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LEITZ MODEL M PHOTROMETER 

THE ONLY PHOTOMETER 

THAT COMBINES 

THESE IMPORTANT FEATURES 

1. Larger ...more easily readable meter! 

Accurate readings are obtained quickly and 

easily. New streamlined design incorporates 

unequalled stability. 

2. Only 1.5 ml of solution needed! Precise 

determinations can now be made with less 

than half the quantities formerly required. 
The Leitz Model M Photrometer gives you 
the accurate and dependable readings that 

have set the standard for optimum require? 
ments in clinical chemistry. 

3. Precalibrated or uncalibrated! Leitz 

continues to offer the unique feature of cali- 

brating each instrument individually for 

forty of the most commonly used determina? 

tions. Also available uncalibrated. 

E. LEITZ, INC. 

468 Park Avenue South, New York 16, New York 

Leitz dependability. Since you're experi? 
enced with laboratory equipment, you know 

the enduring dependability of a Leitz 

Photrometer is the surest way to obtain 
reliable results every time?year after year. 

Get all the facts . . . write for literature 

providing full information on all the impor? 
tant new features and conveniences built 
into the latest Model M. Fill out coupon... 
MAIL TODAY! 

Gentlemen: Dept. SC-421 

? Please send me complete information 
on the New Leitz Model M Photrometer. 

? Kindly have Leitz representative 
phone for appointment to demonstrate 
Photrometer at no obligation to me. 

Name__ 
A ddr ess_ 

City_ 
Telephone- 

_Zone_ _State_ 



SAUNDERS 

outstanding 
texts in the 

biological 
sciences 

Villee?BIOLOGY 

^ " 

Villee, Walker & Smith?GENERAL ZOOLOGY 

Giese?CELL PHYSIOLOGY 

Turner?GENERAL ENDOCRINOLOGY 

Odum?ECOLOGY 

Maximow & Bloom?HISTOLOGY 

Carpenter?MICROBIOLOGY 

Balinsky?EMBRYOLOGY 

Orr?VERTEBRATE BIOLOGY 

DeRobertis, Nowinski & Saez?GENERAL 

CYTOLOGY 

Guyton?FUNCTION of the HUMAN BODY 

Strauss?Outline of CHEMICAL GENETICS 

Consider these books for your classes! 

W. B. SAUNDERS COMPANY 

SCIENCE is published weekly by the AAAS, 1515 Massachusetts Ave., NW, Washington 5, D.C. Second-class postage paid at Washington, D.C, and 
additional mailing office. Annual subscriptions: $8.50; foreign postage, $1.50; Canadian postage, 154 

West Washington Square 

Philadelphia 5, Pa. 



NEW SPECTROPHOTOMETER GIVES HIGHEST 

UV-VIS PERFORMANCE AT LOW COST 

A new ultraviolet-visible spectrophotometer ? the Perkin- 
Elmer? Model 202?provides photometric and wavelength 
capabilities you expect from more expensive instruments. Its 
low price brings it within the range of any lab budget. 

The Model 202 covers two regions: 190 to 390^ in the 
ultraviolet and 350 to 750^ in the visible. Two scanning 
speeds?two and eight minutes per scan?are available for 
survey or precise work. 

Features: 

? EASE OF OPERATION: Minimum controls, plus Automatic 
Gain Control and slit programming, makes the Model 202 easy 
to run. Records linearly in absorbance units (0? 1.5). 

? OPTICAL NULL RECORDING: For high accuracy in quanti? 
tative analysis, plus high reproducibility. 

? AUTOMATIC GAIN CONTROL: An exclusive feature, auto? 
matically increases energy of the system in high absorption 
areas. Makes the most difficult differential analyses routine. 

NOTEBOOK-SIZE CHART: Spectra of each range recorded on 
standard 8V2XII chart, with large ordinate for accuracy. Linear 
wavelength presentation. Specifications are: 

For literature and spectra, write to Perkin-Elmer Corporation, 
910 Main Avenue, Norwalk, Connecticut. 

INSTRUMENT DIVISION 

Perkin-Elmer 
^^w. 

NORWALK, CONNECTICUT 
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Editorial What Laymen Can Ask of Scientists. 1195 

Articles Francis Bacon as Educator: L. C. Eiseley. 119T 

He inspired the creation of the Royal Society and foresaw the rise of modern 
science. 

Keys to Cultural Understanding: R. W. Force and M. Force. 1202 

Figures of speech are tangible manifestations of fundamental modes of perception 
and conceptualization. 

Scientist and Public: R. Dubos. . . .'. . . .'.. 12OT 

Why is the scientist, once a "natural philosopher," now considered a barbarian 
by many educated laymen? 

Teaching and Research in Art Conservation: R. J. Gettens.. 1212 

A university and a foundation join forces to help save our cultural heritage. 

Sarsen Stones of Stonehenge: P. A. Hill .. 1216 

How and by what route were the stones transported? What is the significance 
of their markings? 

Science in the News The Atomic Airplane: Its Death Has Been Mourned by Few. 1223 

Book Reviews Rationalism versus Empiricism in Cosmology: G. C. McVittie. 1231 
The temptation to substitute logic for observation is peculiarly hard to resist 
in astronomy. 

Social Sciences and General: The Future of Mankind, reviewed by W. Earle; 
other reviews. 1236 

Biological Sciences: The Wellsprings of Life and The Long Road to Man, 
reviewed by G. G. Simpson; other reviews. 124-2 

Physical Sciences and Engineering: Crystal Structure Analysis and Imperfeetions 
in Crystals, reviewed by F. Seitz; other reviews.,. . 124T 
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Departments Letters from /. E. McDonald; A. W. Adamson and C. P. Snow; W. T. Knox; R. F. 
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Anderson; S. Fialaf S. S. Kety, J. Andriola; Y. Morris and W. W. Cleland ....... 12T1 

New Products; Forthcoming Events. 1205 

Cover Strontium chromate, taken in reflected light during microanalytical studies of the 
crystallization of strontium. The minimum detectable amount is 0.8 to 1.0 fxg (X 160). 
[E. Leitz, Inc, New York] 
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Capable of resolving 20-30 proteins or other large-molecular-weight ionic sub? 

stances in one run on human serum. This technique 
* * 

routinely equals or sur- 

passes the best that can be achieved with starch gel or other electrophoretic 

techniques. Using specially processed acrylamide gels prepared in open-ended 

glass cylinders, it? 

CD resolves 4-5 more proteins than does starch gel, as sharply demarcated 

bands 

CD is more reproducible than either paper or starch 

CD does not react with colorimetric reagents for protein, polysaccharides, 

lipids, or enzymes 

d> is transparent (especially important for high-sensitivity photometric 
studies) 

CD is flexibly adjustable for preferential separation of larger or smaller 

molecular materials 

CD is fast: typically y2 hour vs 1 to 12 hours for paper or starch 

CD handles many specimens in minimum space 

CD is simple to understand and easy to operate 

** patents apj)lied for 

Sales & Service Now in Twelve Regional Offices 

C A( N A L C O 

CANAL 

INDUSTRIAL 

CORPORATION 

4-935 CORDELL AVENUE, BETHESDA, MARYLAND 

Freeing the Scientist for Science 
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BOOKS 

PHYSICAL CHEMISTRY of MACROMOLECULES 

By CHARLES TANFORD, Duke University. An 

important new text that covers (in turn) the major 
areas of physical chemistry: molecular structure, 
molecular statistics, thermodynamics, transport proc? 
esses, electrostatics, and kinetics. The author pre- 

QUANTUM MECHANICS 

By EUGEN MERZBACHER, University of 
North Carolina. By limiting the range of topics 
covered (omitting relativistic Quantum Mechanics 
and field quantization and including only the ele? 
ments of the many-particle theory), Dr. Merzbacher 
has been able, in one volume, to present as com? 

plete as possible a treatment of the subject and its 

application to simple physical systems. 7967. Ap? 
prox. 580 pages. Prob. $11.00.* 

NUCLEAR INSTRUMENTATION 

and METHODS 
Edited by ARTHUR H. SNELL, Oak Ridge Na? 

tional Laboratory. This useful book is unique in a 

rapidly developing field in that it is the only book 
available that offers a succinctly detailed description 
of the most modern "wrinkles" in instrument and 
circuit design in nuclear physics. The book is dis? 

tinguished by its presentation of applications to 

dosimetry and health physics and by its compre? 
hensive treatment of counting statistics outlined in 
a practical mathematical language easily within the 
reach of experimentalists. 7967. Approx. 944 

pages. Prob. $12.00. 

GEOGRAPHY of NORDEN 
Edited by AXEL S0MME. This book contains 

papers presented at the 19th International Geo? 

graphical Congress. In these papers leading geog- 
raphers of Norden present detailed geographical 
description of their individual countries. Also in? 
cluded are specialized articles on the general cli? 

mate, natural resources and their use, surrounding 
seas, and geology and morphology, all of the land 

complex known as Norden. 1961. In press. 

The FIRE of LIFE 

By MAX KLEIBER, University of California at 
Davis. This introduction to animal energetics is 
the work of one of the most distinguished and well- 
known figures in the field of bioenergetics?and it 

fully reflects the author's unusual abilities as a 
teacher. The aim of the book is to familiarize the 
reader with fundamental concepts (i.e., heat, latent 

heat, chemical energy, etc.) and basic relationships 
(e.g., the relationship between rate of heat produc? 
tion and environmental temperature). 7967. Ap? 
prox. 400 pages. Prob. $10.00.* 
* Textbook edition available for college adoption. 

sents a summary of the fundamental theory in each 
of these areas and then shows how the theory may 
be modified or extended to become applicable to 
molecules of very high molecular weight. 1961. 

Approx. 752 pages. Prob. $18.00.* 

METAL IODIDES and IODIDE METALS 

By ROBERT F. ROLSTEN, CONVAIR Division 

of the General Dynamics Corp. Complete up-to- 
date coverage of the important "iodide method" for 

preparing ductile metals. The book presents the 
information necessary for designing and operating 
an iodide cell, gives the details of the preparation 
and properties of the metal iodides (including 
boron, germanium, and silicon iodides), and shows 
how the various iodide compounds can be used to 

prepare high purity elements and alloys. One of 
the publications in the Electrochemkal Society 
Series. 1961. Approx. 496 pages. Prob. 

$17.50. 

CELL HEREDITY 

By RUTH SAGER and FRANCIS J. RYAN, 
both of Columbia University. This book approaches 
general genetics from the standpoint of current 

knowledge and integrates recent findings in molec? 
ular genetics into the framework of classical 

genetics. 1961. Approx. 440 pages. Prob. 
$7.50. 

MICROBIAL CELL WALLS 

By MILTON R. J. SALTON, University of 
Manchester, Great Britain. Makes available the 
1960 CIBA Lectures in Microbial Biochemistry, 
presented at Rutgers University. The book de? 
scribes the general physical, chemical, and bio? 
chemical properties of microbial cell walls which 
constitute the major structural components of 

microorganisms. 1961. Approx. 112 pages. 
Prob. $3.50. 

INTRODUCTION fo SOIL 

MICROBIOLOGY 

By MARTIN ALEXANDER, Cornell Univer? 

sity. Combining the agronomic, biological, and bio? 
chemical approaches to soil microbiology, this new 

introductory work concentrates on three basic 

aspects of the subject: 1) the biological processes 
that take place in the soil and their importance to 
soil fertility and plant growth; 2) a characterization 
of the subterranean microflora, from both the de? 

scriptive and the functional viewpoints; and 3) a 
biochemical consideration of the various processes 
brought about by the microflora. 1961. Approx. 
500 pages. Prob. $9.50. 

Send for examination copies. 

JOHN WILEY & SONS, Inc. 440 Park Avenue South, New York 16, N. Y. 
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PROBABILITY and 

EXPERIMENTAL ERRORS in SCIENCE 

An Elementary Summary for Students of 
Science 

By LYMAN G. PARRATT, Cornell University. 
Covers both the experimental and classical defini? 
tion of probability, but primary emphasis is on ex? 

perimental definition. Classical games of chance are 
introduced early in the text, and then discussion is 
shifted to measurements and general statistical con? 

cepts. 7967. In press. 

The PHYSICAL PRINCIPLES 

of ASTRONAUTICS 

Fundamentals of Dynamical Astronomy and 

Space Flight 

By ARTHUR I. BERMAN, Hartford Graduate 
Division, Rensselaer Polytechnic Institute. Offers 
an accurate and thorough exposition of funda? 
mental ideas and principles that will present little 

difficulty to< a reader with a general physics and 
calculus background. There is an abundance of in? 

teresting worked-out example problems that illus? 
trate the more difficult concepts developed in the 
text. 7967. Approx. 360 pages. Prob. $9.25.* 

INTRODUCTION to GEOMETRY 

By H. S. M. COXETER, University of Toronto. 
Provides a lively, yet rigorous exposition of the 

subject. Written by an internationally known 

geometer, the book not only reveals the inherent 
interest of geometry itself, but also shows its use? 
fulness in the study of kinematics, crystallography, 
statistics, and botany, and in other branches of 
mathematics. 1961. Approx. 384 pages. Prob. 
$9.75. 

BOUNDARY and EIGENVALUE 

PROBLEMS in MATHEMATICAL 

PHYSICS 

By HANS SAGAN, University of Idaho. The 

theory of orthogonal functions, Fourier Series, and 

Eigenvalues are developed from boundary value 

problems in mathematical physics in this new and 

stimulating book. Particular emphasis is placed on 
the inductive method by which "new" theories are 

developed from examples and problems and sub- 

sequently established by a deductive process. 1961. 
381 pages. $9.50.* 

ELEMENTARY HUMAN PHYSIOLOGY 

By TERENCE A. ROGERS, Stanford University 
School of Medicine. A concise, up-to-date explora? 
tion of human physiology which, written in a lively, 
no-nonsense style, is designed for the undergradu? 
ate with no background in elementary biology. 
7967. Approx. 432 pages. Prob. $6.50. 
* Textbook edition available for college adoption. 

.MOTIVATION and EMOTION 

A Survey of the Determinants of Human 
and Animal Activity 

By PAUL THOMAS YOUNG, University of 
Illinois. This is the first comprehensive book which 

recognizes the interdependence of motivation and 
emotion and logically treats both aspects in a single 
volume. A multifactor approach to the analysis of 
the determinants of human and animal activity is 

employed. 1961. Approx. 640 pages. Prob. 

$10.50.* 

MEASUREMENT and EVALUATION 

in PSYCHOLOGY and EDUCATION 

Second Edition 

By ROBERT L. THORNDIKE and ELIZA- 
BETH HAGEN, both of Teachers College, Colum? 
bia University. This new, revised edition of a 
famous and highly successful text includes material 
on important new tests that have been devised dur? 

ing the past six years, new research findings that are 
relevant to a general text, and new references and 
sources of information. 1961. Approx. 640 

pages. $6.95. 

FUNDAMENTALS of MODERN 

PHYSICS 

By ROBERT MARTIN EISBERG, University of 
Minnesota. This book grew out of the author's 
notes for a course he conducted in modern physics. 
It uses an inductive rather than a postulational ap? 
proach to introduce quantum mechanics and gives 

equal emphasis to unbound as well as bound par? 
ticles 7967. 729 pages. $10.50. 

SENSORY COMMUNICATION 

Edited by WALTER A. ROSENBLITH, Massa? 
chusetts Institute of Technology. An unusual book 

presenting papers from a symposium sponsored by 
the Center for Communications Research. The book 
is both a summary of post-World War II progress 
in the field and a valuable source for information 

important to a general understanding of sensory 
mechanisms from the point of view of receptors, 
brain mechanisms, or behavior of the whole organ? 
ism. An M.LT. Press Book. 1961. Approx. 848 

pages. Prob. $16.00. 

PLASMAS and CONTROLLED FUSION 

By DAVID J. ROSE and MELVILLE CLARK, 

JR., both of Massachusetts Institute of Technology. 
The only book in the rapidly changing plasma field 
that is suitable as a comprehensive and concise 

graduate text, presenting its material as a unified, 
detailed whole. An M.LT. Press Book. 1961. In 

press. 

Send for examination copies. 

JOHN WILEY & SONS, Inc. 440 Park Avenue South, New York 16, N. Y. 
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"Porter-Blum" 

ULTRA-MICROTOMEt 

ALSO CUTS COSTS! 

The "Porter-Blum" is the inexpensive precision 
instrument for electron- and light-microscope 

preparations. This ultra-microtome, known as 

"the standard in its field," will cut serial sections, 
or alternate thin and thick sections, of the highest 

uniformity and at the lowest possible cost. Its 

purchase price is below what you would expect to 

pay for an instrument of this quality, and its re- 

nowned trouble-free operation keeps maintenance 

costs to a minimum even under constant use. 

The "Porter-Blum" will section a wide range of 

difficult materials such as bone, teeth, soft met? 

als, plastics, fibers, hard rubber, etc, as well as 
all types of biological and plant tissues. Finger- 

tip control permits "dialing" required thicknesses 
from 1/2 to 1/40 micron. The unique "by-pass" 
feature enables the operator to cut sections thick- 
er than 1/2 micron when desired. Before you pur- 
chase any ultra-microtome, investigate the quality 
and economy available with the "Porter-Blum," 

Please ask us for Bulletin SC-4MT 

Norwalk, Connecticut 
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ways PICKER "NUCLEAR csai lielp you... 

to separate steroids and 

similar organic complexes 

use this 

Picker Nuclear can help you do more accurate 
radio-paper chromatography to yield quantitative data 
on the amount of several organic complexes present in 
a mixture, or for testing the purity of a given material. 
Two systems are available (1) a continuous scanning 
arrangement that yields a strip chart recording of radio? 
activity that you can lay alongside the chromatogram 
and (2) a stepwise scanning arrangement that gives 
you a printed record of count and time information 
corresponding to the radiation measurement of succes- 

windowless 

ve areas, eacn equal to tne si 

Both systems can f 
* thick (Whatman ^^, Fa^i 
Ter a choice of slit width and r 
thin window flow counters, G 

fe?^>^ 
the original chromatogram 

This Chromatogram Scanning System 
is one of the comprehensive Picker line of nuclear 
instrumentation and supplies: all marketed 
and serviced through a national network of 
company offices staffed by trained Picker people. 
(Picker alone in the nuclear field offers 
this caliber of local service). 

For details call your district office (see 'phone 
book) or write Picker X-Ray Corporation, 
25 South Broadway, White Plains, New York. 

i,%l^^ilMS 

the resultant scanogram 

The Picker Automatic Strip Scanner 
(center) scans the strip chromatogram: 
feeds into the Picker Laboratory Rate- 
meter (right) whose dual output is re? 
corded as both linear and log counts 
by the Dual Recorder (left). 
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THIS CHART SHOWS 

the UV-absorption curve of the 
eluate obtained during a model 

experiment carried out by B. 

Lindqvisf, Mjolkcentralen, Stock? 
holm. The sample investigated 
was the complex mixture of 

polypeptides present in Bacto- 

Peptone.* Nine peaksf A-L, re? 

presenting groups of polypep? 
tides, have been clearly disting? 
uished by the UVICORD after 
molecular sieving through a col? 
umn of SEPHADEX G25.** The 

components leave the column 
more or less in order of descend? 

ing molecular size. Thus peak A 
indicates comparatively large 
molecules. Peak H represents 
tryptophan. 

* Manufactured by Difco Laboratories, 
Detroit, Mich. 
?? Manufactured by AB Pharmacia, 
Uppsala, Sweden. 

^ ANOTHER FINE 

RESOLVED WITH AN LKB 4701 UVICORD 

Connected directly to the column outlet the UVICORD measures continuously and 

without appreciable distortion the UV absorption of an eluate, revealing the inter? 

esting components, even those present in small quantities. 

CHARACTERISTICS 

HIGH VOLUMETRIC RESOLVING POWER 

Five measuring cells of very small volume are available: 
Optical Path Length (mm)_LO 2.0 3.0 4.0 5.0 
Volume of Cell (ml) 0.05. 0.1 0.1 0.2 0.3 

HIGH SENSITIVITY AND WIDE MEASURING 
RANGE 

Example (i): 0.02?/e serum albumin in l-?/oNaCl, 
5 mm cell =?* 10 mm pen deflection (E = 0.05) 

Example (ii): 0.0036% tyrosine in 0.1-N NaOH, 
5 mm cell = 10 mm pen deflection (E = 0.05) 

0.036% tyrosine in 0.1-N NaOH, 
1 mm cell =? 100 mm pen deflection (E = 1) 

LOW UV DOSE ON SENSITIVE MATERIAL 

Absorbed UV energy is approx. 1 milliwatt-second per 
ml at 10 ml/hour. This corresponds to a deterioration 
factor in bovine serum albumin of only 0.0001. 

o 

e 

HIGH TIME AND TEMPERATURE STABILITY 

Output drift during 24 hours amounts to < 5?/o of 
full-scale deflection, i.e., much less than 5?/oT. 

Stability is equally high with ambient temperature 
changes of 15? C (either from 15? to 30? C or, with 
coldroom attachment, from 0? to 15? C). 
ADAPTABILITY 
Connects to any 10 or 100-millivolt, or 0.3-milliamp. 
standard recorder. Suggested choice is the LKB 6520 
D.C. recorder, which provides distinct marking of 
fractions by a colour change of trace. 

Write for brochure 4700 

COMPATIBLE EQUIPMENT 
for chromatography and electrophoresis: ChroMax Columns for preparative paper chromatography* Column Electrophoresis Apparatus 
MiniFIow all-glass Micropump 
Conductolyzer, records salt gradients RadiRac Automatic Fraction Collectors 

_General catalog available 

LKB Instruments Inc, 4840 Rugby Ave., Washington 14, D.C. 

B^' International Sales Headquarters: LKB-Produkter AB, P.O. Box 12220, Stockholm 12, Sweden. 
LKB 



A one-volume coverage of the entire subject 

by internationally recognized authorities? 

offered af a special pre-puhlication price! 

REINHOLO 

The ENCYCLOPEDIA 

of MICROSCOPY 

v PMfells;Hi&rs bf _'v" 
the Encyclopedia- 
of Microscopy v... 

Encyclopedia of ; 
. Spectroscopy,. 
::...::Bncycio0ejd^ '?<:??. 
?.;V/of::^rbn^r;y>-.:;' 

edited by GEORGE L. CLARK 
Research Professor of Analytical Chemistry, 
University of Illinois 

1961, over 650 double-column pages, T'xlO", 
over 140 articles, 600 illustrations. 

S^ccIaI 
PRE-PUBUCATIOM OFFER 

Price through April 30, 1961 . . $22.50 

Price after April 30, 1961 .... $25.00 

ORDER NOW AND SAVE $2.50! 

COVERS 26 KINDS OF MICROSCOPY 

Here is the most extensive collection of information ever 
published on microscopy in one volume. The biological, 
medical, pharmaceutical, forensic, chemical, engineering 
and industrial applications of microscopy as presented in 
this work are easily the most complete and up-to-date ever 
offered in any kind of text or reference work. The coverage 
of 26 kinds of microscopy, including every conceivable 
aspect of electron, electron mirror and field emission mi? 
croscopy, by the most eminent authorities in the world is a 
major scientific achievement. 

Completeness and importance of coverage is also exem- 
plified by articles whch present the microscopic identifica? 
tion of textile fibers, high polymers, plastics, and the like. 
Entirely new and unpublished material on the solid image 
microscope, the ultrasonic microscope, and on flying spot 
and TV microscopes is included. 

CONTAINS HUNDREDS OF OUTSTANDING ILLUSTRATIONS 

More than 600 excellent illustrations feature actual elec? 
tron micrographs, photographs of equipment, and dia1- 
grams. This indispensable Encyclopedia will prove of 
great value to everyone who uses a microscope?whether 
in biology, medicine or industrial research. 

SECTION HEADINGS TO THE MORE THAN 140 ARTICLES: 

Autoradiography ? Chemical Microscopy ? Electron Microscopy ? 
Electron Mirror Microscopy? Field Emission Microscopy? Fluorescence 
Microscopy? Flying Spot Microscopy? Forensic Microscopy ?General 
Microscopy ? Historadiography ? Industrial Hygiene Microscopy ?. 
Infrared Spectroscopy ? Interference Microscopy ? Light (Optical) 
Microscopy? Metallography ? Micr'ometron Automatic Microscope ? 
Optical Mineralogy ? Phase Microscopy ? Polarizing Microscopy? 
Resinography ? Stereoscopic Microscopy ? TV Microscopy ? Ultra- 
microscopy ? Ultrasonic Absorption Microscopy ?Ultraviolet Micros? 
copy?X-Ray Microscopy. 

21 APRIL 1961 

This comprehensive and authoritative treatment of the 

broad field of microscopy takes on major significance 
in view of discoveries such as the electron, X-ray and 
ultrasonic microscopes. The Encyclopedia of Micros? 

copy is a landmark in its subject, and a fine com- 

panion volume to its contemporary volumes, The 

Encyclopedia of the Biological Sciences and The 

Encyclopedia of Spectroscopy. 

IO DAY FREE TRIAL. OFFER! 

REINHOLD PUBLISHING CORPORATION 
Dept. M-807, 430 Park Avenue, New York 22, N. Y. i 

Send me-copy(ies) of The Encyclopedia of i 
Microscopy for 10 days* FREE TRIAL at the special pre-pub- lication price of $22.50 each. (I understand that after April 30, 
1961, the price is $25.00 each). | 
D Total purchase price enclosed {check or money order). Rein- I 

hold pays all shipping cpsfs. Please add 3% sales.tax on N.Y.C orders.. I 
LJ Bill me D Bill company for totaJ purchase price plus shipping costs I 

Please print | 
NAME_;_:_;_ I 

ADDRESS- 

CITY_ -ZONE- -STATE-. 
SAVE MONEY! You save postage and delivery charges by sending payment with order. Same return privilege guaranteed- Send check or mbney- order only. DO NOT ENCLOSE CASH! 
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WRITE FOR 6 page brochure 
illustroting the areas 
covered by Model 500, and 
descriptive brochure sum- 
marizing F & M's five 
chromatographic instruments. 

LINEAR PROGRAMMED 
HIGHTJEMPtRATURE 

GAS CHROMATOGRAPH-MODEL 500 

FEATURING 
? Independent operation 

to 500? C?column, detec? 
tor, and injection port. 

? 18 linear heating rates. 
? Circulating air oven 

for columns to 50 ft. 
. Fast-heating, fast-cooling 
. 6 min.-change column and 

re-establish basetine. 

1160 

8 OF A SERIES 

LINEAR PROGRAMMED 

TEMPERATURE GAS 

CHROMATOGRAPHY 

8. ANALYSIS OF 

AROMATIC COMPOUNDS 

Until recently, the application of 
gas chromatography to aromatic com? 
pounds derived from coal tar was re- 
stricted to mixtures boiling below 
300?Ci>3. Due to the complex and 
wide-boiling nature of these mixtures, 
several chromatograms had to be run 
at different constant column tempera? 
tures to separate all of the compo? 
nents. Much of the gas chromato- 
graphic detail for the higher boiling 
components is lost due to peak spread? 
ing and it is difficult to use the data 
either qualitatively or quantitatively. 

The use of linear programmed tem? 
perature gas chromatography, how? 
ever, enables analysis of such complex 
mixtures in a single run and also 
facilitates both qualitative and quanti? 
tative analysis. The chromatogram at 
the left illustrates this for the analysis 
of a 17-component mixture of aro? 
matic hydrocarbons ranging from 
xylene (b.p. 139?C) to chrysene (b.p. 
448?C). The accuracy of the analysis 
is shown in the following table. 

Quantitative Analysis 
Compound Added, % Found, % 
Xylene 
Mesitylene 
Xylene 

sityl 
Pseudocumene 
Hemimellitene 
Indan 
Napthalene 
Diphenyl 
1,2-Demethylnaphthalene 
Acenaphthene 
Diphenylene oxide 
Fluorene 
Phenanthrene 
Carbazole 
Fluoranthene 
Pyrene 
1,2-Benza fluorene 
Chrysene 

The last column lists the amounts 
of each compound determined by sim? 
ple peak area summation. The ex? 
cellent results are attributed largely 
to the good separation and the sharp 
peaks obtained by temperature pro? 
gramming a well-conditioned Apiezon 
L column. 

This analysis was made on a Model 
500 Linear Programmed High Tem? 
perature Gas Chromatograph2. This 
unit uses stable, hot-wire thermal con? 
ductivity detection for operation to 
500? C. Separate and independent 
temperature controls for the column, 
detector, and injection port are also 
featured. 

LITERATURE CITED 
(1.) Dupire, F., Z. Anal. Chem., 170, 317- 

326 (1959). 
(2.) *Martin, A. J., Bennett, C. E., and 

Martinez, F. W. Jr., "Linear Program? 
med Temperature Gas Chromatography/* 
presented at the Cleveland ACS Meeting, 
April 1960. 

(3.) Ta-Chuang Lo Chang, and Karr, C, 
Anal. Chim. Acta, 21, 474-490 (1959). 

*Write F & M for free copies. 

F&M 1202 ARNOLD AVE., N.C.C. AIR BASE 
NEW CASTLE, DEL. PHONE EA 8-6606 
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a new specially 

processed gelatin? 
forms gels that 

resist heat... 

thiogel* 

THIOGEL is a versatile material with 
unique properties that make it adapt- 
able to a wide range of uses. What 
gives it these unique properties? 
Schwarz BioResearch has successfully 
inserted -SH groups into high molecu? 
lar weight gelatin. This change in 
chemistry creates a material with all 
the advantages of gelatin plus many 
new and desirable qualities. A heat- 
stable gel forms when THIOGEL prepa? 
rations are exposed to air or to other 
oxidizing agents. (This is caused by 
the cross-linking of the -SH groups.) 
THIOGEL thus has the unique quality 
of being highly water soluble until 
cross-linked, after which it is insoluble 
at temperatures up to 100? C. Solu- 
bility can be restored by application of 
an appropriate reducing agent. 

Preliminary data indicate that 
TmOGEL adheres firmly to glass and 
metal surfaces and also to skin, and in 
addition has bacteriostatic properties. 
With much greater tensile strength 
than gelatin, considerably lower con? 
centrations of Thiogel can be used. 
Other materials can be reacted with 
-SH groups or suspended in the gel to 
produce tailor-made properties. 

Several Thiogel preparations are 
available with different gel strengths, 
viscosities and -SH concentrations. 

Thiogel is now being used in a 
wide variety of research and develop? 
ment projects, many in areas of bio? 
chemistry and medicine. A unique 
innovation is its use in a simplified 
measurement of enzyme activity.Where 
could you use Thiogel? Send for latest 
information on TmOGELand new tech? 
nique for measuring enzyme activity. 

*Thiogel?a thiolated polymer, is a trademark of Schwarz BioResearch 

Schwarz Bio Research, inc. department db, mount vernon, n.y. 

biochemicals ? radiochemicals ? pharmaceuticals for research, for medicine, for industry 
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BECKMAN DB SPECTROPHOTOMETER 

I2L stock 

% CUTS \J\J itl OFF ANALYSES TIME! 

The Beckman DB Spectrophotometer utilizes an tion to bring you up to 80% savings in routine 
exclusive double-beam system. This eliminates most analyses time. 
adjustments required in single-beam units. Sepa- w cojiacA D . .A * . *0 c * u * , . ?~ * ? : ,. t , to . i ii No.68435A-Beckman Model DB Spectrophotometer, for 320 to 770 rate readings for reference and sample cells are mu wavelength range, with two sitica rectanguiar cells. 115 volts, 
unnecessary?you simply set the desired wave- 50/60 cycle.$1,790.00 
length, insert the sample and reference and read the To extend ranse to 220 mu the following are needed: 
meter. Manual operation, wide wavelength range JJS^^^rnS^p^^Wpli:::::::::::::::: J^S 
and direct readout combine with double-beam ac- Flame Attachment also available for use with Model DB. 

? 
^^^i^iz;:^^ 

Ratio Recording Available 

1^^^''^^. ^^'"23fcta^_- *. JflHI ^^^ ^^ a wavelenStn drive accessory and a Beckman 

^^^?^^t'^iliSr^^S^I: ^^^m j^^Kt 
'^ -??-*?? Potentiometric Recorder to the Model DB and you have 

^jjfc^^ ??#%Afe?.. J^KyjKm^^^t.jjf 
the lowest-priced true %T recording spectrophotometer 

iilllJli^^ ^^m^^m available today! Features of the Beckman Potentio- 
^^^ 

- 
^jgW metric Strip Chart Recorder make it the ideal companion 

m r% u u ii r? j ^^^^^^^^tSSSmm No* 67940?Beckman Potentiometric Recorder.$500.00 
NeW rUSn-DUttOn KeCOrder ^^^^^?pf No. 68438A-Wavelength Drive Accessory. $79.00 

Ask your S/P Representative for complete specifications, or write.** 

Scientific Products 
DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 

GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS 

Regional Offices: Atlanta ? Boston ? Chicago ? Columbus ? Dallas ? Kansas City 
Los Angeles ? Miami ? Minneapolis ? New York * San Francisco ? Washington 
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TORSION DIAL BALANCES 

with 

Torsion's new line of weight-loading dial balances retains all the proved 

advantages of the unique Torsion principle which eliminates knife edges 
and guarantees long-lasting accuracy. 

Since Torsion introduced the "fine weighing" dial over a year ago, users 

have reported substantial savings in weighing time. Now Torsion has 

added a "weight-loading" dial which enables the user to "dial in" 

additional weights as described in the specifications for each new balance. 

Both dials can be used without arresting the balance. 

By using two dials, one for weight loading and one for fine weighing, 
Torsion has cut weighing time even more. 

With Torsion's new two-dial feature, the time-consuming handling 
of small, loose weights has been eliminated. In addition to faster weighing, 
Torsion's new dial balances with weight loaders minimize the possibility 
of weights becoming inaccurate from rough handling. 

Ask your laboratory supply salesman for a demonstration 

or write for complete specifications. 

2Z?e Torsion Balance 

Main Office and Factory: Clifton, New Jersey 
Sales Offices: ChL, lll., San Mateo, Cal. 

A TORSION MODEL DWL*3 

Capacity: 200 grams 
Weight-loading Dial: up to 9 
grams by 1 gram increments 
Fine Weighing Dial: 1 gram by 
.02 gram graduations 
(Readability: .005 g) 

B TORSION DWL-6 

Capacity: 500 grams 
Weight-loading Dial: up to 90 

grams by 10 gram increments 
Fine Weighing Dial: 10 grams by 
.1 gram graduations 
(Readability: .02 g) 

O TORSION DWL-2 

Capacity: 120 grams 
Weight-loading Dial: up to 9 

grams by 1 gram increments 
Fine Weighing Dial: 1 gram by 
.01 gram graduations 
(Readability: .002 g) 

TORSION DWL2-1 
Specifications are same as the DWL-2 
except that this model has sooop 
for seeds or other bulky material. 



INFUSION 
- 

WITHDRAWAL 

PUMPS 

Many phases of physiological research require 
apparatus which will transfer various quantities of 

liquids with a high degree of accuracy. 

To meet these needs, Harvard Apparatus 
Company, Inc, manufactures a wide range of in? 
fusion-withdrawal pumps for use in research and 

teaching laboratories. 

The range of pumping units offered is made pos? 
sible through the combination of various basic com? 

ponent parts. The chart illustrates how these parts are 
combined to produce the various 600 Series pumps. 
The driving mechanism used is a synchronous gear- 
head motor. Pumps in other Series are produced 
by substituting a different driving mechanism. Pump? 
ing mechanism and solenoid valve configurations 
remain the same. 

Model No. 

600-900 

600-910 

600-920 

600-930 

600-950 

600-960 

Driving 
Mechanisms 

Pumping 
Mechanisms 

ra 

- 

S 

Solenoid 
Valves 

-*?? 
*?*- 
_^(-? 

? X 

-K?? 
?-*- 

BASIC PUMP MECHANISM 
This unit consists of a niovable carriage driven by a 

half-nut resting on a precision-cut lead screw. As the 

carriage can be lifted from the lead screw and moved to 

any position, loading can be accomplished in seconds. A 
small ramp can be locked to the side rail in any position. 
The ramp will raise the carriage from the lead screw, thus 

stopping the pumping action at a pre-set point. The ad? 

justable syringe clamp will hold standard B-D Luer Lok 

syringes from 2 cc. to 50 cc. size. In order to achieve 

greater versatility, many pumps utilize more than one 
basic pumping mechanism. 

DRIVING MECHANISMS 
Various pumping mechanism and solenoid valve con? 

figurations (see chart) can be combined with any of the 

following driving mechanisms; 

1. Multi-speed transmission driven by synchronous re? 
versihle instrument motor, This mechanism will pro? 
duce 12 separate speeds over a 5000 to 1 range, 
reproducible to within ?0.01%. Pumping rates are 
determined by syringe size used. (600 Series) 

2. Multi-speed transmission driven by variable-speed re~ 

versihle motor. A Variac makes possible continuously 
adjustable motor speeds over a 10 to 1 range. Between 
the 12 gear-shift positions of the transmission and the 

variable-speed motor, an infinite variety of pumping 
rates are possible. (600-V Series) 

3. Fixed-speed synchronous reversible motor. Depend? 
ing on the syringe size, six pumping rates can be ob? 
tained. (900-S Series) 

4. Variable-speed reversible motor. A Variac permits 
continuously adjustable rates over a 10 to 1 range for 
each syringe size. (900-V Series) 

SERVO-CONTROLLED TRANSMISSIONS 
A pump equipped with a servo motor and servo elec? 

tronic amplifier can achieve a rate of injection that is a 
direct function of any variable that can be translated into 
an electrical signal. 

All infusion-withdrawal pumps will provide quality, 
reliability and ease of maintenance at the lowest possible 
cost. The various standard models are designed to 
meet differing use and accuracy requirements. Units 
to meet special requirements can be made to order. 

Inquiries are invited. 

Please write for our eight-page, illustrated Data Sheet 900-Pumps which describes our 

complete line of infusion-withdrawal pumps in great detail. The Data Sheet, plus our 

Catalog 1960-61 are available on request. 

HARVARD APPARATUS CC, INC. ? Dover, Mass., U.S.A. 

(a non-profit organization) 

1164 SCIENCE, VOL. 133 



It's What's Inside That Counts! 

If you are counting radioactive 

isotopes . . . 

tritium, carbon-14, iodine-131, 

iron-59 or any other alpha, 

beta or gamma tracer isotope .. 

you should know about the latest 

transistorized instruments designed 

and manufactured by Packard. 

Auto-Gamma System 

Series 250A Automatic Scaler 

Whether or not you are planning to purchase new 

equipment, you will be interested in our latest 

bulletins which show "what's inside" these instruments 

that makes them count so well. . . so reliably. 

Write or telephone requesting new instrument bulletins. 

TRI-CARB LIQUID SCINTILLATION SPECTROMETERS ? AUTO-GAMMA SPECTROMETER SYSTEMS 

FLOW DETECTORS ? SCALERS ? RATEMETERS 

J^^^^^U^^^^^^^^^^^^^^^^^^^^^^ 
BOX 428-A* LA GRANGE, ILLINOIS ? Phone HUnter 5-6330 

HICAGO ? ALBUQUERQUE ? ATLANTA ? BOSTON ? LOS ANGELES ? NEW YORK ? PHILADELPHIA 
PITTSBURGH ? SAN FRANCISCO ? WASHINGTON, D.C. ? ZURICH ? PARIS 



Chromosorb, inert column-packing aggre? 
gate, is a specially treated grade of J-M 

Celite*, the diatomaceous silica that was used 
jn earliest gas chromatography studies. 

