single 10,000-joule xenon 
flash lamp. Model 3100 is cooled by 
liquid nitrogen and has a guaranteed 
output of 100 joules at a one-per-minute 
firing rate. The series 3300 multicavity 
laser head provides outputs ranging 
200 to 300 joules. Power supplies are 
available for all models.-J.s. (Maser 
Optics, 89 Brighton Ave., Boston, 
Mass.) 

Circle 21 on Readers' Service card 

Light emitting diode (model GAE- 
402) is a diffused-junction GaAs diode 
that, when forward biased, emits mono- 
chromatic radiation near 9000 A. The 
intensity of the emitted radiation can 
be varied by suitable variation of the 
bias current, making it possible to mod- 
ulate the output at frequencies extend- 
ing into the microwave region. Modu- 
lation requires power of a few tenths 
of a watt and radiated power output 
of more than 1 mw is obtainable when 
the device is operated at room tempera- 
ture, and more than 25 mw when the 
diode is cooled to 770K. Operating bias 
power requirement is 1.2 volts and 
100 ma when the diode is at room 
temperature. Efficiency is said to be 5 
percent at room temperature and to 
approach 100 percent at 770K. The 
device emits through a 60-deg cone in 
its mount, so that emitted radiation is 
about 10 percent of generated radia- 
tion. The mount is a UG-88/U type 
BNC connector with a window at its 
end through which radiation is emitted. 

-J.S. (Philco Corp., Tioga and C 
Streets, Philadelphia 34, Pa.) 
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TO ANALYTICAL CHEMISTS 

tFrom Schuell Co. 
- 0g tIAM PI-S 

For: 

(ia> fILhR~PAPER, 

To acquaint you with S&S Ana- 
lytical Filter Papers, we invite 
analytical chemists to mail the 
coupon below for a free sampler 
made up of several grades. 

As an analytical chemist, you 
know that precise chemical anal- 
ysis requires filter paper of the 
proper quality and density. 

For those who demand only the 
finest working tools, S&S Filter 
Papers offer these advantages: 

1. Standardization, for consis- 
tent accuracy - complete 
physical uniformity. 

2. Selection, for more precise 
analysis - a wide range of 
types from which to choose. 

Make your own tests! Send for 
your S&S Filter Paper Samplerl 

S&S MEMBRANE FILTERS 
S&S Ultraflex Membrane filters for 
filtration of liquids and gasses have 
extremely uniform micropore struc- 
ture. Pore sizes of different filter 
types range from 5 millimicrons to 
about 10 microns. 

Mail coupon for FREE Sampler 
and Membrane Filter Bulletin 

CARL SCHLEICHER & SCHUELL CO 
DEPT. S-35 KEENE, N.H. 

Send me your FREE 

0 S&S Filter Paper Sampler 

0 S&S Membrane Filter Bulletin | 
1 Name __ _ _ _ _ _ 

Company 

I Address__________ I 

| City State | 
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LETTERS 

(Continued from page 574) 

university research could not possibly 
be carried on these days with private 
funds alone. 

That this government support of re- 
search on university campuses has 
raised some problems goes without say- 
ing. There are difficulties in fiscal and 
contractual management. There are dif- 
ficulties arising from the fact that some 
scientific fields are adequately supported 
while others are not. Some institutions 
have, no doubt, overreached themselves 
and have taken on larger projects than 
the quality of their staffs warranted. 

However, these difficulties and head- 
aches should not lead one to assume 
that the entire picture is as black as 
Hubbert claims. A vast amount of fine 
research is being properly carried on 
and adequately supported under suit- 
able conditions. A very large number 
of graduate students and postdoctoral 
fellows have been enabled to carry on 
their studies under these research grants 
and contracts, and many more have 
been enabled to pursue their studies by 
virtue of government fellowships of 
various types. Most universities have 
greatly improved both their undergrad- 
uate and graduate instructional pro- 
grams in pure and applied science by 
virtue of these government funds. 

Hubbert also regrets that universities 
have become "dependent" on federal 
support. It is obvious that if the Con- 
gress of the United States suddenly re- 
fused to appropriate any money for uni- 
versity scientific research, many univer- 
sities would face catastrophic disrup- 
tions of their programs. Many universi- 
ties faced such disruption during the 
great depression of the 1930's when pri- 
vate funds were so drastically reduced 
and when state appropriations to public 
institutions were heavily curtailed. 
There is risk and a danger of "depend- 
ency" in any form of financial support 
of university education and research. 
Actually, the government programs 
have, since the war, shown a remark- 
able stability and a healthy growth rate. 
The benefits to the nation and to sci- 
ence have been so spectacular that it 
seems unlikely that any Congress would 
suddenly drastically reduce the research 
budgets of all government agencies. 
And government agencies have not 
sought to direct either the academic or 
research programs of the institutions 
whose self-initiated proposals they help 
to support. 
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Other sizes and shapes can be made 
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size. 
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I need not comment on Hubbert's 
gratuitous remark that there has been 
"a reversion to pure authoritarianism 

There is no evidence for this 
assertion, and Hubbert himself warns 
us of the dangers "whereby statements, 
if made by proper 'authorities,' are to 
be accepted as valid, independently of 
any supporting evidence." 

Scientists, educators, and government 
officials do face problems in properly 
carrying on the great programs of edu- 
cation and research in the sciences in 
our colleges and universities. Much 
open and frank discussion and debate 
on the essential issues is necessary. Such 
debate, however, is not assisted by the 
misinterpretation of incorrect data from 
improper sources. 

LEE A. DUBRIDGE 

California Institute of Technology, 
Pasadena, California 

In my presidential address before 
the Geological Society of America, 
"Are we retrogressing in science?", a 
condensed version of which was pub- 
lished in Science, I expressed concern 
-over the direction in which science in 
the United States has been evolving 
during the last few decades. As evi- 
dence of retrogression, a few examples 
were cited on pages 884-886 from 
recent major treatises and textbooks 
of physics which indicate either an in- 
defensible carelessness on the part of 
authors, referees, and editors with re- 
gard to some of the fundamental prin- 
ciples of physics, or else the emergence 
of a generation of physicists who are 
inadequately acquainted with those 
principles. In either case misinforma- 
tion of the kinds cited is being ex- 
tended to another generation of physi- 
cists who are now, or recently have 
been, students in American universities. 

In seeking for a reason for this 
abandonment of intellectual standards, 
I directed attention to a number of 
probable contributory factors. One of 
these, with which I have been associ- 
ated (on the giving end) for some 20 
years, is the contract-grant system of 
supporting scientific research in uni- 
versities. I have seen this system grow, 
since about 1935, from small grants of 
a few hundred dollars from private 
funds, each made to individuals, to 
grants in the range of tens-to-hundreds 
of thousands of dollars from govern- 
ment funds, still made to individuals. 

Over the years, I have served on 
several committees or advisory groups 
concerned with the distribution of such 
funds, principally to academic person- 
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nel: the Projects Committee of the 
Geological Society of America, the 
Advisory Committee for the Earth Sci- 
ences to the Office of Naval Research, 
and the Advisory Panel for the Earth 
Sciences of the National Science Foun- 
dation. In addition, I have had a con- 
tinuing load of related projects which 
have been sent to me for refereeing. 

On the academic side, I have served 
as a member of the Visiting Commit- 
tee of the Department of Geology and 
Geophysics of Massachusetts Institute 

of Technology, the Visiting Committee 
of the Department of Physics, Uni- 
versity of Houston, and the. Advisory 
Council of the Institute of Geophysics 
and Planetary Physics of the Univer- 
sity of California. 

It was largely on these firsthand per- 
sonal observations that my analysis of 
the objectionable effect of the contract- 
grant system was based. From such 
information it was clear that most of 
our universities, especially the privately 
endowed ones, are becoming increas- 

I'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. - 
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chICken serum0 
To provide a well-characterized, reproducible com- 
ponent for those employing chicken serum systems 
in virus and cancer research. 
Our new Agamma Chicken Serum is a controlled 
serum - 7 % total protein with normal pH - and 
is electrophoretically free of gamma-globulin 
which may inhibit cell growth and neutralize many 
viruses. Only Hyland has been able to perfect the 
technic of removing gamma-globulin while pre- 
serving naturally occurring growth factors. 

Hyland Agamma Chicken Serum is offered in the 
following sizes: 100 ml (List No. 65-086) $8.50, 
six or more $7.00 each; 500 ml (List No. 65-088) 
$30.00, ten or more $26.00 each. 
Next time, try this quality line... Agamma Human 
Serum, Agamma Horse Serum, Newborn Agamma 
Calf Serum and now, Agamma Chicken Serum. 

QUALITY FIRST HYLAND 
LABORATORIES 

~~j~j 4501 Colorado Boulevard, 
Los Angeles 39, California 
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ingly dependent upon this contract- 
grant system for their essential financial 
support. In order to obtain approxi- 
mate information on the extent of this 
support I referred to a standard secon- 
dary reference, American Colleges and 
Universities (8th edition, 1960), from 
which I obtained the data I gave in 
Table 1. A recheck of this source con- 
firms that all the items in my Table 1 
are correctly quoted except those for 
Rice and Yale. The Rice figure for 
"Income from Contracts" was quoted 
as $633,500; it should have been 
$633,300. 

The Yale figure is more interesting. 
No information on "Income from Con- 
tracts" was given, and this was er- 
roneously interpreted as being zero. 
Several previous correspondents have 
pointed out this error, and it has al- 
ready been corrected in the full ver- 
sion of the address which is shortly to 
appear in the Geological Society of 
America Bulletin. 

In an effort to obtain a valid figure 
for Yale the "Report of the Treasurer 
of Yale University for the Fiscal Year 
1958-1959" (Series 55, Aug. 1959, 
No. 15) was studied in detail. The 
figure on "Income" for 1958-59 agreed 
exactly with that cited in Table 1. The 
sources of income were also listed, but 
the United States Government was not 
included. Finally, on the back pages of 
the report the donors of gifts were 
listed. Of these "gifts" five, totaling 
$2,075,745, were from the National 
Science Foundation; five others, total- 
ing $3,075,788, were from the U.S. 
Public Health Service; and one, of 
$2900, was from the U.S. Forest Serv- 
ice. Unofficial information from gov- 
ernment sources indicates that Yale 
also receives grants from other govern- 
ment agencies. 