You always get a good "picture" 

with Johns-Manville Chromosorb 

As an aggregate in gas-liquid parti? 
tion chromatography, J-M Chromo- 
sorb? gives high partitioning effect 
with maximum number of theoretical 
plates. Good resolution is obtained 
because it is chemically inert and 
won't adsorb components being passed 
through. You get uniform results, 
optimum reproducibility, and good 
flow of carrier gas without excessive 
pressure drop. 

Chromosorb combines optimum 
surface area with high uniformity. 
For reduction of fines, all grades are 
water-screened to close tolerances. 

Packing is easy. Its physical stability 
and non-adsorption let you re-use 
the same column packing again and 
again. For further information, con? 
tact the dealer nearest you. 

"Cclite is Johns-Manville's rcjristered trade 
nuwk for its diatomaceous silica products. 

For gas phase chromatography or where 
inertness is needed... Chromosorb 

Typical Properties 
Calcined diatomaceous earth aggregate. 
Color.light pink 
Free Fall Density?Ibs./cu. ft. (avg.).20-23 
Specific Gravity?true.2.15 
Water Absorption?cc./gr. (avg.).2.4 
Moisture?% by weight, maximum.1.0 
pH (avg.).6-7 
Surface Area?sq. m./gm. (avg.).3-5 

For chromatographic studies . ? . 
Chromosorb W 
Typical Properties 

Flux calcined diatomaceous earth aggregate. 
Color.white 
Free Fall Density?Ibs./cu. ft. (avg.).15-16 
Specific Gravity?true.2.30 
Water Absorption?cc./gr. (avg.).4.0-5.0 
Moisture?% by weight, maximum.1.0 
pH <avg.).8-10 
Surface Area <BET Method)?sq. m./gr. (avg.).3-4 

For fine ffiltration off liquids in laboratory 
application...Celite Analytical Filter Aid 
Quality diatomite, calcined at high temperatures 
and acid-washed to remove organic and inorganic 
impurities. Filters out all types of precipitates, 
including the difficult-to-handle gelatinous and 
semi-colloidal materials, and produces briiliantly clear filtrates at high flow rates. 

JOHKSMANVILLt 

Johns-Manville ilu\ PHODUCTS 
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AT LAST! A SYRINGE THAT IS GAS TIGHT 

Now you can handle gas in a syringe without fear of leakage. The Hamilton Gas 

Tight Syringe uses a stainless steel plunger coated with Teflon*, and a Teflon* 

gasket tip. The result is a smooth, firm plunger movement, and no leakage to three 

atmospheres. The Gas Tight Syringe is ideal for gas chromatography. It is 

also useful for pipetting corrosive liquids, or liquids which normally cement 

the syringe plunger to the barrel. 

*Tetrafluoroethylene Polymer (DuPont) 
? Graduation of scale accurate to ?1% 

? Calibrated in milliliters at 20? C 

? Plungers interchangeable 

? Teflon* coated plunger, with Teflon* gasket tip 

? Patent Pending 

? 0.10, 0.25, 0.50, and 1.0 ml capacity models ?$19.00 

? 2.5, 5, and 10 ml capacity models ?$20.00 

Write today for a 
brochure describing 
Hamilton's complete 
line of precision 
measuring 
equipment. Price 
list is included. 

Order direct... also available through your supply house* 

Hamilton Company, Inc. 
P..O Box 307-K 
Whittier, California 

Send me a copy of your equipment brochure. 

HAMILTON COMPANY, inc. | Na me. 
PRECISION MEASURING EQUIPMENT 

FOR CLINICAL AND CHEMICAL RESEARCH 

Attach to company letterhead and mail 

21 APRIL 1961 1167 
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Vanguard 4 pi AUTOSCANNER reduces 
background to less than 10 cpm., 
revolutionizes counting of H3, C1*, and S35 

Vanguard's new, completely transistorized 
Model 880 Low Background autoscanner 
revolutionizes chromatogram scanning of 
low-energy, beta-emitting radioisotopes. Spe? 
cially designed to meet the exacting require? 
ments of medical, agricultural and pharma? 
ceutical research, the autoscanner utilizes 
the most advanced electronic and mechanical 
design, integrated into a compact, one-piece 
console. With the Model 880, analyses can 
be performed with the highest possible degree 
of sensitivity?even when counting tritium, 
carbon-14 and sulphur-35. 

NEW STANDARD ACCESSORY,TOO! Also avail? 
able is the new, exclusive Vanguard Model 
880ADS, a completely automatic system for 
quantitative integration and digital presenta? 
tion of radioactive zones. For complete de? 
tails concerning either the Model 880 or 
Model 880ADS, please write or call. 

1168 

REQUEST THIS BROCHURE- 
See how you can achieve the 
highest detection efficiency _ . . 
available for chromatogram ? Features 4 pi scanmng-counts radiation on 
scanning. Booklet outlines dis- both sides of strip simultaneously 
tinctive features and lists all ? Reduces background to less than 10 cpm. 
operational' characteristics of m Completely transistorized for longer, more re- 
the Model 880 AUTOSCANNER. ,jab|e performance 

? Handles chromatograms IV2 to 4 cm. wide in 
lengths to 100 ft. 

? Gas and power shut off automatically at end 
of scanning period 

? 10 scanning speeds, 5 rate meter time con? 
stants, 7 count rate ranges, 3 individual slit 
width collimations 

? Automatically marks solvent fronts, leading 
and trailing edges of strips 

? Windowless gas-flow, geiger detection 
? Accuracy of better than 2% of count rate on 

all ranges 
? Compact, completely integrated, one piece unit 

INSTRUMENT COMPANY 
Designers and Manufacturers of Precision Nuclear Instrumentation for Research ? P.O. Box 244 ? LaGrange, Illinois ? FLeetwood 4-5656 

Regional Office: 115 New Montgomery Street ? San Francisco, California ? EXbrook 2-0511 
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Now available 

for scientific 

laboratories... 

THE 

NEW 

SARGENT 

CATALOG 

109 

An encyclopedia of scientific instruments, appa? 
ratus and chemicals?nearly 1500 pages of com? 

prehensive listings?for scientific men working 
in a professional capacity. 

Comprehensive? This new edition lists over 

38,000 items of scientific instruments, appara? 
tus and chemicals. Items are compiled in famil? 

iar alphabetical order by most commonly used 

names. Subject finding words are located at 

the outside top of each page for rapid location 

of items. Cross references are used throughout. 

Up-to-date illustrations?All principle items are 

illustrated on the same page as the catalog 
listing. Each illustration is up-to-date and ac? 

curate?corresponding with the merchandise 

supplied under the catalog listing. 

Permanent catalog number system?The per- 

manent Sargent catalog number system is per- 
petuated?with numbers in sequence with the 

alphabetical listing and fully identifying each 
item to insure ease and accuracy in ordering. 
Completely descriptive titles in bold-face type 
distinguish alternatives and similarities be? 

tween listings. 

Current prices?Prices on each item are current 

at the time of printing. 

Detailed Index?an elaborate sixty-four page 
subject index is provided with extensive cross 

references. 

Distribution of Catalog 109 is now being made 
to scientific and purchasing personnel. Your 
recommendations for the distribution of this 

catalog in your laboratory or department will 

be welcomed. 

EIMT SCIENTIFIC IABORATORY INSTRUMENTS m APPARATUS ? SUPPLIES ? CHEMICAIS 

e. M. SARGENT & OO., 464-T W. FOSTER, CHICAGO 30, ILLINOIS 
DETROIT-4, MICH. ? DALLAS 35, TEXAS ? BIRMINGHAM <4? ALA.? SPRINGFIELD, N.J, 
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WHY YOU GET SO MUCH MORE 

THAN A GLASS WITH PYREX* LABWARE 

Run an analysis and you'll find that 
Pyrex No. 7740 glass hasn't changed 
one-tenth of a whit in twenty-five years. 

It hasn't had to. Chemists the world 
over agreed long ago that No. 7740 
gave a nigh perfect balance of chemi? 
cal, physical, and thermal properties. 

Pyrex labware itself has changed a 
lot in those years. The order of the day 
every day in our labware department 
is: Design. Redesign. Refine. Find out 
what the customers want and give it to 
them. 
Teflon* stopcocks, for example. It 
won't be long before everyone makes a 
Teflon stopcock. We went at it with a 
difference, though. Our men decided 
to look at the stopcock itself afresh. 

They came up with the reverse-taper 
stopcock, a completely new concept. 
Reverse the taper and you have a stop? 
cock that's under constant tension and 
needs no adjustment to form a seal. It 
adjusts itself automatically without the 
aid of locknuts or other devices. It 
works freely and dismantles in a jiffy. 

All this, plus the advantages of 
Teflon. 
Ware for the Lilliputians. When the 
needs of the micro-chemists became 
known, we introduced a line of ware 

made to classical proportions but made 
to hold drops at a time. It includes not 
only flasks and beakers and the other 
usuals, but all the accessories you 
could want. 

Wholly macro. Then there are the men 
who want to work big, who want gal? 
lons of something without going to the 
expense or bother of a pilot plant. A 
few tremendous puffs and we have a 
line of macro ware; giant reaction 
flasks of 5, 10 and 20-gallon capacity, 
all with covers and such accessories as 
inlet tubes, condensers, thermometer 
wells and the like. 
What can you do with a pipet? A pipet 
seems a simple enough device, but 
hardly a year goes by that we don't 
offer an improvement of some sort. 

A new way of marking called Accu- 
red, for example. Instead of laying the 
marks on the glass with stencils or 
filled etchings, we invented a way of 
putting the marks into the glass, mak? 
ing them an integral part of the pipet, 
that will last as long as the glass. Again, 
a completely new approach to an old 
problem. 

As soon as we found there was a 
need, we designed a pipet with a long, 
narrow tip for insertion into confined 

areas such as the neck of a micro flask. 
We made another with an extra-large 

hole in the tip to make suction and de? 
livery easier and faster. 

Some years back we came up with 
the idea of stoning two bevels on the 
tips of pipets to make them smooth 
enough to avoid a snag, strong enough 
to resist chipping. 
Shielded cylinders. Some ideas are one- 
shots. We heard that labmen were hav? 
ing trouble with the cylinders which 
they used when going about the plant 
to gather production samples. We 
looked the problem over and came up 
with a metal shield for the cylinder, a 
shield with a built-on carrying handle. 
Now the cylinders can take some 
knocking around without being broken 
or dropped. 
Check LG-2. These and a lot of other 
new items are listed in the latest edition 
of the Pyrex Laboratory Ware Catalog, 
LG-2. Write, if you don't have a copy. 
?Teflon is a Du Pont trademark 

0 

CORNING GLASS WORKS 
7504 Crystal St., Corning, N.Y. 

CORNING MEANS RESEARCH IN GLASS 
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1961 BOOKS from LEA & FEBIGER 

NEW BOOK 

Noble and 
Noble?Parasitology 

The Biology of Animal Parasites 

By ELMER R. NOBLE, Ph.D. 

Professor of Zoology and Vice Chancellor, 
University of California, Santa Barbara 

Animal parasitology is presented here as an in- 

triguing field in its own right. All significant ad? 
vances are in this new approach to animal para? 
sitology from its broad biological aspects. When? 
ever appropriate, examples of hosts are selected 
from the entire animal kingdom. Parasite-host 

relationships are discussed clearly and in con? 
siderable detail. 

and GLENN A. NOBLE, Ph.D. 

Head, Biological Sciences Department, California 
State Polytechnic College, San Luis Obispo 

Full attention is paid to such subjects as invasion 
of the host; life cycles; protozoa; trematodes; 
cestodes; nematodes; arthropods; zoonoses; phys? 
iology and biochemistry; effects on the host; 
effects on the parasite; ecology (including para? 
site-host specificity and zoogeographie distribu? 

tion) ; and evolution. More than 400 illustrations 

effectively augment this excellent text. 

New Book. About 600 Pages. 420 Illustrations. Ready in May. 

NEW 7th EDITION 

Boyd?Textbook of Pathology 

By WILLIAM BOYD, M.D. 

Professor Emeritus of Pathology, University of Toronto; Visiting Pro? 
fessor of Pathology, University of Alabama; Formerly Professor of 
Pathology, University of Manitoba and University of British Columbia 

This sound introduction to medicine emphasizes general 
principles governing disease processes in terms of morbid 
anatomy and pathological physiology. Almost all of the text 
has been rewritten for this new edition which contains much 
new material throughout every section and every chapter. 
Each chapter is preceded by an outline of contents. Reset 
in double column format. 

New 7th Edition. 1370 Pages, 7"xl0". 792 Illustrations 
and 20 Plates in Color. $18.00. 

NEW 5th EDITION 

Wintrobe?Clinical Hematology 

By MAXWELL M. WINTROBE, M.D., Ph.D. 

Professor and Head of the Department of Medicine and Director, 
Laboratory for the Study of Hereditary and Metabolic Disorders, 

University of Utah, College of Medicine, Salt Lake City 

This book covers the entire field of hematology?funda? 
mental aspects, physiology and biochemistry, clinical as? 
pects, and the application of all the knowledge of blood dis? 
eases to the individual patient. Revised and rewritten, this 
new edition includes the most recent data on erythrokinetics, 
abnormal hemoglobins, and all new developments in treat? 
ment. Reset in double column format. 

New 5th Edition. Many Illustrations in Color. 
Ready in July. 

LEA & FEBIGER 

Please send me the books listed below, 

I will return them or pay within 60 days for the books I keep. 

? Noble and Noble?Parasitology.Ready in May 

? Boyd?Textbook of Pathology._. .$18.00 

Q Wintrobe?Clinical Hematology.Ready in July 

Washington Square 
Philadelphia 6, Pa. 

NAME (prmt).TEACHING AFFILIATION 

STREET . 

Sc 4-21-61 
21 APRIL 1961 
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1171 



B/A All-Dielectric INTERFERENCE FILTERS 

Baird-Atomic announces the 
introduction of their radically 

and all-dielectric Visible Spec? 
trum Interference Filters. 

The new 'block shape' 

If the filter you require is not available m 

stock, normal delivery time is within thirty 
to thirty-five days. 

Standard filter sizes are 1" x 1" and 2" x 2"; 
other sizes and shapes are available on 

special order. Write for your copy of our new 
filter brochure. 

Engineers and scientists ?- investigate chal- 

lenging opportunities with Baird-Atomic. Write 

Visible Spectrum 

4000A-8000A 

Absorption filters and/or evaporated 
blocking components provide for 

-noise ratio 

of passband: 

and improved 

under 0.1% 

Half bandwidths from 1.6 A to 1600A 

? Total transmission from fully blocked 
filter: up to 70% 

Blocking ? complete on low side ? 

high side blocking to at least 8000A 
(Additional blocking at extra cost) 

Ultraviolet Spectrum 

2100A to 3400A and 3900A to 3999A 

33 university road ? cambridge 38> mass. 

ADVANCED SCIENCE 



ANOTHER EXAMPLE OF THE EXPANDING KIMBLE LINE .. 

FLASK! 

KIMBLE LABORATORY GLASSWARE 

an(|) product 

21 APRIL 1961 

Owens-Illinois 

GENERAL OFFICES ? TOLEDO 1, OHIO 
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CARL, 

ZEISS 

WEST GERMANY 

RESEARCH 

MICROSCOPE 

Model WL 

A 
versatile, precision 

instrument 

The latest optical and mechanical achievements are incor? 

porated in this Carl Zeiss Research Microscope WL. 

It is designed to meet today's demands of the microscopist 

for versatility and comfort in manipulation. 

This microscope is well suited for microscopic observation 

in brightfield, darkfield, phase contrast, polarized light as well 

as incident light. 

Write for free illustrated booklet describing this outstanding instrument. 

485 FIFTH AVENUE, NEW YORK 17, N.Y. 
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SCIENCE AND THE 

STRUCTURE OF ETHICS 

International Encyclopedia of Unified Science; Vol II, No. 3 

By Abraham Edel. It is Mr. EdeFs belief that 
the findings of science, especially the psycholog? 
ical and social sciences, can contribute substan- 
tially to the building of ethical theories. Specific 
questions are considered, such as the interrela- 
tion of ethical terms and the justification of 
moral rules, and the problems of freedom and 
responsibility. 105 pages. $2.25 

HAEMATOLOGY 

AND BLOOD GROUPS 

Edited by D. A, G. Galton and K. L. A. Gold- 
smith. Material reprinted from two recent is? 
sues of the British Medical Bulletin deals with 
current research in the area of haematology 
and blood chemistry. These studies are excep- 
tionally succinct and well written and are the 
most up to date possible in a rapidly moving 
science. The variety of specialists contributing 
makes this a particularly well-rounded review. 
This book will be of immense value to biologists 
and should certainly be among the reference 
books in any blood bank. 169 pages. $4.00 

OPTICAL 

SPECTROMETRIC 

MEASUREMENTS 

OF HIGH 

TEMPERATURES 

Edited by Philip J. Diekerman. Current theo? 
retical premises and experimental techniques 
in optical spectrometrics are discussed by spe? 
cialists in astrophysics, thermonuclear research, 
arc research, and shock-tube work: Lawrence 
H. Aller, Richard N. Thomas, N. L. Balazs, 
P. C. Thoneman, J. Rand McNally, Jr., W. 
Lochte-Holtgreven, Willard J. Pearce, James C. 
Morris, A. C. Kolb, and B. Kivel. Their contri? 
butions provide a fuller understanding of the 
meaning of high temperature and the plasma 
state of matter. 276 pages, Index. $12.50 

UNIVERSITY OF 

Enrico Fermi 

NOTES ON 

QUANTUM MECHANICS 

Lecture notes as Fermi wrote them directly on 
hectograph masters so that copies could be dis? 
tributed to his students. These pages are unre- 
touched to preserve Fermfs outstanding ability 
to express the most difficult ideas clearly and 
simply. 178 pages, Paperback. $1.50 

A new nine-volurne 

compendium of astronomy 

and astrophysics 

STARS AND 

STELLAR SYSTEMS 

Gerard P. Kuiper, General Editor 
Barbara M. Middlehurst, 
Associate General Editor 

Now available ? 

TELESCOPES 

Volume I 

Edited by Gerard P. Kuiper and Barbara 
M. Middlehurst. The three major types 
of astronomical telescopes, their uses, and 
the conditions which affect performance 
and productivity. Also lists of the major 
optical and radio telescopes in current use. 

270 pages, Index, 52 plates. $8.50 

STELLAR 

ATMOSPHERES 

Volume VI 

\& 

Edited by Jesse L. Greenstein. Newest 
methods and results in the study of stellar 
atmospheres: includes information on 
stellar spectra; theories on the transfer 
of stellar energy into space.; and an inter- 
prepation of the physical conditions?com? 
position, temperature, pressure, state of 
motion, magnetic fields, convection, tur? 
bulence, corpuscular radiation, and 
streams of gas?in the atmosphere of stars. 

743 pages, Index, 20 plates. $17.50 

CHICAGO PRESS 
5750 Ellis Avenue, Chicago 37, Illinois 
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Three unique information services 

SPECIALLY DESIGNED 

TO KEEP INDIVIDUAL SCIENTISTS 

ABREAST OF NEW DEVELOPMENTS 

CURRENT CONTENTS OF SPACE & PHYSICAL SCIENCES enables scien? 
tists to keep up with new developments in such fields as missiles and 
rockets, electronics, mathematics, computers, physics, nuclear energy 
and instrumentation. This new weekly service comprehensively reports 
the contents of more than 500 primary journals?over 100,000 indi? 
vidual articles per year. As a special bonus, all basic chemical journals 
are covered in this edition of CURRENT CONTENTS. Available only to 
CURRENT CONTENTS subscribers is our exclusive Original Article Tear 
Sheet service. OATS supplies the principal ingredient in the effective 
utilization of scientific information?-prompt and convenient access to 

original documents. And cost of OATS is lower than hard-to-read photo- 
copies. 

INDEX CHEMICUS is a twice-monthly abstracting and indexing service 
that promptly reports and indexes all articles and communications re? 

porting new chemical compounds. For the 1960 literature, more than 
60,000 new compounds were indexed. The first yearly cumulative for 
mula and author indexes are now available. Leading chemists through? 
out the world have hailed INDEX CHEMICUS as a significant develop? 
ment in chemical documentation. One of the major reasons for the 

rapid acceptance of INDEX CHEMICUS is the fact that it speaks the 

language the chemist understands best-?the language of the structural 

diagram. This approach eliminates the need for involved chemical 
nomenciature. 

CURRENT CONTENTS OF CHEMICAL, PHARMACQ-MEDICAL & LIFE 
SCIENCES is a comprehensive weekly service that lists the tables of 
contents, most of them in advance, of more than 600 primary scientific 
journals. With this service, the scientist is given a unique, convenient 
method to scan the title pages of journals of interest to him without 

physically handling thousands of individual issues per year Spending 
about one hour per week, he can easily check off articles of interest 
CURRENT CONTENTS also provides, when possible, author addresses so 
scientists can write to colleagues for reprints. In addition, Original 
Article Tear Sheets are available. 

GRATIS REVIEW COPIES OF THE ABOVE LISTED 
SERVICES ARE AVAILABLE UPON REQUEST. 

INSTITUTE FOR SCIENTIFIC INFORMATION 

33 SOUTH 17th S T R E ET ? P H IL A D E L PH I A 3> PENNSYLVANIA 
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min 

f:^^ ?X\C 

BLENDI G PROBLE 

THE IMPROVED* GALLON-SIZE WARING BLENDOR? DOES HUNDREDS 

OF MIXING, GRINDING, AND BLENDING JOBS IN SECONDS 

IS YOUR BLENDING CATEGORY HERE? 

BLENDING QUICK DRYING INKS - Ink detergents to reduce ink clogging in 
fountain pens 
CEMENT ? Waterproof cement testing ? mildew repellent concrete 
CERAMICS - Kaolin & clay slurries 
COATINGS-For black & white & Kodachrome films-TV tube screen 
coatings ? iron oxide mixes for recording tape ? adhesive compounds for 
cellophane-type tape ? emulsions for duplicating machines 
COSMETICS ? Shampoos?nail polish?deodorants?powder & hand cream 
blending?hair dyes?aerosol spray net and bomb type shaving lather 
ELECTRONICS ? Cathode ray tube emulsified coatings 
FERTILIZER ?All types both liquid & dry?seed research?hybrid plants, 
seeds, cross-pollinating of flowers?crab grass killer development 
FOOD PROCESSING - Relishes?herb & condiment blending?dressings? 
dog food balanced diet research 
GENERAL LABORATORY USE ?For experimental dispersions, emulsions, 
polymers, slurry & solutions 
HOMOGENIZING TEMPLATE EMULSIONS - For use on sheet aluminum & 
stainless steel 
INSECTICIDES - Insect repellents & killers of all types 
INSULATION ? Rock wool-fiber glass & asbestos ? glass beads ground to 
the consistency of granulated sugar 
PAINT ?Color sampling ? water-base paints & enamels ? rubber-base 
waterproof paints 

'Specifications: Model Number: CB-4; Mixingr Capacity: One full gallon ; Rev- 
olutions per minute: (free running) low 14,000, medium 17,000, high 
19,000; Motor: 115 volts?60 cycles?single phase?AC only?15 amps ; 
Switch settings: Off, Low, Medium, High ; Container: Stainless steel with 
stainless steel blades and handle ? two-piece clamp-on splash cover with 
sealing gasket and stainless steel cover for sampling and adding ingredi- 
ente ; Cord: 7 feet?14 gauge, three conductor ground cord with strain 
relief bushing in base; Overall height: 23 inches ; Weight: 36 lbs. net, 
shipping weight 40 lbs. UL and CSA approved. 

21 APRIL 1961 

PAPER ? Waste paper evaluation?pulping wood fiber?coatings for spe? 
cial purpose papers 
PETROLEUM ? High octane fuel & fuel additives ? waterproof chassis 
grease ? detergent motor oils 
PLASTICS ? Pilot runs of experimental mixes?color testing?powder & 
resin blending 
PRINTING INK ? Color blending ? waterproof inks - engraving fluids 
RUBBER ? Latex ? sponge ? synthetic 
TEXTILES ? Dispersions of cotton & wool for strength tesis ? synthetic 
textiles ? Nylon ? Orlon ? Dacron 
TOBACCO ? Aids in the preparation of tobacco for various chemical 
analyses?homogenized "even-burn" tobaccos?various new & experimen? 
tal blends with aromatic & mentholated smoking mixtures 
VINYL ? Upholstery bases for color sampling 

NAME YOUR BLENDING PROBLEM-WARING 

ENGINEERS WILL GLADLY HELP YOU SOLVE IT 

WARING PRODUCTS CORPORATION 

n 
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The Radiometer Direct Reading Conductivity 
Meter fills a long-felt want in any laboratory. 
Without any sacrifice in accuracy it has been 
made more flexible and simple in operation than 
the ordinary conductivity bridge. Direct reading 
on all of 12 ranges ? accuracies better than 1% 
to 2% are displayed instantaneously on an 
Illuminated and mirrored scale. 

With a choice of conductivity cells, it is ideally 
suited for all normal laboratory conductivity 

measurements aswell asconductometrictitrations. 

Simple to calibrate and use, it can be operated 
by untrained personnel if necessary, and can 
drive a recorder for continuous measurement. 

Write for further descriptive literature 
and prices. 

RANGES: 

0 ? 1.5 - 5 - 15 - 50 - 150 - 500 micromhos. 
0 - 1.5 - 5 ? 15 ? 50 - 150 - 500 millimhos. 

J9581 

SOLD AND SE 

THE LONDON COMPANY 

CLEVELAND 11, OHIO ""'<$$$ 
Canada: Contact any Branch of Cc 

RADIOMETER 
COPENHAGEN, DENMARK 
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IMPORTANT NEWS OF THE EXCITING NEW CONCEPT IN SCIENCE READING? 

THE SCIENCE STUDY SERIES 

WATER: 
THE MIRROR OF SCIENCE 

Kenneth S. Davis, author of 
River on the Rain page. and John 
Arthur Day, Lin field College. 
An analysis of that most com? 
mon and most remarkable sub? 
stance, water, both as a phy? 
sical fact and as a scientific idea. 
The authors examine H2O from 
the various viewpoints of the 
physicist, the chemist. the biolo? 
gist and the geologist. 28 illus? 
trations, index. S18 95c 

THE NATURE OF 

VIOLENT STORMS 

Louis J, Bat tau. University of 
Arizona. An up-to-date survey 
of the cloud physics involved in 
thunderstorms. tornados. hurri? 
canes and other forms of cy- 
clonic disturbances, The author 
describes the roles that heat. 
water. and air play in the for? 
mation and development of vio- 
lent storms. 32 illustrations. 
index. S19 95c 

Scientists, educators, and laymen 
throughout the world are welcom- 
ing the Science Study Series ? the 
distinguished paperback books 
commissioned by the Physical Sci? 
ence Study Committee. 

"Thrilling and exciting reading." 
?CHAUNCEY D. LEAKE, 

past-president, AAAS. 

In less than two years, the books 
have gained world-wide acceptance. ' Translations and English-language 
editions are now in use or about to 
be published in Great Britain, Hol? 
land, West Germany, Denmark, Swe? 
den, Finland, Italy, Poland, South 
Africa, India, Japan, Argentina, and 
many other countries. 

"A landmark in science 
education." 

?Christian Science Monitor. 

For the scientist, they are valuable, 
up-to-date "refreshers." Teachers 
at all levels use them for supple? 
mentary reading purposes. Parents 
welcome them as outstanding stim? 
ulation for science-oriented young- 
sters. Whatever your interest or 
occupation, you will want to look 
over the SSS titles and add these 
unique, inexpensive volumes to 
your library. 

Previous titles you'U want to read and own 

THE NEUTRON STORY 
Donald J. Hughes. "Rare clarity and sim- 
plicity . . . understandable and fascinating." 
~N. Y. Herald Tribune. 158 pp. 38 illus. 

SI 956 
MAGNETS: The Education 
of a Physicist 
Francis Bitter, M.I.T. "A masterpiece . . . 
This combination of autobiography and pop? 
ular science exposition is . . . extraordinarilv 
effective."?b. alden thresher, Chairman, 
CEEB. 155 pp. 27 illus. S2 95(5 
SOAP BUBBLES and the Forces 
Which Mould Them 
C. V. Boys. "Superb classic . . . can capture 
the imagination of the young (and the old)." 
?derek j. de solla price, Yale Universitv. 
155 pp. 69 illus. S3 95> 
ECHOES OF BATS AND MEN 
Donald R. Griffin, Harvard University. 
"Thoroughly scientific, but more fascinat? 
ing than most novels."? george gaylord 
simpson. 156 pp. 15 illus. S4 95? 
HOW OLD IS THE EARTH? 
Patrick M. Hurley, M.I.T. "A highly read- 
able, stimulating, authoritative and inex? 
pensive introduction to the age of the earth." ? edward H. watson, Brvn Mawr College. 
160 pp. 35 illus. 

* 
S5 95? 

CRYSTALS AND CRYSTAL GROWING 
Alan Holden, Bell Telephone Laboratories, 
and Phylis Singer. "A lucid penetrating 
introduction to solid state physics."?Sc/ence. 
320 pp. 210 illus. 13 color plates. S7 $1.45 
THE PHYSICS OF TELEVISION 
Donald G. Fink, Philco, and David M. 
Lutyens. "A masterwork of selection and 
condensation in explaining how television 
works." - N. Y. Herald Tribune. 160 pp. 
48 illus. S8 95<i 
WAVES AND THE EAR 
William A. Van Bergeijk, John R. Pierce 
and Edward E. David, Jr., Bell Telephone 
Laboratories. "Exceptionally comprehensive 
for an introductory text." ? Technology Re? 
view. 235 pp. 70 illus. S9 95<* 

THE BIRTH OF A NEW PHYSICS 
/. Bernard Cohen, Harvard University. 
"Outstanding . . . The development from 
Copernicus to Newton of the single most 
important idea in physics." ? Scientific 
American. 200 pp. 42 illus. S10 95(5 
HORNS, STRINGS, & HARMONY 
Arthur H. Benade, Case Institute. "The 
twin threads of musical understanding and 
basic physics weave a fascinating fabric." ? American Journal of Physics. 271 pp. 76 illus. Sll 95? 
THE RESTLESS ATOM 
Alfred Romer, St. Lawrence Universitv, 
"A clearly written, exciting account of the 
revolution . . , in physics between the 1890's 
and 1910's." - Science. 198 pp. 31 illus. 

S12 95<J 
MICHELSON AND THE SPEED OF LIGHT 
Bernard Jaffe. "A. rich supplement to the 
study of light and optics . . . vivid explana? tions of Michelson's work."?The Science 
Teacher. 197 pp. 14 drawings, 6 photo? 
graphs. S13 95? 

THE UNIVERSE AT LARGE 
Her mann Bondi, University of London. A 
leading British cosmologist analyzes the 
current theories on the nature of the earth, 
the stars and the universe. 154 pp. 52 
drawings, 12 photographs. S14 95? 
PASTEUR AND MODERN SCIENCE 
Rene Dubos, Rockefeller Institute. "A 
detailed, fresh approach to Pasteur's theo? 
ries on contagious diseases," ? Science. 
159 pp. S15 950 
THE WATERSHED: A Biography 
of Johannes Kepler 
Arthur Koestler. "An intriguing exercise in 
the explanation of the creative process in 
science."? Technology Review. 280 pp. 9 
drawings, 8 photographs. S16 95(5 
ACCELERATORS: Machines of 
Nuclear Physics 
Robert R. Wilson and Raphael Littauer, 
both of Cornell University. "A fine ex? 
ample of the excellence of the series . . . 
well-written."? Science. 196 pp. 52 illus. 

S17 950 

Available at your bookstore or from 
DOUBLEDAY & COMPANY, INC. 
Dept. l-JE-4, Garden City, New York 

D Please send me ...... sets of all eighteen titles now available at the special price of $17.00 per set. 
? Please send me the Science Study Series books whose numbers I have circled: 

SI S2 S3 S4 S5 S7 SS S9 S10 Sll* S12 S13 S14 S15 S16 S17 S18 S19 

? Bill me, plus shipping charges. 
D Payment of $. by Q check Q money order is enclosed for prepaid shipment by publisher. 
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Avoid the tedious, time-consuming work of preparing 
test diets in your own lab. Get dependable and uniform results by feeding GBI ready- 
to-use, biological research preparations. Our large scale production facilities enable us 
to offer economical and complete test diets for depleting test animals of various nutri- 
tional factors. Carefully prepared salt mixtures and dietary supplements are also 
available at reasonable cost. 

GBI TEST DIETS?-complete and ready-to-use for a wide range of nutritional inves? 
tigations. Many standard diets offered and others custom-built to your specifications. 

GBI SALT MIXTURES?All official formulas available. Uniform composition and 
prepared under laboratory controlled conditions. 

GBI PROTEINS?Vitamin-Free or Regular forms of animal or vegetable proteins. 
Also in hydrolyzed powder or liquid. 

WRITE FOR YOUR COPY OF BULLETIN D-15 

PRODUCTS FOR RESEARCH 

GENE R A L B I O C HEMICALS 

A Division of The North American Mogul Products Co. 

60 Laboratory Park ? Chagrin Fails, Ohio ? CHestnut 7-6464 
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Now-Determine Na and K Simultaneously 

..in less than 20 seconds 

HMN 

NEW BAIRD-ATOMIC FLAME PHOTOMETER PROVIDES TWO DETERMINATIONS FROM 
JUST ONE DILUTION WITH ?0.5% REPRODUCIBILITY. 

A single 0.05cc sample (diluted 1:200) - 
and a flick of a switch...that's all it takes 
to accurately determine Na and K concen? 
trations with the Baird-Atomic Flame 
Photometer, Model KY. Tedious calcula? 
tions, between-run cleanings and recali- 
brations are gone forever. 

_?_^ilters pro? 
vide a rejection factor of more than 99.9% 
at unwanted wavelengths making it more 
efficient than spectrophotometer-type in? 
struments. Compact and portable, the B/A 
Model KY operates equally well on man- 
ufactured, natural or bottle gas. Because 
of its sealed air system and thorough 
shielding, readings are not affected by 

ufactured. 

Write today for more complete infor- 
aation . . . Engineers and scientists ? in- 

Only the Baird-Atomic Flame Photom? 
eter offers you the combined advan? 
tages of: 

? Instantaneous meq/liter readout 

Simultaneous single - sample 
determinations 

B A Flame Photometer Condensed Specifica? 
tions. Metals Analyzed and Guaranteed Sensi? 
tivity (1% of full scale): 

Metal j meq/l I mg% I ppm 

aroducibility: ?0.5% av. Size: 15" x 17" x 16" 

Baird-Atomic. 

Bj4 /f?D -A TOM/C, /A/C 

33 um'uersitv road ? cambridge 38, mass. 

SERVING SCIENCE 



The 

VISICORDER records 

transistor torture 

Transistors often have to work under incredibly 
severe environmental conditions. Production- 

testing them gave engineers at Honey well's Semi? 

conductor Division a chance to exploit the great 

versatility of the 36-channel Visicorder oscillograph 
Model 1012. 

A certain order of transistors had to with- 

stand vibrations of 10G at 10 to 2,000 cps without 

failing during the test or as a result of it. A stand? 

ard test had been to measure the transistor's per? 
formance, next subject it to non-active vibration 

(not in any circuit), and then re-measure. This 

approach was obviously deficient as it did not re- 

veal operating characteristics during test, nor did 

it disclose intermittent-type failures. 

In this photo, shaker 
table is at right and 

amplifier-circuit rack 
at left, flanking the 
36-channel Model 
1012 Visicorder. 

Ml 

Unretouched record of vibration test on 36 transistors, each 
active in its own circuit during test. 

The customer's quality requirements were 

stringent (AQL = .4%) and the large test sample 

required ruled out the use of an oscilloscope. The 

3-hour test would have made a battery of scopes 
and operators necessary; transient defects would 

be missed due to eyestrain, fatigue, etc. 

The Model 1012 Visicorder was chosen for the 

task as it simultaneously measures and records 36 

channels of test information throughout the test 

period. The Visicorder instantly and directly re? 

cords transients, no matter how random. 

A Visicorder record like this is always a wel- 

come supplement to your test data?your customer 

will be able to read it quickly and with full under? 

standing. And it is a permanent record which he 

can show to his customer, if necessary. 

For further information on how Visicorders 

can help to solve your instrumentation problems, 
contact your nearest Honeywell sales office without 

delay. Or write for Catalogs HC 906, 1012, 1108 

and 1406, to: 

Minneapolis-Honeywell, Heiland Division, 5200 East 

Evans, Denver 22, Colorado, SK 6-3681?Area Code:303 

HONEYWELL INTERNATIONAL 

Sales and Service offices in all principal cities of the world. 
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'the 

finest 

GOLD SEAL 

SLIDES 

and 

COVER 

GLASSES 

Microslides and cover glasses bearing the familiar "Gold Seal" 

label have set standards of quality for many years. They are as perfect 
as painstaking manufacturing processes can make them. And as a 
final safeguard, they are individually inspected before being packaged. 

"Gold Seal" microslides 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 

smearing or fingerprinting. 
"Gold Seal" cover glasses are of equal excellence. Carefully selected 

and guaranteed perfect, they are made of rigidly specified, non- 

corrosive, nonfogging glass of uniform thinness. Available in every 
convenient size and thinness, "Gold Seal" cover glasses are dispensed 
clean from lint-free plastic boxes holding one ounce of glass. 

Your dealer carries "Gold Seal" microslides and cover glasses 
and a large selection of microslide boxes, cabinets, and other acces? 
sories. Illustrations and full details 
of all items may be found in the 

Clay-Adams catalog No. 106. If you 
do not have a copy, write today 
on your institutional letterhead to: 

Chy-j dams 
New York 10, N. Y. 
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GET READY FOR THE SPACE and SCIENCE ERA! SEE SATELLITES, MOON ROCKETS CLOSE-UP 

* AMAZING SCIENCE BlIYS 

^FMor FUN. STUDY or PROFIT - 
f 

American Made ? Terrific Buy! 
STEREO MICROSCOPE 

Years in development. Precision Amer? 
ican made. Used for ehecking, in- 
specting, small assembly work. Up to 3* working distance. Clear, sharp, erect image. Wide, 3 dimensional 
field. 2 sets of objectives on rotating turret. 23X and 40X. 10 Days Free 
Trial. 
Stock No. 85.056-W .$99.50 

f.o.b. .Barrington, N.J. 

Low Power Supplementary Lens Attachment for above 
Stereo?provides 15X down to 6X with clear, extra large 
1%" field at 6X. 

Stock No. 30.276-W ?_.$7.50 

Photographers! This is an actual photograph of the moon taken through our Astronomical 
Telescope by a 17-year student. 

See the Stars, Moon, Planets Close Upl 
3" ASTRONOMICAL REFLECTING TELESCOPE 

60 to 180 Power. An unusual Buyl Famous Mt. Palomar Type 
You'll see the Rings of Saturn, the fascinating planet Mars, huge 
craters on the Moon, Star Clusters, Moons of Jupiter in detail. 
Galaxies! Equatorial mount with lock on both axes. Aluminized and 
over-coated 3" diameter high-speed f/10 mirror. Telescope comes 
equipped with a 60X eyepiece and a mounted Barlow Lens, giving 
you 60 to 180 power. An Optical Finder Telescope, always so 
essential, is also included. Sturdy, hardwood, portable tripod? 
FREE with Scope:?Valuable STAR CHART plus 272 page 
"HANDBOOK OF HEAVENS" plus "HOW TO USE YOUR 
TELESCOPE" BOOK. 
Stock No. 85,050-W._.$29.95 Postpaid 
4'/4* Reflecting Telescope?up to 255 Power. all-metal pedestal mount. 
Stock No. 85,105-W.$79.50 F.O.B. Barrington, N.J. 