DuBridge has seized upon this error 
of interpretation and has magnified it 
out of all proportion to its importance. 
He has also implied that all the data 
in my Table 1 are misleading and has 
substituted a table of his own, where- 
by, by excluding the large-scale opera- 
tions such as the Jet Propulsion Lab- 
oratory, the Lawrence Radiation Lab- 
oratory, the Argonne National Labora- 
tory, and other such essentially indus- 
trial laboratories which I had criticized 
as having no legitimate place in uni- 
versities, he has drastically scaled down 
the amount of apparent federal support. 

I have not had an opportunity to ex- 
amine the financial reports of all the 
universities cited in Table 1, but I have 
seen that for California Institute of 
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interested in new techniques for process control analysis. 

Ability to examine opaque material stereoscopically, with 
point-source X-rays of chosen characteristic wavelength, 
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phology of the material and also reveal elemental content 
by use of differential absorption techniques.- 

Utilizing the basic electron optical system of the Norelco 
EM 75, an intense electron beam is focused upon target 
foils of selected elements. A point-source of X-rays is 
projected from this target area through the specimen, 
forming a microradiograph on a fluorescent screen or 
sensitized plate. The microscopist has a choice of seven 
(7) different target materials, anyone of which is selec- 
table during operation. Specimen may be examined in 
normal atmosphere, special atmosphere or in vacuum. 

The electron optical system of the PXM can be easily and 
quickly converted for electron microscopic investigations, 
using optional change-over kit. 
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Technology (1). On page 58 of this re- 
port, the following data are given for 
the year ending 30 June 1959: 

Total Income $60,675,342 
Income from research 
under agreements with 
the U.S. Government 50,731,179 

The first of these figures agrees exact- 
ly with that of my Table 1. The second 
is lower by $2,869,263, which repre- 
sents income from "wind tunnel tests 
and other special research." Appar- 
ently the latter amount was errone- 
ously ascribed to the U.S. Govern- 
ment by the editors of American Col- 
leges and Universities. 

The correct figure in my Table 1 for 
the percentage of total income repre- 
sented by federal funds for California 
Institute of Technology should, there- 
fore, be 83.6 percent instead of my 
original figure of 88 percent, or Du- 
Bridge's figure of 38 percent. 

However, all of this is largely irrele- 
vant with respect to the main problem 
which I was discussing. Regrettably, in 
the Science condensation, my own posi- 
tion with respect to the government- 
support problem was not made suffi- 
ciently clear. In the full version it was 
pointed out that public support of edu- 
cation at all levels in a modern indus- 
trial society is a social necessity, and 
that in the United States this is coming 
increasingly to mean support by the 
federal government. That this is not an 
onerous burden to the government or to 
our society is indicated by the fact that 
the entire cost of operating all the col- 
leges and universities in the country 
amounts to but about $3.5 billion per 
year, as compared with President Ken- 
nedy's recent statement that the space 
program budget for this year would be 
$5.4 billion. 

My real point was not to criticize the 
government for supporting the universi- 
ties, or the universities for accepting 
such support, but rather to criticize the 
chaotic way in which such support is 
now being administered, and to point 
out its bad effects upon the universities. 
It is my opinion that, when the funds to 
be dealt with are small, the making of 
modest individual grants upon recom- 
mendation by the people who are ac- 
quainted with the subject concerned, 
and preferably with the applicant also, 
is the best procedure. When the sums to 
be dealt with reach the magnitudes of 
tens-to-hundreds of millions of dollars 
per year, as is now the case for the Na- 
tional Science Foundation, the Public 
Health Service, the Atomic Energy 

Nuclear-Chicago 
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Commission, the National Aeronautics 
and Space Administration, and other 
fund-granting federal agencies, the ef- 
fect upon the universities is to produce 
much of the chaotic state which I tried 
briefly to describe. 

The solution to this kind of haphaz- 
ard administration appears to me to be 
obvious: Grant to each of the universi- 
ties directly, by means of a well-moni- 
tored system of dispensation, enough 
money to meet adequately all of its 
legitimate needs, and hold the univer- 
sity officials responsible for a proper in- 
ternal administration of these funds. 

In case DuBridge and other readers 
of Science may suspect that the views 
expressed in the paper under discussion 
are merely the "half-baked" and ill- 
considered views of a single individual, 
and are not representative of the sci- 
entific community at large, it is worthy 
of note that this paper has evoked an 
avalanche of mail consisting over- 
whelmingly of expressions of enthusias- 
tic approval. Already 166 such com- 
munications have been received from a 
cross section of scientists ranging from 
nuclear physicists to psychologists- 
both in the United States and abroad. 
To the members of Congress, the ad- 
ministrators of agencies disbursing gov- 
ernment funds for scientific and educa- 
tional uses, and others who should be 
mindful of such matters, this uninten- 
tional poll of scientific opinion should 
be of more than passing interest. 

M. KING HUBBERT 

Box 481, Houston 1, Texas 

Reference 

1. Bulletin of California Institute of Tech- 
nology, vol. 69, No. 4 (Pasadena, Calif., 
Nov. 1960). 

More on Paper Work 

The editorial "More paper work, 
less research" [Science 139, 725 (22 
Feb. 1963)] is much to the point. How- 
ever, it does not mention what seems 
to me the most disturbing feature in 
the new regulations of the grant pro- 
gram of the National Institutes of 
Health. This is the requirement that 
the investigator must notify the grant- 
ing agency if he has altered the objec- 
tives of his research, as he stated them 
in his application. How this rule is to 
operate in practice I do not know. No 
criteria are given to indicate just what 
constitutes a change of objective, but 
in any case the requirement appears to 
impair the fundamental distinction 
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between a research grant and a con- 
tract. A contract is given to a man who 
agrees in advance to do a specified job 
in applied research or development; 
the fundamental scientific evidence is 
already available to show that the job 
can be done, and general specifications 
can be laid out in advance. A research 
grant, on the other hand, is given to 
permit the investigator to explore un- 
known territory; he may state in his 
application some of the things that he 
thinks he may find and will indicate 
how he may start to go about finding 
them. However, in any fundamental 
research new and unexpected leads 
will turn up, and the whole point of 
the research is to find out things that 
could not be foreseen at the time 
when the application was written. The 
research grant program of NIH, as 
hitherto administered, has shown pro- 
found appreciation of these fundamental 
facts. It is regrettable that pressure from 
congressional committees is leading to 
a more rigid attitude, and to diminished 
freedom of research. 

Of course, investigators who have 
already achieved high distinction can 
generally write their research appli- 
cations in such broad terms as to in- 
clude almost any new development that 
may occur in the course of the research. 
Relatively unknown young investiga- 
tors are generally under pressure, in 
writing research grant applications, to 
specify in considerable detail what they 
intend to do and how they plan to do 
it. If they are conscientious they may 
feel considerably worried by the re- 
quirement that they must report to the 
granting agency any new turn that their 
research takes. Moreover there may be 
a future tendency, if present trends 
continue, to require all investigators, 
when they apply for grants, to write 
out a description of the intended re- 
search in great detail and to stick to 
that prearranged line unless they get 
specific permission to change it. This 
would be contrary to sound policy. 

When, for instance, Roentgen made 
the initial observation that led to the 
discovery of x-rays he changed the ob- 
jective of his research immediately. 
Would the progress of science have been 
promoted by requiring him to get per- 
mission from a government agency to 
do so? 

Very likely permission would have 
been granted after some delay, but 
any delay would have retarded the pur-. 
suit of a great discovery. No adminis- 

trator, and no advisory scientific panel, 
is in a position to tell the investigator 
what he ought to do under such circum- 
stances. It is easy enough to miss the 
opportunity for major new discoveries; 
the inertia of the human mind is great. 
Several investigators before Roentgen 
had observed fogging of photographic 
plates near cathode ray machines, but 
had failed to see the great discovery 
implicit in this simple observation. If 
we set up rules that make it harder for 
investigators to change the objective of 
their research we shall make such dis- 
coveries less likely in the future. 

To grant government money with 
such freedom in its use may appear to 
place the scientist in a position of spe- 
cial privilege. In fact, scientific research 
is probably the most profitable form of 
investment known, but it yields its best 
returns only when competent investiga- 
tors, recognized as such by qualified 
experts in a panel or study section, are 
given adequate research grants and 
plenty of discretion in following the 
lines of research that look most prom- 
ising to them. This is a justifiable way 
to spend the taxpayer's money, because 
experience has shown that, in the long 
run, it yields the best results. The divi- 
dends to the public are far greater if 
the scientist has a good deal of latitude 
in trying out his ideas, within the 
limits of his approved budget, than if 

-he is held more tightly on the leash. To 
ask this is not to ask for special priv- 
ilege, but for the opportunity to carry 
on the work so as to secure the best 
results. 

It seems likely that the new regula- 
tions will not save money for the gov- 
ernment. Rather they will increase the 
costs of research by requiring a new 
army of accountants and administra- 
tive officials to handle the elaborate 
bookkeeping and paper work. The cost 
of all this is likely to be much more 
than the amount saved by imposing 
stricter regulations on the scientists, 
quite apart from the serious loss to 
science, which your editorial mentions, 
because the scientists themselves will 
be spending more time on paperwork 
and less on research. 

Nevertheless, scientists cannot dis- 
miss lightly the problem of fiscal re- 
sponsibility. If even one grant in a 
thousand is handled wastefully or dis- 
honestly, such irresponsibility endan- 
gers the whole scientific community 
and the community at large. It is harm- 
ful to the national interest to cripple 
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the development of fundamental sci- 
ence, as the new NIH regulations prob- 
ably will; but it is also harmful to 
allow irresponsible people to waste or 
misappropriate government money. The 
wastefulness of a few demoralizes 
many and must be held in check. This 
is the serious problem that justly con- 
cerns those members of Congress who 
are critical of the administration of 
research grant programs. It is a gen- 
uine problem, and we cannot ignore it, 
while at the same time we must urge 
the maintenance of liberal policies in 
administering research grants, for the 
advancement of science and of our 
society. 

Some of the great private founda- 
tions set a pattern of free and flexible 
support for research in the earlier 
decades of this century. Their ex- 
ample profoundly influenced govern- 
ment agencies, such as NIH and NSF, 

when they began to support research 
on a very large scale, and in a manner 
that has nourished such a magnificent 
growth of science in the United States 
during the last 15 years. Government 
support has been so great, and its 
administration so well designed to per- 
mit the scientist to proceed freely with 
his work that the private foundations 
have largely withdrawn from this field 
and have devoted themselves to other 
problems and needs. In view of these 
new developments it is perhaps in the 
public interest that more money from 
private sources should again flow into 
the support of research in the natural 
sciences. Private foundations can choose 
carefully among the people they wish 
to support and grant them funds with 
a maximum of freedom and a mini- 
mum of administrative regulation. Such 
funds, even though limited, will be 
worth far more to the people who 
receive them than the same amount of 
money from NIH, with its present en- 
cumbrances. 

It is one of the most effective features 
of our social system that the sources 
of power and influence are widely 
distributed. Large-scale government 
support is essential today for the devel- 
opment of scientific research, but the 
maintenance of some support from 
sources outside of government is vital 
to preserve the balance and to mini- 
mize the potential danger that science 
might be stifled by bureaucratic regu- 
lation. 

JOHN T. EDSALL 
Biological Laboratories, Harvard 
University, Cambridge, Massachusetts 
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Your editorial properly calls atten- 
tion to an abuse of confidence which 
may lead to inconveniences for those 
who contribute to the progress of sci- 
ence. 

Calling the attention of the scientif- 
ic fraternity as a whole to this situa- 
tion serves notice that scientists, as a 
group, must adhere to ethical as well 
as legal standards in their dealings with 
government. 

The professions have found that the 
best way of dealing with the "small 
minority who betray their trust" is to 
subject them to pitiless publicity, rather 
than to anonymity in referring to their 
act, which, without revealing their iden- 
tity, casts a reflection on the entire 
group. Congressional demand for bet- 
ter policing of situations such as you 
have described merely reflects the pub- 
lic demand for such action and there is 
no greater deterrent of unethical con- 
duct than the knowledge that the dis- 
covery of such conduct will be made 
public. 

ROBERT P. FIsCHELIS 
4000 Cathedral A venue, NW, 
Washington 16, D.C. 

In view of inaccuracies contained in 
your 22 February editorial and at the 
urging of scientists who feel that your 
statements should not go unanswered, 
I feel obliged to make further com- 
ment on this matter. 

I believe the editor has greatly ex- 
aggerated the increase in paper work re- 
quired for yearly grant continuations 
under the new NIH policies and the ad- 
ditional reporting requirements in gen- 
eral. In this connection, our studies re- 
vealed that NIH has not made the most 
effective use for grant management pur- 
poses of report data already in its pos- 
session. In any event, the Committee 
on Government Operations has per- 
formed its proper function in demon- 
strating the inadequacy of policies for 
the guidance of grantees and the need 
for more effective procedures to pre- 
vent the misuse and the inefficient use 
of public funds. The specific manner by 
which NIH chooses to implement the 
recommendations of the Committee 
with which it has expressed agreement 
is the agency's responsibility. 

I cannot avoid the conclusion that 
the editor of Science has not studied 
the Committee's reports 'and hearing 
record when he speaks of an "unfor- 
tunate slip" and "one instance of mis- 
management." The fact is that the Com- 
mittee has demonstrated a pattern of 
administrative weakness in the NIH 
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grant programs. The case referred to 
was illustrative of the kinds of unde- 
sirable spending practices that have re- 
sulted in the absence of clear-cut grant 
policies and under the agency's manage- 
ment procedures. Moreover, one should 
not ignore the fact that NIH officials tes- 
tified that management improvements 
were desirable and overdue in these 
programs. 

Perhaps the editor is too close to NIH 
to be a disinterested observer. It is 
noteworthy that he has been a con- 
sultant to the agency for many years. 

L. H. FOUNTAIN 
Chairman, Intergovernmental 
Relations Subcommittee, 
Committee on Government Operations, 
U.S. House of Representatives 

As one who has participated in the 
flourishing growth of American science 
during the last two decades, I wish to 
endorse the editorials in Science of 1 
and 22 February. I consider that the 
thoughtful dispensation of public funds 
has moved American science into world 
leadership. 

The National Institutes of Health and 
the National Science Foundation, led by 
their scientific administrators, developed 
a granting policy that guaranteed a fair 
but stern judgment. This resulted in a 
distribution of funds which benefited 
the gifted and promising young men 
and women as well as those who had 
already shown ability. In particular, the 
availability of funds and decent salaries 
for young people not only attracted 
gifted people to scientific fields -at home 
but also drew scientific talent from all 
over the world to this country. In con- 
trast to most other countries, here there 
was an opportunity to get a place in 
the scientific community and obtain the 
means to do independent research work 
which, because of the structure of many 
scientific communities outside this coun- 
try, was obtainable by only a very few. 

It is difficult to understand that this 
almost miraculously successful govern- 
ment expenditure should be challenged 
as an imprudent distribution of public 
funds. Although such slips as there have 
been should not be brushed off lightly, 
the magnitude of the success shows how 
small the waste has been. It is witnessed 
by the increase in the flow of Nobel 
prizes in chemistry, physics and medi- 
cine to this country in recent years. We 
find that 40 went to United States sci- 
entists in the years 1946-1962 as 
against 16 in the period 1927-1945. 

FRITZ LIPMANN 
Rockefeller Institute, New York 
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Your excellent editorial pointed out 
some of the inevitable consequences of 
the new budgetary rules propounded by 
the NIH in the wake of congressional 
inquiry. Perhaps these are indeed the 
sorts of rules that congressmen deem 
necessary, perhaps not. Certainly some 
congressmen, like Fogarty of Rhode Is- 
land, who have specialized in matters 
concerning health research, should be 
able to understand how wasteful of 
precious research and teaching time 
these procedures are; the cure for can- 
cer or even the common cold will not 
be found in double-entry accounting 
books. 

Needless to say, no one is condoning 
the few examples of actual misuse of 
funds, which have received an undue 
amount of publicity. But apparently this 
phrase, "misuse of funds," has a dif- 
ferent meaning for the accountant and 
the investigator-and we cannot agree 
with the implication of your news 
writer D. S. Greenberg (1 March, pp. 
814-15) that this connotes a lack of 
moral fiber among scientists. To cite 
one possible example, is it truly a mis- 
use of funds to transfer monies from 
the category for technical help to the 
purchase of a $4000 photomicrographic 
apparatus that came on the market after 
the grant was made? Previously such 
shifts were encouraged, on the assump- 
tion that the investigator might know 
best what use of funds would yield the 
most in the long run. Now, apparently, 
one must wait months for an uncertain 
permission from Washington. 

It is in this light that the recent fu- 
ror over the American Institute of 
Biological Sciences augurs badly for the 
future. The scant information on the 
alleged "misuse" of funds that has 
reached us in newspaperless New York 
City as part of appeals for financial sup- 
port has failed to clarify the nature of 
the actual crime. What does appear is 
that the NSF saw fit suddenly to require 
the return of funds. Certainly to use 
money to make a series of teaching 
films, even if not covered in the original 
grant, should not be termed "misusing 
public money," as one sees in many 
summaries, including those in Science. 
Is it not possible that AIBS gave the pub- 
lic a great deal for its money? Certainly 
the spasticity of the NSF in this matter 
gives one cause for apprehension. Does 
this action imply that each of us who 
has transferred funds might now be 
summarily required to return them? 
Can we look forward to receiving ap- 
peals from individual scientists for the 
same kind of financial support the AIBS 
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has required in the last month or so? 
Is it in fact true that science and sci- 
entists have been shown to be "guilty" 
and must clear themselves in the public 
eye? 

If it becomes necessary that, to do 
investigative work, one must spend 
weeks each year fussing over the assign- 
ment of funds and worrying about fore- 
seeing future needs, many may consider 
the excitement of the actual research 
not worth the trouble. One problem 
that worries many of us in academic 
medicine, for example, is that the pool 

of talented people interested in pursuing 
these lines is steadily shrinking because 
other exciting areas are opening up. A 
major factor that has helped our par- 
ticular group in maintaining its com- 
petitive position has been the avail- 
ability of funds for doing exploratory 
(basic) rather than applied research. If 
the chore of seeking and administering 
such funds becomes increasingly un- 
pleasant and if the threat of being held 
personally accountable for alleged "mis- 
use of funds" becomes routine, the at- 
traction of this field will dim rapidly. 
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Will this turn of events aid the opening 
of still more medical schools to produce 
the needed physicians? 

In this connection, it seems pertinent 
to quote the Nobel laureate Otto Loewi 
on the conditions before World War I 
in the German universities [Perspectives 
Biol. Med. 4, 3 (1960)]: 

"The conditions in Germany at that 
time were most favorable to the devel- 
opment of scientists. . . . The universi- 
ties were government owned, but the 
government hardly ever interfered with 
their far-reaching autonomy. As a rule, 
it contented itself with accepting the 
debts of the departments. If the debts 
were excessive, the department got a 
warning-and a little later the payment. 
Because of these enlightened policies, 
there was no need to rush work and 
publication." 

We are deeply disturbed and wish to 
benefit from wide discussion of the 
problems facing our particular com- 
munity. These problems must be con- 
sidered within the larger framework of 
the adjustment of the United States to 
the problem of recruiting personnel for 
all of the current needs. But we doubt 
that the direction recently taken by the 
NIH and NSF is going to aid in the ulti- 
mate solution of our dilemma, or even 
to improve the ethics of the scientific 
community, if such improvement is in- 
deed required. 

ERNST A. SCHARRER 

HELEN WENDLER DEANE 

Department of Anatomy, 
Albert Einstein College of Medicine, 
Yeshiva University, New York 61 

The development of a broad program 
of research related to health under the 
auspices of the National Institutes of 
Health during the past two decades rep- 
resents one of the highlights of scientific 
achievement in the United States. More- 
over the administration of this pro- 
gram until now has been conducted 
with commendable attention to the dual 
objectives of freedom of scientific in- 
quiry and proper accountability for the 
use of public funds. 

Recently, administrative procedures 
of the National Institutes of Health 
have been - revised and distributed to 
universities and research institutes. 