8 
SPKIAl 

ACT NOW! 

SAVE PLENTY! 

Here they go?all first-class aerial camera lenses and 
astronomy sets?priced to go, along with many other "real" buys, discounted 25r/r and now discontinued. 
AERIAL CAMERA LEXS F/6. 24* PL?Was $39.50 Stock No. 85,059-W?While they last?$25.00 F.O.B. 
ASTRONOMY SET. projects moon travel, eclipses, stellar 
wonders?was $r>.00? 
Stock No. 70,233-W_Now?$3.75 Pstpd. 
DE LUXE ASTRONOMY SET, down from $10.00. Stock No. 70,234-W_Now?$7.50 Pstpd. 

Get Listings of Other Great 
Savings in Bargain Bulletin-W-2 

NEW! GRAPH RUBBER STAMP 
Real time and labor saver for math 
teachers. If your tests require graph 
backgrounds?no need to attach separate 
sheets of graph paper and worry about 
keeping them straight. Simply stamp a 
graph pattern, 3* square as needed on 
each paper. Grading graph problems then 
become 100% easier. Stamps are 3* 
square overall?2 different patterns. 

Stock No. 50,255-W (100 blocks) _$3.00 Postpaid 
Stock No. 50,351-W (16 blocks)_$3.00 Postpaid Polar Coordinate Graph Stamp?3" Diam. 
Stock No. 50,359-W _$3.00 Postpaid 

OFFSPRING OF SCIENCE...REALLY BEAUTIFUL! 
CIRCULAR DIFFRACTION- 

GRATING JEWELRY 

fPifclr 1 
'" diameter 

Shimmcring rainbows of gemlike color 
'v o^t?*: ? in Jewelry of exquisite beauty?made 
kk ?iK| with CIRCULAR DIFFRACTION- 
?B&ifl ':X};":M GRATING REPLICA. Just as a 
?y&i:: JR prism breaks up light into its full 

range of individual colors, so does 
the diffraction grating. Promises to 
become a rage in current fashion. 

Stock No. 30,349-W Earrings _$2.75 Pstpd. Stock No. 30.350.W Cuff Links _$2.75 Pstpd. Stock No. 30,372-W Pendant _$2.75 Pstpd. Stock No. 30,390-W Tie-Clasp _$2.75 Pstpd. 

WAR SURPLUS ELECTRIC GENERATOR 
Brand new Signal Corps Electric 
Generator for scientific experi? 
ments, electrical uses, demon? 
strations. Generates up to 90 
volts by turning crank. Use in 
high impedance relays. Charge 
ground and bring up night 
crawlers for bait or study. 2 

Alnico Magnets alone worth original price. Wt. 2 lbs. 
Cost to Govt. $15. 
Stoek No. 50,225-W -$4.95 Postpaid 
Same type generator, mounted, with light, as electricity demonstrator. 
Stoek No. 50,365-W_$9.95 Postpaid 

ORDER BY STOCK NUMBER 

WHIRLING WONDERS 

Wonderful World of 
Whirling Wheels 

Here's a new adventure in optical 
impressions?created by the magi- 
cal effect of these fascinating, 
rotating discs. In addition to weird shapes and fantastic 
"after images" this kit demonstrates "stop motion" 
stroboscopic principles?"off center" focus and even 
hypnotism. Kit includes 13 discs, approx. 5* in dia. 
battery holder, rheostat, small motor mounted on bracket, 
bulb, socket. plug and complete booklet of instructions 
and experimental use. 
Stock No. 70,414-W_ _$9.95 Postpaid 

ANALOG COMPUTER KIT 
Ideal introduction to the increas? 
ingly important electronic com? 
puter field. For bright students, or anyone interested in this new science. Demonstrates basic analog computing principles?can be used for multiplication, division, powers, roots, log operations, trig problems, physic formulae, electricity and magnetism problems. Easily assembled with screwdriver and pliers. Operates on 2 flashlight batteries. Electric meter and 3 potentiom- eters are mounted on die-cut box. Answer is indicated on dial. Computer is 20* long, 9* wide, 2" deep. 

Stock No. 70,341-W_$14.95 Postpaid 

FLASHLIGHT POINTER FOR MOVIE SCREENS 
Ideal for pointing out interesting fea? 
tures on movie, slide projection screens. 
Excellent lecture tool. For teacher use 
on maps, etc. Flashlight focuses an 
arrow where you point it. 
Stock No. 60,117-W.$9.50 Postpaid 

SCIENCE TREASURE CHESTS 
For Boys?Girls?Adults! 

Excellent "Science Fair" Material! 
Science Treasure Chest ? Extra-powerful magnets, polarizing filters, compass, one- 
way-mirror film. prism, diffraction grating, and lots of other items for hundreds of 

thrilling experiments, plus a Ten-Lens Kit for making telescopes, microscopes, etc. Full instructions included. 
Stock No. 70,342-W _$5.00 Postpaid 
Science Treasure Chest DeLuxe?Everything in Chest above plus exciting additional items for more advanced experiments including cyrstal-growing kit, electric motor, molecular model set, first-surface mirrors, and lots more. 
Stoek No. 70,343-W _$10.00 Postpaid 

LIFE SIZE HUMAN SKULL 
Invaluable educational aid! Fascinating conversation piece! Skull is anatomically correct?made of natural bone color, bone 
hard, lifetime plastic. Parts snap to? 
gether?take apart. Spring-action lower 
jaw. Removable skull cap for examination 
of skull cavity, nasal passages. etc. Ideal 
for scientists, doctors, dentists, teachers, 

students, artists. Stand and Instruction and Anatomy Chart included. 
Stoek No. 70,294-W _$4.95 Postpaid 

CRYSTAL GROWING KIT 

Do a crystalography project illus? 
trated with large beautiful crystals 
you grow yourself. Kit includes 
the book "Crystals and Crystal 
Growing" and a generous supply of the chemical you need to grow large display crystals of 
potassium aluminum sulfate (clear), potassium chromium 
sulfate (purple), potassium sodium tartrate (clear), nickel 
sulfate hexahydrate (blue green) or heptahydrate (green), 
potassium ferricyanide (red), and copper acetate (blue 
green). 
Stock No. 70,336-W _$9.50 Postpaid 

'FISH' WITH A MAGNET 
Go Treasure Hunting On The Bottom 
Great idea! Fascinating fun and some? 
times tremendously profitable! Tie a line 
to our 5-lb. Magnet?drop it overboard 
in bay. river, lake or ocean. Troll it 
along the bottom?your "treasure" haul 
can be outboard motors, anchors, fishing 
tackle, all kinds of metal valuables. 5-lb. Magnet is war 
surplus?Alnico V Type?a terrific bargain. Lifts over 125 
lbs. on land?much greater weights under water. Order 
now and try this new sport. 
Stock No. 70,183-W 5-lb. Magnet_$9.95 Postpaid 

War Surplus American-Made 7x50 Binoculars 
Big savings! Brand new! Crystal 
clear viewing?7 power. Every opti? 
cal element is coated. An excellent 
night glass?the size recommended 
for satellite viewing. Individual eye 
focus. Exit pupil 7mm. Approx. field 
at 1.000 yds. is 376 ft. Carrying 
case included. American 7 x 50's 
normally cost $195. Our war surplus 
price saves you real money. 
Stock No. 1533-W _-_-?_ 

llSlnBiiiH 

Only $55.00 Postpd. 
(Tax included) 

SOIL TESTING KITS 

DE LUXE KIT for determining acidity and 
alkalinity, exisiting levels of nitrogen, phos- 
phorus and potassium in the soil. Includes 
"Know Your Soil" dictionary, reagents and 
solutions to make 25 complete soil analyses 

(100 individual tests) in styrene 5" x 7" x 2" case. 
Stock No. 70,405-W_$8.95 Postpaid 
STANDARD KIT similar to above, with materials for 10 
analyses and 15 additional pH tests. Comes in 5" x 7" x 
1" plastic case. 
Stock No. 70.406-W _$5.95 Postpaid 
JUNIOR KIT?Basis for many fascinating experiments 
regarding growth of plants, etc. 
Stock No. 60,118-W _$2.00 Postpaid 

WRITE FOR FREE CATALOG "W" 
Optics for the Science Class! Optics for the Space Eral 

144 PAGES! OVER 
1000 OPTICAL BUYS! 
Huge selection of lenses, 
prisms, war surplus op? tical instruments, parts and accessories. Tele? 
scopes. microscopes. 
binoculars, infrared 
sniperscope, etc. Low- 
cost Science and Math 
Learning and Teaching aids. 

Request Catalog W. 

SEND CHECK OR MONEY ORDER SATI5FACTION GUARANTEEDI 

EDMUND SCIENTIFIC CO. barrington, new jersey 
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OUTSTANDING TEXTS 

from Prentiee-Ilall. Inc. 

MILESTONES IN MICROBIOLOGY 

by Thomas D. Broek, 
Indiana University 

A collection of the historically important papers in the field 
of microbiology, each paper has been translated into English, 
edited and abridged. These historical documents offer ideal 
material for the student. Their language is generally simpler? 
fewer technical words. 

1961 paperbound approx. 320 pp. Text price: $3.95 

ANIMAL ECOLOGY 

by S. Charles Kendeigh 
University of Illinois 

A comprehensive, balanced survey and synthesis of the entire 
field of ecology which offers an introductory analysis of the 
fundamentals of: interrelations of organisms;. niche segregation, 
speciation and dispersals; and wildlife management. The author 
interprets present-day world-wide distribution of ecological 
communities. 

1961 approx. 496 pp. Text price: $11.00 

RADIATION BIOPHYSICS 

by Howard L, Andrews, 
National Institutes of Health 

Coordinating pertinent biophysical techniques essential to an 
understanding of radiation biophysics, this text provides the 
mathematical background needed for the treatment of radiation 
mortality data. 
1961 Price to be announced 

Prentice-Hall Physics Series 

foundations of 

THE CELL (Published 1960) 
by Carl P. Swanson, The Johns Hopkint 
University 

ANIMAL GROWTH AND 

DEVELOPMENT(Published1960) 
by Maurice Sussman, Brandeis University 

ANIMAL PHYSIOLOGY 
(Published 1960) 

by Knul Schmidt-Nielsen, Duke University 

THE PLANT KINGDOM 
(Published 1960) 

by Harold C. Bold, University of Texas 

CELLULAR PHYSIOLOGY AND 
BIOCHEMISTRY (Early 1961) 
by William D. McElroy, The Johns Hop* 
kins University 

MAN IN NATURE (Early 1961) 
by Marston Bates, University of Michigan 

ANIMAL DIVERSITY 
(Early 1961) 

by Earl D. Hanson, Yale University 

THE LIFE OF THE GREEN 
PLANT (Early 1961) 
byArihur W. Gatston, Yale University 

ADAPTATION (Early 1961) 
by Bruce Wallace and A* M* Srb, both Cor? 
nell University 

HEREDITY (Early 1961) 
by David M, Bonner, Yale University School 
of Medicine 

ANIMAL BEHAVIOR(Early1961) 
by K G. Dethier, University of Pennsyl? 
vania, and Eliot Stellar, University of 
Pennsylvania Medical School 

For approval copies, write: Box 903, Dept. AIBS 
PRENTICE-HALL, Inc. , Englewood Cliffs, New Jersey 
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WRITE TO US TODAY 

STOP 

Before 
ordering 

a new balance . 

LOOK 

.. . examine the 
proper 

Mettler balance for 

your 
work and. ... 

LISTEN 

.. . let one of our 

experienced 
sales 

representatives explain 

all the 
operating 

and 

performance features. 

? ? ? And then, let 
your 

own well-informed 

judgement be the basis 

for your decision. 

3 TO ARRAHGE FOR THIS DEMONSTRATION 

1188 

METTLER INSTRUMENT CORPORATION 

P.O. BOX 100, PRINCETON, NEW JERSEY 
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C O L E M A N 
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DOUBLE VALUE pH meters... 

Utmost accuracy-easiest operation 

Here is the Coleman philosophy, ex? 

pressed in pH meters . . . utmost accu? 

racy with simplest operation. Test 
these instruments yourself. See how Cole? 
man has simplified the intricate art of 

precise pH measurement. Ask for a dem? 
onstration. 
Coleman Companion ? . . for pre? 
cision with versatility. pH or milli? 
volt measurements. 3 simple controls? 
no push buttons. Accurate to 0.05 pH. 
Manual or automatic temperature com? 

pensation. Recorder output. Sample 
sizes down to 3.5 ml. Uses Coleman or 
alien electrodes. Range 0-14 pH and 
0-1400 mv. Line operated. Price 
$300.00. ? 
Coleman Metrion . . . for fast, eco? 
nomical pH measurement. Contin? 
uous accuracy at any pH . . . big, over- 

lapping scales; full 0-14 pH range. Wide 
range of sample volumes . . . uses Cole? 
man or alien electrodes . . . ideal for 
titrations?unmatched precision at$139. 

? 
Companion?Bulletin SB-267 ? Metrion?Bulletin SB-257 

/ovEanumy 

COLEMAN INSTRUMENTS, INC, MAYWOOD, ILLINOIS 
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PIN POINT 

TEMPERATURE 

CONTROL...with the 

new Orthomatic Laboratory 

Autoclave 

Never before has there been such a versatile laboratory autoclave as 
Castle's new Orthomatic! 

With Orthomatic you can pinpoint the exact sterilizing temperature 
best suited to any given process. Temperature settings between 100- 
132?C. are made in seconds right on the sterilizer control panel. 
Supplementary controls may be added for temperatures down to 71?C. 

In addition, Orthomatic High-Speed Jet Heating will save your labora? 

tory hours in the preparation of test glassware, allow successful proc? 
essing of heat-sensitive media, and permit an automatic programming 
of sterile cycles and a uniformity of repetitive test conditions which 
cannot be duplicated. 

Orthomatic sterilizers are available for every hospital department. 
Write for full details. 

mmm4PL^^tm?mJ6mm 

WILMOT CASTLE CO., 
LIGHTS AND STERILIZERS 

8004 HENRIETTA RD., ROCHESTER 18, N. Y. 

Castle Engineered Ster? 
ilization can help you 
solve your sterilization 
problems . . . utilizing 
the latest in dry heat, 
steam and gas. 
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DESIGN 

FOR 

RESEARCH 

^EICHERJ 

ZETOPAN 

A truly universal microscope for 

ALL microscopic investigations. 

Ingeniously designed for maximum 

working comfort and operational 

ease. All transitions are instantaneous, 

versatility unlimited. 

Built-in illuminating systems 

for transmitted, reflected 

and mixed light. 

Phase and "Anoptral" Contrast 

Fluorescent Illumination 

Universal Condensers 

Cine and photomicrography 

Components for polarization 

and metallography 

Complete range of objectives 

and eyepieces 

Request a demonstration or write for catalog 

WILLIAM J. HACKER & CO., INC. 

P. O. Box 646 

21 APRIL 1961 

CApital 6-8450 West Caldwell, N.J. 
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Golden Jubilee edition . . . 

STEDMAN'S MEDICAL DIC? 

TIONARY, 20th edition 

The 19th edition has been dissected and the parts channeled to 22 consulting editors. Thus each 

definition has been evaluated; some deleted, many rewritten, and thousands of new terms 

added. In addition, the pronunciations and derivations have been brought up-to-date; the 

majority of the plates redrawn; anatomic terms changed to the Nomina Anatomica Parisiensia 

(but BNA and NK maintained and cross-referenced where necessary) ; tables and cross-referencing 

completely redone; and a special emphasis placed on the related sciences of Dentistry and 

Veterinary Medicine. Finally, the physical characteristics of the book have been changed. It 

has been completely redesigned and set in a new, more readable type face. 

Due June 1961 ? approx. 1750 pp., 31 pls., many text figs., 122 tables ? $14.95 

Now with 30 contributors . . , 

Best & 
Taylor: 

THE PHYSIO? 

LOGICAL BASIS OF MEDICAL 

PRACTICE, 7th edition 

". . . With each succeeding revision we became increasingly conscious of the hopelessness 
of trying to cover so great an expanse of medical literature. . . . Though we are not abject 
in our apology we fully realize and regret the insurrlciency of the last revision. There was a 

disconcerting gap between its text and the more recent advances in physiology and related 

branches of scientific medicine, which made us acutely aware of the necessity of calling upon 
others for help. This we have done and our colleagues have responded magnificently and most 

generously to our appeal. We have been extremely fortunate in gathering together for this 

edition a galaxy of contributors, each of whom is outstanding in the field which his contribution 

covers. We believe that this, the seventh, is the most comprehensive and authoritative edition 

since the inception of the book twenty-five years ago. . . ."?From the Preface to the Seventh . 

Edition 

By Charles Herbert Best, C.B.E., M.A., M.D,, D.Sc. (Lond.), F.R.C.S., F.R.C.P. (Canada), Professor and 
Head of Department of Physiology, Director of the Banting-Best Department of Medical Research, 

University of Toronto; Norman Burke Taylor, V.D., M.D., F.R.S. (Canada), F.R.C.S. (Edin.), F.R.C.P. 

(Canada), M.R.C.S. (Eng.), L.R.C.P. (Lond.), Professor of the History of Medicine and Medical Literature, 
University of Western Ontario, London, Canada; and 28 Contributors under the general editorship 

of Norman Burke Taylor 

1961 ? 1570 pp., 657 figs., 4 col. pls. ? $16.00 

r*m%, r'*wm^ s'wm^ rwm>. 

rwm>. / /'i^m. r . ~? , ^ ^ 

THE WILLIAMS & WILKINS COMPANY 

IBL/ IfllL/ "1S1L/ 

BALTIMORE 2, MARYLAND, U.S.A. 
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Recent Books 
of 

General Interest. . . 

The Anatomical Society of Great Britain and Ireland: ELECTRON 

MICROSCOPY IN ANATOMY 

1961 ? 248 pp., 202 figs. ? $10.00 

Paul: CELL AND TISSUE CULTURE, 2nd edition 

1961 ? 323 pp., 52 figs. ? $7.50 

Crow: A SYNOPSIS OF BIOLOGY 

1960 ? 1072 pp., 327 figs. ? $17.00 

Behrens: ATOMIC MEDICINE, 3rd edition 

1959 ? 705 pp., 146 figs. ? $15.00 

Armstrong: AEROSPACE MEDICINE 

1961 ? 646 pp., 155 figs. ? $18.00 

Clark: OXIDATION-REDUCTION POTENTIALS OF ORGANIC 

SYSTEMS 

1960 ? 600 pp., 83 figs. ? $13.50 

Breed, Murray & Smith: BERGEY'S MANUAL OF DETERMINA- 

TIVE BACTERIOLOGY, 7th edition 

1957 ? 1132 pp. ? $15.00 

Skerman: GUIDE TO THE IDENTIFICATION OF THE GEN? 

ERA OF BACTERIA 

1959 ? 228 pp., paper covers ? $5.50 

Weesner: GENERAL ZOOLOGICAL MICROTECHNIQUES 

1960 ? 241 pp., 25 figs., spiral bound ? $5.25 

Skinner: THE ORIGIN OF MEDICAL TERMS, 2nd edition 

Due June 1961 ? approx. 420 pp., approx. 350 figs. ? 
price not yet determined 

TH^WILLI^MS & 
mpCINSmMPANY 

BALTIMORE 2, MARYLAND, U.S.A. 
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MODEL 211 TIME-OF-FLIGHT 
UNIT? Channel lengths from 
0.25 to 64 nsec. 

MODEL 210 PULSE HEIGHT 
UNIT-10+0.25 N n see. dead 
time, built-in linear amplifier 

NOW- 

MODEL 212 PULSED NEUTRON 
UNIT?Used for exponential and 
critical experiments 

MODEL 213 PULSE HEIGHT 
UNIT?4 simultaneous inputs, 
4 methods of storage, 10+0.25N 
j?sec. dead time 

MODEL 214 MULTISCALER 
UNIT?Allows consecutive chan? 
nel scaling for preset times 

MODEL 215 MASS SPECTROM? 
ETER UNIT ?Accepts ion 
counts in each channel for a 
preset time 

MODEL 216 COINCIDENCE 
PAIR UNIT?2-dimensional (16 
x 16 channels) nuclear analyses 

7 PLUG-IN LOGIC CIRCUITS 

...for the TMC 256-channel 

Pulse Analyzer 

The 7 standard plug-in logic circuits now 
available make this 256-channel pulse ana? 
lyzer the most useful system you can own. 

By loosening one thumbscrew, you can 
remove one logic circuit?replace it with 
another?and have a completely different 
system in operation in a few seconds. The 
7 units shown are standard but, TMC 
can build custom units to your exact 
requirements. 

The basic transistorized 256-channel com? 
puter provides all memory circuits and 
data output selection circuits. Add the 

plug-in of your choice ? have the exact 
system for your application. 

Data handling is accomplished through 
an accessory, the Model 220 data hand? 
ling unit. Strip chart and X-Y recorders, 
paper tape printers and punches may be 

used for readout. 

Complete literature 
on request. 

w 

TECHNICAL MEASUREMENT 

CORPORATION 
441 WASHINGTON AVE., NORTH HAVEN, CONN., U.S.A. 
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What Laymen Can Ask of Scientists 

In one of the essays in his last volume, Resistance, Rebellion, and 
Death, Albert Camus considers the question of what unbelievers like 
himself can ask of Christians, and his answer is relevant to the question 
of what laymen can expect of scientists. Camus warns first against a 
certain kind of hypocrisy, the hypocrisy of the man who does not accept 
the Christian truth but who, nevertheless, expects more of Christians 
than he does of himself. Christians have many obligations, according to 
the essay, but it is not the province of the unbeliever to recall them for 
the believer. Camus concludes, however, that he may permit himself to 
demand certain responsibilities of Christians?he has in mind, among 
other points, the failure of Rome to speak out immediately and clearly 
against political executions in Spain?but these responsibilities can only 
be those that must be required today of everyone. 

The relevance of Camus's question to the question of what laymen 
can ask of scientists begins with the presence of similar opportunities 
for hypocrisy. Here also persons who do not follow a certain pursuit 
have the chance to indulge themselves by expecting special things of 
persons who do. Laymen can persuade one another that it is a simple 
matter to be a scientist and, from the vantage point of no personal in- 
volvement, expect scientists to be more selfless and lofty of purpose 
than they themselves are. Scientists and former scientists, it is true, 
sometimes encourage such expectations by saying that such virtues play 
an essential role in the scientific enterprise. There is the claim, for 
example, that there is something moral in the very grain of science. 
Scientists rarely fake experiments, and the reason, so the argument runs, 
is not that they are afraid of being caught in a lie by other scientists 
who try to repeat their experiments, but that scientists cannot tell lies 
and still achieve their objective of getting answers to the questions they 
put to nature. 

There is an opportunity, then, to regard scientists as just a bit more 
saintly than other men, and so to make special demands of them. At 
the same time, interestingly enough, there is also an opportunity to 
regard scientists as just slightly greater sinners than other men, and so 
to make the same demands again. Men who are not scientists expect 
special atonement by scientists for the role they have played in the crea? 
tion of many of the ills that now beset us. They demand atonement 
especially for the creation of that Sword of Damocles that hangs over 
us all, the atom bomb and the missile to deliver it. And again scientists 
have encouraged such demands. 

But let us not give one another opportunities to indulge in hypocrisy. 
On the one hand, scientists may practice truthfulness in their work as 
a welcome necessity, but this does not mean that they embrace truth 
with equal fervor when it comes to seeking funds and recognition. And, 
on the other hand, in the application of science to military technology, 
it was not scientists who invented the occupation to which their talents 
have been applied with such stunning effectiveness. Any group, it is 
granted, has the prerogative to hold itself accountable in special ways. 
To paraphrase Camus, if there is anyone who can make demands of the 
scientist, it is the scientist himself. But what can laymen ask of scientists? 
As in the answer Camus gives to his question, there are obligations lay? 
men can require of scientists, but these can only be the obligations 
necessarily required of any human being today, scientist or not.?J. T. 



Made in America, 

to the world's highest standard 

BAUSCH & LOMB INCORPORATED 

85616 Bausch St., Rochester 2, N. Y. 

? Please arrange a free laboratory demonstration 
at my convenience. 

? Please send Catalog D-15 with complete in? 
formation on B&L StereoZoom Microscopes. 

Name 

Address . 

City. . Zone. . State. 

With Bausch & Lomb StereoZoom? 

Microscopes, just turning a knob gives 

you an infinite number of repeatable 

magnifications within the range 

selected. Powers available from 3.5X 

tol20X. 

And, a new "Power Pod" optical design 

completely encloses the optical system 

in a single unit?keeps out dust and 

dirt, eliminates annoying image jump 

and blackout. 

Why not see today's most versatile 

microscope soon in a free laboratory 

demonstration. 
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EXPLORING FUNDAMENTALS 

... with the HITACHI HU-11 

Shown is a microphotograph of Potassium Chloro Platinite, 
taken with an Hitachi HU-11 Electron Microscope, 1,750,000 
photographic magnification, and with a resolution of 6.99 
Angstrom Units! 

Hitachi's guaranteed 8-10 Angstrom Unit resolution allows you to probe the very 

basic structure of matter?making full use of the HU-lTs 250,000 direct magnifi? 

cation. 

The basic Hitachi HU-11, without accessories, serves as a highly efficient electron 

diffraction apparatus for use with opaque or transparent specimens. With such acces? 

sories as a low temperature stage, a high temperature stage, a reflection microscopy 

attachment and a X-Ray shadow camera, the 
|_;_ 

Hitachi HU-11 allows investigations into every LEASE TERMS ARE 

field of research. NOW AVAILABLE 

You are cordially invited to visit our new Eastern sales office and laboratory facility, 

located at 5927 Riverdale Avenue, New York 71, N.Y. 

ERB & GRAY SCIENTIFIC, Inc. 

Exclusive Hitachi distributors for the United States 

854 S. Figueroa St., Los Angeles 17, Calif. 

21 APRIL 1961 

5927 Riverdale Ave., New York 71, N.Y. 
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i ACADEMIC 

New 
Monographsj Textbooksj and Handbooks 

Measure, Lebesgue Integrals, and Hilbert 

Space 
Book II of Elements of the Theory of Functions 
and Functional Analysis 

By A.N. Kolmogorov and S.V. Fomin 
Translated from the Russian by 
Natascha Artin-Brunswick and A. Jeffrey 
April 1961, about 150 pp., illus., $6.00 

Solution of Equations and Systems of 

Equations 
By A.M. Ostrowski 
October 1960, 202 pp., illus., $6.80 

Concepts from Tensor Analysis and 

Differential Geometry 
By Tracy Y. Thomas 
February 1961, 119 pp., illus., $5.00 

Digital Computer Design 
Its Logic, Circuitry, and Synthesis 

By Edward L. Braun 
April 1961, about 630 pp., illus., approx. $15.00 

An Introduction to Astrodynamics 
By Robert M.L. Baker, Jr., and 
Maud W. Makemson 
September 1960, 358 pp., illus., $7.50 

Methods of Celestial Mechanics 

By Dirk Brouwer and Gerald M. Clemence 
March 1961, 598 pp., illus., $15.50 

Quantum Mechanics of Many-Body 

Systems 
By D.J. Thouless 
April 1961, about 185 pp., illus. 

Infrared Methods 

Principles and Applications 
By G.K.T. Conn and D.G. Avery 
September 1960, 203 pp., illus., $6.80 

The Science of Adhesive Joints 

By J.J. Bikerman 
March 1961, 258 pp., illus., $8.00 

Activation Analysis Handbook 

By R.C. Koch 
October 1960, 219 pp., $8.00 

Electrolytic Dissociation 

By CB. Monk 
March 1961, 320 pp., illus., $10.00 

Interfacial Phenomena 

By E.K. Rideal and J.T. Davies 
April 1961, about 450 pp., illus. 

Oxide Ceramics 
Physical Chemistry and Technology 

By E. Ryshkewitch 
September 1960, 472 pp., illus., $16.00 

X-Ray Analysis of Organic Structures 

By S,C, Nyburg 
March 1961, 434 pp., illus., $13.00 

Name Reactions in Organic Chemistry 
Second Edition 

By Alexander R. Surrey 
April 1961, 218 pp, illus., $8.00 

The Chemistry of Lignin 
Supplement Volume 

Covering the literature from 1949 to 195 8 
By Friedrich E. Brauns and Dorothy A. Brauns 
December 1960, 804 pp., illus., $18.00 

Laboratory Studies in General Chemistry 
(with Instructor's Manual) 

By Frank Brescia, Adolph G. Anderson, 
John G. Arents, Herbert Meislich, and Amos Turk 
January 1961, 210 pp., illus., $3.25 

Toxic Phosphorus Esters 
Chemistry, Metabolism, and Biological Effects 

By R.D. O'BrieN 
September 1960, 434 pp., illus., $14.50 

Biochemistry of Insects 

By D. Gilmour 
February 1961, 343, pp., illus., $8.00 

The Nervous System 
An Outline of the Structure and Function of the 
Human Nervous System and Sense Organs 

By GM. Wyburn 
February 1961, 179 pp., illus., $5.00 

Carcinogenesis 
By I. HlEGER 
February 1961, 138 pp., illus., $5.00 

The Glycolysis and Respiration of Tumors 

By Alan C. Aisenberg 
January 1961, 224 pp., illus., $8.00 

Rhythmic Activity in Animal Physiology 
and Behaviour 

By J. Cloudsley-Thompson 
April 1961, about 250 pp., illus. 

Detailed information for any publication available upon request 

_-NEW YORK 1" FHtti Avenue, New York 3 
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NEW YORK 

and LONDON 

Announcing 
a New 

Journal 

General and Comparative Endocrinology 

An International Journal 

Editors-in-Chief: Aubrey Gorbman*, Department of Zoology, Columbia University, New York 27, New York 

and E. J. W. Barrington, Department of Zoology, The University, Nottingham, England 

ADVISORY COUNCIL 

Assisted by an International Board of Editors 

* During the 1960/61 academic year, manuscripts from American laboratories 
should be submitted to Dr. Howard A. Bern, Department of Zoology, 

University of California, Berkeley 4, California. 

general and comparative endocrinology will be devoted to the publication of studies on cellular mechanisms of 
hormone action, and on functional, developmentai, and evolutionary aspects of vertebrate and invertebrate endocrine systems. 
It will serve as a central forum for original research papers in endocrinology, but occasional brief reviews dealing with particular 
fields or problems are invited. 

Volume 1 (6 issues, 7" x 10"), 1961, $18.00 Manuscripts may be submitted to either Editor. 
Subscription orders should be sent to the publishers. 

Volume 1, Number 1, April 1961 Contents 

Nancy Weber Kaye, Interrelationships of the Thyroid and 
Pituitary in Embryonic and Premetamorphic Stages of 
the Frog, Rana pipiens 

Paul A. Wright, Induction of Ovulation in Vitro in Rana 
pipiens with Steroids 

K. G. Davey, The Mode of Action of the Heart Accelerating 
Factor from the Corpus Cardiacum of Insects 

Wilbur H. Sawyer, Robert A. Munsick, and 
H. B. van Dyke, Evidence for the Presence of Arginine 
Vasotocin (8-Arginine Oxytocin) and Oxytocin in 
Neurohypophyseal Extracts from Amphibians and 
Reptiles 

Hans Carstensen, Anton C. J. Burgers, and 
Choh Hao Li, Demonstration of Aldosterone and 
Corticosterone as the Principal Steroids Formed in 
Incubates of Adrenals of the American Bullfrog (Rana 
catesbeiana) and Stimulation of Their Production by 
Mammalian Adrenocorticotropin 

K. Dierickx and N. van Meirvenne, Karyometric Studies 
of the Preoptic Nucleus of Rana temporaria 

Donald H. Ford, The Effect of Hyperthyroidism on the 
Uptake of I131-labeled Triiodothyronine by the Brain 
and Pituitary of the Male Rat 

William Etkin and Walter Sussman, Hypothalamo- 
Pituitary Relations in Metamorphosis of Ambystoma 

K. Lederis, Vasopressin and Oxytocin in the Mammalian 
Hypothalamus 

New and Forth corning Journals 

Analytical Biochemistry 
An International Journal 

Edited by Alvin Nason and 
Andrew A. Kandutsch 
Volume 2, 1961, $15.00 

Experimental Eye Research 
An International Journal 

Edited by Hugh Davson and 
Endre A. Balazs 
Volume 1, 1961 (in preparation), $16.00 

Journal of 

Mathematical Analysis and Applications 
Edited by Richard Bellman 
Volumes 2-3, 1961, each $16.00 

Journal of 

Theoretical Biology 
An International Journal 

Edited by J.F. Danielli 
Volume 1, 1961, $17.00 

17 Old Queen Street, London, S.W. 1 LONDON1 
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? 
Have 

you 
discovered these new 

Mosby 

textbooks and new editions? 
? 

Consider them 
for your 

courses next semester. 

Anatomy and 

Physiology 

TEXTBOOK OF ANATOMY 
AND PHYSIOLOGY 

By Catherine Parker Anthony, B.A., M.S., R.H. 
1959, 5th ed., 574 pp., 294 ills. $5.35. 

ANATOMY AND PHYSIOLOGY 
LABORATORY MANUAL 

By Catherine Parker Anthony, B.A., M.S., R.N. 
1959, 5th ed., 320 pp., 148 ills. $3.50. 

INTEGRATED ANATOMY 
AND PHYSIOLOGY 

By Carl C. Francis, A.B., M.D. and Gordon L 
Farrell, M.D. 1957, 3rd ed., 641 pp., 367 ills., 31 
color plates. $5.85. 

INTRODUCTION TO 
HUMAN ANATOMY 

By Carl C. Francis, A.B., M.D. 1959, 3rd ed., 548 
pp., 324 ills., 29 color plates. $5.75. 

TEXTBOOK OF PHYSIOLOGY 

By W. W. Tuttle, Ph.D., Sc.D. and Byron A. Schot- 
telius, Ph.D. Just published. 14th ed., 547 pp., 
313 ills., 5 color plates. $7.00. 

MANUAL OF COMPARATIVE 
ANATOMY 

By Bruce M. Harrison, Ph.D., Sc.D. 1959, 353 pp., 
122 ills. $3.95. 

THE DISSECTION 
OF THE CAT 

By Bruce M. Harrison, Ph.D., Sc.D. 1956, 3rd ed., 
217 pp., illustrated. $3.50. 

Biology 

An introduction to 
animal biology 

By Dale C. Braungart, Ph.D. and Rita Buddeke, 
S.N.D., M.A. 1960, 5th ed., 416 pp., 213 ills. 
$6.25. 

AN INTRODUCTION TO 
THE PLANT KINGDOM 

By Norman H. Russell, Ph.D. 1958, 353 pp., 184 
ills. $5.50. 

Write for a copy of the new 

1961-1962 Catalog of Mosby 

College Textbooks. 
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GENERAL BIOLOGY? 
The Science of Biology 
By William C. Beaver, Ph.D., Sc.D. 1958, 5th ed., 
775 pp., 445 ills. $6.75. 

INTEGRATED PRINCIPLES 

OF ZOOLOGY 

By Cleveland P. Hickman, Ph.D. Ready in May. 
2nd ed., approx. 960 pp. $7.75. 

LABORATORY EXERCISES 

IN ANIMAL BIOLOGY 

By Dale C. Braungart, Ph.D. 1959, 5th ed., 256 
pp. $3.50. 

LABORATORY OUTLINE FOR 
GENERAL ZOOLOGY 

By George Edwin Potter, Ph.D. 1958, 4th ed., 344 
pp. $3.60. 

LABORATORY STUDIES IN 

INTEGRATED ZOOLOGY 

By Cleveland P. Hickman, Ph.D. and Francis M. 
Hickman, A.B. 1957, 353 pp., illustrated. $3.75. 

THE PLANT KINGDOM 

By Paul C. Lemon, A.B., M.Sc, Ph.D. and Nor? 
man H. Russell, B.S., Ph.D. 1959, 180 pp., 19 
plates. $3.25. 

WORKBOOK AND LABORATORY 

MANUAL IN GENERAL BIOLOGY 

By William C. Beaver, Ph.D., Sc.D. 1958, 5th ed., 
251 pp., 11 ills. $3.75. 

Chemistry 

PRINCIPLES OF CHEMISTRY 

By Joseph H. Roe, Ph.D. 1956, 8th ed., 480 pp., 
55 ills. $4.50. 

A LABORATORY GUIDE 

IN CHEMISTRY 

By Joseph H. Roe, Ph.D. 1958, 3rd ed., 244 pp. 
$2.50. 

HUMAN BIOCHEMISTRY 

By Israel S. Kleiner, Ph.D. and James M. Orten, By Is 
Ph.D. Ph.D. 1958, 5th ed., 808 pp., 94 ills. $9.00. 

LABORATORY INSTRUCTIONS 
IN BIOCHEMISTRY 

By Israel S. Kleiner, Ph.D. and Louis B. Dotti, 
Ph.D. 1958, 5th ed., 289 pages, illustrated. $3.50. 

INTRODUCTION TO 
PHYSIOLOGICAL AND 
PATHOLOGICAL CHEMISTRY 

By L. Earle Arnow, Ph.G., B.S., Ph.D., M.B., M.D. 
Revised with the assistance of Marie C. D'Andrea 
Logan, R.N., B.S., M.S. Ready in May. 6th ed., 
approx. 480 pp., illustrated. About $5.25. 

INTRODUCTION TO 
LABORATORY CHEMISTRY 

By L. Earle Arnow, Ph.G., B.S., Ph.D., M.B., M.D. 
Revised with the assistance of Marie C. D'Andrea 
Logan, R.N., B.S., hA.S. Ready in May. 6th ed. 
Approx. 124 pp. About $1.75. 

Microbiology 

Carter's PRINCIPLES 
OF MICROBIOLOGY 

By Alice Smith, A.B., M.D. Ready in May. 4th ed., 
approx. 560 pp. 593 ills. About $5.50. 

MICROBIOLOGY 

By Louis P. Gebhardt, Ph.D., M.D., and Dean A. 
Anderson, M.S., Ph.D. 1959, 2nd ed., 476 pp., 69 
ills. $5.75. 

LABORATORY INSTRUCTIONS 
IN MICROBIOLOGY 

By Louis P. Gebhardt, Ph.D., M.D. and Dean A. 
Anderson, M.S., Ph.D. 1958, 2nd ed., 261 pp., 
illustrated. $3.75. 

Pathology 

PATHOLOGY 

By W. A. D. Anderson, M.A., M.D., F.A.C.P., 
F.C.A.P. Ready in July. 4th ed., approx. 1450 pp. 
About $18.00. 

Pharmacology 

MEDICAL PHARMACOLOGY? 

Principles and Concepts 
By Andres Goth, M.D. Ready in May. Approx. 
584 pp., 49 ills. About $11.00. 

Gladly Sent to Teachers for Consideration As Texts! 

The C. V. MOSBY Company 

3207 Washington Boulevard, St. Louis 3, Missouri 
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INFRARED NEWS 

from D a i rd 
- 

Ato m i c 

^^m***"** 

I RECORDING SPECTROPHOTOMETER 

Model NK-1 features fastest scan for a given resolution and higher 

ultimate performance than any other commercial IR prism instrument 

A new IR instrument with new versatility which 
makes it ideal for both routine control and most 
research investigations. 

. . . a new and thoroughly researched Automatic 
Scan Control and Accelerated Scan Program 
. . . covers the 2-16 micron region in 4 minutes 
rather than the 14 minutes previously required 
? with no sacrifice in performance! 

... 100 mm x 80 mm prism, wide globar source 
and sealed bolometer detector combine to pro- 

Engineers and scientists 
investigate challenging opportunities 

with Baird-Atomic 

vide highest ultimate resolution and signal-to- 
noise ratio. 

. . . Covers wavelengths from 0.2 fx to 38 p. 
(with attachments). 

. . . Wide line of accessories include 20-meter 

gas cell, ultra-micro liquid and gas cells, micro- 
beam condensing system. 

Write today for more information on this 

pace-setting B/A instrument. 

9j* ff9& -J\ TOAZ/C, WC 

33 university road ? cambridge 33, mass. 
OFFICES IN LEADING CITIES OF U.S.A. 

ADVANCED 
21 APRIL 1961 

OPTICS AND ELECTRONICS SERVING SCIENCE 
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From Year Book Medical Publishers 

Newly Published Books 

of Special Interest 

An Introduction to 

THE MATHEMATICS OF MEDICINE & BIOLOCY 

For the research worker in the biological sciences and the re? 
search minded clinician. In this new book very little is assumed 
to be known. It starts with the definition of the logarithm and 
the sine, and ends with a technical discussion of partial differen? 
tial equations and cybernetics. Although the theory of statistics 
is not included, all the mathematics required for the study of 
statistics is given. By J. G. DEFARES, Dept. of Physiology, 
University of Leyden and I. N. SNEDDON, Dept. of Mathe? 
matics, University of Glasgow. 663 pages. $14.00. 

METHODS IN MEDICAL RESEARCH?Vol. 8 

A New Volume 8 is now added to this tremendously valuable 
series. CONTENTS: Life History of the Erythrocyte; Measure? 
ment of Responses of Involuntary Muscle; Peripheral Blood 
Flow Measurement. Covers principles, techniques, results, future 
trends?new equipment and source of supply. Editor-in-Chief, H. 
DAVIS BRUNER, M.D., Chief, Medical Research Branch, 
Division of Biology & Medicine, U. S. Atomic Energy Com? 
mission. 366 pages; illustrated. $9.75. 

CLINICAL USE OF RADIOISOTOPES 

New 2nd Edition?Now brought up to date with the rapid ad? 
vances in the field. The emphasis is on presenting in as simplified 
fashion as possible the essentials of nuclear medicine which 

every clinician must know, plus a sound working knowledge of 
current clinical procedures and techniques. By 18 Authorities. 
Edited by THEODORE FIELDS, M.S., Chief, Physics Section, 
Radioisotope Service, VA Hospital, Hines, Ul., and LINDON 
SEED, M.D., Clinical Associate Professor of Surgery, College 
of Medicine, University of Illinois. 475 pages; illustrated. $10.50. 

MEDICAL PHYSICS?Vol. 3 

The rapid advances in biophysics demanded a third volume of 
this unique work. A vast amount of new material is presented, 
plus additional information as required to bring Vols. 1 and 2 

up to date. Application to clinical medicine is stressed. Written 

by foremost authorities. Edited by OTTO GLASSER, Ph.D., 
Head, Dept. of Biophysics, Cleveland Clinic Foundation. 754 

pages; 595 illustrations. $25.00 (Special price for Vols. 1, 2 & 3 
ordered as a set, $65.00) 

Available from Medical Book Stores or the Publisher 

Year Book Medical Publishers Inc, 

200 East Illinois St., Chicago 11, III. 
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types of 

SAFETY ENCLOSURES 

for handling hazardous substances 

VACUUM 

DRY BOX 
for work in con? 
trolled atmosphere 
? sloping front ? 
round autoclave- 
type air lock. 

Safety is the first consideration in this newiy-designed 
stainless steel laboratory equipment. These enclosures 
make it safer?and easier?for the technician to work 
with contaminants, micro-organisms, live viruses, in? 
fected animals, poisonous and radioactive substances. 
Stainless steel constructed with crevice-free surfaces, 
generously rounded corners, for easy cleaning and de- 
contamination. Write for illustrated folder describing 
22 different kinds of enclosures. S. BLICKMAN, INC, 
6904 GREGORY AVENUE, WEEHAWKEN, N. J. 

UNITIZED 
ENCLOSURES 
Low in cost ? 
Stainless steel 
? Modular 
construction 
adapts to many 
uses. 

CALIFORNIA-TYPE 
FUME HOOD 

For handling radioac? 
tive materials ? dual- 
sided for double oper? 
ation. 

MICRO-BIOLOGICAL 
SAFETY CABINET 
Back or top mount? 
ing of biological fil? 
ter canister ? air 
lock if wanted. 

BLICKMAN SAFETY ENCLOSURES 

Look for this symbol of quality llWMflli 
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Index of Books 

Reviewed in Science 

1 April 1960 through 31 March 1961 

Anthropology and Archeology 

Africa Today and Tomorrow, J. Hatch 
(Praeger), 16 Sept. 1960, 731 

The Antecedents of Man, W. E. Le 
Gros Clark (Quadrangle Books), 22 Apr. 
1960, 1208 

Anthropological Papers, Bureau of 
American Ethnology (Smithsonian Institu? 
tion), 30 Sept. 1960, 888 

Approach to Archaeology, S. Piggott 
(Harvard Univ. Press), 27 May 1960, 1605 

Beyond the Mountains of the Moon, 
E. H. Winter (Univ. of Illinois Press), 22 
Apr. 1960, 1207 

China, Chang-tu Hu et al. (Hraf Press, 
New Haven), 6 May 1960, 1366 

Cochiti, C. H. Lange (Univ. of Texas 
Press), 5 Aug. 1960, 344 

In the Company of Man, J. B. Casa- 
grande, Ed. (Harper), 30 Sept. 1960, 889 

Contributions to the Physical Anthropol? 
ogy of the Soviet Union, V. V. Bunak et 
al. (Peabody Museum), 22 Apr. 1960, 1210 

Cultures and Societies of Africa, S. Ot? 
tenberg and P. Ottenberg (Random House), 
27 Jan. 1961, 272 

Dictionary of the American Indian, J. 
L. Stoutenburgh, Jr. (Philosophical Li? 
brary), 20 May 1960, 1521 

An Eskimo Village in the Modern 
World, C. Campbell Hughes (Cornell 
Univ. Press), 6 Jan. 1961, 30 

The Eskimos, K. Birket-Smith (Methu? 
en; Humanities Press), 6 Jan. 1961, 30 

Evolution above the Species Level, B. 
Rensch (Columbia Univ. Press), 2 Dec. 
1960, 1653 

Evolution after Darwin, S. Tax, Ed. 
(Univ. of Chicago Press), vol. 1, The 
Evolution of Life, 20 May 1960, 1519; 
vol. 2, The Evolution of Man: Mind, Cul? 
ture and Society, 27 May 1960, 1601; vol. 
3, Issues in Evolution (also C. Callender, 
Ed.), 13 Jan. 1961, 94 

Evolution and Culture, M. D. Sahlins 
and E. R. Service, Eds. (Univ. of Michigan 
Press), 27 May 1960, 1602 

The Face of the Ancient Orient, S. 
Moscati (Quadrangle Books), 10 June 
1960, 1728 

A Handbook of Anthropometry, M. F. 
A. Montagu (Thomas), 24 Mar. 1961, 
873 

Indian Life in the Upper Great Lakes, 
G. I. Quimby (Univ. of Chicago Press), 
28 Oct. 1960, 1243 

An Introduction to Kansas Archeology, 
W. R. Wedel (Smithsonian Institution), 19 
Aug. 1960, 463 

An Introduction to Physical Anthropol- 
21 APRIL 1961 

ogy, M. F. A. Montagu (Thomas), 24 
Mar. 1961, 873 

The Luapula Peoples of Northern 
Rhodesia, I. Gunnison (Manchester Univ. 
Press; Humanities Press), 17 Mar. 1961, 
751 

Manual of Physical Anthropology, J. 
Comas (Thomas), 24 Mar. 1961, 873 

Les Mekhadma (Arts et Metiers 
Graphiques), 14 Oct. 1960, 1009 

Middle American Anthropology, assem? 
bled by G. Willey, E. Z. Vogt, and A. 
Palerm (Social Science Section, Pan 
American Union), 6 Jan. 1961, 33 

The New Nigerian Elite, H. H. Smythe 
and M. M. Smythe (Stanford Univ. Press), 
23 Dec. 1960, 1882 

North Arabian Desert Archaeological 
Survey, 1925-50, H. Field (Peabody 
Museum), 30 Dec. 1960, 1934 

Oasis and Casbah: Algerian Culture and 
Personality in Change, H. M. Miner and 
G. De Vos (Univ. of Michigan), 11 Nov. 
1960, 1390 

Palaeolithic Art, P. Graziosi (McGraw- 
Hill), 17 Mar. 1961, 748 

Philosophical Anthropology and Prac? 
tical Politics, F. S. C. Northrop (Mac? 
millan), 9 Sept. 1960, 664 

Prehistoric Investigations in Iraqi Kur- 
distan, R. J. Braidwood and B. Howe 
(Univ. of Chicago Press), 16 Sept. 1960, 
731 

Le Razze e i Populi della Terra, R. 
Biasutti et al. (Union Tipografico-Editrice, 
Turin), 1 July 1960, 29 

The Rites of Passage, A. van Gennep 
(Univ. of Chicago Press), 17 June 1960, 
1801 

Le Sahara des Africains, A. Gaudio 
(Julliard), 10 Feb. 1961, 376 

Social Change, H. I. Hogbin (Watts; 
Humanities Press), 19 Aug. 1960, 465 

Social Change in Tikopia, R. Firth 
(Macmillan), 13 May 1960, 1434 

Social Structure in Southeast Asia, G. 
P. Murdock, Ed. (Quadrangle Books; 
Tavistoch, London), 10 Mar. 1961, 695 

The Stone Age of Northern Africa, C. 
B. M. McBurney (Penguin Books), 16 
Dec. 1960, 1829 

The Story of a Tlingit Community: A 
Problem in the Relationship between 
Archeological, Ethnological, and Historical 
Methods, F. de Laguna (Smithsonian In- 
stitution), 6 Jan. 1961, 30 

Structure and Process in Modern So? 
ciety, T. Parsons (Free Press), 22 Apr. 
1960, 1209 

Tribes of the Sahara, L. C. Briggs 
(Harvard Univ. Press), 3 June 1960, 1664 

Tropical Africa, G. H. T. Kimble 
(Twentieth Century Fund), vol. 1, Land 
and Livelihood, 25 Nov. 1960, 1542; 
vol. 2, Society and Polity, 25 Nov. 1960, 
1544 

Tukani, H. Sick (Eriksson-Taplinger, 
New York), 8 Apr. 1960, 1037 

Biochemistry and Microbiology 

The Bacteria, I. C. Gunsalus and R. Y. 
Stanier, Eds. (Academic Press), 17 Mar. 
1961, 750 

Biochemistry of Plants and Animals, M. 
F. Mallette, P. M. Althouse, and C. O. 
Clagett (Wiley), 3 Mar. 1961, 638 

Attenuated Infection, H. J. Simon (Lip? 
pincott), 24 Mar. 1961, 874 

Catalytic Models in Epidemiology, H. 
Muench (Harvard Univ. Press), 15 Apr. 
1960, 1091 

La Culture des Tissus Vegetaux, R. J. 
Gautheret (Masson), 6 Jan. 1961, 32 

Encyclopaedia of Microscopic Stains, E. 
Gurr (Williams and Wilkins), 2 Sept. 1960, 
614 

The Nature of Animal Colours, H. M. 
Fox and G. Vevers (Macmillan), 10 Mar. 
1961, 695 

Nutrition Animale, H. Le Bars, H. 
Simmonet, and R. Jacquot (Bailliere), 19 
Aug. 1960, 465 

Plant Growth Substances, L. J. Audus 
(Hill; Interscience), 22 July 1960, 218 

Plant Pathology, C. S. Holton, G. W. 
Fischer, R. W. Fulton, H. Hart, S. E. A. 
McCallan, Eds. (Univ. of Wisconsin 
P*ess), 29 Apr. 1960, 1308 

Plant Pathology, J. G. Horsfall and A. 
E. Dimond, Eds. (Academic Press), vol. 
1, The Diseased Plant, 6 May 1960, 1368; 
vol. 2, The Pathogens, 1 July 1960, 30; 
vol. 3, The Diseased Population, 23 Sept. 
1960, 803 

Plant Physiology, F. C. Steward, Ed. 
(Academic Press), 13 May 1960, 1436 

The Poisons in Your Food, W. Long- 
good (Simon and Schuster), 1 Apr. 1960, 
979 

The Search for New Antibiotics, G. F. 
Gause (Yale Univ. Press), 5 Aug. 1960, 345 

Staining Methods, J. F. A. McManus 
and R. W. Mowry [Harper (Hoeber)], 31 
Mar. 1961, 1009 

Biological Sciences 

Aquatic Phycomycetes, F. K. Sparrow, 
Jr. (Univ. of Michigan Press), 4 Nov. 
1960, 1308 

The Avian Embryo, A. L. Romanoff 
(Macmillan), 22 Apr. 1960, 1219 

Biological and Chemical Control of 
Plant and Animal Pests, L. P. Reitz, Ed. 
(AAAS), 16 Dec. 1960, 1831 

The Biology of Marine Animals, J. A. 
C. Nicol (Interscience), 19 Aug. 1960, 464 

The Ethical Animal, C. H. Waddington 
(Allen and Unwin), 3 Feb. 1961, 323 

Food, the Yearbook of Agriculture, 
1959 (U.S. Department of Agriculture), 
7 Oct. 1960, 952 

The Genetic Basis of Selection, I. M. 
Lerner (Wiley), 1 Apr. 1960, 979 

UHeredite Moleculaire, J. de Grouchy; 
L. Gedda, Ed. (Instituto Gregorio Mendel, 
Rome), 22 Apr. 1960, 1218 

Histochemistry, A. G. E. Pearse (Little, 
Brown), 22 Apr. 1960, 1219 
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YOUR 35 mm 

PROJECTOR 

WILL 

Z-O-O-M 

MICROSCOPE 

SLIDES! 

? New fl.5 Elgeet Zoom Microtar Attach? 

ment converts your projector for contin? 

uously variable magnification of slides 
? Focus at any magnification?zoom image 

stays sharp 
? Zoom magnification dramatizes the pro? 

jected image for lectures, demonstrations 
? True, variable iris controls field size for 

concentration of interest on select areas 
? Positive lock spring device secures slide 
? Adapters fit unit to most popular 35mm 

slide projectors; unit removes instantly for 

normal projector use 
? Complete Elgeet Zoom Microtar Attach: 

ment-with appropriate adapter for your 

projector?$64.50 

When ordering, please specify make and model of 
projector you will be adapting. For further details 
or for orders, write to: DEPT. S-4 

SCIENTIFIC INSTRUMENT DIVISION 

<?lqeef 

Elgeet Optical Co, 
838 Smith Street, 
Rochester, N. Y. 
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Marine Biology, B. [sic] N. Nikitin, Ed. 
(American Inst. of Biological Sciences), 16 
Sept. 1960, 732 

Medical Physics, Otto Glasser, Ed. 
(Year Book), 8 July 1960, 81 

Principles of Human Genetics, C. Stern 
(Freeman), 27 Jan. 1961, 270 

Radioisotopes and Radiation in the Life 
Sciences, Inter-American Nuclear Energy 
Commission and the Argentine National 
Atomic Energy Commission (Pan Ameri? 
can Union), 2 Dec. 1960, 1656 

Science in Progress, H. Taylor, Ed. (Yale 
Univ. Press), 22 July 1960, 219 

Strahlenbiologie, H. Fritz-Niggli 
(Thieme), 20 May 1960, 1521 

Strahlenbiologie, Strahlentherapie, Nu- 
klearmedizen, und Krebsforschung, Ergeb- 
nisse 1952-1959, H. R. Schinz, H. Holthu- 
sen, H. Langendorff, B. Rajewsky, and G. 
Schubert, Eds. (Thieme), 24 June 1960, 
1882 

Botanical Sciences 

Algenkunde, B. Fott (Fischer), 9 Dec. 
1960, 1759 

Anatomy of Seed Plants, K. Esau 
(Wiley), 10 June 1960, 1727 

Biology of Mycorrhiza, J. L. Harley 
(Hill; Interscience), 22 Apr. 1960, 1219 

A California Flora, P. A. Munz and 
D. D. Keck (Univ. of California Press), 
1 Apr. 1960, 982 

The Coconut Palm, K. P. V. Menon 
and K. M. Pandalai (Indian Central Coco? 
nut Committee, Ernakulam, South India), 
8 Apr. 1960, 1036 

Cultivated Palms, R. B. Ledin, Ed. 
(American Horticultural Soc), 3 Feb. 
1961, 325 

Essays on the Evolutionary Morphology 
of Plants, A. L. Takhtajian (American 
Inst. of Biological Sciences), 23 Sept. 1960, 
801 

Die Evolution der Angiospermen, A. L. 
Takhtajian (Fischer), 23 Sept. 1960, 801 

Handbuch der Pflanzenanatomie (Born- 
traeger, Berlin), vol. 3, pt. 4, The Plant 
Cell-Wall, P. A. Roelofsen, 28 Oct. 1960, 
1245; vol. 6, pt. 1, Schizophyzeen, L. 
Geitler, 17 Feb. 1961, 457 

Holzanatomie der Europdischen Laub- 
holzer und Strducher, P. Gregus (Akade- 
miai Kiado, Budapest), 31 Mar. 1961, 1009 

I.C.A.R. Monographs on Algae, T. V. 
Desikachary (Indian Council of Agricul? 
tural Research), 27 May 1960, 1604 

Illustrated Flora of the Pacific States, 
L. Albrams and R. S. Ferris (Stanford 
Univ. Press), 3 June 1960, 1665 

Manual of Vegetation Analysis, S. A. 
Cain and G. M. de Oliveria Castro 
(Harper), 22 Apr. 1960, 1218 

Marine Algae of the Eastern Tropical 
and Subtropical Coasts of the Americas, 
W. R. Taylor (Univ. of Michigan Press), 
28 Oct. 1960, 1245 

Origins of Angiospermous Plants, A. L. 
Takhtajian (American Inst. of Biological 
Sciences), 23 Sept. 1960, 801 

Salt Marshes and Salt Deserts of the 
World, V. J. Chapman (Hill; Interscience), 
2 Sept. 1960, 614 

Sinopsis de la flora chilena, claves para 
la identificacion de familias y generos, C. 
M. Pizarro (Ediciones de la Universidad 
de Chile), 10 June 1960, 1729 

Chemistry 

Advanced Organic Chemistry, G. W. 
Wheland (Wiley), 30 Dec. 1960, 1933 

Advances in Fluorine Chemistry, M. 
Stacey, J. C. Tatlow, and A. G. Sharpe, 
Eds. (Academic Press; Butterworths), 23 
Dec. 1960, 1883 

Advances in Organic Chemistry, R. A. 
Raphael, E. C. Taylor, H. Wynberg, Eds. 
(Interscience), vol. 1, 13 May 1960, 1435; 
vol. 2, 6 Jan. 1961, 33 

Anorganische Chemie, I. Naray-Szab6 
(Hungarian Acad. of Sciences, Budapest), 
22 Apr. 1960, 1214 

Chemical Analysis of Air Pollutants, 
M. B. Jacobs (Interscience), 8 July 1960, 
80 

Chemical and Natural Controls of Pests, 
E R. de Ong (Reinhold; Chapman and 
Hail), 16 Dec. 1960, 1831 

Chimica Generale e Inorganica, G. 
Bruni; S. R. Levi and M. A. Rollier, Eds. 
(Libreria Editrice Politecnica, Milan), 17 
June 1960, 1803 

Nouveau Traite de Chimie Minerale, 
vol. 16, group 7, and vol. 18, group 8, P. 
Pascal, Ed. (Masson), 8 Apr. 1960, 1038 

Pesticide Handbook, 1960, D. E. H. 
Frear, Ed. (College Science Publishers, 
State College, Pa.), 16 Dec. 1960, 1831 

Physical Methods of Organic Chemistry, 
A. Weissberger, Ed. (Interscience), 25 
Nov. 1960, 1546 

Principles of Mineralogy, W. H. Den- 
nen (Ronald), 14 Oct. 1960, 1009 

Progress in Inorganic Chemistry, F. A. 
Cotton (Interscience), 24 June 1960, 1882 

Quantum Chemistry, R. Daudel, R. 
Lefebvre, and C. Moser (Interscience), 
12 Aug. 1960, 412 

Some Problems of Chemical Kinetics 
and Reactivity, N. N. Semenov, translated 
by M. Boudart (Princeton Univ. Press), 
15 Apr. 1960, 1092 

Some Problems of Chemical Kinetics 
and Reactivity, N. N. Semenov, translated 
by J. E. S. Bradley (Pergamon), 15 Apr. 
1960, 1092 

Treatise on Analytical Chemistry, I. M. 
Kolthoff and Philip J. Elving, Eds. (Inter? 
science), 22 Apr. 1960, 1213 

X-Ray Absorption and Emission in 
Analytical Chemistry, H. A. Liebhafsky, 
H. G. Pfeiffer, E. H. Winslow, and P. D. 
Zemany (Wiley), 25 Nov. 1960, 1545 

Earth Sciences 

Aerial Photographic Interpretation, D. 
R. Lueder (McGraw-Hill), 22 Apr. 1960, 
1217 

Agriculture and Ecology in Africa, J. 
Phillips (Praeger), 5 Aug. 1960, 344 

Atlantic Hurricanes, G. E. Dunn and 
B. I. Miller (Louisiana State Univ. Press), 
11 Nov. 1960, 1392 

Atlas de Paleogeographie, H. Termier 
and G. Termier (Masson), 23 Dec. 1960, 
1884 

Beaches and Coasts, C. A. M. King 
(Arnold, London; St. Martin's Press, New 
York), 10 June 1960, 1728 

Bikini and Nearby Atolls, U.S. Geologi? 
cal Survey (Government Printing Office), 
29 Apr. 1960, 1305 

Elements of Cartography, A. H. Robin- 
son (Wiley), 22 Apr. 1960, 1215 

SCIENCE, VOL. 133 



21 APRIL 1961 1257 



Frontiers of the Sea, R. C. Cowen 
(Doubleday), 5 Aug. 1960, 346 

General Climatology, H. J. Critchfield 
(Prentice-Hall), 24 June 1960, 1882 

General Crystallography, W. F. de Jong 
(Freeman), 22 Apr. 1960, 1215 

Geografia Fizyczna Polski (Physical 
Geography of Poland), S. Lencewicz 
(Foreign Literature Press, Moscow), 22 
Apr. 1960, 1213 

Geologic Evolution of Europe, R. Brink? 
man (Enke, Stuttgart; Hafner), 17 Feb. 
1961, 456 

Geological Survey Research 1960, U.S. 
Geological Survey (Government Printing 
Office), 3 Feb. 1961, 324 

Geology of Saipan, Mariana Islands, 

U.S. Geological Survey (Government 
Printing Office), 22 Apr. 1960, 1217 

Introduction to Theoretical Meteorol? 
ogy, S. L. Hess (Holt), 27 May 1960, 1604 

Invertebrate Paleontology, W. H. East? 
on (Harper), 9 Sept. 1960, 666 

The Main Characteristics of the Struc? 
ture of China: Preliminary Conclusions, 
T. K. Huang (Academia Sinica, Peking, 
China), 19 Aug. 1960, 462 

The Making of the Broads, J. M. Lam? 
bert, J. N. Jennings, C. T. Smith, C. 
Green, and J. N. Hutchinson (Royal Ge? 
ographical Society), 14 Oct. 1960, 1007 

The Mysterious Earth, L. del Rey 
(Chilton, Philadelphia), 27 May 1960, 
1604 

) 
STANDARD SCIENTIFIC 

Iw&tk&OJllyi&wr 

Therm-(g)-Plate 

Hotplates 

4 types 
Standard electric hotplates as 

well as shaking, magnetic stirring 
and explosion proof models 

11 sizes 
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rectangular . . . A size 
for every purpose 

Plus . . . construction that keeps 
the heat on top, sides and bottom cool 
. . . faultless temperature control 
. . . distortion-free heating surfaces 
. . . modern styling 

Write today for 
bulletin 609 

12 pages 
of information 

y////////////////////////////////^^^ 

STANDARD SCIENTIFIC 

SufcfcCcf (fynfr. 

808 BROADWAY 
NEW YORK 3, N.Y 
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Our Developing World, L. D. Stamp 
(Faber and Faber, London), 14 Oct. 
1960, 1008 

Oxford Regional Economic Atlas of the 
Middle East and North Africa, Economist 
Intelligence Unit (Oxford Univ. Press), 3 
Mar. 1961, 636 

Paleontologie Stratigraphique, H. Ter? 
mier and G. Termier (Masson), 23 Dec. 
1960, 1884 

Photographic Lunar Atlas, G. P. Kuiper, 
Ed. (Univ. of Chicago Press), 29 July 
1960, 290 

The Physical Universe, K. Krauskopf 
and A. Beiser (McGraw-Hill), 20 Jan. 
1961, 188 

Physics and Chemistry of the Earth, L. 
H. Ahrens, F. Press, K. Rankama, and 
S. K. Runcorn (Pergamon), 22 Apr. 1960, 
1214 

Physics of the Earth's Interior, B. 
Gutenberg (Academic Press), 22 Apr. 
1960, 1216 

Russian-English Geographical Encyclo? 
pedia, I. Telberg (Telberg Book Co., New 
York), 6 May 1960, 1367 

The Sea off Southern California, K. O. 
Emery (Wiley), 22 Apr. 1960, 1212 

Search for the Past, J. R. Beerbower 
(Prentice-Hall), 9 Sept. 1960, 666 

Stratigraphic Principles and Practice, J. 
M. Weller (Harper), 3 Mar. 1961, 637 

This Is the American Earth, A. Adams 
and N. Newhall (Sierra Club), 9 Dec. 
1960, 1759 

Under the Deep Oceans, T. F. Gaskell 
(Norton), 28 Oct. 1960, 1246 

General 

American Men of Science, physical and 
biological sciences, A-E and F-K vol? 
umes, J. Cattell, Ed. (Cattell Press), 2 
Dec. 1960, 1657 

American Research on Russia, H. H. 
Fisher, Ed. (Indiana Univ. Press), 8 Apr. 
1960, 1036 

Arizona Place Names, W. C. Barnes 
(Univ. of Arizona Press), 6 May 1960, 
1368 

The Child Buyer, J. Hersey (Knopf). 
24 Feb. 1961, 573 

Harvests and Harvesting through the 
Ages, N. E. Lee (Cambridge Univ. Press), 
23 Dec. 1960, 1884 

Indian Scientific and Technical Publica? 
tions, compiled by the National Library, 
Calcutta (Council of Scientific and Indus? 
trial Research, New Delhi), 26 Aug. 1960, 
542 

Japan*s American Interlude, K. Kawai 
(Univ. of Chicago Press), 22 Apr. 1960, 
1211 

Outer Space Photography for the 
Amateur, H. E. Paul (Amphoto, New 
York), 27 Jan. 1961, 271 

Science and State Government, F. N. 
Cleaveland (Univ. of North Carolina 
Press), 29 Apr. 1960, 1307 

Scientific Research in British Universi? 
ties, Dept. of Scientific and Industrial Re? 
search (Her Majesty's Stationery Office), 
1 Apr. 1960, 980 

1600 Pennsylvania Avenue, W. Johnson 
(Little, Brown), 22 July 1960, 215 

Soviet Statistics of Physical Output of 
Industrial Commodities, G. Grossman 
(Princeton Univ. Press), 30 Dec. 1960, 
1933 
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Two New Directories 

Now Available 

INDUSTRIAL 

RESEARCH LABORATORIES 

of the United States, 11th Edition 

A guide to the activities, personnel, and 

services of 5,420 laboratories. Each entry includes 

names of key research officers, the number and 

kinds of scientific personnel, locations of labora? 

tories, and highly specific descriptions of research 

activities. In addition to the subject and geo? 

graphic indexes found in earlier editions, the 11th 

edition provides a personal-name index of nearly 

20,000 individuals in research. 

NAS-NRC Publication No. 844, 700 pp., 
$12.00 postpaid. 

SCIENTIFIC 

and TECHNICAL SOCIETIES 

of the United States and Canada, 7th Edition 

1597 United States societies and 239 Cana? 

dian societies are listed, with information on their 

officers, histories, purposes, membership require? 

ments, size, meetings, special professional activi? 

ties, serial publications, and libraries. Index in? 

cludes subject fields, titles of publications, names 

of medals and awards, and recent changes in 

names of societies. 

NAS-NRC Publication No. 900, 512 pp., 
$9.00 postpaid. 

Order from 

Printing & Publishing Office 

National Academy of Sciences 

National Research Council 

2101 Constitution Avenue, N.W. 

Washington 25, D. C. 
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? NO eyestrain 
? ND intense motionless inspection 
? NO time-consuming setups 

MICRO-VIEWSCOPE II 

The Micro-Viewscope Model II is a complete 

micro-projector combining o microscope, on 

illuminating system ond o projection screen into 

one compact unit. Magnifications 50x to lOOOx. 

MICRO-VIEWSCOPE ATTACHMENT 

The Micro-Viewscope Attachment instantly 

converts any available microscope with 

monocular tube into a micro-projection unit. 

REQUEST LITERATURE 

WILLIAM J. HACKER & CO., INC. 
BOX 646 ? WEST CALDWELL. N. J. ? CAPITAL 6-8450 
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A basic book on 

modern biochemistry 

The Atoms 

Within Us 

by Ernest Borek 

A lucid guide to the procedures and 
accomplishments of biochemistry. 
Dr. Borek explores the principles 
of life itself as embodied in the liv? 
ing cell. His explanation of advances 
in defending and extending life, and 
of attempts to re-create it artificially, 
clarify the work that gave us the 
wonder drugs, man-made vitamins 
and hormones, and that now con? 
tinues the war on cancer. A book 
that illuminates the ideas and in- 
sights of the biochemist at work. 
238 pages. $5.00 

^?>- 

Psy chophy siol ogical 

Aspects of 

Space Flight 
Edited by 

Bernard E. Flaherty, 
Lt. Col. USAF (MC) 

Leading space research experts dis? 
cuss the psychophysiological prob? 
lems in space flight and review their 
recent efforts in solving these prob? 
lems. Topics include: the program 
and objectives of Project Mercury; 
special techniques of controlling 
sensory-physiological reactions to 
space flight; and narrations of per? 
sonal experiences in simulated space 
flights and high-altitude escape situ? 
ations. 368 pages. $10.00 

+ 

=02= 

Air Pollution 

World Health Organization, 
Monograph Series, No. 46 

Fourteen international specialists 
contributed these studies of trends 
in air pollution research. Deals with 
every aspect: history, causes, re? 
sults, control, prevention, and legis? 
lation; includes a report on radio? 
active pollution of atmosphere. 
Index, color illustrations. 431 pages. 

$10.00 

^32= 

Order from your bookstore, or from 
COLUMBIA UNIVERSITY PRESS 
2960 Broadway, New York 27, N. Y. 
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History and Philosophy of Sciences 

Louis Agassiz, E. Lurie (Univ. of Chica? 
go Press), 2 Dec. 1960, 1655 

America in the Antarctic to 1840, P. 
I. Mitterling (Univ. of Illinois Press), 8 
Apr. 1960, 1037 

The American Civil Engineer, D. H. 
Calhoun (Technology Press and Harvard 
Univ. Press), 21 Oct. 1960, 1145 

Antarctica, E. Schulthess (Simon and 
Schuster), 24 Feb. 1961, 574 

Basic Values of Western Civilization, 
S. B. Clough (Columbia Univ. Press), 23 
Dec. 1960, 1883 

A Bibliographical Checklist and Index 
to the Published Writings of Albert Ein? 
stein, compiled by N. Boni, M. Russ, and 
D. H. Laurence (Pageant Books), 4 Nov. 
1960, 1307 

A Bibliography of Dr. Robert Hooke, 
G. Keynes (Oxford Univ. Press), 24 Feb. 
1961, 574 

The Bradley Volume (American Journal 
of Science, Sterling Tower, New Haven), 
3 Feb. 1961, 325 

Henry Cavendish, A. J. Berry (Hutchin- 
son, London), 21 Oct. 1960, 1144 

A Conscience in Conflict, J. W. Gruber 
(Columbia Univ. Press), 30 Sept. 1960, 
890 

The Correspondence of Isaac Newton, 
H. W. Turnbull, Ed. (Cambridge Univ. 
Press), vol. 1, 1661-1675, 22 Apr. 1960, 
1202; vol. 2, 1676-1687, 14 Oct. 1960, 
1010 

The Edge of Objectivity, C. C. Gillispie 
(Princeton Univ. Press), 22 Apr. 1960, 
1203 

Paul Ehrenfest, Collected Scientific 
Papers, Martin J. Klein, Ed. (North-Hol- 
land; Interscience), 22 Apr. 1960, 1204 

Errors and Deception in Science, J. 
Rostand (Basic Books), 20 Jan. 1961, 187 

Galathea Report (Danish Science Press, 
Copenhagen), 20 May 1960, 1521 

God Speed the Plow, C. C. Spence 
(Univ. of Illinois Press), 23 Dec. 1960, 
1884 

Heavenly Clockwork, J. Needham, W. 
Ling, and D. J. de Solla Price (Cambridge 
Univ. Press), 17 June 1960, 1802 

A History of Greek Fire and Gun- 
powder, J. R. Partington (Heffer), 10 June 
1960, 1726 

A History of Metallography, C. S. Smith 
(Univ. of Chicago Press), 2 Dec. 1960, 
1656 

A History of Metals, L. Aitchison (In? 
terscience), 30 Sept. 1960, 887 

A History of Polar Exploration, L. P. 
Kirwan (Norton), 6 May 1960, 1366 

The Intelligent Manys Guide to Science, 
I. Asimov (Basic Books), 16 Dec. 1960, 
1830 

Kepler, M. Caspar (Abelard-Schuman), 
22 Apr. 1960, 1203 

Albert Jan Kluyver, A. F. Kamp, J. W. 
M. La Riviere, and W. Verhoeven, Eds. 
(North-Holland; Interscience), 24 Feb. 
1961, 574 

The Leopard's Spots: Scientific Attitude 
toward Race in America, 1815-59, W. 
Stanton (Univ. of Chicago Press), 1 Apr. 
1960, 981 

McGraw-Hill Encyclopedia of Science 
and Technology (McGraw-Hill), 10 Feb. 
1961, 374 

Measuring the Invisible World, A. 

ISOTOPES 

for Your 

Development Work 

Oak Ridge National Laboratory offers 
more than 300 radioactive and stable 
isotope products. 

RADIOISOTOPES 
Processed Solutions ? 90 processed ra? 
dioisotopes may be obtained, including 
many carrier-free and high specific activ? 
ity products. 
Now Available ?Iridium-192 gamma 
sources with specific activity up to 100 
curies per gram, and cobalt-60 radiogra- 
phy sources 1/8 and 1/16-inch in diame? 
ter with specific activity greater than 
100 curies per gram. At a reduced price, 
carbon-14 barium carbonate is available 
at $9.50 per millicurie. 

STABLE ISOTOPES 
More than 200 stable isotopes available 
from 50 elements.... Chemical processing 
and target fabrication services also of? 
fered. ... Ultra-high isotopic purity in a 
number of isotopes. 
For information or literature, write to: 
Isotopes Division, Oak Ridge National 
Laboratory, P. O. Box X, Oak Ridge, 
Tennessee. 

^ft*rewttf?* 

OAK RIDGE 

NATIONAL LABORATORY 

Operated by 
UNION CARBIDE CORPORATION 

for the 
U.S. ATOMIC ENERGY COMMISSION 

SCIENCE, VOL. 133 



Schierbeek (Abelard-Schuman), 29 July 
1960, 289 

Medicine and Society in America, 1660- 
1860, R. H. Shryock (New York Univ. 
Press), 22 Apr. 1960, 1205 

Men and Moments in the History of 
Science, H. M. Evans, Ed. (Univ. of 
Washington Press), 1 July 1960, 29 

Lewis Henry Morgan, American Schol? 
ar, C. Resek (Univ. of Chicago Press), 
13 May 1960, 1435 

On Motion and On Mechanics, G. 
Galilei (Univ. of Wisconsin Press), 16 Sept. 
1960, 732 

Die Natur im Weltbild der Wissen- 
schaft, W. Hollitscher (Globus, Vienna), 
5 Aug. 1960, 346 

The Papers of Benjamin Franklin, L. 
W. Labaree, Ed. (Yale Univ. Press), 22 
Apr. 1960, 1202 

Pasteur and Modern Science, R. Dubos 
(Doubleday), 7 Oct. 1960, 950 

Die philosophischen Grundlagen der 
Naturwissenschaften, M. Hartmann (Fisch? 
er), 10 Mar. 1961, 697 

Gifford Pinchot: Forester-Politician, M. 
N. McGeary (Princeton Univ. Press), 26 
Aug. 1960, 542 

Readings in the History of American 
Agriculture, W. D. Rasmussen, Ed. (Univ. 
of Illinois Press), 23 Dec. 1960, 1884 

The Scientific Papers of Sir Geoffrey 
Ingram Taylor, G. K. Batchelor, Ed. 
(Cambridge Univ. Press), 13 May 1960, 
1436 

The Search for Order, C. J. Schneer 
(Harper), 11 Nov. 1960, 1392 

Sechzig Jahre medizinische Radiologie, 
H. R. Schinz (Thieme), 6 May 1960, 1367 

Shots without Guns, S. R. Riedman 
(Rand McNally), 10 June 1960, 1727 

Smithsonian Treasury of Science, W. 
P. True, Ed. (Simon and Schuster), 17 
Feb. 1961, 455 

Source Book in Astronomy, 1900-1950, 
H. Shapley, Ed. (Harvard Univ. Press), 
10 Mar. 1961, 696 

The Story of Engineering, J. K. Finch 
(Doubleday), 19 Aug. 1960, 464 

Surveyor of the Sea, B. Anderson (Univ. 
of Washington Press), 22 Apr. 1960, 1204 

Sverdrup*s Arctic Adventures, T. C. 
Fairley (Longman, Green), 6 May, 1960, 
1366 

Thoracic Surgery Before the 20th Cen? 
tury, L. A. Hochberg (Vantage Press), 7 
Oct. 1960, 951 

Max Weber, R. Bendix (Doubleday), 
22 Apr. 1960, 1208 

You and the Universe, N. J. Berrill 
(Dodd, Mead), 27 May 1960, 1604 

Mathematics 

Analytic Function Theory, E. Hille 
(Ginn), 28 Oct. 1960, 1245 

A Collection of Mathematical Problems, 
S. M. Ulam (Interscience), 9 Sept. 1960 
665 

Control Systems Engineering, W. W. 
Seifert .and C. W. Steeg, Jr., Eds. (Mc? 
Graw-Hill), 2 Dec. 1960, 1656 

Digital Computer Primer, E. M. Mc- 
Cormick (McGraw-Hill), 8 July 1960, 82 

Dynamic Programming and Markov 
Processes, R. A. Howard (Technology 
Press and Wiley), 9 Sept. 1960, 667 

Elements of the Theory of Markov 
Processes and Their Applications, A. T. 
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de Fonbrune Micromanipulator 
- Has 

Smooth, Uniform Pneumatic Movement 

Improved de Fonbrune 
Micro-Forge With 
Binocular Body 

Specifically developed 
for use in the fabrica- 
tion of simple and 
intricate micro-tools of 
glass or metal under 
controlled conditions. 
Use of the de Fonbrune 
micro-forge is recom? 
mended with any type 
micromanipulator. The 
forge is now built with 
binocular stereoscopic 
microscope. With this 
modification, the im? 
age is observed erect ? 
not inverted ? in three 
dimensions, an import? 
ant factor in rapid, 
accurate work. 