While recognizing the continuing 
need for scrupulous stewardship, we are 
deeply concerned about the introduc- 
tion of measures that are fundamentally 
in conflict with the fact that research, 
which in its very essence is a creative 
process, must be evaluated in terms of 
its productivity, not in terms of its pro- 

SCIENCE, VOL. 140 



* Adj.. e eu a Ic jI 

1 * ~~K Id AU a0 

*High velocity recircu- 
lating blowers 

* Greater heat input 

* Adjustable lauvres for 
balanced airflow 

* Superior heat seals 

All combine to provide , . ,I. 

excellent temperature 
uniformity in these rug- 
ged cabinet ovens. 

30 Standard Models Model HB Electric or 
* Work space from 4.6 to 72.3 Gas Cabinet Oven 

cubic feet 
* Temperature ranges from 1 00 O 

to 1250? F. Other ovens from $132.50 

* Electronic combustion devices up, including a complete 

insure safety for gas fired line of laboratory, bench, 

models cabinet, walk-in, and cus- 

* Indicating control instrument tom-built units. 

* Factory tested 

Write for literature to help you select the right oven 
for your application 

Specialists in Heat Process Equipment 

5 N. Elston Ave. Chicago 22, Illinois 

Model MO 3100 has 
quick-change gear box, 

Idual power heads for 
lathe and milling stations. 

The world's most versatile machine too? -MAXIMAT -frees your R&D 
facility from dependence upon job shops and company toolroomns. 
MAXIMAT turns, threads, cuts gears, drills, bores, mills, divides, grinds 
(external and internal, surface and cylindrical), buffs, polishes... all in one 
compact 24"1 x 40" of space! Big 10" swing 
meets most prototype requirements. MAXIMAT 
exceeds ASA specs for toolroom precision, yet 
is priced competitively with single-purpose 0 

machines! Hundreds in use by government, AMERICAN EDE[STAA[, ING 
industry, and scientific institutions. Write Dept. B-E, 350 Broadway 
today for detailed catalog and prices. New York 13, New York 

FOUR MODELS AVAILABLE: $857 TO $1279 

I *I I 

a g ~~~~~~~~~~~~~I * I 

* 

-m a 

10 MAY 1963 729 



,4cu4anc49 THE BETHLEHEM GL150A 
GLASS WORKING LATHE 
FEATURES 

- | ; * Extra slim head and tailstocks with d 
built-in chucks. 

* Infinitely variable-reversible drive. 
* Big swing, long bed requiring less floor 

space than conventional lathes. 
* Gear racked, friction-head burner car- 

riage. 

_& 
X | | l * Handy swing table. 

Chuck Large BED. JAW TO JAW 5 /4" Chuck Pipe Fasks wit 46 l_ -- BORE O r L cn 
Ex tensin sX i o n Tubes with 
Arms Supplemen 

tailstock chcks (range ~2" to 17" di.).rBlowhos 

f SWING 30" 
) 

guides mone on hea and taitcs unrcr 

riage with selfalockin gea rak a l -friction s 

headiforptiltin burnvers Stainless) SteelMeterntick 
wisthoinchvesad mxeniimetrs mountabed on frontbe 

bar. Disengagement and lock on tailstock. Swinging transite table on bed leg.-$3,oo0.QQ 

WRITE BEHEE APPARATUS 
for additionalBehee Apaau Co anIc 
information ... 

Hellertown, Pennsylvania 

The Pump That 
What can computers do to-as well as 
for-mankind? 

ever Gets W et What's the "cybercultural" revolution 
likely to mean to the intelligent lay- 
man? 
Alice Mary Hilton's provocative, contro- 

FLEXILE 
:versial book- 

TUBINGLogic, 

Computing 
a r c ! IN.UT i Machines, and 

INPUT Automation 
For everyone who thinks 
of automation only as a 

production method 
f. ..will appeal to the non-specialist 

OUTPUT who desires a background for under- 
standing the principles of operation of 
computers and of automation and, of 

Fluids flow through a flexible how it all relates to mathematics. 
tube without contacting the ". . .the specialist will be in a better 

position to see how the logical concepts 
pump. CAPACITIES UP TO 185 G.P.H. in computer designs fit into the corpus 

of scientific knowledge." 
-Professors Leonard Schwartz and 

Bernard Harris, New York University 

R ANDOLPH r 464 pages cloth illustrated $9.00 

For Literature and SPARTAN BOOKS 
P | |i %prices, write the 

RANDOLPH Co. 41U CHILLUM PLaL i. W * WASHINGTON *2 0. C 

P U M *J*c1018 
Rosine Street, 

Houston 19, Texas 
7Ackson 6-209 
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cedural components. Research produc- 
tivity is principally determined by the 
incisiveness and originality of the ideas 
on which it is based. The generation of 
good research ideas is an unpredictable 
process which is at least as dependent 
on the stimulation provided by the 
study of disease processes and by con- 
tacts with fellow scientists and students 
as it is related to time spent in the me- 
chanics of experimentation in the lab- 
oratory. Therefore it is manifestly in- 
appropriate and unrealistic to measure 
a scientist's effort and contribution in 
terms implicit in one of the new pro- 
cedures, which draws an artificial dis- 
tinction between these components. 

Furthermore, scientific progress is 
impeded when competent scientists are 
denied sufficient latitude to alter their 
direction of inquiry as indicated by the 
course of their observations or by the 
unfolding of their ideas. Progress is al- 
so impeded when scientists are unable 
to exploit new leads promptly for lack 
of essential equipment. The require- 
ment that scientists stipulate equipment 
needs as much as one year in advance 
is clearly impractical, as is the require- 
ment that unforeseeable changes in re- 
search direction or in equipment must 
have the prior written approval of non- 
scientific personnel. 

The threat to future progress of the 
research programs related to health in 
the United States is so grave that the 
procedures should be altered, if neces- 
sary by revision of the law, to meet the 
special needs of the scientific com- 
munity. 

WALTER J. BURDETTE 

R. LEE CLARK, JR. 

GEORGE B. COOPER, SIDNEY FARBER 

PAUL M. GROSS, A. MCGEHEE HARVEY 

HENRY S. KAPLAN, JOHN G. KIDD 

MARY W. LASKER, LYNDON E. LEE, JR. 

PHILLIPPE SHUBIK 

FRANK M. TOWNSEND 

J. WALTER WILSON 

The recent "scandal" involving the 
use of federal funds by the American 
Institute of Biological Sciences has re- 
inforced an impression that has devel- 
oped through the years: first, that much 
grant money is indeed being used im- 
properly as a federal aid to education, 
and second, that the grant recipient or 
principal investigator may be the vic- 
tim of embezzlement of his research 
funds by his chief or even by the in- 
stitution which employs him. 

Much of this situation can be reme- 
died by rescinding permission for re- 
search grant funds 'to be used as salary 
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precise; Tazz; rYPE C EXOTNVENHMiC at 

Available in::various cylinder Ld- _ .............. : . St.L0 .... j *> :.... 
sizes for commercial, Hi _.................. ; | _ -_ 
educational and research 3; t _ _ 
applications. d"' I n =f 
Regulators, valves and flow- 
meters designed for exact: 
control and delivery. .. Need protective atmosphere for processing or storage of 

* - - : : :9 - ~~~~~paint, varnish, synthetic resins, foods? Need X-proof enve- 

Ask for Catalog No ...... . ...... 2453. : - 
. 

lope for hazardous processes? Low cost C. I. Hayes Type C 

. -: in+ :--i:rExo Generators produce inert atmospheres from combustion of 
.::-...: - air/gas mixture. Safe, simple, rugged, practically 100% automati 

Regulators 'valves a n0 D d': ;Easy to install (inside plant or out- 
5designed for xa~t . .__ side) . . . completely self-powered. 

G a nit : defivery,_ Standard models 200 to 10,000 CFH. 
+.+ . . .+ lope for hazardous p..Request Bulletin 256-A. C. I. Hayes, 

OHIO CHEMICAL & SUERGICALG EQUIcPMENT CO., _ Inc.,859 Wellington Ave., Cranston 
Madison 10,-Wisconsin; OHIO CHEMICAL PACIFIC 10, Rhode Island. 

CO., Berkeley- 10,-California;'OHIO CHEMICAL _ ESTABLISHED 1E05 
CANADA LIMITED, Toronto 2, Ontario. 

' B ' g, . 0 0 000 0~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. .... 

for There is a complete Electrophoresis system for every type of laboratory. Savant's 
. . ~~precision engineered tanks are constructed of Lucite as the main structural material. 

+I Identifying and characterising It is inert to most chemicals used in Electrophoresis application and the Lucite tank 
Protein Material has the distinct advantage of being transparent. The investigator sees at all times 

what is taking place. 
+I- Amino Acid Analysis * The Flat Plate system has the advantage of requiring no coolant. Paper sheets 

+ Peptide (Fingerprinting) measuring 18?"4' x 22?"2' or several narrow strips are cooled by direct contact with 4- Peptide (Fingerprinting) the plate. Flat Plate system comes complete with safety interlock box. 
+- Nucleotides . Lucite tanks wiii accept paper sheets up to 20"t wide, and 48t in length in order to 

achieve maximum resolution. Today, laboratories around the word are using Savant's Lucite 
? Nucleic A4cids Tanke and Cooled Fiat Plate with confidence. 

INVESTIGATE TODAY Write . 1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. ..... ........... 

for Bulletin #10081DA63, for cornt 'Zj~ .J 
plot. in.form.ationl on this versatile . 