Affords new simplicity and flexibility 

for micro-studies in biological or 

chemical technics 

The de Fonbrune micromanipulator has 

proved to be of great value in micro- 
studies in many fields. In biology the 
instrument is used in cell dissection and 
isolation . . . micro-injection and operation 
on protozoa . . . pH studies on living cells 
. . . isolation and transfer of single bacteria, 
etc. It has proved equally serviceable in 

study of fibers and yeast cells, in investigat- 
ing oils, rust deposits, colloidal, and other 
materials. 

Manufactured under exclusive license o 
the French patents, the instrument con? 
sists of a manipulator and receiver. Use 
with any microscope . . . arranged for 

right or left hand operation. The micro- 
tool is mounted on the receiver; impulses 
from the manipulator are transmitted to 
the tool through sensitive pneumatic mem? 
branes. Within a range of 3 mm, the micro- 
instrument may be moved in any plane or 

angle by a single control. Ratio of displace- 
ment of control lever and micro-tool may 
be adjusted from 1:50 to 1:2500. 

Write for prices and descriptive bulletin T774. 
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I, S'S 

EE Reference 

~r Sheets on 

Selectacel 

ION EXCHANGE 

CELLULOSES 

for use in 

chromatographic columns 

New Selectacel Ion Exchange Cellu- 
loses have remarkable properties 
when used with ionic and colloidal 
materials of high molecular weight. 

Such applications include ? 

? ENZYMES ? LIPIDS 
? PROTEINS ? NUCLEIC 
? HORMONES ACIDS 

These materials produce separations 
that far exceed what usually can be 
accomplished alone by ion exchange 
resins, chromatography, electro- 
chromatography, or electrophoresis. 

There are several kinds of 
Selectacel Ion Exchange Celhloses: 

ANION EXCHANGERS 

Type 
DEAE 
(Diethyl- aminoethyl 
Cellulose) 

Grade 
Standard 

20 
40 

Capacity 
meq/g 

0.9 

Separation and purification of proteins, 
peptides, enzymes, hormones and re? 
lated materials. 

Capacity 
meq/g 

0.3 

Separation and purification of viruses. 

CATION EXCHANGERS 

Capacity 
meq/g 

0.7 

Weakly acidic? most effective at pH's 
slightly above 4. 

Type 
P 

(Cellulose Phosphate) 

Grade 
Standard 

Capacity 
meq/g 

0.9 

Bifunctional ? containing both strongly 
acidic and weakly acidic groups. Rela? 
tively high exchange capacities. 

Send for these new free 
i Selectacel Reference 

Sheets today ? no obli? 
gation of course. MAIL 

C0UP0H 
TOMY Carl Schleicher & Schuell Co. 

Keene, New Hampshire 
Department S-4 

Send FREE Selectacel Reference Sheets. 
NAME_ 
COMPANY. 
ADDRESS? 

_STATE_ CITY_ 
Selectacel is manufactured by Brown Company and exclusively packaged and distributed for 
laboratory use by S & S. 
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Bharucha-Reid (McGraw-Hill), 28 Oct. 
1960, 1244 

Foundations of Modern Analysis, J. 
Dieudonne (Academic Press), 9 Dec. 
1960, 1759 

General Theory of Banach Algebras, 
C. E. Rickart (Van Nostrand), 27 Jan. 
1961, 270 

Information and Decision Processes, R. 
E. Machol, Ed. (McGraw-Hill), 23 Sept. 
1960, 804 

Information Processing (Oldenbourg, 
Munich; Butterworths), 19 Aug. 1960, 
464 

An Introduction to Electronic Data 
Processing, R. Nett and S. A. Helzler 
(Free Press), 8 July 1960, 82 

An Introduction to Linear Programming 
and the Theory of Games, S. Vajda 
(Methuen; Wiley), 4 Nov. 1960, 1306 

Introduction to Statistical Communica? 
tion Theory, D. Middleton (McGraw-Hill), 
1 July 1960, 31 

Mathematical Methods for Digital Com? 
puters, A. Ralston and H. S. Wilf, Eds. 
(Wiley), 21 Oct. 1960, 1143 

Mathematical Methods and Theory in 
Games, Programming, and Economics, S. 
Karlin (Addison-Wesley), 29 Apr. 1960, 
1308 

A Primer of Programming for Digital 
Computers, M. H. Wrubel (McGraw- 
Hill), 8 July 1960, 82 

Programming Business Computers, D. 
D. McCracken, H. Weiss, and T.-H. Lee 
(Wiley; Chapman and Hail), 8 July 1960, 
82 

Programming for Digital Computers, J. 
Jeenel (McGraw-Hill), 8 July 1960, 82 

Statistical Theory of Communication, Y. 
W. Lee (Wiley), 25 Nov. 1960, 1546 

Theorie Relativiste des Fluides a Spin, 
F. Halbwachs (Gauthier-Villars), 27 Jan. 
1961, 273 

The Theory of Matrices, F. R. Gant- 
macher (Chelsea), 22 Apr. 1960, 1216 

Wave Propagation in a Random Medi? 
um, L. A. Chernov (McGraw-Hill), 5 Aug. 
1960, 345 

Medicine 

Aktuelle Probleme der Erncihrung, J. 
C. Somogyi, Ed. (Karger), 4 Nov. 1960, 
1306 

Clinical Chemical Pathology, C. H. 
Gray (Arnold; Williams and Wilkins), 12 
Aug. 1960, 412 

Diagnosis of Veterinary Parasitisms, J. 
H. Whitlock (Lea and Febiger), 22 Apr. 
1960, 1220 

Immediate and Low Level Effects of 
lonizing Radiations, A. A. Buzzati-Traver- 
so, Ed. (Taylor and Francis, London), 19 
Aug. 1960, 465 

Infectious Diseases of Animals, A. W. 
Stableforth and I. A. Galloway, Eds. 
(Academic Press; Butterworths), 1 July 
1960, 30 

Medical Helminthology, J. M. Watson 
(Bailliere, Tindall and Cox; Williams and 
Wilkins), 4 Nov. 1960, 1307 

Medizinische Grundlagenforschung, K. 
F. Bauer, Ed. (Thieme), 29 July 1960, 290 

Teaching Comprehensive Medical Care, 
K. R. Hammond and F. Kern, Jr. 
(Harvard Univ. Press), 1 Apr. 1960, 981 

Textbook of Physiology, G. Y. Vladi- 
mirov, V. V. Delov, G. P. Konradi, and 

A. D. Slonim; K. M. Bykov, Ed. (Foreign 
Languages Publishing House, Moscow), 17 
June 1960, 1799 

Ticks, D. R. Arthur (Cambridge Univ. 
Press), 29 July 1960, 291 

Physics 

Accelerators, R. R. Wilson and R. Lit- 
tauer (Doubleday), 7 Oct. 1960, 950 

Advances in Space Science, vol. 1, 1959, 
F. I. Orday, III, Ed. (Academic Press), 
24 June 1960, 1880 

Advances in Spectroscopy, vol. 1, 1959, 
W. Thompson, Ed. (Interscience), 22 Apr. 
1960, 1212 

Artificial Earth Satellites, L. V. Kurno- 
sova, Ed. (Plenum Press; Chapman and 
Hail), 13 May 1960, 1434 

Electrons and Phonons, J. M. Zimam 
(Oxford Univ. Press), 20 Jan. 1961, 187 

Elementary Modern Physics, R. T. 
Weidner and R. L. Sells (Allyn and 
Bacon), 12 Aug. 1960, 413 

Elements of Ion Exchange, R. Kunin 
(Reinhold), 15 July 1960, 142 

Fast Neutron Physics, J. B. Marion and 
J. L. Fowler, Eds. (Interscience), 2 Sept. 
1960, 613 

Glossary of Atomic Terms (U.K. 
Atomic Energy Authority), 25 Nov. 1960, 
1547 

High-Energy Electron Scattering Tables, 
R. Herman and R. Hofstadter (Stanford 
Univ. Press), 15 July 1960, 141 

High Energy Nuclear Physics, W. O. 
Lock (Methuen; Wiley), 27 Jan. 1961, 
272 

Horns, Strings, and Harmony, A. H. 
Benade (Doubleday), 8 July 1960, 83 

Introduction to Quantum Field Theory, 
F. Mandl (Interscience), 12 Aug. 1960, 
414 

Introduction to the Theory of Quan- 
tized Fields, N. N. Bogoliubov and D. V. 
Shirkov (Interscience), 8 July 1960, 84 

Modern University Physics, J. A. Rich? 
ards, F. W. Sears, M. R. Wehr, and M. W. 
Zemansky (Addison-Wesley), 10 Mar. 
1961, 696 

Non-relativistic Quantum Mechanics, 
R. M. Sillitto (Quadrangle Books), 17 
Feb. 1961, 456 

Nuclear Photo-Disintegration, J. S. 
Levinger (Oxford Univ. Press), 7 Oct. 
1960, 951 

Open-Channel Hydraulics, V. T. Chow 
(McGraw-Hill), 22 Apr. 1960, 1215 

Physics of the Atom, M. R. Wehr and 
J. A. Richards, Jr. (Addison-Wesley), 12 

Aug. 1960, 413 
Physics in Your High School, prepared 

by the American Inst. of Physics (Mc? 
Graw-Hill), 22 Apr. 1960, 1216 

Progress in Solid Mechanics, I, N. 
Sneddon and R. Hill, Eds. (North- 
Holland; Interscience), 21 Oct. 1960, 1144 

Relativity: The General Theory, J. L. 

Synge (North-Holland; Interscience), 30 
Dec. 1960, 1933 

The Restless Atom, A. Romer (Double? 
day), 8 July 1960, 83 

Saturday Science, A. Bluemle, Ed. 

(Dutton), 7 Oct. 1960, 950 
Space Research, H. K. Bijl, Ed. (North- 

Holland; Interscience), 10 Mar. 1961, 697 

Special Relativity, W. Rindler (Oliver 
and Boyd; Interscience), 17 Mar. 1961, 
750 
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Production experience 

guarantees 

RELIABILITY 

Order with confidence, 
the quality and dependability 
your laboratory and 
research needs demand. Prompt 
service. All correspondence 
and inquiries answered 
immediately. 

? serums ? blood s 
? ultrafiltrates 
? complement ? globulins 
? fluorescent materials 
? diagnostic reagents 
? tissue culture reagents 

We maintain a variety of our own laboratory animals 
under the finest conditions. 

COLORADO 
Write for this FREE 1 7 CCDIIBA f*f> 

^CATALOG NOW! i 5ERUM C"' 

Nosa/esman ? LABORATORIES 
will call. 

Laboratory and General Office \^J PEAK OF QUALITY 
4950 YORK STREET ? DENVER 16, COLORADO ? MAin 3-5373 

Another NEW 

LECTURE ROOI 

LARGER ?EASY TO READ ? COLORFUL 

INCLUDES ATOMIC DATA 

Includes all elements and number of naturally oc? 
curring radioactive and stable isotopes. Shows atomic 
number in large type, also weight, density, boiling and 
melting points, electronic configuration, half-life, and 
important atomic constants for physics and chemistry. 
New large lecture room size, 62" x 52", in 4-colors on 
heavy plastic coated stock. 
No. 12056 with wood strips and eyelets.each $ 7.50 
No. 12057 mounted on spring roller with bradcets.... $12.50 

cenco 

CENTRAL SCIENTIFIC 
A Divifion of Cenco Insfrumentf Corporation 

1718-M Irving Park Road ? Chicago 13, lll. 
Mountaimide,- N. J. Montreal Santa C/oro 
Somerville, Mass. Toronto Los Angeles 
Birmingham, Ala. Ottawa Vancouver Houston 
Cenco S.A., Breda, The Nethertands Tvlsa 
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The McCollum-Pratt Symposium of 1960 

LIGHT AND LIFE 

edited by WILLIAM D. McELROY 
and BENTLEY GLASS 

930 pages- 
135 illustrations 

Author & Subject Index ? $15.00 

Molecular Structure and Excited States 

Excited States of Molecules of Biological Interest 

Light Emission by Chemical Reactions 

Photosynthesis 

Biological Responses to Light 

Summary 

THE JOHNS HOPKINS PRESS 
BALTIMORE 18, MARYLAND 

NEW PRICES?NEW PRODUCTS 

,? WINTHROP'S 

1961 PRICE LIST 

OVER 100 BULK CHEMICALS 

INCLUDING 

PHARMACEUTICALS such as 

DIPYRONE, PHENYLEPHRINE 

INTERMEDIATES such as 

DIPHENYLACETONITRILE, 
MALONONITRILE 

PYRAZOLONES such as 
PHENYL CARBETHOXY 

PYRAZOLONE, 
PHENYL METHYL 

PYRAZOLONE 

AMINO ACIDS and other 
BIOCHEMICALS 

MANY PURCHASING AGENTS, PRODUCTION 
MANAGERS AND RESEARCH DIRECTORS HAVE 
BEEN AMAZED AT THE WEALTH OF CHEMICAL 

STOCKS AVAILABLE FROM WINTHROP 

If you want 
something Special 
BE PREPARED 

FILL OUT THE COUPON 
FOR PROMPT MAILING. 

Winthrop Laboratories Dept. S4211 
Special Chemicals Dept. 
1450 Broadway, New York 18, N. Y. 

Name. 

Firm. 

Street Address. 

City.Zone.... State.. ? 
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make calculations directly in 

No longer need you rely on empirical meth? 
ods made necessary by previous types of cur? 
rent density cells. With this new Linear 
Electroplating (Cell) Analy2er, total polari- 
2ation can be calculated directly. Developed 
at the Polytechnic Institute of Brooklyn, the 
Analy2er cell was specifically designed to give 
linear distribution of current density along 
the electrode. Thus, calculations can be made 
from simple measurements. The unit has ex? 
tensive laboratory and field applications... 
is extremely useful in the control, develop- 

[now 

solving electroplating problems 

ment and study of plating solutions. 
Fabricated of Plexiglass (II-A) to fine 

tolerances. The two sides holding the elec? 
trodes are opaque, the other two are clear 
Plexiglass to permit unobstructed observa? 
tion. 

G-7953D LINEAR ELECTROPLATING ANA? 
LYZER consisting of Plexiglass cell and cover 
only.$29.50 

For reference, see /. ELECTROCHEM. SOC. 
103 p. 549 (1956). Reprints on request. 

New MANOSTAT Linear Electroplating (CELL) Analyzer 

simplifies current density study in the lab and field 

^ EMILMEINEB a.?,,. ? . MOORE ST.. DEPT. 427 NEW YORK 13. N.Y. 

USED AND APPROVED 

BY LEADING UNIVERSITIES! 
Model RV-6 

6 INCH 

DYNASCOPE 

Reflecting 
Telescope 

includes 
these features: 
? Electric Drive 
? Rotating Tube 
? Setting Circles 

ONLY 

$19495 
F.O.B. Hartford 
Shipping Wt. 
50 Ibs. Express 
charges collect 

Easy Terms 
Available! 

Finest American-made 6-inch reflector in its price 
range! Save $100 or more, yet get all these fine 
features. f/8 6-inch mirror accurate to Va wave ? 
3 matched eyepieces (75X, 150X, 343X) ? 6x30 
Achromatic findcrscope ? Heavy duty mount with 
setting circles ? Rack & Pinion eyepiece holder ? 
Sturdy lightweight tripod. 

CRITERION MANUFACTURING COMPANY 
Dept. DSM-15, 331 Church St., Hartford 1, Conn. 

|-FREE FACTSI MAIL COUPONI-1 
I Criterion Manufacturing Company 

Dept. DSM-15. 331 Church St.. Hartford I. Conn. I Q Under your uncoiiditional Riiarantee, please ship me prouiptly the RV-6 DYNASCOPE. My pay- ltV-6 
ment of $1!M.!*.."? is enclosed. O Please send FREE LITERATFRE on the RV-6 
Dynascope and your other DYNASCOPES priced as low as $4!>.!)5. 

Name _ 
Address _ 

L?i*y- -State 
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ACCURATE- 

RUGGED 

TEMPUNIT 

TO STIR, HEAT, 

CIRCULATE 

AND CONTROL 

WATER 

BATHS! 

Tempunit fits any suitable container to 
make a complete ready-to-operate water 
bath in less than a minute! 

Tempunit provides .05? C control differ? 
ential from ambient to 95? C (203? F) in a 
4-gallon uninsulated container. Suction 
from stirrer circulates over 1 liter of water 
per minute to external instruments. 

Tempunit uses a rugged, heavy-duty neo- 
prene rubber bellows for fail-safe pneumatic 
control of a 1000-watt immersion heater. 
All submerged parts except the bimetallic 
sensing element are nickel-plated for extra 
long life. 

Net weight 6lA Ibs. Shipping weight 12 
Ibs. Overall height 12". Case dimensions 
5" x 4%" x &A". For operation on 115 Volt 
60 Cycle A.C. 
No. S414-60 Tempunit each.$135.00 

LaPINE SCIENTIFIC COMPANY 
6001 South Knox Avenue ? Chicago 29, Illinois 
LABORATORY SUPPLIES AND REAGENTS 

The Special Theory of Relativity, J. 
Aharoni (Oxford Univ. Press), 22 July 
1960, 217 

The Study of Elementary Particles by 
the Photographic Method, C. F. Powell, 
P. H. Fowler, and D. H. Perkins (Per? 
gamon), 24 June 1960, 1880 

La Theorie des Gaz Neutres et Ionises, 
C. DeWitt and J. F. Detoeuf, Eds. (Her- 
mann, Paris; Wiley), 13 Jan. 1961, 96 

Theory of Elementary Particles, P. 
Roman (North-Holland; Interscience), 11 
Nov. 1960, 1391 

The 3-j and 6-j Symbols, M. Rotenberg, 
R. Bivins, N. Metropolis, and J. K. 
Wooten, Jr. (Technology Press), 15 July 
1960, 143 

Turbulence, J. O. Hinze (McGraw-Hill), 
22 Apr. 1960, 1213 

Political Science 

Agricultural Policy, Politics, and the 
Public, C. M. Hardin, Ed. (American 
Acad. of Political and Social Science), 7 
Oct. 1960, 949 

American Foreign Policy Since World 
War II, J. W. Spanier (Praeger), 31 Mar. 
1961, 1007 

The American Voter, A. Campbell, 
P. E. Converse, W. E. Miller, and D. E. 
Stokes (Wiley), 15 July 1960, 138 

Arms and Insecurity, L. F. Richardson. 
N. Rashevsky, and E. Trucco, Eds. (Box? 
wood Press, Pittsburgh: Quadrangle 
Books), 30 Dec. 1960, 1931 

Beyond the Welfare State, G. Myrdal 
(Yale Univ. Press), 29 July 1960, 288 

The Changing Middle East, E. Lengyel 
(Day), 2 Sept. 1960, 614 

China Crosses the Yalu, A. S. Whiting 
(Macmillan), 10 Feb. 1961, 375 

Communist China and Asia: Challenge 
to American Policy, A. D. Barnett (Har? 
per), 22 Apr. 1960, 1205 

Conflict of Interest and Federal Service, 
Special Committee on the Federal Con? 
flict of Interest Laws of the Association 
of the Bar of the City of New York 
(Harvard Univ. Press), 12 Aug. 1960, 410 

Convention Decisions and Voting Rec? 
ords, R. C. Bain (Brookings Institution), 
4 Nov. 1960, 1307 

The Death of Africa, P. Ritner (Mac? 
millan), 3 June 1960, 1662 

The Economics of Defense in the 
Nuclear Age, C. J. Hitch and R. N. Mc- 
Kean, Eds. (Harvard Univ. Press), 30 Dec. 
1960, 1934 

From Empire to Nation, R. Emerson 
(Harvard Univ. Press), 3 June 1960, 1662 

The Enlargement of the Presidency. 
R. G. Tugwell (Doubleday), 4 Nov. 1960. 
1305 

Facts about the Presidents, J. N. Kane 
(Wilson), 22 July 1960, 215 

Foreign Aid: Theory and Practice in 
Southern Asia, C. Wolf, Jr. (Princeton 
Univ. Press), 26 Aug. 1960, 541 

The Hundred Flowers Campaign and 
the Chinese Intellectuals, R. MacFarquhar 
(Praeger), 27 Jan. 1961, 269 

India: The Most Dangerous Decades. 
S. S. Harrison (Princeton Univ. Press), 3 
June 1960, 1662 

Marxism in Southeast Asia, F. N. Tra- 
ger (Stanford Univ. Press), 22 Apr. 1960, 
1207 

The 1956 Presidential Campaign, 
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C. A. H. Thompson and F. M. Shattuck 
(Brookings Institution), 19 Aug. 1960, 462 

The Political Economy of National 
Security, J. R. Schlesinger (Praeger), 15 
Apr. 1960, 1093 

The Politics of the Developing Areas, 
G. A. Almond and J. S. Coleman, Eds. 
(Princeton Univ. Press), 3 June 1960, 1662 

The Politics of National Party Conven? 
tions, P. T. David, R. M. Goldman, and 
R. C. Bain (Brookings Institution), 8 July 
1960, 80 

The Presidency, H. Finer (Univ. of 
Chicago Press), 16 Sept. 1960, 730 

The Presidenfs Cabinet, R. F. Fenno, 
Jr. (Harvard Univ. Press), 22 July 1960, 
215 

Presidential Power, R. E. Neustadt 
(Wiley), 22 July 1960, 215 

Presidential Transitions, L. L. Henry 
(Brookings Institution), 9 Dec. 1960, 1757 

The Purpose of American Politics, H. J. 
Morgenthau (Knopf), 10 Mar. 1961, 694 

The Rebels, B. Crozier (Beacon Press), 
16 Dec. 1960, 1829 

The Rich and the Poor, R. Theobald 
(Potter), 3 Feb. 1961, 325 

Statistics of Deadly Quarrels, L. F. 
Richardson, Q. Wright, and C. C. Lienau, 
Eds. (Boxwood Press, Pittsburgh; Quad? 
rangle Books), 30 Dec. 1960, 1931 

On Thermonuclear War, H. Kahn 
(Princeton Univ. Press), 3 Mar. 1961, 635 

Thought Reform of the Chinese Intel? 
lectuals, T. H. E. Chen (Hong Kong Univ. 
Press; Oxford Univ. Press), 27 Jan. 1961, 
269 

The Unfinished Revolution, A. B. Ulam 
(Random House), 2 Sept. 1960, 612 

The United States in the World Arena, 
W. W. Rostow (Harper), 22 July 1960, 
218 

The Weapon on the Wall, M. Dyer 
(Johns Hopkins Press), 1 Apr. 1960, 980 

Who Wants Disarmament?, R. J. Barnet 
(Beacon Press), 20 Jan. 1961, 186 

Psychology 

Characteristics of Teachers, D. G. 
Ryans (American Council on Education), 
17 Feb. 1961, 456 

Drugs and Behavior, L. Uhr and J. G. 
Miller, Eds. (Wiley), 24 Mar. 1961, 875 

Emotion and Personality, M. B. Arnold 
(Columbia Univ. Press), 17 Feb. 1961, 455 

Essentials of Psychological Testing, 
L. J. Cronbach (Harper), 22 Apr. 1960, 
1209 

Handbook of Aging and the Individual, 
J. E. Birren, Ed. (Univ. of Chicago Press), 
15 July 1960, 140 

The Nation's Children, Eli Ginzberg, 
Ed. (Columbia Univ. Press), 17 June 1960, 
1802 

The Open and Closed Mind, M. 
Rokeach (Basic Books), 15 July 1960, 142 

Strategic Psychological Operations and 
American Foreign Policy, R. T. Holt and 
R. W. Van de Velde (Univ. of Chicago 
Press), 27 Jan. 1961, 271 

The Strategy of Conflict, T. C. Schelling 
(Harvard Univ. Press), 1 July 1960, 28 

The Survival Book, P. H. Nisbit, A. W. 
Pond, and W. H. Allen (Van Nostrand), 
22 Apr. 1960, 1211 

Talent and Education, E. P. Torrance 
(Univ. of Minnesota Press), 3 Mar. 1961, 
635 
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THE M iraele of paperbaeks 

THE MATHEMATICAL THE? 
ORY OF NON-UNIFORM 
GASES, by S. Chapman and T. G. 
Cowling. Gives the mathematical the? 
ory of gaseous viscosity, thermal con? 
duction and diffusion. $2.95 

THE MATHEMATICAL THE? 
ORY OF RELATIVITY, by 
A. S. Eddington. Shows mathemati? 
cally how the theory of relativity 
alters our concept of the world and 
laws of physics. $2.95 

ELEMENTARY MATRICES, 
by R. A. Frazer, W. J. Duncan, and 
A. R. Collar. Detailed introduction 
to method of Matrices with applica? 
tions. $2.95 

THE MATHEMATICAL THE? 
ORY OF ELECTRICITY AND 
MAGNETISM, by Sir James Jeans. 
The standard treatment of the elec? 
tromagnetic theory for the non-spe- 
cialist. $3.95 

STATISTICAL THERMODY- 
NAMICS, by Erwin Schrodinger. 
"This little book is so clear, and con? 
tains so much information and so 
many ideas, that I strongly recom? 
mend it to students." ? George 
Gamow. $1.65. 

PLANE PROJECTIVE GE? 
OMETRY, by E. A. Maxwell. On 
the use of the homogeneous coordi- 
nates; a study of methods, not a 
catalogue of theorems. $1.95 

PALAEONTOLOGY INVER? 
TEBRATE, by H. Woods. The 
standard work for the last sixty years 
of fossils of the invertebrata. $2.50 

At last the techniques 

of paperback produc? 

tion have been applied 

to some of the solid 

technical works from 

Cambridge. Printing 

and binding are aston- 

ishingly good; some of 

the prices are amazing. 

INTRODUCTION TO FOU- 
RIER ANALYSIS, by M. J. Light- 
hill. "Stimulating and valuable ... 
with a good deal of the charm of 
eighteenth-century mathematics. It 
may well become a minor classic."? 
Science $1.95 

MODERN MAGNETISM, by 
L. F. Bates. The only major work 
treating magnetism from an experi? 
mental standpoint. $3.95 

NOTES ON MICROSCOPIC- 
AL TECHNIQUES FOR 
ZOOLOGISTS. A guide through 
the embarrassing number of methods 
offered by handbooks of microscopy 
and histology. $1.75 

STATICS, by H. Lamb. Includes 
hydrostatics and elements of the 
theory of elasticity. Gives prominence 
to geometrical methods and graphicaf 
statistics. $3.75 

DYNAMIS, by H. Lamb. A sequel 
jto Lamb's Statics. $3.75 

CAMBRIDGE 
UNIVERSITY PRESS ? 32 East 57th St. New York 22 

EACH OF THESE BOOKS 
IS NOW AVAILABLE 
AT YOUR BOOKSTORE 
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Social Sciences 

Automation and the Worker, F. C. 
Mann and L. R. Hoffman (Holt), 19 Aug. 
1960, 463 

Economic Atlas of the Soviet Union, 
G. Kish (Univ. of Michigan Press), 16 

Sept. 1960, 733 
Education and Manpower, H. David, 

Ed. (Columbia Univ. Press), 20 Jan. 1961, 
188 

Excellence, J. W. Gardner (Harper), 24 
Mar. 1961, 872 

From Field to Factory, J. S. Slotkin 
(Free Press), 29 Apr. 1960, 1307 

The Forest and the Sea, M. Bates (Ran? 
dom House), 27 May 1960, 1604 

The Future of Man, P. B. Medawar 
(Basic Books), 11 Nov. 1960, 1390 

Graduate Education in the United 
States, B. Berelson (McGraw-Hill), 20 
Jan. 1961, 186 

Higher Education in the United States: 
The Economic Problems, S. E. Harris, 
Ed. (Harvard Univ. Press), 10 Feb. 1961, 
377 

Metropolis and Region, O. D. Duncan, 
W. R. Scott, S. Liberson, B. Duncan, and 
H. H. Winsborough (Johns Hopkins 
Press), 23 Sept. 1960, 802 

The Ongoing State University, J. L. 
Morrill (Univ. of Minnesota Press), 12 
Aug. 1960, 413 

People, Jobs and Economic Develop- 

New 

? 

folgeno 

5-gallon 

Solution 

Bottle 

one-fifth the 

weight of glass 

. . . and 

infinitely safer! Nalgene Solution Bottles stand repeated auloclaving 

SAFEST EVERY WAY! Blow-molded of 

^^^^__ virgin polypropylene?all the corrosion re? 
sistance of glass, in the most punishment- 

proof bottle you've ever seen! Drop it empty: it just bounces. Drop it 
full: it may crack, can't shatter. 

Easily cleaned?can't sustain bacterial growth?withstands repeated 
autoclaving. Tooled to fit the standard No. 12 rubber stopper. 

EAS1EST TO HANDLE! Weighs only 2)4 pounds.(versus 11 pounds 
for glass). And wet or dry, it never gets slippery like glass. Next time 
you order, specify Nalgene?and see how much easier these new solu? 
tion bottles are on you . . . and on your budget. Just check 
with your laboratory supply dealer. 

WRITE Dept. 214 for new catalog of the complete line ,/| 
of Nalgene laboratory ware. /?' 

& 
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Nalge makes them unbreakable and keeps making them better! 

THE NALGE CO., INC. rochester 2f new york 

The Quality Standard of Plastic Laboratory Ware 

ment, A. J. Jaffe (Free Press), 22 Apr. 
1960, 1206 

The Professional Soldier, M. Janowitz 
(Free Press), 3 June 1960, 1664 

The Stages of Economic Growth, W. W. 
Rostow (Cambridge Univ. Press), 22 Apr. 
1960, 1201 

Trends in the American Economy in 
the Nineteenth Century (Princeton Univ. 
Press), 31 Mar. 1961, 1008 

Technology 

Advances in Computers, F. L. Alt, Ed. 
(Academic Press), 21 Oct. 1960, 1143 

Analysis and Design of Feedback Con? 
trol Systems, G. J. Thaler and R. G. 
Brown (McGraw-Hill), 3 Feb. 1961, 324 

Automatic Data-Processing Systems, 
R. H. Gregory and R. L. Van Horn 
(Wadsworth, San Francisco), 21 Oct. 1960, 
1143 

Automatic Language Translation, A. G. 
Oettinger (Harvard Univ. Press), 5 Aug. 
1960, 343 

Automatic Translation, D. Y. Panov; 
A. J. Mitchell, Ed. (Pergamon), 5 Aug. 
1960, 343 

Digital Computing Systems, S. B. Wil? 
liams (McGraw-Hill), 8 July 1960, ,82 

Friction in Textiles, H. G. Howell, 
K. W. Mieszkis, and D. Tabor [Textile 
Book Publishers (Interscience)], 15 Apr. 
1960, 1092 

Handbook of Industrial Research Man? 
agement, C. Heyel, Ed. (Reinhold; Chap? 
man and Hail), 6 May 1960, 1367 

Man-Made Textile Encyclopedia, J. J. 
Press, Ed. [Textile Book Publishers (In? 
terscience)], 15 Apr. 1960, 1092 

Management Organization and the 
Computer, G. P. S^iultz and T. L. Whisler, 
Eds. (Free Press), 21 Oct. 1960, 1143 

Metallurgical Society Conferences (In? 
terscience), 10 June 1960, 1727, vol. 1, 
Flat Rolled Products, T. E. Dancy and 
E. L. Robinson, Eds.; vol. 2, Reactive 
Metals, W. R. Clough, Ed.; vol. 3, Qual? 
ity Requirements of Super-Duty Steels, 
R. W: Lindsay, Ed.; vol. 4, Physical 
Metallurgy of Stress Corrosion Fraction, 
T. N. Rhodin, Ed. 

Moisture in Textiles, J. W. S. Hearle 
and R. H. Peters, Eds. [Textile Book 
Publishers (Interscience); Butterworths], 
8 July 1960, 83 

Nutritional Evaluation of Food Proc? 
essing, R. S. Harris and Harry von 
Loesecke, Eds. (Wiley), 29 July 1960, 291 

Operations Research and Systems Engi? 
neering, C. D. Flagle, Jr., W. H. Huggins, 
and R. H. Roy (Johns Hopkins Press), 26 
Aug. 1960, 543 

Physical Methods of Investigating Tex? 
tiles, R. Meredith and J. W. S Hearle 
[Textile Book Publishers (Interscience)], 
15 Apr. 1960, 1092 

Power to Produce (yearbook of agricul? 
ture, 1960) (Government Printing Office), 
23 Dec. 1960, 1884 

Progress in Automation, A. D. Booth, 
Ed. (Academic Press; Butterworths), 21 
Oct. 1960, 1143 

Radiation, C. W. Shilling (Grune and 
Stratton), 26 Aug. 1960, 541 

Review of Textile Progress, 1958, M. 
Tordoff and C. J. W. Hooper, Eds. [Tex? 
tile Book Publishers (Interscience); Butter- 
worths], 15 Apr. 1960, 1092 
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ACRYLIC 

ANIMAL CAGES 

SPECIFY THE ORIGINAL... 

& 

!'M 

MOUSE' 

HOUSE 

Keystone acrylic plastic animal cages provide 
the cleanest, safest and lowest over-all cost for 

any type of laboratory housing. To keep abreast 
of developments in the field - our experts who 

pioneered the use of plastic animal caging - are 

constantly designing and building standard and 

highly specialized models. 

Request your copy of Catalog S 
and submit your problems to 

KEYSTONE PLASTICS CO. 

Specialists in Scientific Plosfic Processing 
701 PAINTER STREET, MEDIA, PENNSYLVANIA 

BURGESS BDQKS 

of importance to you 

in the field of science 

PROTOZOAN PARASITES OF DOMESTIC 
ANIMALS AND OF MAN 

Norman D. Levine, University of Illinois 
This new book will serve as both a text and a reference work. Be? 
cause the overlap of human and animal disease is becoming con- 
tinually greater, the parasites of man are included and their rela? 
tions to those of lower animals are indicated. The first two chapters 
deal with general principles of parasitology and protozoology. Suc- 
ceeding chapters discuss different groups of protozoa and the final 
chapter contains laboratory diagnostic techniques. Major attention 
is given to parasites of domestic animals of the temperate zone, al? 
though the scope of the book is world-wide. 
Available April 1961; 8V2 x 11"; about 440 pages; cloth bound; 
illustrated; price open 
AN INTRODUCTION TO THE EXPERIMENTAL 
METHOD 

James Maxwell Little, Bowman Gray School of 
Medicine, Wake Forest College 

This book directs special attention to the design of experiments and 
the evaluation of variation by the less complicated statistical meth? 
ods. The few technical terms which are used are fully explained. 
Mathematical manipulations are at the level of arithmetic and 
secondary school atgebra. Both the reader who wants to understand 
research reports and the investigator who will go on to more com? 
plex treatises will find the book a valuable aid. 
1961; 8V2 x 11"; 90 pages; spiral bound; illustrated; $3.00 
NUCLEIC ACID OUTLINES, Vol. I 

Van JR. Potter, University of Wisconsin 
This volume is intended to provide a minimal background and serve 
as a reference guide to the basic biochemistry of the nucleic acids. 
Structure and metabolism of the nucleic acids are introduced, with 
elementary information given for non-experts. Abundant references 
to current literature are provided for those who wish to make a 
more intensive study of the topics. 
1960; 516 x 8V2"; 299 pages; cloth bound; $5.00 

order from 

BURGESS PUBLISHING CO. 

_ 426 South Sixth Street ? Minneapolis 15, Minn. _ 

PHOTOVOLT 

DENSITOMETRIC EQUIPMENT 

for ELECTROPHORESIS and CHROMATOGRAPHY 

Write for Bulletin 800-5 to: 

PHOTOVOLT CORPORATION 

1115 Broadway ? New York 10, N. Y. 

Newbuiiding-block sys? 
tem permits adding of 

units as required, from 

manual and semi-auto- 

matic operation to fully- 
automatic recording 
and integrating 

# For scanning of electro? 
phoresis strips and readings 
on large sheets In chroma? 
tography 

# For work in visible and 
ultraviolet ranges 

# For evaluation fcy oefer- 
transmission, reflection or 
fluorescence 

# For readings on filter pa- 
perf agar, starch and other 
gels 
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LABORATORY RECORDER 

HIGH SENSITIVITY 

LOW 

*325?? 

FEATURES: 
? Pen travel 1 Second full scale 
? Accuracy 99% or better. 
? Photoelectric Chopper for long life. 
? Zener diode stabilized reference 

voltage. ? Adjustable paper speeds. ? Input suitable for high impedance 
sources. 

? Adjustable range control. 

MODEL #22700 
SERVO-GRAPHIC 

RECORDER 
IANGE: 0-10 MILLIVOLTS D.C 

0-100 MILLIVOLTS D.C 

The Servo-Graphic Recorder is OrJ 
ideal laboratory instrument. Puf ii 
to work and save a valuable tech* 
nician's time. O.E.M. users invited. 
Write for literature 

C. H. STOELTING CO. 

12" CHART SERVO RECORDERS 
MULTI-CHANNEL HIGH FREQUENCY OSCILLOGRAPHS 

POLYGRAPHS ? KYMOGRAPHS ? MANIPULATORS 

424 NORTH HOMAN AVE., CHICAGO 24, ILL. 

Narrow Band Interference Filters 
MADE BY 

JENAer Glaswerk Schott & Gen. 
WEST GERMANY 

For the spectral region from 300 to 2,000 m/x 
Transmission up to 60%. Half-value width down to 5 m/x. 

Tolerance at peak wave length: 
=?1% for regular quality . . . -\-0.5% for precision quality. 

?0 
AVAILABLE AS 

Line Filters * Line Double Filters ? Band Filters 
Band Double Filters ? Wedge Filters ? Broad Band Filters 
x% 
30 

20 

10 
S 

0,1 

0,01 
0.001 

400 700 m/x 500 600 
BAND DOUBLE FILTER 

Tmax abt. 30%. Half width abt. 16 mji. Ratios: Tenth width to half width 1.5, Hundreth width to half 
width 2, Thousandth width to half width 3.5. 

Write for further information 
Fish-Schurman Corp., 74 Portman Road, New Rochelle, N.Y. 