_________________________________________221 Park Avrenue * Hicksville. New York. 
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F. A. DAVIS 

by INTERNATIONAL 
AUTHORITIES 

The Regulation of 
Human Respiration 

By Cunningham & Lloyd. This 1963 
book contains the proceedings of the 
J. S. Haldane Centenary Meeting, held 
in Oxford under the aegis of the Physi- 
ological Society, a four-day symposium 
on the Regulation of Respiration: (1) 
Peripheral Receptors; (2) Central Re- 
ceptors; (3) Response to C02 and other 
Stimuli; (4) Altitude Acclimatization 
and other Topics; and (5) The Hyper- 
pnoea of Exercise. 
Edited by D. J. C. CUNNINGHAM, M.A. (Ox- 
on.), M.B., Ch.B. (Edin.), and B. B. LLOYD, M.A. 
(Oxon.). 360 pages, 196 illustrations. $17.50 

Basic Endocrinology 
By Brown & Barker. This new book is 
unique in its approach to endocrinol- 
ogy. It concentrates on the basic prin- 
ciples of endocrinology, the basic mech- 
anisms of the glands, their functions, 
biological and biochemical assays of the 
hormones. The authors take the general 
approach-not clinical-and clarify a 
difficult subject. 
By J. H. U. BROWN, Ph.D., and S. B. BARKER, 
Ph.D. 225 pages. $4.50 

Techniques for 
Electron Microscopy 

By Kay. Eight experts have combined 
in this book to present a comprehen- 
sive collection of the techniques that 
have been developed for the examina- 
tion of objects in the electron micro- 
scope. It describes the fascinating tech- 
niques used in the study of the finest 
structures of matter. 
Edited by D. KAY, D.Phil. with 8 Contributors. 
352 pages, 149 illustrations. $12.50 

Medical Microbiology 
By Neter & Edgeworth. New work in 
all departments of microbiology is re- 
flected in this Fourth Edition of a 
distinguished text. Of special signifi- 
cance is enlarged section on virology. 
The authors clarify the microbiological 
aspects of infections and allergenic dis- 
eases, their causes, diagnosis, preven- 
tion and specific treatment. 
By EDWIN NETER, M.D., F.A.P.H.A., and 
DOROTHA RAE EDGEWORTH, R.N., B.S. 558 
pages, 103 illustrations, 9 in color. Fourth Edi- 
tion. (1962.) $7.50 

Techniques in 
Parasitology 

By Taylor. This 1963 book brings the 
First Symposium of the British Society 
for Parasitology . . . "The Application 
of New Techniques to Parasitology" 
. . . offering many enlightening views 
on new techniques that could be effec- 
tively applied to parasitology problems. 
Edited by ANGELA E. R. TAYLOR, Ph.D. 104 
pages, 10 illustrations. About $3.50 

F. A. DAVIS COMPANY 
Publishers-Since 1879 

1914 Cherry Street Philadelphia 3 
BLACKWELL SCIENTIFIC PUBLICATIONS 

732 

or salary supplement for the principal 
investigator. This would take the grant- 
ing agencies away from the business of 
providing federal aid to education. 
There is certainly nothing wrong with 
the assignment of federal monies to 
supplement education, but it should 
come from a source so designated. 

Rescinding this freedom would return 
the grant systems to rules under which 
they operated 12 years ago, would re- 
move any conflicts of interest that had 
developed, and, in institutions, would 
avoid placing in the hands of depart- 
ment heads the temptation to expand 
their departments by the use of grant- 
in-aid funds. 

The second remedial step would be 
to insure that the grantee alone had the 
privilege of directing the expenditure 
of his own funds. This would prevent 
intradepartmental pooling of misap- 
propriated funds, which is so often used 
to keep some institutes alive. The third 
step would be to dispense with the 
$100,000 grants or "megagrants," for 
scientists may then hire other scientists, 
and we are back to some type of institu- 
tional aid program. After all, $100,000, 
when properly invested in research, can 
produce more data than any single man 
can digest in a year. Why not break big 
grants down into subgrants for those 
professionals working on different as- 
pects of a major problem? 

Proper administration of funds of 
this magnitude is almost a full-time job 
in itself. When large research plants are 
heavily endowed with scientific equip- 
ment bought on grant monies, and then 
heavily stocked with scientists, the 
granting agency finds itself burdened 
with the obligation to keep the place 
endowed or watch it fold up. Add to 
this porridge the fact that the grant 
award committees are heavily staffed 
by the most important scientists in their 
respective fields, who are aware that 
those coming up for review this year 
may be passing on committee members' 
requests next year, we find that we have 
a pyramiding system which might run 
out of funds before it reaches its 
apogee. 

I would be inclined also to trust the 
small investigator a little more. One 
gets the impression that monies have 
been given recently to institutions rather 
than to individuals, and institutions of 
themselves have never produced re- 
search. 

In short, all forces in the grant sys- 
tem as it exists today supplement one 
another, and the crusty, cynical system 
of checks and balances that seems to be 
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the glue of our society, and which 
guards it against man's natural cupidity, 
is missing. 

Somehow, either the government or 
the scientists themselves will have to 
provide the feedbacks or opposing 
forces that will make the grant sys- 
tems fair, functional, and operational. 

There will be much talk during this 
ferment about "getting the most out of 
our dollar," and rules will be offered 
that may well destroy the freedom that 
is the heart of productive research. This 
must be prevented. 

Research by its very nature is ineffi- 
cient and its value cannot be measured 
in dollars. If measurement could be 
made it might take a generation or so to 
appraise its true worth. Investing in re- 
search is an act of faith. Thus the is- 
sue is not how to get the most out of 
the research dollar, but how to keep the 
research dollar honest, and toward this 
end the scientific community must now 
address itself. 

CHARLES HARRIS 

534 Elkins Avenue, 
Elkins Park 17, Pennsylvania 

I cannot resist commenting on your 
editorial "More paper work, less re- 
search". This is another of a series of 
commentaries that seems to say that 
''scientists" are or should be a race 
apart when handling money other than 
their own. Present evidence is against 
this view and I, among many, am dis- 
appointed in your failure to appreciate 
that reasonable and generally accepted 
accounting procedures are desirable 
whether applied to expending taxpay- 
ers', a company's, or an individual's 
money. 

I assume you are exaggerating for 
emphasis when you state that the 1 to 
7 days required to fill out the "new" 
form would cost millions of dollars in 
time. A single million dollars is quite 
a lot of money. It would pay a scientist 
$24,000 per year for more than 40 
years, or 3650 scientists at the same 
salary for the average of 4 days required 
to fill out the form. Yet you think it 
would cost not 1 million, but millions. 

I will also have to take exception to 
your downgrading of administrators, 
"who will not be able to handle scien- 
tific problems with confidence. They 
can only run scared, go by the book. 

..." I can't believe you mean what 
you have written. Scientific administra- 
tors aren't really that bad and I am 
sure you know it. 

Don't you believe that our "public 
image,"which seems to be of such con- 
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New Micro ATR Accessory 
With Multiple Reflection 

At the same single reflection price!I samples, such as hardened =irregular 
Obtains improved, more sensitive epoxies, phenolics, rigid foams, powders, 
ATR spectra of even the most "im- fabrics and many others. Truly amazing 
possible" solid samples. detail from samples as small as 1 .5x6mm. 
CIC pioneered the commercial applica- The MATR-2 is designed to be used 
tion of ATR, and has now developed with any Beckman or Perkin-Elmer 
what may be the ultimate for some time Infrared Spectrophotometer for both 
to come in a new Micro-ATR Accessory. solid and liquid multiple reflection 
By combining the technique of multiple analysis. Mechanically and optically 
reflection with the Micro-sampling ATR precise, the accessory has variable angle 
accessory, the spectroscopist has avail- adjustments from 30 to 650 and trans- 
able to him the most powerful tool yet mits flatly over the full range. All ATR 
developed for A TR analysis. He can crystals are interchangeable in the one 
obtain very intense absorption spectra holder. 
from very small samples. The new Multi- And -more news -the MATR-2 is 
ple Reflection Micro-ATR (MATR-2) priced the same as the original Micro- 
will permit up t6 three reflections along ATR accessory. Write for complete 
the sample surface; by any standard, details. And ask to be put on the CIC 
sufficient to obtain excellent spectra of Newsletter mailing list to keep posted 
the vast majority of more difficult on interesting new developments. 

COMPARE -and see what Multiple Reflection does for the ATR spectrum. This spec- 
trum of a hard, crinkle-finished nylon film was taken without the use of scale expansion. 

.- 2 X ; ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. .. . .... 

- 

* * * * * A ** A I i essor 

C O NNEC TI C UT I NS T RUM E NT C OM PAN Y 
DIvIsIon of BARNES ENG INEERING COMPANY 
WIL.TON, CONNECTICUT * TELwEPHONEC (AREA CODE 203) 762X-5S54 
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cern these days, will be improved if we 
follow the same rules as nonscientists 
who spend someone else's money? 

JOHN R. WARREN 

Department of Biology, Tennessee 
Polytechnic Institute, Cookeville 

I did not overestimate the cost of the 
recent changes in NIH procedure. There 
are about 15,000 NIH grants presently 
in effect, each involving from one to 
many scientists-amounting to a total 
of perhaps as many as 50,000 persons. 

When scientists are highly irritated 
by extraneous annoyances, they stop 
functioning creatively. Some days usu- 
ally elapse before the normal rate of 
progress is resumed following a bout of 
paper work.-P.H.A. 

Reporting Oceanographic Data 

In a story about pirates and treas- 
ures, it is fascinating and quaint to hear 
about knots and fathoms. In a journal, 
however, whose readership overwhelm- 
ingly does not belong to the class of 
old tars and salts, one might expect the 
use of kilometers, meters, and where 
necessary, centimeters. 

In the 15 February issue of Science, 
I read with interest three articles on 
oceanographic topics. One dealt with 
oceanographic experience and ex- 
pressed the depth of water in meters 
and distances in kilometers; the second 
on uplifted islands, described distances 
in kilometers, and thickness of sedi- 
ments in meters; the third, however, in 
a discussion of ripple marks in the 
Florida Straits, recorded the flow of 
water in knots, distances in miles, depth 
in fathoms, and heights and lengths in 
feet and inches. 

I am a chemist. Those who plied my 
trade before me used the impressive 
units of stones, grains, and other quaint 
weights. Some time ago a switch was 
made to the cgs system. Why do not 
others, writing in Science, make the 
same switch? If great hardship should 
be involved, knots and fathoms could 
still be added in parentheses. 

WILLY LANGE 

2832 Robers Avenue, 
Cincinnati 39, Ohio 

The Ninth Eastern Pacific Oceanic 
Conference adopted a resolution urging 
authors and editors to use metric units 
and the Celsius scale in reports on 
oceanographic research. We shall fol- 
low this suggestion-EDS. 
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NEWS AND COMMENT 

k'Continued from page 621) 

for outer space. So far, "space law" 
consists of the two points expressed in 
a General Assembly resolution of De- 
cember 1961: that international law, 
including the U.N. Charter, applies to 
outer space and to celestial bodies, and 
that these are free for exploration by 
all states, and are not subject to na- 
tional appropriation. 

Attempts to elaborate these princi- 
ples into practical rules were hampered 
between 1958 and 1961 by a Soviet 
boycott of the U.N. Space Committee 
because of dissatisfaction with its com- 
position. Subsequently, they have been 
hampered in more fundamental ways 
by serious differences in the American 
and Soviet concepts of what a suitable 
law for outer space might be. These 
differences stalemated the legal subcom- 
mittee, both at its first meeting in 
Geneva last spring and at its recent 
session as well. 

Different Approaches 

What the Soviets want, essentially, 
is a binding law that would qualify 
general pieties about free exploration 
and use of outer space with specific 
limits and prohibitions on permissible 
space activities. Once these principles 
are established, they say, then more 
.detailed legal provisions can be worked 
out, but without them there can be no 
progress. 

The United States envisions a more 
pragmatic evolution of space law, be- 
ginning with agreements on liability 
for space accidents, and for the rescue 
and return of disabled astronauts and 
spacecraft. The Americans go along 
with many of the general pieties the 
Soviets have proposed, but find certain 
of the specific qualifications repugnant. 
In addition, the U.S. wants the general 
principles, if at all, only in the form of 
a U.N. resolution, while the Soviets 
want them in a formal international 
treaty. 

If they reflected nothing more than 
the differing legal traditions of their 
sponsors-American pragmatism versus 
a Soviet predilection for theory-the 
different approaches might be recon- 
cilable. In fact, however, they become 
the source of additional mistrust. The 
American delegation thinks the Soviets 
are hammering at points clearly unac- 
ceptable to the U.S. precisely to prevent 
agreement, -and cannot bring itself to 
believe that the Soviets may be serious 
about them. The Soviets, in turn, think 
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the American focus on smaller legal 
issues grows out of fear that general 
principles would compromise what they 
regard as the more nefarious aspects of 
our space program. Problems that to 
the Americans appear separable, seem 
to the Soviets interwoven, and the re- 
sult is deadlock, even on issues where 
agreement seemed within reach. 

Four principles proposed by the So- 
viet Union as qualifications on the 
"absolute" freedom of outer space 
caused most of the trouble. These called 
for (i) prohibiting the use of outer 
space for "propagating war, national or 
racial hatred, or enmity between na- 
tions"; (ii) international consultation 
and agreement prior to any experiment 
in space "that might hinder its ex- 
ploitation or use for peaceful purposes"; 
(iii) limiting space activities to states 
and international organizations; and 
(iv) prohibiting the collection of intel- 
ligence data by satellites. 

The cynicism with which Western 
delegates greeted the proposal to ban 
war propaganda in outer space was 
based on experience at the Geneva 
disarmament talks last year. A similar 
proposal had been debated, on Soviet 
initiative, and agreement had been 
reached. A draft had already been pre- 
pared for signing, when the Soviets 
suddenly changed their minds, and in 
the end they refused to sign. Specula- 
tion abounds, but a good many West- 
ern delegates attributed the switch to 
Chinese objections based, they think, 
on a particular provision which pro- 
hibited propagandizing for "wars of 
national liberation." Even aside from 
its political history, however, most 
Western delegates thought the proposal 
too broad and ambiguous to be useful. 

Military Complications 

The Soviet proposal for international 
consultation on potentially harmful 
experiments was a bit delicate for the 
U.S., since Project Starfish (our high 
altitude nuclear test series) and Proj- 
ect Westford (orbiting communications 
needles) have aroused widespread sci- 
entific controversy around the world. 
The U.S. moved a considerable way 
toward the Soviet position during the 
course of the meeting, agreeing to use 
the consultative facilities of the inter- 
national Committee on Space Research 
(COSPAR). The Soviet position is still 
open, but they would apparently like 
to go beyond simple consultation to 
real international scientific agreement 
on potentially dangerous experiments. 

As long as the space programs of 
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The Kidney: Medical and Surgical Diseases (Second 
Edition, Revised and Enlarged)-By Arthur C. Allen, M.D. 

780 pages; 1115 illustrations; $26.50. 

Radioisotopes in Cardiovascular Disease-Edited by 
Charles K. Friedberg, M.D. 168 pages; 44 illustrations; $6.75 

Applied Anatomy of the Eye-By Alfred Kestenbaum, M.D. 
In press; ready June, 1963. 

An Atlas of Hemodynamics of the Cardiovascular Sys- 
tem-By Howard L. Moscovitz, M.D., Ephraim Donoso, M.D. 
Ira Gelb, M.D., and Robert Wilder, M.D. 288 pages; 125 

illustrations; $1 1.75. 

Progress in Medical Genetics: Volume 11 (1962)-Edited 

by Arthur G. Steinburg, Ph.D., and Alexander G. Bearn, 
M.D. 384 pages; 51 illustrations; $12.75. 
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(Second Edition, Revised)-By Alexander S. Wiener, M.D., 
and Irving B. Wexler, M.D. 128 pages; 8 illustrations; $4.50. 

Thannhauser's Textbook of Metabolism and Metabolic 
Disorders (First American Edition, Translated from the 
Second German Edition, Revised and Enlarged)-Edited 
by Dr. Med, Nepomuk Zollner; American Edition Prepared 
and Edited by Solomon Estren, M.D. In Press; ready Sum- 
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Genetics 
By ROBERT C. KING, Northwestern Uni- 
versity. Illustrated by E. JOHN PFIFFNER, 

Chicago Natural History Museum. A clear, 
thorough introduction to the elements of 
genetics, this volume combines a sound 
classical viewpoint with the most modern 
research advances to explore this increas- 
ingly vital field. Careful attention is focused 
on such topics as developmental genetics 
population genetics, biochemical genetics, 
radiation genetics, and evolution theory. 
Cytology is discussed in substantial detail. 
The work is superbly illustrated and con- 
tains some 100 expertly prepared original 
drawings. Extensive references and a wide 
range of study questions are included. 
1962. 368 pp. illustrated $7.50 

Heredity and 
Development 
By JOHN A. MooRE, Columbia University 
and Barnard College. Designed for use 
in the introductory biology course, this 
book presents two sections from Dr. 
Moore's distinguished text, Principles of 
Zoology. The reprinted portions comprise 
a valuable and original treatment of gene- 
tics and embryology. Two new chapters 
have been added to the genetics section 
and a single new chapter to the account 
of embryology. June 1963. 256 pp. 24 
illustrations paperbound $1.95 

Foundations of 
Thermodynamics 
By PETER FONG, Utica College of Syra- 
cuse University. Departing from the ap- 
proach used in conventional textbooks, 
Professor Fong presents a new formula- 
tion that gives a physical insight to ther- 
modynamics without the use of elaborate 
mathematics. The work is designed as an 
introduction to thermodynamics to be used 
in conjunction with other texts in upper 
level physics and chemistry courses. June 
1963. 96 pp. 6 figs. prob. $2.50 

Body Fluids and 
Their Neutrality 
By HALVOR N. CHRISTENSEN, University 
of Michigan Medical School. A concise 
and compact discussion of electrolyte me- 
tabolism and acid-base balance for the 
physician, medical student, and biologist. 
The book is based on the preclinical mate- 
rial in the author's Diagnostic Biochem- 
istry. 1963. 184 pp. Illustrated paper- 
bound $2.95 

Oxford University Press 
New York 1 6, N. Y. 
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both the U.S. and the U.S.S.R. continue 
to have military implications, however, 
anything approaching an international 
scientific veto on space projects is un- 
likely to be accepted-by either side. 
Coexistence of military and civilian 
space programs in both countries was 
affirmed by the committee's explicit 
recognition of "aggressive" rather than 
the "military" as the antonym of the 
"peaceful" in its title. Neutral delega- 
tions, led by the United Arab Republic, 
supported nonetheless a binding pro- 
hibition on all military activity in outer 
space. 

The proposal to exclude private 
companies from space activities-an 
obvious attack on the American Com- 
munications Satellite Corporation-also 
was a bit embarrassing to the U.S. Our 
official response was that the Soviets 
had taken an ideological position, were 
attempting to impose a single economic 
system (their own) on outer space, 
and that our system was none of their 
business. We were publicly supported 
by other Western states on the commit- 
tee, but in private, both Western and 
neutral delegates appeared to share 
some of the Soviet's uneasiness about 
commercial exploitation-uneasiness 
shared by many in Congress as well. 

The genesis of the Soviet position 
may be ideological, but many of their 
arguments and fears are practical. Pri- 
vate ownership, in their view, compro- 
mises the principle of the liability of 
the launching state for space vehicles. 
This was one reason why they refused 
to consider a separate treaty on liabil- 
ity, despite very close agreement with 
the U.S. on the specific contents of 
such a treaty. The U.S. sought to al- 
leviate this worry by explicitly recog- 
nizing that private corporations active 
in outer space were to be chartered 
and regulated by the government, and 
by accepting liability for them. But 
the Soviets fear, nonetheless, a sort of 
"United Fruit Company" in outer space, 
and imagine a time when the U.S. 
would shrug, deliver a lecture on free 
enterprise, and claim it had no control 
over the activities of its citizens in 
outer space. 

On this question the deadlock seems 
permanent unless the Soviet position 
changes, for the Communications Satel- 
lite Corporation is a going concern, and 
there is little chance that it will be 
dismantled. 

The final point of disagreement came 
on the use of reconnaissance satellites 
(such as the Air Force's Samos) for 
intelligence gathering. The Soviets call 

A A 
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this espionage, and want to prohibit it 
altogether. The U.S. calls it "observa- 
tion to promote national security," and 
regards it as a legitimate and "peaceful" 
use of space that promotes international 
stability by closing the "information 
gap" between Communist and non- 
Communist countries. Since what we 
call the "information gap" amounts, in 
fact, to the overall Soviet security 
system, it is hardly surprising that they 
failed to welcome our arguments. 

The Soviets also related reconnais- 
sance satellites to a treaty on rescue 
and return of disabled astronauts and 
spacecraft, pointing out that no country 
would return an enemy intelligence 
satellite that fell by chance on its ter- 
ritory. The U.S., basically, agrees that 
this is a problem, but it would rather 
smudge over the issue, make de facto 
exceptions for the spy satellites, and 
proceed with the rescue and return 
treaty nonetheless. The Soviets, insisting 
on stark clarity, say the two are in- 
compatible, and they won't take one 
without the other. 