Fish-Schnrmaffi 
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NOTEWORTHY on the 

F. A. DAVIS BOOK LIST 

Kenworthy's COLLEGE PHYSICS 

Dr. Kenworthy's well organized text takes up the im- 
'? portant phenomena in everyday existence and ciarifies 

them in a lucid manner. He gives a readable development of 
complex topics, lively analogies and real-life illustrations that 
sharply demonstrate important points. His approach is both 
refreshing and authoritative. This book is designed primarily 
for the college student who seldom takes more than one year 
of physics and who usually has a limited preparation in 
mathematics. A rigorous treatment is given the important 
fundamentals. 
By RAY W. KENWORTHY, Ph.D. About 700 pages, illus. About $9.00 

Manter's NEUROANATOMY AND NEUROPHYSIOLOGY 
The author vividly describes the structural mechanisms of the 
human nervous system. He portrays neuroanatomy . . . in 
ACTION! 
By JOHN T. MANTER, Ph.D., M.D., 147 pages, illustrated. $3.00 

Taber's CYCLOPEDIC MEDICAL DICTIONARY 
This long-famed "storehouse of medical knowledge" gives full 
deflnitions on medicine, specialties, and basic sciences. 
By CLARENCE WILBUR TABER and Associates. 1398 pages, illus? 
trated. 8th Edition. Plain, $6.00; Indexed, $6.50 

Steen's MEDICAL ABBREVIATIONS 
A comprehensive dictionary of medical abbreviations. 
By EDWIN B. STEEN, Ph.D. 104 pages. $2.50 

F. A. DAVIS Company 

PUBUSHERS-Since 1879 

1914 Cherry Street Philadelphia 3 

NEWS 

from the NRCVacwm 

MICRONICLE* 

Improved 4" Diffusion Pump Reaches 

Operating Pressures Faster 

The only fractionating 4" diffusion 
pump of its type, the Model HS4-750 
starts pumping at 400 microns ? de- 
livers 750 liters/sec. from 1 micron 
down and reaches ultimate pressures 
in the 10-10 Torr range. Regardless 
of variations in water temperature 
and fluctuations in voltage, perform? 
ance is assured with only a 6 cfm 
mechanical backing pump. This out? 
standing performance is made pos? 
sible by a completely new boiler and 
heater plus the new 4-stage fraction? 
ating jet design. 

The Model HS4-750 combines all the features that add up to an 
ideal diffusion pump: firmly anchored jet... silver soldered cooling 
coils... fluid-retaining foreline baffle ... "cast-in" heater... low 
backstreaming...quick heat-up and cool-down... minimum cleaning. 
Immediately available at $395.00 F.O.B. Newton, Mass. 

Write for our free catalog containing 
speed curves...see why Model HS4- 
750 is the best 4" pump anywhere. 

?Send for FREE periodical containing 
details on Model HS4-750 and other 
news about high vacuums. Dept. 25-D 
160 Charlemont St, Newton 61, Mass. A Subsidiary of National 

Research Corporation 
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MATHESON 

GAS MIXTURES 

for 

Instrument 

Calibration 

In addition to all of the cali? 

bration mixtures, Matheson 

supplies custom gas mixtures 

of every type, including radio? 

active gas mixtures. Extreme? 

ly close tolerances on specifi? 
cations can be held. Exact 

analysis of mixtures is avail? 

able. Here are a few of the 

instruments for which calibra? 

tion mixtures are offered: 

Oxygen Analyzers 
Gas Chromatography 
Inf ra Red 

Mass Spectrometer 

Practically any mixture of the 

85 gases listed in the Mathe? 

son Compressed Gas Catalog 
can be supplied, to your speci? 
fications. This Catalog con? 

tains information on the 

world's most complete line of 

compressed gases, and gas 

regulating and handling equip? 
ment. 

Write for catalog 

THE MATHESON 

COMPANY, INC. 

East Rutherford, N* J*; 

Joliet, I1L; Newark, CaliL 
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Space Handbook, R. W. Buchheim et 
al (Random House), 22 Apr. 1960, 1215 

Space Technology, H. S. Siefert, Ed. 
(Wiley; Chapman and Hail), 22 Apr. 
1960, 1215 

Zoological Sciences 

Ascidiacea, R. H. Millar (Cambridge 
Univ. Press), 8 July 1960, 83 

Atlas of European Birds, K. H. Voous 
(Nelson), 13 Jan. 1961, 96 

Bionomics, Systematics, and Phylogeny 
of Lytta, a Genus of Blister Beetles 
(Coleoptera, Meloidae), R. B. Selander 
(Univ. of Illinois Press), 17 Mar. 1961, 
751 

Bird Portraits in Color, T. S. Roberts, 
revised by W. J. Breckenridge et al. (Univ. 
of Minnesota Press), 23 Dec. 1960, 1882 

Birds of Anaktuvuk Pass, Kobuk, and 
Old Crow, L. Irving (Smithsonian Institu? 
tion), 23 Sept. 1960, 802 

Birds of Hawaii, G. C. Munro (Tuttle, 
Rutland, Vt.), 24 Feb. 1961, 574 

Ecology and Distribution of Recent 
Foraminifera, F. B. Phleger (Johns Hop? 
kins Press), 24 Mar. 1961, 874 

Ecology of the Peregrine and Gyrfalcon 
Populations in Alaska, T. J. Cade (Univ. 
of California Press), 16 Dec. 1960, 1832 

Encyclopaedia Zoologica Illustrated in 
Colours, vol. 4, Y. K. Okada et al. 
(Hokuryu-kan Publishing Co., Tokyo), 8 
July 1960, 81 

Die Entdeckung neuer Organisation- 
stypen im Tierreich, P. Ax (Ziemsen Wit- 
tenberg, East Germany), 3 Feb. 1961, 326 

Implications of Evolution, G. A. Kerkut 
(Pergamon), 17 Mar. 1961, 752 

The Kirtland's Warbler, H. Mayfield 
(Cranbrook Institute of Science), 23 Dec. 
1960, 1882 

Life Histories of Central American 
Birds, A. F. Skutch (Cooper Ornitho- 
logical Soc, Berkeley, Calif.), 23 Dec. 
1960, 1882 

Louisiana Birds, G. H. Lowery, Jr. 
(Louisiana State Univ. Press), 24 Feb. 
1961, 574 

A Manual of Common Beetles of East? 
ern North America, E. S. Dillon and L. S. 
Dillon (Row, Peterson), 31 Mar. 1961, 
1008 

Perspectives de la Zoologie Europeenne, 
J. Leclercq (Duculot, Gembloux, Bel? 
gium; Rustique, Paris), 22 Apr. 1960, 
1218 

The Physiology of Crustacea, T. H. 
Waterman, Ed. (Academic Press), 30 Sept. 
1960, 888 

A Review of the African Species of the 
Genus Cheumatopsyche (Trichoptera Hy- 
dropsychidae), with Special Reference to 
Those of Southern Africa, and the 
Ephemeroptera Types of Species De? 
scribed by A. E. Eaton, R. McLachlan 
and F. Walker, with Particular Reference 
to those in the British Museum (Natural 
History), D. E. Kimmins [British Museum 
(Natural History)], 2 Dec. 1960, 1657 

A Revision of the Species of Schizony? 
cha Dejean (Col.:Melolonthidae) from 
Southern Africa, R. D. Pope [British 
Museum (Natural History)], 16 Dec. 1960, 
1831 

Systema Helminthum, S. Yamaguti (In? 
terscience), 3 June 1960, 1665 

NEW FROM KONTES 

ThisK-28350Con- 
centrator is an? 
other new Item in 
the expanding 
Bantam-wareline. 
In use, the more 
volatile compo? 
nents are boiled 

off, condensed, 
and removed to a 
side flask. Resi? 
due collects in a 
small sumpatthe 
bottom, for sub? 

sequent removal 

by pipetting. 
Hooksandsprlngs 
are provided so 

that the boiler 

may be easily 
heated using 

oil. K-28350 
Concentrator 

$20.90. 

If you already have T 
7/12 Thermometers, 
they can be used with 

Bantam-ware, by 
assemblingthem 
with K-30925 
Thermometer 

Adapters. The 
K-28745 Vacuum 
Jacketed Distilla- 
tion Head is 
shown here with 
one T 7/12 Ther- 
mometerandone 

T 10/18 Ther? 
mometer. Both 
distillation head 
connections are 

T 10/18. This is 
another example 
of the versatility 

of Bantam-ware. 

x> antamware 

by KONTES GLASS CO. 
Vlneland.N. J. 
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Godfrey 

MOLECULAR 

MODEL KIT 

Indole and 9,11 
- Linolec acid clusters. 

NEW SUPPLEMENTARY MODELS W^^^^^l 
for Researchers, Teachers, Students 

Godfrey molecular models give best representation 
of van der Waals' and covalent radii?a true pic? 
ture of steric hindrance. Models of small ring 
compounds and bicyclic compounds easily made. 
Show flexibility and resilience of actual molecules. 

kl Clii Supplementary Atoms: 15 new atoms just de- ? C ww signed?35 elements may be represented in 65 
valence states, using only 26 different atoms. 

iim^S^^^^^^^^^^mL^mm(^^^ Write for Full Details 

CMbronwillscientific 

275 No. Goodman St. ? Rochester 7, N. Y. 

*l?* 

POSSIBLE ONLY 

with a 

SIGMAMOTOR 

PUMP 

MOVE CORROSIVE LIQUIDS^ 
Material being pumped never comes in contact 
with pump mechanism. Wave-like motion of steel 
ftngers forces material through Tygon tubing. 
By changing size of tubing, capacity can be 
increased or decreased. Pump housing opens for 
removal and insertion of tubing. 

PUMP 2 OR 3 
DIFFERENT LIQUIDS 
SIMULTANEOUSLY 
Some models will accommodate up to four tubes 
so that four different liquids can be passed 
through the pump at one time without danger 
of contamination. 

FEED AND MIX^ 
One or more tubes can be feeding material 
to a mix while a larger tube is recirculating 
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 solu? 
tion in the exact amount desired by selecting the 
correct size of tubing and regulating pump speed. 
Various controls can be incorporated to close 
valves ahead of pump. 

Capacities from 0.5 cc per min. to 4.5 6.P.M. 
Write for complete information on sizes and capacities. 

SIGMAMOTOR, INC. 
68 N. Moin Street * Middl.port, N. Y. 

PAPERS ON BACTERIAL VIRUSES 

Selected by Gunther S. Stenfr, University of California at Berkeley 

New and up-to-date, this is an im? 

portant collection of 25 significant 
experimental papers for use as text 
and supplementary reading. Pre- 

senting such important contribu? 
tions as the early observations of 
F. D'Herelle, Ellis and Delbriick's 

paper marking the beginning of 

modern phage research, and more re? 
cent studies on such topics as the 

resistance of bacteriophage to ultra? 

violet light, the text also provides 
incisive introductory material and a 
valuable bibliography of 164 refer? 
ences. 365 pages, paper 

$4.50 

m 
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PAPERS ON BACTERIAL GENETICS 

Selected by Edward A. Adelberg, University of California at Berkeley 

Presenting 27 important papers by 
internationally known bacterial ge- 
neticists, this advanced text features 
such recent genetic discoveries as the 
transduction of bacterial genes by 
bacteriophages, the polarity of bac? 
terial conjugation, the role of DNA 

as the germinal substance of bacterial 

viruses, and the structure of DNA it? 
self. The text also provides a com? 

prehensive introduction and an 

indispensable bibliography of 177 
references. 400 pages, paper 

$4.50 

LITTLE, BROWN and COMPANY Boston / Toronto / SINCE 1837 
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scientist and a thoroughgoing scoun- 
drel. Closer to our times, where was 
scientific honesty in F. Joliot's promo? 
tion of the germ-warfare fabrication 
in 1952? Didn't scientists participate 
in Nazi atrocity experiments or in 
Soviet brainwashing? On a more mun- 
dane level, I find scientists holding all 
manner of religious and antireligious 
beliefs, having all manner of political 
affiliations, just as do lawyers, doctors, 
and the rest. The ethical standards in 
scientific work are real (are they not 
also in other professions?), but that 
does not seem to keep us from having 
our full share of false prophets. 

The supposition that particular 
technical knowledge possessed by scien? 
tists gives us a special claim to the 
role of leader (as opposed to technical 
adviser) I regard as silly, just as I re? 
gard parallel claims that generals and 
admirals should determine over-all war 
policy, that doctors and psychiatrists 
should decide on candidacy for sterli- 
zation or euthanasia, or that lawyers 
should rule on capital punishment. 

I do believe that scientists should 
take active roles in community and 
national affairs, perhaps especially in 
areas where their technical knowledge 
and habit of open discussion is of help. 

Exceptional accuracy...New 

UREA NITROGEN TEST 

SERuM 

?? 

OS 

piAsm 

uRwE \ 

PRECISE VERSATILE SENSITIVE 

? 3 ! .'" > 

SIMPLE SIMPLE ! 

UN-TEST? is a new phenate-hypoehlorite method for eolorimetric quantitation of urea nitrogen 
in serum, plasma or urine. Test is performed by ineubating specimen with buffered urease, add? 

ing two other reagents, ineubating, and reading color absorbance. For apparatus, UN-TEST 

employs only simple pipettes, test tubes and a colorimeter. The three reagents required are 

stable, easy to prepare and are added in convenient quantities. 
UN-TEST is supplied in compact kits, each containing 20 ml dried Buffered Urease; 5 gm con? 
centrated Phenol Color Reagent; 14 ml concentrated Alkali-Hypochlorite Reagent. Kit provides 
sufficient material for 100 specimen or control tests. List No. 69-000. 
For standardization or control, use Hyland Clinical Chemistry Control Serums, Normal and 
Abnormal. 

UN-TEST#?> HYLAND 

HYLAND LABORATORIES 
4501 Colorado Blvd., Los Angeles 39, Calif. / Branch office; 160 Lockwood Ave., Yonkers, N.Y. 
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Let this be done, however, with innate 
humility, with complete respect for 
other educated and intelligent people, 
and with no prior assumption that the 
measured opinions of the nonscientists 
are less worthy than those of the 
scientist. 

I would not be so concerned with 
this first aspect of Sir Charles's address 
were it not for the second, and its im- 
plicit conclusion. In it I detect the not 
uncommon condition of 20/20 vision 
in viewing Nazi horrors and decided 
myopia with respect to Soviet ones. 
Should we not shudder as much at the 
slaughter of peasants as at the crema- 
tion of Jews? as much at the Hungarian 
massacre as at that of Lidici? Do we 
not deserve, even from an ex-scientist, 
as realistic and frank an appraisal of 
current evils as of past ones? 

It is only realistic to see that, in test 
cessation negotiations, the horrible risk 
is that we will make nontrivial conces? 
sions and divorce the subject from 

general disarmament, giving an un- 
retrievable military advantage to an 

undeniably hostile, amoral, and im- 

perialistic regime. The consequences 
are ones the Hungarians, at least, well 
understand. 

On the other hand, I find the so- 
called A/-nation problem largely irrel? 
evant. The current test moratorium did 
not prevent France and will not pre- 
vent Mainland China and other nations 
from scratching together some nuclear 
devices. Really, this is a minor hazard 
as compared to that of the large stock- 

pile, the effective delivery system, and 
the freedom from moral restraint of 
the Soviets. In the mean time, the over- 
blown concern with the iV-nation, as 
well as with the fallout, problem is 

steadily deflecting us from a clear and 
resolute facing of what is actually the 
dominant danger to the world today: 
Soviet power and aggressive intent. 

Arthur W. Adamson 

Department of Chemistry, University 
of Southern California, Los Angeles 

I do not propose to reply piecemeal 
to comments on my article, certainly 
not to comments of this kind. When I 
am in the United States in April I 
shall probably take the occasion, in a 

lecture, to have a look at the problem 
in the light of what has been said 
since. 

During that period there is going to 

appear an authoritative critical analysis 
of the kind of military review which I 

suspect Adamson supports. I would 
like this military analysis (which comes 
from a much more impressive source 
than mine) to be in the common pool 
before I have another go at the 

argument. 
C. P. Snow 

199 Cromwell Road, London, England 
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FRACTION COLLECTORS 

...for every program... for every budget! 

CONTINUOUS . . . 
for long-term or overnight use. 
? 240 test tubes, 18 x 150 mm. 
? Four rows of 60 each. 
? Turntable, 24" diameter. 
? Time drop and volume collec? 

tion. 

REFRIGERATED . . . 
the mobile coldroom, refrig? 
erated from column to collect- 
ing tubes. 
? Fractions in the turntable tem- 

perature-controlled. ? Fraction collectors removable 
for all - purpose cold - room 
work. ? Mobile?on casters. 

* 30 different models, including SECTIONAL 
(for processing during fraction collecting) 

NOW AVAILABLE 

U-V MONITOR Attachment 
for rapid compound identification. 

Adaptable to ALL fraction collectors. 
For complete description of all Fraction Collectors write for Bulletin 53-4000 
LABORATORY APPARATUS ?????^??^"^ 

^Iflfl^ BUCHLER INSTRUMENTS, INC. 

^NSTRUMEHI^ 
PRECISION INSTRUMENTS 

514 West 147th Street, New York 31, N. 
ADirondack 4-2626 

Y. 

aboratory Box Furnaces by 

Models B-2 and B-6 
Ideal furnaces (max. 
temp* MPf) for heat 
treatlng small parts, ash 
determinations, fuslons, 
Ignltions, assaying, 
Available In two sizes. 
Write us for Bulletin 1055. 

S^-VN ?." * /"^ 

Mode! HHW 
A compact, self-con? 
tained, versatile electric 
furnace (max, temp. 
1850?F) ideally suJ%| for 
medical, chen 
Industrial lab 
Write us fort 

Laboratory] 
LINDBERG ENG 

- ^^^S^s 

vW , - ,, ^*? Illig im'M Uftd ?? :>V-?? 

Model G-10 
A rugged, complete 
furnace for laboratory 
use. Wide temperature 
range, operatable contin- 

Sfel 

^>m 
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THEORY OF LUBRICATION 

With Applications to Liquid- and 
Gas-Film Lubrication. Nicolae 
Tipei. New material and a new chap? 
ter on lubrication in turbulent flow 
have been provided for the first Eng? 
lish edition of this masterwork. Illus? 
trated with over 200 line drawings 
and graphs. November. About $15.00 

THE INFLUENCE OF 

TEMPERATURE ON THE 

MECHANICAL PROPERTIES 

OF METALS AND ALLOYS 

E. M. Savitsky. Edited by Oleg D. 
Sherby. Much of the author's pres? 
entation is new and original and 
heretofore not available in English. 
An excellent reference for research 
metallurgists, physicists, rheologists, 
mechanical engineers, and materials 
specialists August. About $8.50 

DISSERTATIONS IN PHYSICS 

An Indexed Bibliography of All 
Doctoral Theses Accepted by 
American Universities, 1861-1959. 
Part I is an alphabetical author list? 
ing with bibliographical informa? 
tion; Part II a permutation subject 
index produced on the IBM 704 
Computer. June. About $12.50 

ASYMPTOTIC METHODS 

IN THE THEORY OF 

NONLINEAR OSCILLATIONS 

N. N. Bogoliubov and lu. A. Mitro- 
polskii. Translated by Paula L. 
Fern. Edited by Morris Weisfeld. 
This treatise unifies and generalizes 
a number of diverse special methods, 
and each method is illustrated by a 
number of examples drawn from en? 
gineering problems. Mathematical 
appendix, graphs, diagrams. 

November. $12.50 

PROCEEDINGS OF THE 1961 
HEAT TRANSFER AND FLUID 

MECHANICS INSTITUTE 

Edited by Raymond C. Binder, 
Robert L. Mannes, H. Y. Yang, and 
Melvin Epstein. The latest technical 
and scientific advances in thermo- 
dynamics, fluid mechanics, and re? 
lated fields are presented in these 
papers to be given at the 1961 meet? 
ings of the Institute. June. $8.50 

Order from your bookstore, please 

STANFORD 

University Press 
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Effective Use of Information 

In the course of a study of the U.S. 

system for handling science and engi? 
neering information, the tremendous 
influence of the educational techniques 
employed in the training of U.S. scien? 
tists and engineers has become very 
apparent. Radical improvements in the 
information handling system are ham- 

strung by the educational system, which 
turns out a professional scientist or 

engineer accustomed to acquiring in? 
formation by the complex, diffuse, and 

grossly inefficient techniques now in 
use. Habit patterns thus established in 
the schools are difficult to change. 

The fruits of scientific and engineer? 
ing discoveries (indeed, their very 
justification) lie in their application to 
mankind's daily problems, and the 

major stumbling blocks in the way of 

progress are human beings habituated 
to inefficient methods of acquiring, 
using, and disseminating information, 
floundering in an ever-growing morass 
of technical information. There seems 
little ground for hope that the flood 
of technical information will return 

quietly to its former, confined chan? 
nels; the volume of published literature 
is doubling every decade or less. Piece- 
meal attempts to shore up the present 
information system will be helpful, but 

only for a short time. What is needed 
is a revolution in the training of scien? 
tists and engineers, so that their abil? 
ities to acquire information of a directly 
pertinent nature will be multiplied 
several-fold. I believe the* average 
technically trained man could triple 
his productivity if he had a more ef? 
ficient information system at his dis? 

posal, and if he were motivated and 
trained to use it. 

It is true that some highly creative 
research workers on the frontiers of 
science are productive, even with the 

present inefficient information system. 
The numbers of people in these activ? 
ities are, however, relatively small, and 
it is conceivable that even their creative 

productivity could be enhanced by 
better methods of acquiring and using 
available information. It is also true 
that groups of research scientists work? 

ing with very large, expensive, experi? 
mental equipment such as linear 
accelerators probably know many 
workers engaged in similar research 
and exchange information with them 

informally. While this is true at one 

period in the history of any develop? 
ment, these frontier areas of science 
soon become like other well-established 
areas. 

The incentive for a radical improve- 
ment in U.S. methods of handling tech? 
nical information lies, of course, in 
the need for maximum utilization of 
the relatively few scientists and engi- 

*PATENTED U. S. A. 

High Temperature Operation - 
Up to 5100?F for intermittent use, up to 
4800?F for continuous operation. 
Extremely Compact - 
8" high x 4" diameter working volume con? 
tained within a 20" x lOVe" unit. Also avail? 
able. 15" high x 12" diameter working volume 
contained within a 3<Hfe" x 22" unit. 
Controlled Atmosphere - Inert gas protects 
charge and furnace element. 
Water-Cooied - Circulation through electrodes, 
coverplates and outer shell. 
Easy Furnace Access - 
Removable top and bottom covers, with hearth 
iift mechanism for bottom loading. 
Unrestrfcted Viewing - 
inert gas is directed against side and top sight 
ports to scavenge atmosphere. 
Unusually compact and economical labor? 
atory furnaces meet the severe requirements 
of melting and sintering materials in excess 
of 4500?F. Curtiss-Wright Research Furn? 
aces feature a specially designed cylindrical 
graphite resistance element surrounded by a 
graphite radiation barrier, carbon insulation 
and aluminum outer shell; mounted on a 
vertical supporting column for easy access. 
Equipment and instrumentation is available 
for any degree of semi-automatic or auto? 
matic control. 

Systems Engineering Services available 
Phone SWinburne 9-0500 or write: 

CURTtSS 
[?2] 

WRIGHT 

CORPORATION 
Princeton Division ? Princeton, N. J. 

la CANADA: Canadian Curths-Wriaht Ltd., 
43 Westminster Ave., N., Montreal 28, P. Q., Canada 



neers, in whose hands in large measure 
lies the national security. The extra- 

ordinary emphasis in the U.S.S.R. on 

training technicians to apply avail? 
able information is well known. The 

emphasis which is given by the U.S.S.R. 
to technical information at the State 
Council of Ministers' level is also well 
known (even if it is not so well known 
that the centralized information struc? 
ture is performing erratically). The 
United States was founded to give the 
individual room for maximum develop? 
ment, and its educational system is 
based on giving each person an oppor? 
tunity to develop his or her talents to 
the maximum extent possible. The 
United States might well make a large 
national effort to discover and apply 
new and better techniques for training 
individuals in the most effective use 
of information, and then to devise an 
information system which can serve 
these better-developed citizens. 

W. T. Knox 
Esso Research and 
Engineering Company, 
Linden, New Jersey 

Style Manual for Biological Journals: 

Approval of Manuscripts 

Researchers ordinarily submit manu? 
scripts to their professional journals 
without prior approval by administra? 
tive officers of their institutions; at 
least this is true in universities. Do 
editors consider this an undesirable 
practice and one to be combatted? 

The Committee on Form and Style 
of the Conference of Biological Editors 
has issued a little book entitled Style 
Manual for Biological Journals. Chap? 
ter 3 of this begins, "The author should 
obtain approval from the responsible 
official within his institution before sub- 
mitting a manuscript, to safeguard the 
interests of all staff members against 
erroneous or premature publication." 

It is true that erroneous and pre? 
mature publication harms the author 
and makes his institution ridiculous, 
but that is a small matter compared 
with the good effects our present edi? 
torial system has on science in general. 
As a rule, the journals will consider a 
manuscript regardless of who the 
author is and will see that it is re? 
viewed by experts. If these men think 
it is good, it will be published. If 
they think it is bad, and the author 
isn't convinced, he can get the manu? 
script back and try a different journal. 
It is surprising that editors should 
undervalue their own role in the scien? 
tific process and should seek to legit- 
imize a veto power by presidents, 
deans, and department heads. 

Where administrative censorship is 
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practiced it usually exists in combina? 
tion with an authoritarian constitution 
under which the department chairman 
is appointed for life and already holds 
a veto over pay raises and promotions. 
If he alone also controls the depart? 
ment budget, makes assignments of 
office and laboratory space, and de- 
cides on teaching assignments, it is un- 
derstandable that his remarks on manu? 

scripts carry a lot of weight. Under 
these circumstances I have known of 
instances in which a department head 

(i) insisted on changing the title and 
thus minimized the article's legitimate 
claim to consideration; (ii) sat on the 

article; (iii) penciled his name on the 
title page and thus became co-author. 

Richard F. Shaw 

Department of Preventive Medicine, 
University of Virginia School 

of Medicine, Charlottesville 

Radiation from Solar Flares 

We have read with some interest the 
article in Science [133, 312 (3 Feb. 

1961)] entitled, "Limitations on space 
flights due to cosmic radiations," by 
Howard J. Curtis. The work discussed 

reported on the effect of concentrated 

doses, and the results represent an im? 

portant finding, for they completely 
remove any doubt which may have re- 
mained about the ability of the galactic 
cosmic rays to cause radiation problems 
in space. 

However, we are somewhat disturbed 
that an article on an important topic 
which is in a journal widely read by 
biologists should have omitted a dis? 
cussion of the potentially most trouble- 
some source of radiation. We refer to 
the frequent storms of solar cosmic 

rays originating in large flares. 
These storms have been widely dis? 

cussed at meetings of the American 

Physical Society and the American 

Geophysical Union. The literature 
abounds with papers on the subject, 
many of which point out the very seri? 
ous radiation hazard to space flight out? 
side the earth's magnetic field or in the 

polar regions. We are quite certain that 

every technical group considering space 
flight is well aware of this problem and 
has gone to considerable effort to 
examine the difficult problem of shield? 

ing against the solar cosmic rays. We 
have in our files many reports on the 

subject of shielding, as well as records 
of conferences with the space agency, 
the Radiation Research Society, the Air 
Force medical groups, and other organ? 
izations. All of the authors quoted in 
Curtis's article, we are sure, are also 
familiar with the solar cosmic rays and 
their potentially dangerous effect from 
the standpoint of radiation. 
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Great flares on 23 February 1956, in 

May 1959, and in July 1959 produced 
dangerous radiation levels and have 
been widely studied. The recent solar- 
flare eruptions in November of 1960 

produced exposures, due to protons in 
the energy range 50 to 500 Mev, of 1 
rad/hr in balloon instruments in the 

atmosphere. The free space radiation 

probably approached 100 rad/hr. This 

dosage represents a very large event, 
but the other strong events mentioned 

probably produced similar radiation 
levels. The total number of such events, 
of all sizes, was more than 35 during 
the last 3 years. For programs such 
as the Apollo program and others in? 

volving extended trips away from the 
earth, this radiation is a matter of 
serious concern and, at solar maximum, 
is difficult, if not impossible, to deal 
with. 

John R. Winckler 
Edward P. Ney 

School of Physics, University of 
Minnesota Institute of Technology, 
Minneapolis 

Winckler and Ney are quite correct 
in indicating that the solar-flare radia? 
tion is an important aspect of the 
radiation hazards of space flight. At 
the time my article was written, nearly 
a year ago, there had not been enough 
measurements in space for us to be 
able to assess the biological hazard, so 
I discussed the flares as a perturbation 
on the radiation belts. Now we know, 
largely through the excellent work of 
Winckler and Ney, that they constitute 
an additional hazard which will be 

very troublesome for some types of 

space travel. In such an active field, a 
review article may be out of date by 
the time it is published. 

Howard J. Curtis 
Department of Biology, 
Brookhaven National Laboratory, 
Upton, New York 

Meeting of Zoologists 

A most unfortunate impression of 
the recent annual meeting of the Amer? 
ican Society of Zoologists is created by 
your story [Science 133, 89 (13 Jan. 
1961)]. Although few in number, those 

present did devote much of the meet? 

ing to matters of professional concern 
to the members of the society, and it 
was only when adjournment appeared 
imminent that there was introduced the 
statement featured in your story. The 

subsequent discussion was hurried, and 
the action of the society on the many 
amendments and modifications of the 
statement you quote [recommending 
government implementation of pro? 
grams for research and training in the 
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field of birth control] was extremely 
confused. My own recollection of our 
last action on this matter before the 
conclusion of the meeting leads me to 
consider your story seriously inaccu- 
rate. 

In the course of the discussion there 
was raised a question of the ability of 
this small group to consider this matter 
within the limitations imposed by the 
new constitution of the society. Without 
a formal ruling on this question, the 
matter was put to a vote. Of approxi? 
mately 60 members present, two or 
three more than 30 favored the pro? 
posal, and two or three less than 30 

opposed. Regret at the narrow margin 

of voting was expressed by several 
speakers, including, I think, those who 
had introduced and seconded the orig? 
inal proposal. A number of modifica? 
tions and amendments were then intro? 
duced and discussed. Finally, it was 
moved and seconded that the proposal 
should be submitted for rewriting to a 
committee to be appointed by the presi? 
dent of the society. This motion was 

passed by a clear vote, and the meeting 
was adjourned. It appeared to me, at 
that time, that such action required the 
submission of the rewritten proposal 
to a subsequent meeting, after proper 
consideration of the possible constitu? 
tional requirement for the submission of 
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the question to the written vote of the 
entire membership. 

In contrast, the action on Prosser's 
resolution of opposition to Senate Bill 
3570 [on regulating the use of labora? 
tory animals] was definite and strong. 
It was apparent to all that such legisla? 
tion would present a serious threat to 
the professional activities of the mem? 
bers of the society, and that sucfc a 
direct attack upon the chief concern 
of the society, the advancement of 

biological research, required the strong- 
est action and fullest energies of the 

society. Such concerted action was in? 
hibited by the second resolution, as 
was apparent to nearly half of those 

present. That this expectation has been 
fulfilled could scarcely have been dem? 
onstrated more effectively than it was 

by your story. Beyond the short intro? 

ductory paragraph, you devote 36 
lines to the proposal of divided interest 
and only 19 lines to opposition to a 

major threat to biology?a ratio of 

nearly 2 to 1 in the wrong direction. 
I hope that those concerned about 

Senate Bill 3570 are exaggerating the 

danger. But discussions among people 
not concerned with biological research 
do not support that hope. Indeed, such 
conversations suggest that even Prosser 
and Wilbur, who have been particularly 
active in this campaign, may be under- 

estimating the public support for this 

pernicious proposal. If such be the case, 
it appears particularly unfortunate that 
we should divide whatever slight in? 
fluence may be exerted by the society 
and by the AAAS. 

It is hoped that your future treatment 
of the actions of associated societies 

may reflect more accurately the inten? 

sity of the concern of the membership 
for proposals before the legislatures. 
Surely, no member of Senate or House 
could be blamed for concluding, after 

reading your report, that the American 

Society of Zoologists is only mildly 
interested in Senate Bill 3570. To me, 
at least, this did not appear to be the 
sense of the meeting. 

Paul Foley Nace 
McMaster University, 
Hamilton, Canada 

As retiring secretary of the American 

Society of Zoologists, I wish to com- 
ment briefly on Nace's assertion that 
the society acted hastily, confusedly, 
and probably illegally in passing a 
resolution urging governmental sup? 
port of research and the training of 
medical personnel in the field of birth 
control while acting at the same time 
in a strong, definite, and admirable 
manner in passing a resolution against 
Senate Bill 3570, the so-called Cooper 
bill to regulate the use of laboratory 
animals. I would also like to comment 
on the charges that Science was "seri- 
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ously inaccurate" in reporting the 
annual meeting at which these resolu? 
tions were passed, and that it showed 
gross bias in de voting 36 lines to birth 
control and only 19 to animals for 
research. 

As to the facts of the reporting, 
there hardly is any room for inaccuracy 
in the Science account since it consists 
merely of a very short paragraph stat- 
ing that the two resolutions were 
passed and then quotes each of the 
resolutions. The reason why 36 lines 
are devoted to birth control and 19 
to animals for research is very simple: 
the birth control resolution required 36 
lines to print, the animals for research 
resolution, 19 lines. Everyone admits 
that both resolutions passed and that 
well over a quorum was present, even 
under the new constitution, which 
more than doubled the number re? 

quired. 
I have reread both the new and the 

old constitution and can find no sug- 
gestion, much less requirement, that 
motions passed by the members at the 
annual meeting should be sent to 
absent members for a mail vote. 

How much confusion there really 
was is a debatable point. A motion was 
offered favoring governmental support 
for research and medical training in 
the field of birth control. Only two or 
three people spoke against it. I myself, 
perhaps unfortunately, then urged an 
amendment, but the majority felt it 
weakened the resolution, which passed 
in its original form, 39 to 25. Thus 61 

percent favored the resolution in its 

"strong" form. Presidents of great 
nations more than once have been 
carried into office on far slimmer mar? 

gins. Nevertheless, the matter was still 
further discussed, and it was finally 
agreed, almost, but not quite, unani- 
mously to accept the motion but with 
the provision that it should be reworded 

by a committee before publication. This 
was done. I was appointed to the com? 
mittee myself. 

Of course it is possible to argue that 
the customarily small number of people 
who show up at annual business meet? 

ings is not a representative sample. 
However, there are good reasons, based 
on past experience, for believing that, 
at least in the American Society of Zo? 

ologists, the members who attend are, 
in fact, reasonably representative. 

It is also possible to argue that to 
advocate research and free access to 
scientific knowledge in the field of 
birth control is wrong because a scien? 
tific organization should remain morally 
uncommitted. This is clearly not Nace's 

view, because he strongly favors so? 

ciety action against Senate Bill 3570. 
Gairdner B. Moment 

American Society of Zoologists, 
Goucher College, Baltimore, Maryland 

Institutions and Scholars 

The article "Personality and scholar? 
ship" [Science 133, 362 (10 Feb. 1961)] 
by Paul Heist, T. R. McConnell, Frank 
Matsler, and Phoebe Williams, of the 
staff of the Center for the Study of 

Higher Education, University of Cali? 
fornia, Berkeley (except for Matsler, 
who is at Humboldt State College), 
contains the following incorrect state? 
ment (p. 363, col. 2): "The institutions 
are listed in the order of the Knapp 
and Greenbaum indices of productivity. 
It may be noted that about 70 percent 
of the 216 male students attended the 
ten most productive institutions." [As 
stated by the authors, the Knapp and 
Greenbaum index of productivity was 
the "number of students per thousand 

graduates from 1946 to 1951 who later 
received either (i) Ph.D. degrees, (ii) 
university fellowships, (iii) government 
fellowships, or (iv) private foundation 

fellowships exceeding $400 per year."] 
Table 1 in the article is not arranged 
in the "order of the Knapp and Green? 
baum indices of productivity," as stated. 
It is arranged according to the ratio of 

Table 1. Institutions listed according to pro? 
duction of scholars, as described in the defini? 
tion of the Knapp and Greenbaum indices 
of productivity. 
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National Merit Scholarship students 

per thousand students enrolled. The 
actual "order of the Knapp and Green? 
baum indices of productivity" [R. H. 

Knapp and J. J. Greenbaum, The 

Younger American Scholar (Univ. of 

Chicago Press, Chicago, 1953), pp. 16, 
70] is as shown here in Table 1. 

Although in general there is a high 
degree of correlation between the two 

listings with respect to the schools in? 
cluded, comparison of the two tables 
will show that there are gross differ? 
ences between the two in the rankings 
for individual schools, as would be 

expected. Moreover, a few of the 
schools that appear in the listing given 
here do not appear at all in Table 1 
of the article?for example, Antioch, 
Queens, Kenyon, Cooper Union, Beloit, 
and Wooster for males and McMurray 
and Sienna Heights for females. On the 
other hand, the following schools listed 
in Table 1 of the article were not among 
the first 27 for males in the Knapp and 
Greenbaum index of productivity: Am- 
herst, Williams, Brown, University of 

Pennsylvania, and Dartmouth. Swarth- 
more and Grinnell were not among the 
first 11 for females. It is obvious that 
this is due to the meager statistical 
significance of many of the data in 
Table 1 of the article. More than half 
of the schools listed in that table had 
four or fewer National Merit Scholar? 
ship students. The table should have 
indicated that the data were for one 

year only (1956), and that many of 
the individual listings were not statisti- 

cally significant. (Or, obviously, data 
that were not statistically significant 
could have been left out, or the table 
could have included the eight schools 
mentioned above that were in the 
Knapp and Greenbaum indices for 

productivity but did not happen to 
have any National Merit Scholarship 
students in 1956.) 

There is a critical lack of published 
information that can give an indication 
of the comparative qualities of various 
schools; it is desirable to have informa? 
tion published that can be used to help 
fill this need. But preeisely because of 
the intensity of interest in this kind 
of information, because of the use to 
which any data such as these will be 
put, and because of the sensitivity of 
any such ranking as this (involving both 
productivity and ratio of National 
Merit Scholarship students), it was in- 
cumbent upon Heist et al. to make 
every effort to forestall inaccurate in- 
terpretations. In this instance, without 

knowledge of the Knapp and Green? 
baum book, it would be very difficult 
for the average reader to obtain an 
accurate impression. 

Robert T. Jordan 
Council on Library Resources, Inc, 
Washington, D.C. 
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We want to thank Robert T. Jordan 
for calling attention to the following 
incorrect statement in our article: "The 
institutions are listed in the order of 
the Knapp and Greenbaum indices 
of productivity." The title of our Table 
1, however, is correct: "Distribution 
of male and female National Merit 

Scholarship students among institu? 
tions ranked high in the production of 
scientists and scholars." This table head 
indicates the basis for ordering the in? 
stitutions. 

The sentence immediately follow? 

ing the incorrect statement is accurate 

as it stands; the "70 percent of the 216 
male students" refers to the number 
of the ten most productive institutions 
(California Institute of Technology ex- 
cluded) listed in the Knapp and Green? 
baum volume. 

Needless to say, we would like to 
avoid giving the reader a basis for in- 
accurate interpretation, and we believe 
that the article does not imply that 
there are differences in quality among 
the institutions listed in Table 1. We 
avoided making any qualitative com? 
parisons among these schools, since our 
purpose was simply to present differ- 
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ences between the students who entered 
a group of more productive institu? 
tions and the students who entered a 
group of less productive institutions. 

There would be no point in com? 
puting the statistical significance of the 
differences in numbers or proportions 
of National Merit Scholarship students 
attending the institutions listed in our 
Table 1. This would obviously be ir? 
relevant. 