The failure to reach any agreement 
on legal principles does not augur well 
for international cooperation on scien- 
tific projects in outer space. The tech- 
nical counterpart of the U.N. legal sub- 
committee opens meetings in Geneva 
next week, and the U.S.-U.S.S.R. bi- 
lateral agreements on weather and com- 
munications satellites are scheduled to 
go into effect on 20 May. These do 
not seem directly threatened by the 
legal stalemate, but the work of the 
scientists would be a good deal easier, 
and their positions less tenuous, had 
the politicians been able to record some 
progress.-ELINOR LANGER 

Announcements 

The National Cancer Institute and 
the U.S. Atomic Energy Commission 
have begun a joint project to investi- 
gate the roles of radiation, viruses, and 
chemicals as causes of cancer. The re- 
search is being conducted at Oak Ridge 
National Laboratories, Tennessee. 

Films and other educational materi- 
als on dermatology may be bought or 
rented from the new Institute for Der- 
matologic Communication and Educa- 
tion. The institute was established in 
response to recommendations made last 
September at a meeting of the Inter- 
national Committee of Dermatology 
and the house of delegates of the 
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MODERN RESEARCH-MINDED LABS are quick to recognize 
how Nalgene? labware meets, and often exceeds, their own critical 
standards. Take, for example, the new Nalgene beakers and bottles of 
TEFLON* FEP. Their extreme temperature range (from 27O?C to 
+2O5?C) lets them handle or store cryogenic materials, then shrug 
off the heat of any sterilizing method. They're inert to just about a!! 
chemicals. And unbreakable! Now, for the first time, Nalge's advanced 
technology makes them available at production-run prices. You'll find 
the same uncompromising quality, and the same economy, in each of 
the hundreds of items, from pipets to carboys, in the world's most com- 
plete line of plastic labware. See your 
lab supply dealer, or write for your 
copy of Catalog L-962. Dept. 2729, The ^, NALGENE 
Nalge Co., Inc., Rochester 2, New York.W LABIAARE 
*DuPont registered trademark Leader in quality plastic labware since 1947 
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VISCOSITY* 
*"That property of a body in virtue 
of which, when flow occurs inside it, 
forces arise in such a direction as 
to oppose the flow." - Webster 

BROOKFIELDI 
*Pioneer and world leader in the 
development and manufacture of 
precision viscosity instruments. 
Today, Brookfield is universally 
accepted as the World's Standard for 
Viscosity Measurement and Control! 

AND YOU* 
*A scientist interested in easy, 
accurate viscosity measurement or 
control for laboratory or production 
processes. You'll be happy to learn, 
too, that more than 300 technical 
articles and references based on 
Brookfield and viscosity measurement 
of 200 different materials have been 
published in the past ten years. You 
are sselcome to any of this data which 
may pertain to viscosity measure- 
ment control problems you have. 

Brookfield know holv is yours for 
the asking without obligation. 

Et48INAERING LABORATOR3RS | 

JONCORPORA'TE .1 Ith 

STOUGHTON 24, MASSACHUSETTS 

TRI-R Electronic THERMOMETER 
THERMISTOR TYPE 
a RAPID... 

Read temperature 
in seconds : 

* ACCURATE... . 
?12% Of scale 

range 

* RANGES . ..s+Oi 
From -35 
to ?1500C. 

*0 REMOTE 
READ- 
ING... 
Leads to 
1000 feet 

* LOW 
COST... 
Priced f rom $72.00 

* STABLE... 
Mercury cell battery models, regulated line operated models 

l PROBES... 
Interchangeable and special for human, animal, laboratory use 

For Thermometer bulletin write Dept. S53 

SCIENCE, VOL. 140 



GREASELESS 

Hl-VACUUM 

GLASSWARE 
- 

CI 

* s >,. ~ ~~~~~~~~~~~~~.. ...... 

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

7 - 7 \''.. 4 1 z ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. ...... 