For the purpose of simplicity, we in? 
cluded in our Table 1 only those of the 
50 highest-ranking institutions in the 
Knapp-Greenbaum list in which one 
or more of the 1956 National Merit 
Scholarship students happened to be 
enrolled. We see no reason why a care- 
ful reader would find any implication 
concerning the relative quality of insti? 
tutions in this table. 

Knapp and Greenbaum did not in? 
clude Swarthmore and Grinnell in their 
final list for females because the two 
institutions did not have 400 graduates 
over the period of the study. We in? 
cluded these two colleges in our Table 
1 for the following reasons: (i) the 
number of graduates from these in? 
stitutions approached the Knapp- 
Greenbaum criterion figure of 400 
(397 for Swarthmore and 372 for 
Grinnell) and far exceeded the figure 
for most of the other institutions; (ii) 
the Knapp-Greenbaum indices of the 
number of female scholars per 1000 

graduates [Knapp and Greenbaum, 
The Younger American Scholar (1953), 
appendix 1, p. 103] placed these two in? 
stitutions second and third, respective? 
ly, following only Bryn Mawr in order 
of rank; (iii) both institutions ranked 

high on the indices for male graduates. 
We believe that the text made it 

clear that the data were for one year 
only, since it was stated that "the 

sample . . . consisted of all the win? 
ners and a 10-percent sample of those 
who received certificates of merit (the 
near-winners) from the National Merit 

Scholarship Corporation in the spring 
of 1956." 

Paul A. Heist 
T. R. McConnell 

Center for the Study of 
Higher Education, 
University of California, Berkeley 

Salivary and Motor Conditioning 

I was greatly astonished when read? 

ing a report by Martin M. Shapiro pub? 
lished in Science under the title "Re- 

spondent salivary conditioning during 
operant lever pressing in dogs" (i). 
The result obtained by the author, as 
formulated in the abstract, runs as fol? 
lows: "Respondent salivary condition? 

ing was found to occur during operant 
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"Indispensable . . . henceforth, no 
one can work at the professional 
level in this field without reference 
to Hail and Kelson."?G. G. Simp? 
son, American Museum of Natural 

History, in Science. 

The MAMMALS of 

NORTH AMERICA 

E. RAYMOND HALL, 
University of Kansas; and 

KEITH R. KELSON, 
National Science Founxlation 

A comprehensive manual on the 3,800 
named kinds of North American mam? 
mals. Orders and sub-groups are ar? 
ranged in evolutionary sequence, with a 
series of 500 maps detailing the geo? 
graphical distribution of the species. 
Subspecies are cross-referenced to origi? 
nal description and first usage of current 
name-combination. There are diagnoses 
for all taxonomic categories above sub? 
species, keys to species identification, 
and concise statements on habits. "The 
most valuable single work to appear in 
American systematic mammalogy." ? 
William H. Stickle in Wildlife Review. 
1,241 pp. 2 vols.: $35 

BIOGEOGRAPHY 

An Ecological Perspective 
PIERRE DANSEREAU, 

New York Botanical Garden 

Pioneering study provides a synthesis of 
the environmental relationships of living 
organisms, with emphasis on the higher 
plants. The components of the biogeo- 
graphic community are analyzed in 
terms of their historical setting, their 
climatic tolerance, adjustment to habitat 
and to one another, and genetic make- 
up. Book achieves an integrated perspec? 
tive which provides common ground for 
the interpretation of environmental com? 
plexes. "Remarkable in the amount of 
material that is encompassed . . . a pene? 
trating evaluation."?William T. Penfield, 
University of Oklahoma. 1957. 394 pp. 

$8.50 

INTRODUCTION to 

QUANTITATIVE 

GENETICS 

D. S. FALCONER, 
University of Edinburgh 

This book focuses on the inheritance of 
quantitative differences between individ? 
uals?differences of degree rather than 
kind?which form the major part of 
biological variation. The basic theory of 
quantitative variation is developed, show? 
ing what variations can be attributed to 
genetic and non-genetic causes. Synthe- 
sizing a wealth of previously scattered 
material, book fully covers the rela? 
tionship between quantitative characters 
and biological fitness, the causes of ge? 
netic variability in natural populations, 
and the properties of genes concerned 
with quantitative variation. 1960. 348 pp. 

$6 
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lever-pressing conditioning, the occur- 
rences of the two conditioned re? 

sponses being positively correlated." 
The method of combining the sali? 

vary (type 1) with the motor (type 2) 
conditioned response used by Shapiro 
was first described by Konorski and 
Miller as early as 1930, in French, 
under the title "Methode d'examen de 
l'analysateur moteur par les reactions 
salivo-motrices" (2). Since that time a 
great number of experimental studies 
have been published in which this 
method was used in various experi? 
mental conditions. Although extensive 
monographs dealing with our prewar 
studies of this subject were published 
only in Polish (3) and Russian (4), 
references to these and other papers, 
as well as the general description of 
the facts obtained, were presented not 
only in my English monograph con? 
cerning conditioning (5) but also in 
various American papers and mono? 
graphs by Razran (6), Hilgard and 
Marquis (7), and others. After the 
war all papers of our laboratory were 
published in English in Acta Biologiae 
Experimentalis, a journal easily availa? 
ble in America. The method is also 
used in several Russian laboratories. 

It is really regrettable that facts 
which are generally known by those 
concerned in the given subject are pub? 
lished among the papers reporting new 
scientific achievements. 

J. Konorski 
Department of Neurophysiology, 
Institute of Experimental Biology, 
Warsaw, Poland 
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Konorski has raised the question of 
the extent to which my report in Sci? 
ence was a new contribution to the 
study of the relationship between op? 
erant and respondent conditioning. Un- 
fortunately, particularly in psychology, 
even minor differences in experimental 
procedure seem to make quite a differ? 
ence both in the results obtained and 
in their interpretation. There are major 
differences between the procedures 
used by Konorski in his studies and 
those used in my series, of which the 
report to which we are referring was 
the first publication. (i) In the work 
described by Konorski (7), a leg-lifting 
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response was conditioned by following 
the passive lifting of the leg with 
food. The experimenter, by mechanical 
means, produced the response in the 
initial training trials. In the experiment 
which I reported, lever pressing was 
conditioned by following its operant 
occurrence with food. (ii) Konorski's 
animals were restrained in a stand. My 
animals were in an experimental space 
with freedom of movement. (iii) The 

relationship between operant and re- 

spondent behavior was studied with re? 

gard to a specific schedule of reinforce? 
ment?fixed interval. It is conceivable 
that the nature of the relationship will 
be found to be a function of the differ? 
ent reinforcement schedules?that is, 
"facts which are generally known by 
those concerned in the given subject" 
may not be general facts. 

I was pleased to find that Konorski 
had read my paper in Science, or the 
reprint which was sent to him unsolicit- 
ed. I have always found the published 
reports of Konorski's experiments most 
interesting and was grateful for the 
opportunity to discuss them with him 
personally on two different occasions, 
once in Baltimore, Maryland, and once 
in Bloomington, Indiana. 

Martin M. Shapiro 
Department of Psychology, 
University of Houston. Houston, Texas 

Reference 
1. J. Konorski, Conditioned Reflexes and Neuron 

Organization (Cambridge Univ. Press, Lon? 
don, England, 1948). pp. 2-232. 

Wildlife Ranges in Alaska 

1 have tardily read a news note 
[Science 132, 1878 (1960)] dealing 
with Alaskan wildlife ranges. It is un- 
fortunate that so respected a publica? 
tion should inadvertently be a tool for 
propagating misinformation concerning 
these national wildlife ranges. 

First, I would like to observe that 
Canada has expressed only opposition 
to the establishment of comparable 
ranges in the Yukon Territory adjacent 
to the Arctic Wildlife Range of Alaska. 

Second, I would like to point out 
that the ranges are not needed for the 
protection of "Arctic caribou, grizzly 
bears, Dall sheep, moose, and marine 
mammals, whose numbers are dwin- 
dling," as reported in the published 
news note. Many of these species are 
probably as abundant as ever before 
in the history of white man's occu- 
pancy of Alaska. 

Alaska's caribou, sheep, and moose 
populations are all at high levels of 
abundance, and even the most inten- 
sively hunted populations around hu? 
man population centers are being main? 
tained or increased under the state's 
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management program. We recognize 
that grizzly bears are not compatible 
with land development by human be? 

ings, but even these animals are cer? 
tain to maintain their numbers over 
most of Alaska with the protection and 

management being afforded them by 
the state. 

The question as to whether or not 
there was justification for establishing 
additional, enormous wildlife ranges 
in Alaska does not, therefore, hinge 
on the welfare and continued abun? 
dance of certain species of game ani? 
mals, but is rather tied in much more 

closely with the issue of whether fed? 
eral or state control of huge parcels 
of land is the more desirable. 

Federal control of vast areas in 
Alaska precludes implementation of 
Section 4, Article 8 of the Constitution 
of the State of Alaska, which reads: 
"Fish, forests, wildlife, grasslands, and 
all other replenishable resources be- 

longing to the State, shall be utilized, 
developed and maintained on the sus? 
tained yield principle, subject to pref? 
erence among beneficial uses." 

It is the contention of many Alas- 
kans that absentee authorities, which 
so long directed the destiny of Alaska 
as a territory, are less apt to provide 
the wisest possible management of the 
state's resources. It is, furthermore, 
certain that Alaskans above all others 
cherish and wish to preserve their wild 
and renewable resources, including the 
wilderness aspect of Alaska. 

In view of these considerations I 

suggest that the pros and cons con? 

cerning establishment of these new 
wildlife ranges in Alaska are somewhat 

complex, and that more is involved 
than the protection of certain animals, 
as implied in your news note. 

C. L. Anderson 
Alaska Department of Fish and Game, 
Juneau 

Quantum Mechanics and Freedom 

The article by S. S. Kety, "A biologist 
examines the mind and behavior" [Sci? 
ence 132, 1861 (1960)], points out cor- 

rectly that in order to grasp a biological 
problem the investigator has to under? 
stand the necessity of using various ap? 
proaches in both the methodological 
and the conceptual sense, because a 

biological structure is a composite of 
different levels of organization. Kety 
errs, however, when he brushes away, 
as irrelevant to the problems of mind 
and behavior, the principle of indeter- 

minacy of quantum mechanics and the 
acausal character of the elementary 
quantum processes, by assumming that 
the source of this principle and of the 

acausality of elementary quantum proc? 
esses is the clumsiness of our instru- 

^5& _ 
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are difficult to explain 
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and evaluate if biological experimenta? 
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tio; and the sparing effect of niacin on 
the tryptophane requirement. 

Some relationships are more complex 
than others. For example, one of the 
most critical relationships which the in? 
vestigator should consider is the relation? 
ship of physiologic status and nutritional 
deficiencies. This relationship is indicated 
when nutritional abnormality results in 
a diseased state. Often this presents a 
perplexing problem because systemic 
disease unrelated to nutrition may precip? 
itate a nutritional deficiency even though 
normally adequate intake of nutrients is 
maintained. The use of diets improperly 
balanced and controlled (from a quality 
or manufacturing viewpoint) could cause 
even further variations in findings. 
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carefully balanced to meet the specific 
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ments and their formulation remains con? 
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For further information on ^OCK? 
LAND standard reference stock diets, 
see your IJjOCKLAND Dealer or write: 
A. E. Staley Mfg. Co., Decatur, Illinois 
?manufacturers and distributors of: 

I^OCKLAND 
Rat Diet (complete} 

^OCKLAND 
Dog Diet 

rockland 
Mouse Diet 

^OCKLAND 
? Mouse wormer-Diet 

^OCKLAND 
Rabbit Ration 

i^ockland 
Rat Diet (D-Free) 

i^ockland 
Monkey Diet 

^OCKLAND 
Guinea Pig Diet 

FfcOCKLAND DlETS 

SCIENCE, VOL. 133 



ments, which has made it impossible 
for us to determine, simultaneously, the 

position and motion of every particle. 
("It would seem," he says, "that the 

concepts of freedom and purpose in 
the universe should be based upon 
nobler stuff than the clumsiness of our 
instruments.") 

The point made by the quantum 
mechanics is that the inability to estab? 
lish, simultaneously, precise measure? 
ments of the position and motion of an 

elementary particle is due to the in? 
herent acausal "freedom" of this parti? 
cle. As expressed by P. A. M. Dirac 
[The Principles of Quantum Mechan? 
ics (Oxford Univ. Press, New York, 
new ed., 1935), p. 10]: "When an 
observation is made on any atomic 
system which has been prepared in a 
given way and is thus in a given state, 
the result will not in general be deter- 
minate, i.e., if the experiment be repeat? 
ed several times under identical condi? 
tions several different results may be 
obtained." Consequently, if certain 
mental processes are elicited by quan? 
tum processes on the molecular level 
of observation, which seems quite possi? 
ble, the quantum mechanical "freedom" 
as highly relevant to these processes is 
a hypothesis not to be minimized in 
our concepts of the problems of mind. 
I am referring, in this connection, to 
the book by Pascual Jordan, Die Physik 
und das Geheimniss des organischen 
Lebens (Vieweg and Sohn, Brunswick, 
Germany, 1948). 

SlLVIO Fiala 
Department of Pathology, Columbia 
University, New York, New York 

I am grateful to Fiala for pointing 
out what could have been interpreted 
as a rather cavalier dismissal of a con? 
troversy which has rocked modern 
physics for the past three decades. 

While the Heisenberg principle of 
indeterminism may originally have 
been only a simple recognition of in- 
strumental interference, it quickly be? 
came elaborated by Bohr and by 
Heisenberg himself into a doctrine of 
the inherent unpredictability and, in 
fact, acausality in the behavior of the 
elementary subatomic particles. This in- 
ference of the "Copenhagen school of 
physics" has received wide acceptance 
by quantum physicists, although it 
would not be correct to imply that it 
has achieved universal acceptance. In 
fact, de Broglie, Planck, and Einstein 
remained unconvinced of its validity. 

I should like to point out, however, 
that those who accept that doctrine and 
wish to use it as a scientific basis for 
a belief in human freedom should be 
willing to assume a difficult if not im? 
possible task. Since a single neuron is 
composed of thousands of billions of 
such elementary particles and a single 
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voluntary act requires the approximate? 
ly simultaneous action of at least sev? 
eral thousand neurons in concert, it 
will be necessary for them to explain 
what is difficult for me to imagine? 
the means by which sufficient order, 
let alone purpose, emerges from the 
random behavior of these countless 

congeries of particles, especially since 
the very concept of acausality brooks 
no possible interaction in this respect 
between the particles. It may be pos? 
sible to imagine a means whereby cer? 
tain particles may be given the possi? 
bility of dictating the behavior of the 
whole. Even by this great stretch of the 

imagination, however, what would re? 
sult would not be "free will," or free? 
dom of the individual or even of a 

single neuron, but a response which 
was completely random, acausal, and 

nonpurposive. 
I should like to amend my previous 

statement, quoted by Fiala, to read: 
"It would seem that the concepts of 
freedom and purpose in the universe 
should be based upon nobler stuff than 
the clumsiness of our instruments or 
the acasual, random noise of the sub- 
atomic particles." 

Seymour S. Kety 

Laboratory of Clinical Science, 
National Institute of Mental Health, 
Bethesda, Maryland 

I hope that Kety's article will be read 

widely, especially by college presidents, 
college division or department chair- 

men, and state and federal civil service 
executives. However, as one who has 

grubbed hard and long most of his 

professional life trying to modify hu? 
man behavior through the techniques 
of social work and group psychotherapy, 
I am afraid that the fond wish be? 
hind such sentiments has little chance 
of being realized. I think that Kety's 
eloquent plea for flexibility and in? 
creased communication among the vari? 
ous disciplines, or even for checking 
the proliferation of specializations 
which continues to sweep the academic 
and scientific communities, will only be 
heard by those like myself who are 

already convinced. 
Besides the over-all excellence of 

his essay I was especially delighted by 
his charming and sly parable, "The 
true nature of a book." Although it 
falters somewhat when it touches on 
the last group, the behavioral scientists 

["Finally, the book is brought in des- 

peration to the psychoanalyst in the 

hope that he will be able to read it. 
That he does not do precisely, but in? 
stead asks the author to select portions 
and read them while he listens. . . ." 

(What author?)], its over-all impact 
is not inconsiderable. 

Kety suggests that psychoanalysts, 
despite their biases?or even because 



of them?or their lack of scientific 

discipline, may have a great deal to 
offer. This is all to the good. But why 
stop at psychoanalysts? How about so? 
cial workers, who are also in the day- 
to-day business of trying to under? 
stand and modify behavior? Although 
their terminology is not as exotic as 
that of the analysts, I can assure you 
that they are just as biased, and fur- 
thermore, they outnumber psycho? 
analysts about 50 to 1. 

And flnally, let us not forget the 
?poe'ts. Perhaps in the last analysis it 
may very well be the rare insight pos? 
sessed only by some future poet which 
will unlock a few of the mysteries of 
human behavior. 

Joseph Andriola 
Department of Mental Hygiene, 
Atascadero State Hospital, 
Atascadero, California 

Palestine Refugee Problem 

Wendell Cleland, in his review of 
Lengyel's The Changing Middle East 
[Science 132, 614 (1960)] cites Leng? 
yel's failure to mention the assassina- 
tion of Count Bernadotte as an exam? 
ple of pro-Israel bias. The assassination 
of Count Bernadotte, for which the 
small and dissident Stern group was 
held responsible, was abhorred and 
condemned by the government and 
people of Israel. The group was forei- 
bly disbanded immediately afterwards. 
The military action of the Irgun Zvi 
Leumi (Etzel) at the village of Dir 
Yassin, near Jerusalem, took place be? 
fore Israel existed as a state. Both of 
these terrorist groups during the British 
mandate refused to accept the discipline 
or the democratic will of the Jewish 
community of Palestine, expressed 
through its national council and de? 
fense group, Haganah. To hold Israel 
responsible for these two actions, con? 
demned by the Jewish authorities, pop? 
ulation, and defense forces, is certainly 
unjust. Moreover, this action at Dir 
Yassin was the only action of its kind 
conducted by any Jewish group, dis? 
sident or otherwtse; hence, the expres? 
sion "the massacres of Arab villagers 
which ereated the refugee problem" is 
a distortion. 

The fact is that the Dir Yassin inci? 
dent did not create the Palestine Arab 
refugee problem, nor the problem of 
the 450,000 Jewish refugees who fled 
from the Arab states (a problem which 
Cleland significantly fails to mention). 
Both of these refugee problems were 
the direct outcome of the Arab invasion 
of Palestine in 1947-1948 in violation 
of the United Nations Partition De? 
cision of 29 November 1947. Had this 
invasion not taken place, had the Arab 
command not issued instructions to the 
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Palestine Arabs to evacuate the desig? 
nated battlefield, and had these Arabs 
listened to Jewish appeals to stay put, 
as those who chose to remain and are 
today free citizens of Israel did, no 
Palestine Arab refugee problem would 
today exist. 

Cleland's phrase "or the ignoring [by 
Israel] of United Nations' resolutions 

looking toward a settlement" make 

strange reading in the light of the fact 
that the two basic resolutions, the U.N. 
Partition Decision and the Armistice 
Agreements between Israel and each 
of the Arab states, entered into under 
United Nations auspices, have been vi- 
olated by the Arabs since 1947. No 
United Nations resolution has been 
violated by Israel. The Armistice Agree? 
ments were designed by their architects 
as a bridge to peace, and they have 
the inbuilt provision that the two sides 
will sit together and amicably resolve 
still outstanding problems. The Arabs 
have refused to sit with any Israel dele? 
gation to discuss these problems but 
instead have resorted to maritime block? 
ade, economic boycott, infiltration, and 
armed attack and have waged war by 
other means. In the United Nations 
resolutions, return of the Palestine Arab 
refugees is made conditional on the 
willingness of the Arabs to live in 
peace and on the practicability of the 
return. The Arabs have expressed the 
opposite of such willingness and by 
their belligerence have made their re? 
turn impractical. Not Israel but the 
Arab states have violated even this res? 
olution. The very bias that Cleland 
claims to find exhibited by the author 
of The Changing Middle East is, un- 
happily, displayed by his own com? 
ments. 

Yaakov Morris 
Department of Research and 
Publications, Israel Office of 
Information, New York, New York 

Morris's repudiation of the actions 
of the Stern Gang and the Irgun Zvi 
Leumi are welcome. But the general 
opinion is that the State of Israel did 
not take sufficient action to redeem 
the bad situation these bandits caused. 
On the contrary, Israel has accepted 
every advantage she got from their 
criminal actions. 

As for why the Arabs evacuated their 

homes, the situation certainly was cha- 

otic, but there is little doubt, if any, 
that the evacuation was sparked by the 
Dir Yassin massacre, which occurred 
five weeks before any of the Arab 
states sent their forces into Palestine? 
a move made to preserve order in the 
vacuum created by the British with- 
drawal on 14 May 1948. 

As to Morris's statement that "no 
United Nations resolution has been vi? 
olated by Israel," the facts are quite 
the opposite. Three of the United Na? 
tions resolutions of 1947 and 1948 are 
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still being ignored, in whole or in 

part. 
1) The boundaries set in the orig? 

inal resolution of 1947, which would 

require Israel to return to the Arabs 
22 percent of her present territory oc? 

cupied during the fighting, but of which 
Israel has declared she will yield abso- 

lutely none. The implication that the 
Armistice Agreements of 1949 confirm 
these boundaries is quite unjustified, as 
the Egypt-Israel Agreement, article V, 
paragraph 2, reads, "The Armistice 
Demarcation Line is not to be con- 
strued in any sense as a political or 
territorial boundary, and is delineated 
without prejudice to rights, claims and 
positions of either Party to the Armis? 
tice as regards ultimate settlement of the 
Palestine question." If Israel holds that 
the armistice boundaries are unchange- 
able, then the armistice continues, and 
that the war is only in suspension, with 
no peace in sight. 

2) The right of the refugees to opt 
whether they will return to their homes 
and property or accept compensation. 
The option has been denied, except in 
a limited number of cases where a 
choice was allowed in order to reunite 
families. Morris's statement that the 
Arabs "by their belligerence have made 
their return impractical" would seem 
to be related to the haste of the govern? 
ment of Israel to bring in a million 
Jews from other countries since 1949 
in order to occupy the Arab lands and 
make the return to the owners impossi? 
ble. 

3) The international status of Je? 
rusalem. Israel has totally ignored this 
resolution, has incorporated parts of 
this area in her state, and has declared 
Jerusalem her capital. This defiant action 
on the part of Israel has not been 
accepted by the United States Govern? 
ment and by certain other members of 
the United Nations, who refuse to 
acknowledge Jerusalem as the capital 
and still maintain their embassies at 
Tel Aviv. Any official negotiations be? 
tween the U.S. embassy and the Israeli 
Foreign Office have to take place in 
Tel Aviv, or outside the international 
zone. 

The other occupant of the Jerusalem 
zone is Jordan, and Jordan will not 
agree to negotiate evacuation as long 
as Israel publicly proclaims her right 
to Jerusalem, contrary to the United 
Nations resolution. 

There is no question that the situa? 
tion in Palestine is becoming more and 
more complicated, and it seems to me 
that the burden of proof as to rights 
there lies distinctly on those whose in? 
vasion of the country, previously a 
peaceful land, brought on all the 
troubles. 

W. Wendell Cleland 
American University, 
Washington, D.C. 
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New Products 

? color-mixture computer displays 
on an oscilloscope a series of dots rep- 
resenting a spectrophotometric curve. 
Each dot represents one of 10 or 16 

equations (depending on the model), 
which are to be solved simultaneously. 
Each equation represents the sum of 
the contributions to light absorption 
made by each dyestuff or pigment at a 

particular wavelength and at the con? 
centration set into the computer. If the 
sum of these contributions is equal to 
the light absorption of the standard to 
be matched, the dot representing the 
equation appears at the zero line of the 

oscilloscope. When all dots appear at 
the zero line, all equations have been 
solved and the reflectance of the pro? 
posed match equals that of the standard 
at all wavelengths. The concentrations 
of the chosen colorants required are 
read from dials that have been ad? 

justed to achieve the solution. 
The equations solved by the comput? 

er are based on the use of some func? 
tion of reflectance that is a measure of 
the absorption and is proportional to 
colorant concentration. Tables of suit? 
able functions are available. Measured 
values of the function for the standard 
color and the batch or trial color are 

placed into the computer on dials. 
Values for the various colorants to be 
used are set into plug-in units that can 
be adjusted to represent any desired 
colorant. Calculations, including man? 
ual input of data, are said to take about 
5 minutes if the colorants to be used 
are known. 

To make a color match, the reflect? 
ance of the standard is measured at 10 
or 16 wavelengths, and the reflectance 
values are changed to values of the 

appropriate absorption function by 
means of tables. These values are set 
on the computer dials. The plug-in 
units representing colorants to be used 
are inserted. The concentration dials 
are adjusted until a straight line appears 
on the oscilloscope, and finally the 
concentrations of colorants are read 
from the adjusted dials. (Davidson and 

Hemmendinger, Dept. Sci 168, 2857 
Nazareth Rd., Easton, Pa.) 

The information reported here is obtained from 
manufacturers and from other sources considered 
to be reliable. Neither Science nor the writer as- 
sumes responsibility for the accuracy of the in? 
formation. A Readers* Service card for use in 
mailing inquiries concerning the items listed is 
included on pages 1179 and 1277. Circle the de? 
partment number of the items in which you are 
interested on this card. 
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? mcleod-type gage features measur? 

ing capillaries that are completely sepa? 
rate and that may be detached from the 
main body of the gage for replacement 
or cleaning. The separate capillaries af? 
ford two ranges of pressure measure? 
ment: 0.150 to 2 mm and 1 to 2000 p,. 
The capillary tube can be replaced with? 
out recalibration (see Fig. 1). (Kinney 
Div., New York Air Brake Co., Dept. 
Scil07, 3529 Washington St., Boston 
30, Mass.) 

? physiological gas analyzer meas? 
ures oxygen concentrations within blood 
vessels or other body-fluid reservoirs. 
The oxygen detector is an electrode; its 

sensing end is a tiny fleck of platinum 
0.005 in. in diameter. The sensing end, 
encased in layers of glass and silver, is 
sheathed in a stainless-steel tube. The 

assembly fits inside a hypodermic 
needle of the size normally used to 
withdraw blood samples from a pa- 
tient's veins. The electrode tip is capped 
with a thin polyethylene membrane that 

permits the passage of oxygen. Current 
flow at the electrode tip is proportional 
to the amount of oxygen present. The 
current is amplified to drive a meter 
that registers the oxygen concentration. 

(Beckman Instruments, Inc, Dept. 
Scil44, 1117 California Ave., Palo 
Alto, Calif.) 

? SPECTROPHOTOMETER ACCESSORY per? 
mits the measurement and recording of 
absorbance of multiple samples as a 
function of time. The instrument is said 
to be linear with absorbance over a 

range of 3 optical density units with suf? 
ficient sensitivity to permit scale expan? 
sion to 0.1 density unit full scale. The 

accessory is designed to be attached to 
such spectrophotometers as the Beck? 
man DU, the Zeiss PMQ II, and others, 
without modification of the instruments. 

(Gilford Instrument Laboratories, Inc, 
Dept. Sci 135, Oberlin, Ohio) 

? DIFFERENTIAL AMPLIFIER has COm- 
mon mode rejection of 108 at d-c and 
106 at 60 cy/sec. Zero stability is said 
to be better than 0.05 percent of full 
scale for 1000 hr. Output is ?10 volts 
at 200 ma into a 50-ohm load. The out? 

put can tolerate capacitive loading up 
to 10 fjxl without going into oscillation. 

(Video Instruments Co., Dept. Scil60, 
3002 Pennsylvania Ave., Santa Monica, 
Calif.) 

? PRESSURE TRANSDUCER of the flush- 

diaphragm, strain-gage type features ex? 

tremely small size. Diameter is 0.59 in., 
thickness is 0.05 in., and weight is 0.5 

g. Ranges are 0 to 10 lb/in.2, available 
in absolute, gage, or differential models. 
Excitation is 15 volts, and output is 5 
mv full scale on open circuit. Com? 
bined error due to nonlinearity and 

hysteresis is said to be less than ?1.0 

percent of full scale. Ambient tempera? 
ture limits are ?65? to + 150?F. (Sta- 
tham Instruments Inc, Dept. Sci 153, 
12401 W. Olympics Blvd., Los An? 

geles 64, Calif.) 

? FLAW-DETECTOR ATTACHMENT per? 
mits an ultrasonic flaw detector to be 
used to measure the thickness of metals 
and plastics from one side, with ac? 

curacy said to be ?0.01 in. The attach? 
ment consists of a fixed scribed vertical 
line and a second line on a slider mova- 
ble across the face of the display 
cathode-ray tube. A synchronized in? 
dicator measures the amount of this 
motion permitting direct determination 
of thickness without calculation or in- 

terpolation. (Branson Instruments, Inc, 
Dept. Sci 154, 40 Brown House Rd., 
Stamford, Conn.) 

? high-current adapter for the manu- 
facturer's type 575 transistor curve 
tracer provides 200-amp collector dis? 

plays, three ranges of collector supply, 
and 12-amp base supply. The adapter 

Fig. 1. McLeod-type gage. 
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allows observation and measurement of 
characteristic curves of both n-p-n and 

p-n-p transistors and of diodes. It per? 
mits display of characteristic curves 
with collector current on the vertical 
axis and either collector-to-emitter 

voltage or base-to-emitter voltage on 
the horizontal axis. (Tektronix, Inc, 
Dept. Scil46, Box 500, Beaverton, Ore.) 

? tachometer accomplishes digital 
measurement of shaft speeds by use of 
an integral light source, a 60-segment 
rotating interrupter, a photo-junction 
cell, and a transistor amplifier. Every 
6 deg of shaft rotation results in a 2- 
volt pulse. The resultant square wave 
is fed into a digital counter with one- 
second base time to provide a reading 
of speed in revolutions per minute. 

Range is 0 to 25,000 rev/min; torque 
required is 0.05 in. oz at 3600 rev/min. 

(Servo-Tek Products Co., Dept. Scil47, 
1086 Goffie Rd., Hawthorne, NJ.) 

? chromatographic column packing 
of diethylene glycol adipate polyester 
treated with phosphoric acid is available 
for separation of the Cs through Cis 
common fatty acids, including unsatu- 
rates, without the need for preliminary 
esterification. With a 6-ft long, 6-mm in? 
side diameter U-tube column and a col? 
umn temperature of 217?C, approxi- 
mate retention times in minutes are: 

caprylic, 2; captric, 3.4; lauric, 6; myris- 
tic, 10; palmitic, 17; stearic, 28.7; oleic, 
32.1. (Applied Science Laboratories, 
Inc, Dept. Scil37, 140 N. Barnard St., 
State College, Pa.) 

? temperature recorder is a minia? 
ture thermocouple instrument that oper? 
ates directly from the thermocouple 
without signal amplification. The in? 
strument operates on the clamper-bar 
principle with a 4-sec clamping period. 
Pressure sensitive chart paper is used 
to record. Minimum temperature span 
is 0? to 500?F; maximum span is 0? to 
2500?F. Accuracy is said to be ?2 per? 
cent of full scale. Electrical require? 
ment is 115 volt a-c (Assembly Prod? 

ucts, Inc, Dept. Sci 158, Chesterland, 
Ohio) 

? INFRARED DETECTORS of photOCOn- 
ductive indium antimonide peak at a 

wavelength of 6.8 ^. Time constant is 
said to be less than 1 /xsec The de? 
tectors are custom built and supplied 
in any configuration including arrays. 
(Block Associates, Inc, Dept. Sci 172, 
385 Putnam Ave, Cambridge, Mass.) 

? spectrum analyzer analyzes signals 
in the frequency range of 0.0025 to 
1000 cy/sec on a real-time basis. Seven 

sensitivity scales are provided. Selec? 

tivity on the lowest scale is 0.0037 

cy/sec, and on the highest it is 3.75 

cy/sec. The analyzer operates on the 
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frequency multiplication principle with 

multiplication factors of 100 to 100,- 
000. The frequency-multiplied signal is 

analyzed in a heterodyne frequency 
analyzer. Typically, the band between 
0.5 and 200 cy/sec is analyzed in 1.6 
see with equivalent filter bandwidth of 
0.75 cy/sec. Range of the instrument 
can be expanded by heterodyning to 
cover any band in 1000 cy/sec in? 
tervals. (General Applied Science Labo? 
ratories, Dept. Sci 155, Merrit & Stew? 
art Avenues, Westbury, N.Y.) 

? PHYSIOLOGIC DATA MONITOR displays 
condition of the patient continuously 
and automatically in digital form. All 

parameters are also recorded on a 10- 
in.-wide record. Monitor-scope and 
wave form recorders for electrocardio- 

grams and electroencephalograms are 
included. Plug-in units and transducers 
are available for a variety of measure? 
ments including temperature, blood 

pressure, heart rate, respiration rate, 
skin resistance, medication flow, urine 

output, oxygen saturation, carbon diox? 
ide level, and others. An alarm func? 
tion is actuated should any deviation 
from preset limits occur in the condi? 
tion of the patient. Modular construc? 
tion permits expansion or modification 
as the situation requires. (Starling 
Corp., Dept. Scil71, 2047 Sawtelle 
Blvd., Los Angeles 25, Calif.) 

? x-Y plotter is a 30- by 30-in. instru? 
ment said to be accurate to ?0.05 per? 
cent of full scale and to repeat exactly 
from any direction. Input to the plotter 
may be IBM cards, punched paper tape, 
or keyboard. Slewing speed is 20 
in./sec The printing head contains 12 

symbols, which can be selected at 
random. Other print sectors can be 
added to plot digital as well as symbol 
information. (Gerber Scientific Instru? 
ment Co., Dept. Sci 156, Hartford, 
Conn.) 

? ionization detector module per? 
mits the modification of existing gas 
chromatographs to flame ionization de? 
tection. The module permits 2-in. in- 
sulation to be used between the detector 
burner assembly and the bulkhead 
which contains terminals for hydrogen, 
combustion air, and high-voltage lines 
and for the electrometer and flame 

igniter. Collector insulation is sapphire. 
The manufacturer's model 21 elec? 
trometer is normally used with the de? 
tector. (Loe Engineering Co., Dept. 
Sci 162, 2092 N. Lincoln Ave., Alta- 
dena, Calif.) 

? ultraviolet-visible spectropho? 
tometer covers the ranges 190 to 390 

m^t in the ultraviolet and 350 to 750 

m^t in the visible. Dispersing element is 
a 60-deg, fused-quartz prism. Each 

spectral range is recorded linearly in 
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FISHERS NEW INTEGRATING RECORDER 

GIVES YOU ACCURATE PEAK AREAS You 

make gas chromatographic analyses faster, easier, surer. Auto? 

matically, the new Recorder preeisely computes the areas under 

each peak on the chromatogram . . . gives you an accurate figure 

for determining the concentration of each compound. Quiet, 1-mv 

Integrating Recorder has "gear shift" for different chart speeds 

... variable counting rates of 10, 20 or 40 chart-widths a minute... 

adjustable zero .. . rapid pen response. It's the perfect partner for 

the Fisher Gas Partitioner. Get free Bulletin FS-220 from your 

Fisher branch, or write Fisher Scientific Company, 139 Fisher Build? 

ing, Pittsburgh 19, Pa. j.m 

FISHER SCIENTIFIC 

World* s Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals 

Boston ? Chicago ? Fort Worth ? Houston ? New York ? Odessa, Texas 

Philadelphia ? Pittsburgh ? St Louis ? Washington ? Montreal ? Toronto 
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Fig. 2. Oscilloscope trace plotter. 

absorbance with a range of 0 to 1.5 
units on 8.5- by 11-in. preprinted chart 
paper. Changeover from one range to 
the other is accomplished by moving 
the recorder drum past the end of its 
normal travel. Accompanying inter? 
change of an air-cooled hydrogen lamp 
for ultraviolet work and a tungsten- 
filament source for visible work is auto? 
matic. Two scanning rates can be used, 
covering the spectral ranges in 2 or 8 
minutes. An automatic gain control 
system increases spectral information 
in regions of heavy absorption. Detec? 
tor sensitivity gain is maintained suffi- 
ciently at all times. (Perkin Elmer 
Corp., Dept. Sci 167, Norwalk, Conn.) 

? micromanometer measures differ? 
ential gas pressure with full-scale sensi? 

tivity of 0.004 in. The measuring head 
consists of two symmetrically arranged 
cavities, separated by a metal dia? 

phragm, and two fixed electrodes. 
These form two capacitors that con- 
stitute part of the capacitances of two 
tuned circuits. Difference of capaci? 
tance of the two capacitors, caused by 
motion of the diaphragm, is measured 
and displayed on a panel meter. Several 

measuring heads of different ranges can 
be used with the same instrument. 
Static working pressures up to 1000 
lb/in." and differential overloads up to 
ten times full-scale pressure can be 

applied without damage. The sensitive 
element in the measuring head is said 
to respond to sinusoidal pressure varia? 
tions of 200 cy/sec. A switch is pro? 
vided to increase the time constant of 
the measuring circuit to 0.3 to eliminate 

rapid fluctuations of measured values. 

Output for operation of an external re? 
corder is included. (Gelman Instru? 
ment Co., Dept. Sci 174, 106 N. Main 

St., Chelsea, Mich.) 

? OSCILLOSCOPE TRACE PLOTTER (Fig. 
2) uses a photoelectric pickup to de? 

tect, amplify, and plot trace deflections 
as small as 1 itim and is capable of time 
resolution in the submillimicrosecond 

ALL-ROUND 

FRACTION COLLECTING 

i m 

wifh ONE mo) ****+<* 

Fraction Collector and plug-in controls 

Interchangeability features in the RSCo equipment 
offer sharp cost reductions in reliable and versatile 
fraction collection. With this one fraction collector 
you may use any of the three common techniques when 
you need them. ? The basic unit provides volumetric 
siphoning. A plug-in control, obtainable at any time, per? 
mits timed flow. Another does drop counting. ? Highly 
precise controls give consistent results. Continuous 
runs of up to 500 fractions are possible in small space. 
A variety of accessories provide many refinements. 
? Write for details on other practical features. Drop-Counter plug-in control 

(photo electric detector) 

???-??^??? 43ii?J 
RESEARCH SPECIALTIES CO. 

200 SOUTH GARRARD BLVD. RICHMOND, CALIFORN 

^ %- -?K? ^ 

Fig. 3. Automatic titrator. 

region to the limits of the manufac- 
turer's TW deflection tube. Designed 
for use with the manufacturer's high- 
frequency oscilloscope, the plotter can 
nevertheless be used with virtually any 
oscilloscope, according to the manu? 
facturer. The trace on the face of the 
oscilloscope tube is reproduced on a 
prescaled piece of graph paper on an 
x-y recorder; sensibility of the trace is 
increased about 15 times. Settings of the 
x and y axes are independent of each 
other; magnification of the axes is arbi- 

trarily adjustable as determined by the 
recorder. According to the manufac? 
turer, no optical distortion of the image 
is introduced and no accuracy is lost in 

converting the pulse from the cathode- 
ray tube to electrical x-y analogs. A 
trace or a particular section of a trace 
may be scanned and magnified to obtain 
full-scale recorder drawings of deflec- 
tions as small as 1 p. Traces are re? 
produced in \XA to 3 min. (Edgerton, 
Germeshausen & Grier, Inc, Dept. 
Sci94, 170 Brookline Ave., Boston, 
Mass.) 