t""'g~~~~~~~tv 
S" ME E o 

~~~~~~~~~~~.. . .. .. ..... ..... ' . . .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. ... ...... 

Handiest 0-Ring 
Joint available 
The unique Delmar-UJrry 0-Ring 
Joint has three pressure ridges. 
These multiple pressure points 
within the 0-Ring joint provide 
truly positive seals at pressures 
down to 10-'mm and at tempera- 
tures from -40?F to 500?F. 

prsue dow to 1O-mm. Usable 

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

A SUBSIDIARY F COLEMA INTRMNS INC 

10 MAY 1963 | 
.. . 

. 

= 

_...... 

S ~ ~ ~ ~ ~ ~ ~ .. . ..............ik." 
. . .. . . :.$2. . .. . . . 

.. . m ... ... 

_1 . .. ... ... : 

.. . . . . , . . . . . . . 

n~~~~~~~~~~~~~~~~~~~~~~. ........ 

presure dowv toilab .llsbl 
in thas thremprerature ridgesfro 

These mutipl +20?C.Avalabe pint 

siesfomw0 to 40mm and at ternpera. 

Winthe temperaturaloge frMS 

-4't 20C.Aalbei 
siefrmt \adto m 

Wrt foSII RYO Cataloq MNTR SETIC 

International League of Dermatological 
Societies. The institute's president is 
Marion B. Sulzberger, technical direc- 
tor of research for the U.S. Army Re- 
search and Development Command. 

Detailed descriptions and price lists 
of the films are available from the 
institute's headquarters, 630 Ninth 
Ave., New York 36. 

Massachusetts Institute of Technol- 
ogy will establish an advanced study 
center for practicing engineers and en- 
gineering professors under a $5 million 
grant from the Alfred P. Sloan Foun- 
dation. The first classes are scheduled 
to begin next year. Plans call for for- 
mal study courses on recent advances in 
science and engineering concepts, de- 
signed to provide advanced education 
beyond formal degree programs. The 
center will be part of the M.I.T. school 
of engineering. 

A standard method for evaluating 
radiological health specialists is being 
developed by the U.S. Public Health 
Service's radiological health division. 
A contract to set up a complete set of 
examinations has been assigned to the 
Professional Examination Service of 
the American Public Health Associa- 
tion. The project is expected to take 2 
years to complete; it will provide basic 
standards by which federal, state, and 
local agencies may evaluate workers in 
radiological health. Further informa- 
tion is available from the Professional 
Examination Service, 1790 Broadway, 
New York 19. 

Courses 

The School of Mines and Metallurgy 
at the University of Missouri, Rolla, 
plans two consecutive programs in 
polymer chemistry: 

A polymer orientation course is 
scheduled for 3-14 June and will cover 
basic organic and physical polymer 
chemistry. Laboratory and classroom 
sessions are planned. Applicants must 
have college-level knowledge of organic 
chemistry, and at least 1 year's experi- 
ence in a chemical laboratory. Regis- 
tration fee is $100. 

A conference on the chemistry and 
physics of polmers will take place 
17-21 June at the university. Topics 
covered will include physical, chemical, 
and mechanical structure and proper- 
ties of polymers; chemistry and physics 
of polyesters and polyamides; and ad- 
dition polymers. Practical knowledge 
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one of a series 

A New Concept 
in Ion Exchangers 

DEAE-Sephadex 
Introduction of ionic groups into 
SEPHADEX, a hydrophilic insoluble 
product derived from cross-linking the 
polysaccharide, dextran, makes possi- 
ble an entirely new series of ion 
exchangers. The SEPHADEX ion ex. 
changers have 

* High capacity 
* Low nonspecific adsorption 

SEPHADEX ion exchangers make possi- 
ble the purification, separation and 
fractionation of a wide range of low 
molecular weight, complex organic 
compounds, proteins, and related ni- 
trogenous substances with high yields. 

A diversity of types, both anionic and 
cationic, are available to meet specific 
requirements. Have you investigated- 

DEAE-Sephadex 
Active group diethylaminoethyl 

character anionic, medium basic 
capacity 3-4 meq/g 

DEAE-SEPHADEX is prepared in two 
types with different porosities: A-25, 
highly cross-linked and with a large 
capacity for smaller molecules (less 
than M.W. 10,000), and A-50, which 
has a far greater binding capacity than 
A-25 for large size molecules-particu- 
larly useful for purification of proteins, 
enzymes, and related nitrogenous 
compounds. 
DEAE-SEPHADEX A-25 and A-50 are 
available in the following sieve frac- 
tions: Coarse, Medium, and Fine. 

/ PHARMACIA FINE CHEMICALS, INC. 
501 FIFTH AVENUE 
NEW YORK 17, NEW YORK 

SOl Send me information on 
SEPHADEX Ion Exchangers. 
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of polymers is required for this pro- 
gram. Registration fee is $40. 

Campus housing and dining facilities 
are available for both programs. (W. 
Bosch, Missouri School of Mines and 
Metallurgy, Rolla) 

A 12-month course in reactor opera- 
tions supervision will begin 23 Septem- 
ber at Oak Ridge National Laboratory, 
Oak Ridge, Tenn. The program is spon- 
sored by the U.S. Atomic Energy Com- 
mission, and is designed for interna- 
tional participation. It provides basic 
instruction in nuclear engineering, with 
emphasis on reactor operation. 

The course is open to U.S. and for- 
eign graduate students. Applicants must 
have at least a bachelor's degree in 
chemistry, physics, metallurgy, mathe- 
matics, engineering physics, or engi- 
neering. Tuition is $2000. 

U.S. citizens must be sponsored by 
the AEC, its contractors, or other ap- 
propriate government agencies. Appli- 
cations may be sent to the Director, 
Education Division, Oak Ridge Na- 
tional Laboratory, P.O. Box X, Oak 
Ridge, Tenn. 

Applicants from other countries must 
have their government's approval. Fi- 
nancial assistance, if needed, may be 
obtained through the Agency for Inter- 
national Development, the Internation- 
al Atomic Energy Agency, the Organi- 
zation of American States, or the 
World Health Organization. Applica- 
tion must be made through the candi- 
date's embassy or legation in Washing- 
ton, to the AEC. Deadline for receipt of 
applications: 15 June. 

A laboratory course in histochemis- 
try will be presented 10-22 June at the 
University of Kansas Medical Center. 
It will include principles, techniques 
and applications of histochemistry. Tui- 
tion is $75 per week; fellowships are 
available. (Department of Postgraduate 
Medical Education, University of Kan- 
sas School of Medicine, Kansas City 3) 

Applications are being accepted for 
participation in the University of Okla- 
homa's conferences on advanced com- 
puter science and related mathematics 
or on biostatistics and computerscience. 
The courses are scheduled for 27 June 
to 23 Jully, and are open to college 
professors who have a knowledge of 
computer programming. Forty-six sti- 
pends of $405, plus partial travel al- 
lowances will be provided. The courses 
will include work on advanced program 

delivers temperatures to -600F. 

A new method of freeze drying. The free 
flow of vapor pressure from ports to con- 
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vapors. 
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m Chamber and manifold freeze drying with- 
out attachment or detachment of parts, can 
be done at the same time. 
m May be used for freezing, or as a re- 
frigerator to -60 OF. 
m Visible condenser chamber is completely 
accessible for easy defrosting and cleaning. 
Mechanically refrigerated portable 
freeze dryer (Model #FD Portable). .$550.OO 
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Send for detailed in- 
formation or ask for 
sample Vac Valve on 
Write De. S. .1:. 

THERMOVACNUTRE CORPLE 

654w ofenpry prstreet Brooky 31,t New York 
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techniques, numerical analysis, Monte 
Carlo methods, logical programming, 
compiler construction, linear program- 
ming, mathematical models, and com- 
putability. (R. V. Andree, Department 
of Mathematics, University of Okla- 
homa, Norman) 

The chemical division of the Amer- 
ican Society for Quality Control will 
present a course 20-22 June, at the 
University of Rochester, N.Y. It will 
review control techniques now in use, 
and will introduce new techniques that 
use cumulative sum charts, exponen- 
tially weighted means, and methods of 
adaptive quality control. The fee for 
the course is $120. (R. J. Malach, Color 
Technology Div., Kodak Park, Bldg. 
65, Eastman Kodak Co., Rochester 4, 
N.Y.) 

A graduate course in marine science 
will be held 4 June to 17 August at the 
University of Texas Institute of Marine 
Sciences. The program will include gen- 
eral marine science, microbiology, ge- 
ology, icthyology, and research prob- 
lems. The course will conclude with an 
8-day trip to the coral reefs at Vera- 
cruz, Mexico, to study tropical marine 
life. Ten NSF stipends of $300 will be 
awarded, plus dependent and travel al- 
lowances. Part-time research assistant- 
ships are also available. (H. T. Odum, 
Director, University of Texas Marine 
Institute, Port Aransas) 

Meeting Notes 

Papers are invited in all branches of 
applied spectroscopy for a symposium 
scheduled 16-18 September, in Ottawa, 
Ontario, Canada. The meeting is spon- 
sored by the Canadian Association for 
Applied Spectroscopy. Deadline for re- 
ceipt of titles and abstracts: 3 June. 
(J. Kelly, The Steel Company of Can- 
ada, Metallurgical and Chemical Lab- 
oratory, Wilcox St., Hamilton, Ont.) 

The date of the 1964 annual meet- 
ing of the Electron Microscope So- 
ciety of America, to be held in Detroit, 
has been changed to 13-17 October to 
avoid conflict with the Third European 
Regional Conference on Electron Mi- 
croscopy, which will be held in Prague, 
in August 1964. 

Papers are being solicited by the In- 
stitute of Electrical and Electronic En- 
gineers for the 1963 Northeast Elec- 
tronics Research and Engineering 
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The compact, hazard-proof answer to the many laboratory demands for a 
low-cost magnetic stirrer, that can be used in your own bath: -MAG-JET. 
You can immerse this unique magnetic stirrer without fear of electric 
shock, corrosion or inefficient operation . . . MAG-JET is a compact, 
enclosed turbine, made of sturdy cast aluminum, with an impeller that 
rides in jewelled bearings. 
MAG-JET requires no electricity ... operates with complete efficiency on 
water pressure, air pressure or equivalent vacuum . . . just the right unit 
for agitating tissue cultures in flasks or small beakers ... right in your own 
constant temperature bath. 
Use MAG-JET singly or in series for stirring multiple batches in one bath 
. . . and priced so attractively, too. 
MAG-JET, with stirring bar, Will No. 25212X ............... $16.95 each 

Less 10 70 for 12 or more 

. / aA NEW STAR HAS BEEN ADDED 
TO WILL'S COMPLETE LINE 
OF STIRRERS AND HOT PLATES 

Will No. 16050 DYLATHERM |Will No. 25230 GYRATHERM JR. Will No. 25225 GYRATHERM 
Hot Plate only; 6-inch diameter, Magnetic Stirrer-Hlot Plate; 6- SENIOR Magnetic Stirrer-Hot 
550 watts. For 115 volts, 60 inch plate, 650 watts, direct Plate; 8-inch plate, 850 watts, 
cycle, AC. only $.00 drive, for 115 volts, AC .....exclusive high torque belt drive 

only $75.00 .....fan-cooled, for 115 volts, AC 
_ ~~~~~~~~~~~~~~~~~~~~only $115.00 

{5Ar 1 + Scientific, Inc. 0;;: W 
ill 

|| and subsidiaries 
Will No. 16050 Will NRochester 3 , N.Y .* Baltim ore 24, Md. * New York 52, N.Y. 

_0 watts.For volts,60 inchpAtlanta 2e , Ga. * Buffalo 5, N. Y. * So. Charleston 9, W. Va. 
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NEW 
LEITZ 

MODEL M 
PHOTROM ETER 
...for calorimetric chemical analysis 

fast* simple * accurate 
40 precalibrated determinations* 

Exclusive single-knob operation ...no 
further adjustments 

Extra-large, easier-to-read meter 

Covers entire range of the visible 
spectrum 

Sturdy, stable construction for years of 
accurate performance 

*Available uncalibrated for special purposes 

Write for illustrated brochure. 

E. LEITZ, INC. 
468 PARK AVENUE SOUTH. NEW YORK 16. N.Y. 
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Meeting (NEREM), 4-6 November, in 
Boston, Mass. The papers should de- 
scribe significant original advances in 
engineering research and development. 
Speakers are requested to submit a 35- 
to 50-word abstract and a summary of 
600 to 1000 words. Deadline: 7 June. 
(A. 0. McCoubrey, 313 Washington 
St., Newton 58, Mass.) 

Scientists in the News 

Charles C. Sprague has been ap- 
pointed dean of the Tulane University 
School of Medicine. Sprague, professor 
of medicine and director of the hema- 
tology laboratory at Tulane, succeeds 
M. E. Lapham, who was named provost 
of the university. 

At the University of Michigan: 
Margaret J. Hunter, research bio- 

physicist at the Institute of Science and 
Technology, has been appointed asso- 
ciate professor of biological chemistry. 

Kenneth E. Jochim, head of the bio- 
dynamics section, defense research lab- 
oratories at General Motors Corp., has 
been named professor of physiology. 

John P. Dawson, of the Harvard 
University law school, will be visiting 
professor of law for the fall semester. 

Kenneth S. Pitzer, president of Rice 
University, has been awarded the 12th 
Priestly Memorial award of Dickinson 
College for "contributions to the wel- 
fare of mankind through chemistry." 

Frederick Coulston has been ap- 
pointed professor of experimental 
pathology and toxicology at the Al- 
bany Medical College of Union Uni- 
versity. He previously served at the 
Sterling-Winthrop Research Institute 
as director of experimental pathology 
and toxicology and as assistant director 
of the biology division. 

Rachmiel Levine, chairman of the 
department of medicine at New York 
Medical College has been elected 1963 
president of the Association for Re- 
search of Nervous and Mental Dis- 
eases. 

Frederick B. Llewellyn has been ap- 
pointed science adviser to and deputy 
for the director of the University of 
Michigan Institute of Science and Tech- 
nology. Liewellyn, who joined the in- 
stitute in 1961, previously served as 
executive secretary- to the President's 
Science Advisory Committee. 

New president of the National Soci- 
ety of Professional Engineers is John 
H. Stufflebean, chief engineer at Blan- 
ton and Cole, Tucson, Ariz. 

Franz Sondheimer, head of the or- 
ganic chemistry department at the 
Weizmann Institute of Science, New 
York, has been named recipient of the 
Corday-Morgan medal for his "con- 
tributions to the chemistry of natural 
products." The Chemical Society of 
London's award includes a silver 
medal and an honorarium of 400 
guineas ($1176). 

New director of the Dounreay Ex- 
perimental Reactor Establishment, 
United Kingdom Atomic Energy Au- 
thority, is Roy R. Matthews, formerly 
a deputy director in the Authority's 
reactor group. He succeeds R. Hurst, 
who will become director of research 
of the British Ship Research Associa- 
tion. 

Recent Deaths 

Wilfred H. Crook, 75; retired chair- 
man of the department of economics, 
Colgate University; 16 April. 

James A. Doull, 73; director of the 
Leonard Wood Memorial for the Eradi- 
cation of Leprosy, Washington; 6 April. 

Scott V. Eaton, 77; associate profes- 
sor emeritus of botany at the Univer- 
sity of Chicago; 16 February. 

Frank G. Helyar, 80; retired director 
of resident instruction and professor of 
animal husbandry, Rutgers University; 
15 April. 

Helen Stephens Noble, 70; retired 
associate professor of higher mathemat- 
ics, Fairleigh Dickinson University; 29 
April. 

Louis A. Pardue, 62; former vice 
president and director of graduate stud- 
ies at Virginia Polytechnic Institute; 27 
April. 

William H. R. Shaw, 38; chemistry 
professor at Arizona State University; 
24 April. 

Abraham Segal, 63; former director 
of urology, Jewish Hospital of Brook- 
lyn; 19 April. 

Gilbert L. Stout, 64; chief of the 
bureau of plant pathology, California 
Department of Agriculture; 19 April. 

Theodore Von Karman, 81; space 
and aeronautical engineer, Aachen, 
Germany, 6 May. 

Carl J. Wiggers, 79; professor emeri- 
tus at Western Reserve University's de- 
partment of physiology; 28 April. 
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