? AUTOMATIC TITRATOR (Fig. 3) USeS a 
motor-driven burette that dispenses ti? 
trant into a vessel placed in the path of 
a beam of light which passes through the 
unknown solution and then into a de? 
tector. The instrument automatically 
stops the titration and provides a digital 
readout of the equivalence volume of 
titrant when the end point, determined 
by color change, is reached. Data ob? 
tained may be fed to a recorder, volume 
data may be printed, or data can be 
logged on printers or computers exhibit- 
ing both sample and titrant volumes. 
A remote-readout digital indicator per? 
mits monitoring of the burette volume 
from another area. (American Instru? 
ment Co., Dept. Sci 133, 8030 Georgia 
Ave., Silver Spring, Md.) 
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jilt adjustable closed end 

% McLEOD GAGE* 
* High precision single linear scale 0-100 mm 
* Multiple ranges 0-1 mm in .01 mm 

achieved with 0-0.1 mm in .001 mm 
adjustable closed end 0-.01 mm in .0001 mm 

* Closed end easily opened for cleaning 
* Micrometer adjustment of meniscus 

1. High vacuum "0" ring seal and 
precision ground rod creates an adjustable 
closed end. 
2. This permits multiple selection of 
range with a single linear scale. 

LK ) -3. High precision obtained with precision 
bore capillaries and permanent 

*Patent ceramic scale. 
Pending / 4. White background for easy 

accurate readings. 
5. Removable precision ground rod 
allows for easy cleaning and removal 
of mercury separations. 
6. Vacuum sealed plunger allows for 
compact simple adjustment of 
mercury meniscus. 
7. Compactness and simplicity makes 
this instrument unique. 
G 1400 Gage McLeod complete as 
described above without mercury $45.00 

O w GE: 3R See your Local 
Laboratory Supply Dealer 

'jNST l:JMENTS, INC. 
1 GREAT NECK ROAD * GREAT NECK, NEW YORK 

3 0w - 

=_Xx a m p ~~~~~~~Write 
33 I.for 

II . **l I *7924. I L 

.._ _ _ I 

_* _ I . Wit 

STAINLESS STEEL 
CULTURE TUBE CLOSURE 

and DeLONG 
This convenient combination pro- CULTURE FLASK* 
vides greater ease and safety in 
handling. Prevents contamination another Bellco innovation 
from the air and reduces evapora- 
tion to approximately 1/2 that of 
conventional Erlenmeyer flasks and 
cotton plugs. Immediate shipment 
on 7 sizes (ml.): 25, 50, 125, 250, 
300, 500, 1000. *PATENTS PENDING 

Write or wire for fuU specifications and price 

BELLU (0 GLASS INt. VINELAND. NEW JERSEY 
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Finger Tip 

FLUID DISPENSER 

Offers Greater Safety 

In The Laboratory! 

No Bottle Drip . . . No Finger Burns . . . 
No Table Top Corrosion . . . No Back-and- 
forth Pouring . . . No Vapor Escape . . . 

No Waste! 

Here's a semiautomatic fluid dispenser which 
eliminates all of the losses, contamination, un- 
wieldiness and guesswork experienced with old- 
fashioned bottle pouring. It's ideal for frequent 
dispensing of fluids?reagents, medicinals, phar- 
maceuticals, sterile solutions, corrosives, volatile 
solvents, etc.?in routine laboratory, pharmaceu? 
tical and hospital needs. 

Precision made for lifelong service, the Palo dis? 
penser can be used with bottom tubulated aspira- 
tor bottles utilizing gravity feed and with siphon 
feed from standard containers and storage car? 
boys ... unit clamps to any shelf or flat surface. 

C33-874 Finger Tip Fluid Dispenser complete with 
Pyrex Brand glass nozzle,' shield and Tygon R-3606 
delivery tubing .$18.50 

LABORATORY 
SUPPLIES, INC. 

NEW YORK 11, N. Y. 

Wk PALO 

75 NINTH AVE. 
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? thiolated gelatin is used to meas- 
ure enzyme activity. This gelatin is said 
to be attacked by any enzyme that can 

hydrolyze gelatin. The product is cross 
linked with a mild oxidant to produce 
rigid gels that do not dissolve in boiling 
water. The cross-linked gels, unlike 

gelatin, cannot be penetrated by the 

enzyme, and hydrolysis is restricted to 
the surface. Because the lysis products 
are soluble, the gel slowly dissolves 

away maintaining its shape so that the 

length of all edges decreases at a con? 
stant rate. The rate of change of the 
length of an edge is a measure of 

enzyme activity. (Schwarz BioResearch, 
Inc, Dept. Sci 163, 230 Washington St., 
Mt. Vernon, N.Y.) 

? data system will monitor up to 250 
channels of low-level or high-level data 

representing temperatures, pressures, 
displacements, and voltages. Stepping 
rate is 10 channels per second. Analog 
signals are digitized and transmitted 

through an audio radio channel, tele? 

phone leased line, or telephone hand- 
set. At the recording point, the data, 
channel identification, and other perti- 
nent information are printed or per- 
forated. Over-all accuracy, including 
transmission over the line, is said to be 
?0.1 percent. Operation may be un- 
attended. (Communication Control 
Corp., Dept. Sci 161, 14707 Keswick 
St., Van Nuys, Calif.) 

? time-resolved spectrographs are 

designed to permit temperature meas? 
urements in the 2000? to 20,000?K 
region of events resolved in time to 
3 X 10"8 see and with wavelength 
distribution through the 2000- to 9000- 
A range. Photographic recordings can 
be made of events in these classes by 
coupling the manufacturer's sweeping 
image camera to one of the spectro? 
graphs. Recorded film densities, when 
related to a calibration standard, pro? 
vide temperature measurements said 
to be accurate within ?5 or ?10 per? 
cent depending upon the temperature 
range. (Beckman & Whitley, Inc, Dept. 
Sci 165, San Carlos, Calif.) 

? recorder is a portable instrument 
with a self-contained power source. 
Battery life is said to be 250 hr in 
normal use. The chart is driven by an 

8-day clockwork motor; standard chart 
speeds are Vi to 12 in./hr. Full-scale 
deflection ranges are available between 
0 to 5 mv and 0 to 100 mv; over-all 
accuracy is said to be ?0.5 percent; in? 
put impedance is 15,000 ohms. Inkless 
recording is employed on a chart 3 in. 
wide. (Instrument Corporation of 
America, Dept. Sci 148, 516 Glenwood 
Ave., Baltimore 12, Md.) 

Joshua Stern 
National Bureau of Standards, 
Washington, D.C, 

Give this ingenious machine tool 

<-just 16 inches-> 

YOITVE GOT IT MADE! 

FOR RESEARCH LABS & MODEL SHOPS 

Engineers and designers supplement their sketches 
and biueprints with machined-to-scale models anybody 
can "read". Technicians in research labs turn out 
machine work with amazingiy smaii tolerances, down 
to .00O5-of-an-inch! Manufacturers developing new 
products find UNIMAT indispensable in the mock-up 
shop. A complete machine shop in miniature, UNIMAT 
converts from lathe to drill press, tool and surface 
grinding machine, vertical milling machine, or 
polisher/grinder?in seconds! Hundreds of efficiency- 
minded companies, hospitals and government agencies 
are now putting their UNIMATS through a-thousand- 
and-one paces. So can you! 

Write for illustrated literature and price list 

AMERICAN EDELSTAAL INC. 

Dept. AD# 350 Broadway, New York 13, N.Y. 

O.OOI CPS 

RESOLUTION 

REAL TIME 

SPECTRUM ANALYZER 

For analysis of: 
? seismic waves 
? structural vibrations 
? heart beats 
? flutter phenomena 
? underwater sound 

This Very Low Frequency Spectrum 
Analyzer provides up to 1000 line 
resolution for frequency ranges from 
0-1 cps to 0-1000 cps. Analysis time 
in all frequency ranges is 1 second. 
Transistorized Models SA-12 and 
SA-14 will provide expanded fre? 

quency range and, with GASL auxil? 

iary equipment, offer power density 
or normal density capability. 

General Applied Science Laboratories, Inc. 

Merrick and Stewart Aves. 

Westbury, L. I., N. Y. ? EDgewood 3-6960 
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Meetings 

Forthcoming Events 

May 

5-7. American Soc. of Internal Medi? 
cine, Miami Beach, Fla. (G. T. Bates, 350 
Post St., San Francisco 8, Calif.) 

5-7. Wisconsin Acad. of Sciences, Arts, 
and Letters, 91st annual, Waukesha. (T. J. 
McLauglin, Secretary, 2865 N. Prospect 
Ave., Milwaukee, Wis.) 

5-8. American Psychoanalytic Assoc, 
Chicago, 111. (Mrs. H. Fischer, VE. 57 St., 
New York 22) 

6-7. Academy of Psychoanalysis, an? 
nual, Chicago, 111. (J. H. Merin, 49 E. 78 
St., New York 21) 

6-9. Circuit Theory, 5th midwestern 
symp., Urbana, 111. (M. E. Van Valken- 
burg, Dept. of Electrical Engineering, 
Univ. of Illinois, Urbana) 

7-10. American Inst. of Chemical En? 
gineers, Cleveland, Ohio. (J. F. Van Ant- 
werpen, American Inst. of Chemical Engi? 
neers, 25 W. 45 St., New York 36) 

7-11. Institute of Food Technologists, 
New York, N.Y. (C. S. Lawrence, 176 W. 
Adams St., Chicago 3, 111.) 

7-12. Medical Library Assoc, Inc, 
Seattle, Wash. (Miss R. J. Mann, Mayo 
Clinic Library, Rochester, Minn.) 

7-12. Society of Motion Picture and 
Television Engineers, Toronto, Canada. 
(SMPTE, 55 W. 42 St., New York 36) 

8-9. Titrimetric Methods of Analysis, 
symp., Cornwall, Ontario, Canada. [J. R. 
McCallum, Courtaulds (Canada) Ltd., 
Cornwall] 

8-10. Aerospace Electronics Conf., 
13th annual natl., Dayton, Ohio. (R. G. 
Stimmel, Institute of Radio Engineers, 1 E. 
79 St., New York 21) 

8-10. Instrument Soc of America, 
Power Instrumentation Symp., 4th natl., 
Chicago, 111. (H. A. Van Wassen, Du- 
quesne Light Co., Pittsburgh 19, Pa.) 

8-10. Mathematical Theories of Bio? 
logical Phenomena, symp., New York, 
N.Y. (N. Rashevsky, Committee on 
Mathematical Biology, 5741 Drexel Ave., 
Chicago 37, 111.) 

8-12. American College of Physicians, 
42nd annual, Miami Beach, Fla. (Ameri? 
can College of Physicians, 4200 Pine St., 
Philadelphia 4, Pa.) 

8-12. American Psychiatric Assoc, 
117th annual, Chicago, 111. (C. H. H. 
Branch, 156 Westminster Ave., Salt Lake 
City, Utah) 

9-11. Western Joint Computer Conf., 
Los Angeles, Calif. (W. F. Bauer, 8433 
Fallbrook Ave., Canoga Park, Calif.) 

10-12. Production Engineering Conf., 
Toronto, Canada. (R. B. Larson, 5701 
Carnegie Ave., Cleveland 3, Ohio) 

10-13. National Science Fair?Interna? 
tional, 12th, Kansas City, Mo. (Science 
Service, 1719 N Street, NW, Washington 
6, D.C.) 

11-13. Acoustical Soc. of America, 
Philadelphia, Pa. (W. Waterfall, 335 E. 
45 St., New York 17) 

11-13. American Inst. of Industrial En? 
gineers, annual, Detroit, Mich. (W. J. 
Jaffe, Newark College of Engineering, 367 
High St., Newark 2, N.J.) 
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new METROHM equipment for 

DH STAT 
1 

...AND TITRATION CURVES 

Fully automatic recording of titrant volume as a function 

of pH (mV),and only new Metrohm equipment has these 

EXCLUSIVE FEATURES: 

1) Micro and macro assemblies including 

interchangeable burette cylinders 
with capacities from 1.0 to 50.0 ml. 

2) Meter accuracy of 0.01 pH 

3) Switch-over system for different 

recorder speeds 

4) Built-in magnetic stirrer 

5) Temperature controlled titration 

vessels for minimum volumes of 0.5 ml. 

Write for descriptive catalog No. T78CT 

BRINKMANN 

INSTRUMENTS, INC.115 Cutter Mill Road, Great Neck,N.Y.[ 
Philadelphia ? Cleveland ? Houston ? Miami ? Menlo Park, Cal. 
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A 
Mousellany 

of Animal Care 

Developments 

They Said It Couldn't Be Done 

Econo-Cage #27, LID #22D 

The new Polycarbonate Econo-Cage #27 
is clear, autoclavable and unbreakable. 

To operate most efficiently animal colo? 
nies must use cages which withstand the 

rough and tumble of mechanized wash? 

ing systems and the high temperatures 
at which these systems and autoclaves 

operate. Because colonies must be in? 

spected quickly, cages should afford 
maximum visibility. Until now the cages 
were either transparent or durable, but 
none had both characteristics. 

The new Polycarbonate combines the 
optical and thermal properties of glass 
with an impact resistance unmatched by 
any other clear material. A good example 
of the degree of impact resistance was 
furnished by a doubting Thomas who 
could not break the cage by dropping it 
out of a fourth floor window. Polycar? 
bonate retains this remarkable strength 
from 275? F. to -40? F. It is the first 
clear plastic which can be autoclaved 

repeatedly. 

This new material, a linear aromatic 
polyester of carbonic acid, has a very 
low absorption level. Odor producing 
gases are not absorbed, resistance to 
most acids and basics is very good. 

The cage is constructed to N I H Spec. 
EG-84. For housing mice, the cage is 
HVfc" x IVi" x 5" deep. The cages nest 
for easy storage. 

This is one of the "20 Series" of Econo- 

Cages, which includes cages of fibre 

glass, acrylonitrile-styrene-copolymer, 
polypropylene and polycarbonate. These 
are all 11 Vi" x 7V2" x 5" deep. There are 
four lid styles which are interchangeable 
on all "20 Series" cages. Write for com? 

plete information on this series. 
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Working With Restraint 

Two new pieces of animal restraining 
equipment are now available from th'e 

Econo-Cage Division of Maryland Plas? 
tics, Inc. A small restrainer for mice 
weighing from 10 to 40 grams (Econo- 
Cage #88), and a large unit for rats and 
hamsters weighing from 250 to 600 
grams (Econo-Cage #91), are new addi- 
tions which supplement Econo-Cage #90 
for 150 to 300 gram rats and hamsters. 

These clear acrylic plastic units afford 
rapid and safe immobilization of ani? 
mals, easy access and maximum visibility 
of animals in restraint. Econo-restrainers 
prevent unanesthetized animals from at- 
tacking tubes, cannulae, and other fix- 
tures; provide extended housing during 
nutritional studies; restrain animals dur? 
ing administration of intravenous, intra- 
peritoneal, intramuscular, and subcu- 
taneous injections; and are useful for 
administering intravenous fluid drips and 
anaesthetic. 

Econo-Cage #88, #90, #91 

All three sizes have an adjustable tail- 
gate which fits into any of three slots 
to vary cage length, confine the animal, 
and serve as a cage door. Openings at 
the top, bottom, and tail provide easy 
access 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 includes 
a trough for granular feeds and a water 
tube inlet. 

The small restrainer, Econo-Cage #88, 
can be varied from 2" to 3V2" in length 
and is 1 Va " wide. The medium restrainer, 
Econo-Cage #90, can be varied from 
4V2" to 6" in length and is 2V2" wide. 
The large restrainer, Econo-Cage #91, 
can be varied from 5" to 7" in length and 
is 3" wide. All these units can be cleaned 
chemicaily or with hot water, they are 
not autoclavable. 

ECONO-CAGE DIVISION 
MARYLAND PLASTICS, INC. 
9 East 37th Street, 
New York 16, N. Y. 

11-13. American Radium Soc, Colo? 
rado Springs, Colo. (C. G. Stetson, 350 
Engle St., Englewood, N.J.) 

13-14. Society for Economic Botany, 
annual, Cambridge, Mass. (R. E. Schultes, 
Botanical Museum of Harvard University, 
Cambridge 38) 

15-16. Co-ordination Compounds, symp., 
Hamilton, Ontario, Canada. (R. J. Gilles- 
pie, McMaster Univ., Hamilton) 

15-17. Institute of Radio Engineers, 
natl. symp., Washington, D.C. (G. Sha? 
piro, National Bureau of Standards, Wash? 
ington 25) 

15-17. Radiation Research Soc, an? 
nual, Washington, D.C. (E. L. Powers, 
Div. of Biological and Medical Research, 
Argonne National Laboratory, Argonne, 
111.) 

15-18. Society of Aeronautical Weight 
Engineers, Akron, Ohio. (D. B. Block, 
4004 Oxford Ave., NW, Massillon, Ohio) 

15-18. Spectroscopy, 12th annual symp., 
Chicago, 111. (W. Ashby, Continental Can 
Co., Inc, 7622 S. Racine Ave., Chicago 
20, 111.) 

15-20. Conference on Nuclear Elec? 
tronics, Belgrade, Yugoslavia. (J. Burt, 
International Atomic Energy Agency, 
United Nations, New York, N.Y.) 

16-18. Western Conf. on Anesthesiol- 
ogy, biennial, Portland, Ore. (J. O, Bran- 
ford, 2307 NW Overton St., Portland 9, 
Ore.) 

17-20. American College of Cardiol- 
ogy, New York, N.Y. (P. Reichert, 350 
Fifth Ave., Empire State Bldg., New York 
1) 

18-20. Host Tumor Interactions, intern. 
symp., Detroit, Mich. (M. J. Brennan, 
Oncology Div., Henry Ford Hospital, De? 
troit 2) 

22-24. American Thoracic Soc, Cin? 
cinnati, Ohio. (F. W. Webster, 1790 
Broadway, New York 19) 

22-24. Global Communications, 5th 
natl. symp., Chicago, 111. (R. D. Slayton, 
5555 Touhy Ave., Skokie, 111.) 

22-24. Telemetering Conf., natl., Chi? 
cago, 111. (J. Becker, AC Spark Plug Di? 
vision, General Motors Corp., Milwaukee 
1, Wis.) 

22-25. American Urological Assoc, 
Los Angeles, Calif. (W. P. Didusch, 1120 
N. Charles St., Baltimore 1, Md.) 

22-25. Design Engineering Conf. and 
Show, Detroit, Mich. (ASME Meetings 
Dept., 29 W. 39 St., New York 18) 

22-25. National Tuberculosis Assoc, 
Cincinnati, Ohio. (J. G. Stone, 1790 
Broadway, New York 19) 

22-26. Engineering Conf. and Exhibit, 
29th annual, New York, N.Y. (G. E. 
Seeley, ASTME Headquarters, 10700 Pur- 
itan Ave., Detroit 38, Mich.) 

22-26. Society of Photographic Sci? 
entists and Engineers, annual, Bingham- 
ton, N.Y. (M. G. Anderson, Ansco, Vestal 
Parkway East, Binghamton, N.Y.) 

22-27. International Acad. of Legal 
Medicine and of Social Medicine, 5th 
cong., Vienna, Austria. (M. Helpern, Chief 
Medical Examiner, City of New York, 55 
East End Ave., New York 28) 

23-25. Large Capacity Memory Tech? 
niques for Computing Systems, symp., 
Washington, D.C. (Miss J. Leno, Code 
430A, Office of Naval Research, Washing? 
ton 25) 
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25. Gastroenterology Research Group, 
Chicago, 111. (N. C.,Hightower, Scott and 
White Clinic, Temple, Tex.) 

25-26. Medical Technology, symp., 
Cleveland, Ohio. (J. W. King, Cleveland 
Clinic, 2020 E. 93 St., Cleveland 6) 

25-26. Nitro Aliphatic Chemistry, 
symp., Lafayette, Ind. (Purdue Memorial 
Union, Purdue Univ., Lafayette) 

25-26. Operations Research Soc of 
America, 9th annual, Chicago, 111. (D. 
Schiller, Gaywood-Schiller Associates, 203 
N. Wabash Ave., Chicago 1) 

26-27. American Otological Soc, Lake 
Placid Club, Essex County, N.Y. (J. A. 
Moore, 525 E. 68 St., New York 21) 

26-27. Biology of the Trachoma Agent, 
symp., New York, N.Y. (F. B. Gordon, 
Natl. Naval Medical Center, Bethesda 14, 
Md.) 

26-27. Cardiovascular Tissue Culture 
Conf., Dover, Del. (O. J. Pollak, Dover 
Medical Research Center, Inc, P.O. Box 
228, Dover) 

26-3. American Acad. of Dental Medi? 
cine, cruise to Bermuda and Nassau. 
(H. Ward, 15 Bond St., Great Neck, N.Y.) 

28-1. Special Libraries Assoc, 52nd an? 
nual, San Francisco, Calif. (B. M. Woods, 
SLA, 31 E. 10 St., New York 3) 

29-31. American Gynecological Soc, 
Colorado Springs, Colo. (A. H. Aldridge, 
899 Park Ave., New York 21) 

29-31. Cancer Symp., 6th annual, Re- 
gina, Saskatchewan, Canada. (A. J. S. Bry- 
ant, Allan Blair Memorial Clinic, Regina) 

29-31. Chemical Inst. of Canada, 44th 
annual, Ottawa. (Chemical Inst. of Can? 
ada, 48 Rideau St., Ottawa 2) 

29-3. Molecular Spectroscopy, 5th Eu? 
ropean cong., Amsterdam, Netherlands. 
(D. H. Zijp, Secy., Nieuwe Achtergracht 
123, Amsterdam-C.) 

30. Nutrition Soc of Canada, 4th an? 
nual, Guelph, Ontario. (E. V. Evans, Dept. 
of Nutrition, Ontario Agricultural Col? 
lege, Guelph) 

31-2. Canadian Federation of Biolog? 
ical Societies, Guelph, Ontario, Canada. 
(E. H. Bensley, Montreal General Hospi? 
tal, 1650 Cedar Ave., Montreal 25, P.Q.) 

31-2. Radar symp., 7th annual, Ann 
Arbor, Mich. (Coordinator, 7th Annual 
Radar Symposium, Institute of Science 
and Technology, Box 618, Ann Arbor) 

June 

2-3. Canadian Soc. for Clinical Chem? 
istry, annual general meeting, Guelph, 
Ont. (C. R. Cameron, Ontario Veterinary 
College, Guelph) 

2-5. Latin-American Congress of Phys? 
ical Medicine, Lisbon, Portugal. (C. Lo 
pez de Victoria, 245 E. 17 St., New York 
N.Y.) 

3-11. Medical-Surgical Film Festival 
4th intern., Turin, Italy. (Minerva Medica 
Corso Bramante 83-85, Turin) 

4-9. Mass Spectrometry, ASTM Com 
mittee E-14, Chicago, 111. (G. Crable 
Gulf Research Center, P.O. Box 2038 
Pittsburgh 30, Pa.) 

4-10. World Congress of Psychiatry, 
3rd, Montreal, Canada. (A. Roberts, Al 
lan Memorial Inst., 1025 Pine Ave. West 
Montreal 2, P.Q.) 

4-12. Cellular Regulatory Mechanisms. 
26th Cold Spring Harbor Symp. on 
Quantitative Biology, Cold Spring Harbor. 
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WILD* 

opens new vistas 

in graphlc 

interpretation and teaching 

Stress parts of a preparation . . . combine separated details . . . 
observe and draw various layers of the object, one at a time . . . 
secure a facsimile or enlarged illustration of the microscope 
picture-without impairing normal operator comfort. Add these and 
other capabilities to those inherent in the basic instrument with 
its many accessories and attachments for all types of observation. 

Can any other microscope offer more versatility, precision and 

adaptability than the Wild M-20? Your own evaluation of this 

great instrument will provide the answer. 

Write for Booklet M-20d 

*"The FIRST name in a complete line of Surveytng Instruments, 
Photogrammetric Equipment and Microscopes. 

WILD' 

WILD HEERBRUQO INSTRUMENTS, INC. 
POITT WASHINOTON, NEW VOfefti 

IW InCanada: Wild of Canada Ltd., 
F&ciory Servfces %$? Maclaren St* Ottawa* Ontario 
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N.Y. (A. Chovnick, Long Island Biolog? 
ical Assoc, Cold Spring Harbor) 

5-7. American Soc. for Quality Con? 
trol, Philadelphia, Pa. (W. P. Youngclaus, 
Jr., 161 W. Wisconsin Ave., Milwaukee 3, 
Wis.) 

5-7. Fundamental Aspects of Radio? 
sensitivity, symp., Upton, N.Y. (A. H. 
SparroWj Brookhaven National Labora? 
tory, Upton, L.I.) 

5-8. International Instrument-Automa- 
tion Conf. and Exhibit, Instrument Soc. 
of America, Toronto, Canada. (I.S.A., 
313 Sixth Ave., Pittsburgh 22, Pa.) 

5-9. Animal Reproduction, 4th intern. 
cong., Amsterdam, Netherlands. (Secre- 
tariat, Burgemeester de Monchyplein 14, 
The Hague, Netherlands) 

5-9. Effects of Ionizing Radiation on 
the Nervous System, symp., Vienna, Aus? 
tria. (J. Burt, International Atomic Energy 
Agency, United Nations, New York, 
N.Y.) 

5-10. International Colloquium on 
Spectroscopy, 9th, Lyon, France. (Secre- 
tariat, Groupement pour l'Avancement 
des Methodes Spectrographiques, 1, rue 
Gaston Boissier, Paris 15) 

5-16. Operations Research and Systems 
Engineering, Baltimore, Md. (Dean, 
School of Engineering, Johns Hopkins 
Univ., Baltimore 18) 

6-8. Tissue Culture Assoc, 12th an? 
nual, Detroit, Mich. (F. E. Payne, Dept. 
of Epidemiology, Univ. of Michigan, Ann 
Arbor) 

Blil 

|i^^pp^l|^ 

iiljliilll?;:;:-ll^#fv:! 
}|IBiliiii;?iiiB?i^i 

^wmammmm 

ISlilil1" 
niilli 

+ Dual Detection 

+ No-Drift Baseline 

Stability 

+ Excellent Sensitivity 

^ 4-Step Attenuation 

11"x13"x5"High 
Cat. No. C-4280X 

ONLY $250.00* 

Y Xou can separate, detect and identify the components of a syringe-injected 
sample easily with this new "Precision" instrument?designed for ambient 

temperature work. It can be set up ready for use in ten minutes, and anyone 
can operate it after a few simple instructions. It has been thoroughly tested . . . 
is fully guaranteed. 

Since the Chronofrac is recommended for routine gas analysis and quality 
control, it will free your expensive equipment for more complex analysis. It 
is suitable for analyzing practically any gases and volatile liquids with boiling 
points to 105 ?C. Either air or helium may be used as the carrier. And 
detection is by thermal conductivity or catalytic combustion. Details are given 
in bulletin 619. Ask us for a copy. 
*Does not include recorder, power $upply or column 

l*? ABO Wt AT? Rt #n* * - 

' 
? CH'KAHICrA'LS ? 
? GLASSWARE 

Branch Sabt Offictt: Albany S, N. V. ? Bottoit 16, Ma?. ? Elk Gravt Village, lll. ? Philadelphia 43, Pa. ? Silver Spring, Md. 
BriMh Wirthmit: Elk Gmi Villjjt, lll. 
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8-11. American Electroencephalograph- 
ic Soc, Atlantic City, N.J. (G. A. Ulett, 
Malcolm Bliss Mental Health Center, 1420 
Grattan, St. Louis 4, Mo.) 

8-18. International Organization for 
Standardization, general assembly (mem? 
bers only), Finland. (American Standards 
Association, 70 East 45 St., New York 
17) 

9-11. Society of Biological Psychiatry, 
Atlantic City, N.J. (G. N. Thompson, 
2010 Wilshire Blvd., Los Angeles 57, 
Calif.) 

9-17. European Convention of Chem? 
ical Engineering, Frankfurt, Germany. 
(DECHEMA, Postfach No. 7746, Frank- 
furt/Main 7) 

11-15. American Soc. of Mechanical 
Engineers, summer annual, Los Angeles, 
Calif. (O. B. Schier II, 29 W. 39 St., New 
York 18) 

12-13. Radio Frequency Interference, 
3rd natl. symp., Washington, D.C. (E. F. 
Mischler, National Engineering Service, 
Washington, D.C.) 

12-14. American Dairy Science Assoc, 
Madison, Wis. (H. F. Judkins, 32 Ridge- 
way Circle, White Plains, N.Y.) 

12-14. American Neurological Assoc, 
Atlantic City, N.J. (M. D. Yahr, Neu? 
rological Inst., 710 W. 168 St., New York 
32) 

12-14. Society for the Study of Devel? 
opment and Growth, regeneration symp., 
Williamstown, Mass. (A. C. Braun, Rocke? 
feller Inst., New York 21) 

12-15. Nature of the Real, conf., Mil? 
waukee, Wis. (E. D. Simmons, Dept. of 
Philosophy, Marquette Univ., Milwau? 
kee 3) 

12-15. Physics of Electronic and Atom? 
ic Collisions, intern. conf., Boulder, Colo. 
(B. Bederson, Physics Dept., New York 
Univ., New York 53) 

12-16. Association of Official Seed 
Analysts, Richmond, Va. (D. D. Forsyth, 
Agronomy Building, Madison 6, Wis.) 

12-16. Molecular Structure and Spec? 
troscopy, symp., Columbus, Ohio. (R. A. 
Oetjen, Dept. of Physics and Astronomy, 
Ohio State Univ., Columbus 10) 

12-18. European Assoc. for Animal 
Production, 8th intern. cong., Hamburg, 
Germany. (European Assoc. for Animal 
Production, Via Barnaba Oriana 28, 
Rome, Italy) 

12-24. European Inst. of Scientific 
Studies for the Prevention and Treatment 
of Alcoholism, Amsterdam, Netherlands. 
(D. Ehlbeck, Intern. Bureau against Alco? 
holism, Case Gare 49, Lausanne, Switzer? 
land) 

12-29. Statistical Quality Control In- 
tensive Courses for the Chemical and 
Processing Industries, 18th annual, Roch? 
ester, N.Y. (H. M. Kentner, Extended 
Services Div., Rochester Inst. of Tech? 
nology, Rochester 8) 

13-14. Product Engineering and Pro? 
duction, 5th natl. conf., Philadelphia, Pa. 
(P. J. Riley, R.C.A., Building 10-6, Cam- 
den 2, N.J.) 

13-16. Gas Chromatography Symp., 
3rd biennial, East Lansing, Mich. (J. E. 
Callen, Procter and Gamble Co., Miami 
Valley Laboratories, P.O. Box 175, Cin? 
cinnati 39, Ohio) 

13-16. Institute of Aerospace Sciences 
and American Rocket Soc, Los Angeles, 
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NO 

lost 
experiments 

with 

MICROSCOPIC 

SLIDE LABELING 

ONE AT 
A TIME 

Eliminate guesswork . . . greasemark mistakes. Get posi? 
tive identification. Simply pull tab and a fresh, clean label 
"pops" out. Fast, self-sticking labels dispensed one at a 
time. Available in standard or "tissue-high" thickness. They 
accept pen, pencil, ball point pen or typewriter marking. 
1000 labels per carton. 

Write for detailed information and the 
name of your nearest TIME distributor. 

PROFESSIONAL TAPE CO., INC. 
360 Burlington Ave. ? Riverside, III. 

REGULATED POWER SUPPLY 

Used with "Teledeltos" papers No. 70-155 

through 70-159 for making permanent record 
of physiological and pharmacological experi? 
ments. Electrical power unit has twelve separate 
electrical circuits and controls. Cannot be 

damaged by shorting output leads. Any con? 
ventional kymograph may be adapted to this 
form of writing. 
Cat. No. 70-144 

LPEIDIPLPS glSDRL^orae. 
Manufacturers & Distributors of Scientific Equipment 

ffB/ 6th & Byrd Streets ? Rkhmond, Va. 
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Automatic Protein 

and/or 

Peptide Analyses 

(Fither Individual Samples or Column Effluent) 

Quantitate... 

Total Nitrogen by Kjeldahl 

Total Protein by Biuret 

Total Protein by Folin-Ciocalteau 
(Lowry modification) 

Amino Groups by Ninhydrin 

Tyrosine by Folin?Ciocalteau 

Histidine by Pauly Diazo Reaction 

Arginine by Sakaguchi 

Glutamic Acid by Decarboxylase 

Lysine by Decarboxylase 

Albumin by HABA Dye 
[2-(4' hydroxyazobenzene) benzoic acid] 

Analyze... 

Biological Fluids directly 

Effluent from DEAE or Resin Chromatographic 
Column 

Effluent from Poraeth Electrophoretic Column 

Electrophoretic Starch Block Fractions 

Electrophoretic Paper Chromatogram Segments 

Check point stages in Protein Fractionation 

Counter Current Distributions 

with theTECHNICON? 

Any or all of these determinations may be run on the same 

AutoAnalyzer: Takes only two minutes to change from 
one type of analysis to another. Any combination may 
be run simultaneously from the same sample by adding 
additional standard AutoAnalyzer modules. The response 
time is such that most of the analyses may be run at 40 
samples per hour. 

for information, select area of interest and write to 

TECHNICON CHROMATOGRAPHY CORP. 
42 RESEARCH PARK ? CHAUNCEY, NEW YORK 
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VITREOSIL 

PURE FUSED QUARTZ 
FOR USE IN PRODUCTION OF 
SEMICONDUCTOR METALS... 
Where you produce such metals as germa- 
nium and silicon, VITREOSIL is ideal for use. 
For special requirements or special prob? 
lems, write us your requirements. Now avail? 
able Quartz to metal seals. See our ad in 
Chemical Engineering, Electronic Engineers 
Master & Electronic Designers' Catalogues. 

FOR HYPER-PURITY IN 

SEMICONDUCTOR WORK 

Unique Transmission characteristics 

PURITY-purest form of fused silica 
TRANSPARENCY - unique optical properties 
HOMOGENEITY - completely homogeneous 

and free from granularity 
AVAILABILITY - block material for lenses, 

prisms, etc; rod, fiber, wool; hollow 
ware as tubing, crucibles, and special 
apparatus. 

Write for complete illustrated catalog. 

-^X THERMAL AMERICAN 
osiOl FUSED QUARTZ CO;> INC. 

J/yJ 18-20 Salem St., Dover, NJ. 
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Calif. (Inst. of Aerospace Sciences, 2 E. 
64 St., New York 21) 

13-18. Nuclear Congress, 6th, Rome, 
Italy. (Ufficio Stampa e Relazioni Pub- 
bliche-CNEN, Via Belisario 15, Rome) 

14-16. Applied Mechanics Conf., Chi? 
cago, 111. (American Soc. of Mechanical 
Engineers, Meetings Dept., 29 W. 39 St., 
New York 18) 

14-16. Semiconducting Compounds, 
conf., Schenectady, N.Y. (W. W. Tyler, 
General Electric Research Laboratory, 
Schenectady) 

14-16. Theory of Weak and Strong In? 
teractions, conf., La Jolla, Calif. (T. A. 
Manar, Scripps Institution of Oceanog? 
raphy, La Jolla) 

14-17. American Assoc. of Bioanalysts, 
Dallas, Tex. (L. D. Hertert, 490 Post St., 
Room 1049, San Francisco 2, Calif.) 

16-17. Meteoritical Soc, Nantucket, 
Mass. (G. L. Rowland, Long Beach City 
College, Long Beach 8, Calif.) 

17-21. American Nuclear Soc, Boston 
Mass. (O. J. Du Temple, ANS, 86 E. 
Randolph St., Chicago 1, 111.) 

18-21. American Astronomical Soc, 
Nantucket, Mass. (J. A. Hynek, Dear- 
born Observatory, Northwestern Univ., 
Evanston, 111.) 

18-23. American Meteorological Soc, 
193rd natl., and Pacific Div., AAAS, 42nd 
annual, Davis, Calif. (AMS, 45 Beacon 
St., Boston 8, Mass.) 

18-23. American Soc. of Medical Tech- 
nologists, Seattle, Wash. (Miss R. Mat- 
thaei, Suite 25, Hermann Professional 
Bldg., Houston 25, Tex.) 

19-21. American Soc. of Pharmacog- 
nosy, annual summer meeting, Houston, 
Tex. (R. S. Westby, Eli Lilly and Co., 740 
S. Alabama St., Indianapolis 6, Ind.) 

19-23. Conference on Carbon, 5th bi- 
ennial, University Park, Pa. (Fifth Carbon 
Conf., Pennsylvania State Univ., Confer? 
ence Center, University Park) 

19-24. Feed Microscopy, annual meet? 
ing and special short course, Denver, Colo. 
(C. Jones, Colorado Department of Agri? 
culture, 3130 Zuni St., Denver 11) 

19-30. Astrophysics Seminar, Cloud- 
croft, N.M. (J. R. Foote, P.O. Box 1053, 
Holloman Air Force Base, N.M.) 

21-1. International Plastics Exhibition 
and Convention, London, England. (Brit? 
ish Plastics, Dorset House, Stanford St., 
London, S.E.l) 

22-23. American Rheumatism Assoc, 
Dallas, Tex. (F. E. Demartini, 622 W. 168 
St., New York 32) 

22-23. Computers and Data Processing, 
8th annual symp., Estes Park, Colo. 
(W. H. Eichelberger, Denver Research 
Inst., Univ. of Denver, Denver, Colo.) 

22-24. Endocrine Soc, New York, 
N.Y. (H. H. Turner, 1200 N. Walker, 
Oklahoma City 3, Okla.) 

22-26. American College of Chest 
Physicians, New York, N.Y. (M. Korn- 
feld, 112 E. Chestnut St., Chicago 11, 
111.) 

23-25. American College of Angiology, 
7th annual, New York, N.Y. (A. Halpern, 
Secretary, 11 Hampton Court, Great Neck, 
N.Y.) 

25-28. American Soc of Agricultural 
Engineers, annual, Ames, Iowa. (J. L. 
Butt, 420 Main St., St. Joseph, Mich.) 

25-29. Morphological Precursors of 

for heavy-demand 

laboratory work 

and process control 

ilMsa TYPE 1600 

ELECTRIC 

FURNACE 

A ruggedly built unit that heats quickly and 
maintains evenly distributed temperatures. 
Now available for 2000? F continuous and 
2150? F intermittent operation. Being of me? 
dium size and adaptable to a variety of con? 
trols, it is suitable for a wide range of appli? 
cations. Type 1600 brings to the laboratory a 
relatively large chamber capacity (5V2" x 4%" x 
9" or 5V2" x 4%" x 13V2") for processing 
sizable samples or other work loads. 

LONG-LIFE HEATING ELEMENTS form the sides, 
top and bottom of the chamber. Each element 
is made of the highest quality nickel-chromium 
or iron chromium aluminum (for high tempera? 
ture models) alloy coil embedded in a refractory 
plate for protection against damage and corro? 
sion or oxidation. 

DURABLE CONSTRUCTION?The furnace case is 
of heavy-gauge welded and reinforced steel 
construction. A full 4V2" thickness of mutiple- 
type# high-grade firebrick and back-up insula? 
tion gives maximum insulating values to the 
heating chamber. All models heat fast?reach 
1400? F (760? C) in approximately 60 minutes. 

$157.50 to $192.50 according to size and tem? 
perature range. 

Write for literature and name of nearest dealer. 

THERMOLYNE CORPORATION 

568 Huff St., Dubuque, Iowa 
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