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switch in seconds

f from projection of microscope slides to
1 projection of transparencies with the

LEITZ PRADO MICRO-PROJECTOR

The ultimate in convenience for use in classroom, con-
ference room or lecture hall, the PRADO Micro-Projector
delivers screen images of unrivalled brilliance, clarity
and definition. With Micro Attachment it produces mag-
nifications up to 2400x on screens at a distance up to
40 feet; with a film slide carrier and lens inserted, the
PRADO projects 2” x 2” or of 231" x 2% " transparencies.
And you can switch from micro to film slides in seconds
—easily. The revolving nosepiece of the Micro Attachment
holds three objectives: 3.5x, 10x and 25x. The high power
objective is equipped with spring-loaded mount. Micro
attachments are available which allow the stage to be
placed in a horizontal position to accommodate wet mounts.

E. LEITZ, INC.,
Distributors o f

Light from the 500-watt lamp is projected through
asphericcondensersinthe PRADO, which isblower-cooled.

The PRADO Micro-Projector is portable, and may be
carried easily from room to room and used wherever
there is an electrical outlet.

For illustrated PRADO Micro-Projector Brochure, write
to Dept. SC-9.

1. PRADO as Micro-Projector for microscopic slides 2, PRADO as
standard projector for film slides 3. Attachable reflecting prism
for tracings 4. Polarizing Attachment for polarization demonstra-
tion 8. Large Vertical Micro Attachment for wet mounts

468 PARK AVENUE SOUTH, NEW YORK 16, N. V.
t he
Ernst Leitz G.m.b. H.,, Wetzlar, Germany—Ernst Leitz Canada Ltd.
LEICA CAMERAS - LENSES - PROJECTORS . MICROSCOPES - BINOCULARS

world-famous products o f

32259




Select texts from SAUNDERS

New — Strauss

An Outline of
CHEMICAL GENETICS

A concise presentation of modern genetics, highlighting the
latest developments in chemical genetics—particularly DNA,
its structure, synthesis and distribution to progeny.

Here is a terse, but complete account of the chemical nature
and behavior of the hereditary unit. The simplest interpreta-
tion of the relation between genes and enzymes has been
adopted. Principles of genetics are presented clearly—what a
gene is, its size and the mechanism of recombination. You’ll
find how genetic information is carried from generation to
generation by DNA-—and how the sequence in which the four
nucleotides occur spell out the genetic information. You'll see
how genes control protein characteristics through amino acids
in the protein polypeptide chains. The occurrence of mutations
as functional errors in the duplication of the nucleotide code is
completely outlined. Solutions to many problems in medicine
hinge on developments in the field of chemical genetics. Inborn
errors of metabolism, embryonic development, aging, infection
and immunity are all manifestations of how cells and biological
system changes affect one another. Select this book as a text
or for supplementary reading.

By BERNARD S. STRAUSS, Ph.D., Associate Professor of Microbiology, The
University of Chicago. 188 pages, illustrated. $5.00. New!

Romer

The VERTEBRATE BODY

Here is a superior study of comparative anatomy for college
students, especially those planning further study in any specific
or related phase of biology. It is truly comparative—without
the all too frequent fault of overemphasis on human structure.
It includes a paleontological background that serves as a check
on the deductions and assumptions made from the anatomy of
living forms. Its viewpoint is developmental-—embryology is
considered a vital part of the study of comparative anatomy
because the “adult” is only one stage in a long developmental
series. It has histological information which gives a necessary
background for the study of tissues and makes possible an
appreciation of the function of glands and tissues. It considers
function (almost imperative in the study of structure), thus
making it possible to understand the relations of various
systems within the animal and the animal in relation to its
environment. Two handy appendices explain vertebrate classifi-
cation and scientific terminology. A wealth of illustrations give
students observations beyond what can be viewed in the
laboratory.

By ALFRED S. ROMER, Alexander Aggasiz Professor of Zoology and
Director, Museum of Comparative Zoology, Harvard University. 644
pages, 6” x 9”7, with 390 illustrations. $7.00. Second Edition.

New (2nd) Edition—Ready in January—Guyton
Textbook of

MEDICAL PHYSIOLOGY

Here is a text that sets forth essential facts about the function-
ing of the body and its component parts with real understanding
of the average medical student’s scientific background and
capabilities. Emphasis is on the automaticity of life processes,
with the human body presented as a single functioning organism
controlled by a myriad of regulatory systems. Principles of
control theory are discussed as they apply to specific bodily
mechanisms rather than from a descriptive point of view. Basic
physical and chemical principles are stressed as well as the
biophysical aspects of physiology.

More than 120 physiologists aided Dr. Guyton in making this
new (2nd) edition virtually a new book. Their comments on the
original text and the author’s rewriting have simplified and
clarified the presentations of physiological mechanisms that
students find difficult to understand. You’ll find a new chapter
on the physiology of infants and three new chapters on
endocrinology and physiology of reproduction. 500 of the text’s
more than 750 illustrations are either completely new or care-
fully revised to bring the book completely up-to-date.

By ARrTHUR C. GUYTON, M.D., Professor and Chairman of the Department
of Physiology and Biophysics, University of Mississippi School of Medi-~
cine. About 1216 pages, 7”7 x 10”, with about 774 illustrations. .

New (2nd) Edition—Ready in January.

Shorter Version — Romer

The VERTEBRATE BODY

Designed for shorter courses in comparative anatomy, this book
is not merely an abridgement achieved by scissors and paste but
a carefully rewritten condensation of Dr. Romer’s standard
text. The major items of the original work are incorporated in
this smaller version, while details of lesser importance have
been omitted. The clarity and easy understanding for which the
longer work is famous, still prevail. All of the 390 excellent
labeled illustrations are retained. The first three chapters, in-
cluding introductory material on the vertebrate body plan, the
natural history topics, discussions on family trees and the handy
appendices are reproduced without change. As in the longer
book, the presentation of comparative anatomy does not over-
emphasize the human structure.

If you are conducting a course in comparative anatomy that is
limited in time or more concentrated than the usual course, this
text is ideal. It gives your students only that information that
can be absorbed in the allotted time. All the requirements for
an adequate course in Comparative Anatomy are fully satisfied
in this shorter version of Dr. Romer’s work.

By ALFRED S. ROMER. 486 pages, with 390 illustrations. $5.50.

Consider these texts for use in your classrooms

Ww. B. SAUNDERS Company

West Washington Square, Philadelphia 5

SCIENCE is published weekly by the AAAS, 1515 Massachusetts Ave., NW, Washington 5, D.C. Second-class postage paid at Washington, D.C., and

additional mailing office. Annual subscriptions’:

$8.50; foreign postage, $1.50; Canadian postage, 75¢.
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The Perkin-Elmer Model 154-C \./:;;or Fractometer

RESPIRATORY GAS ANALYSIS DEMONSTRATES

CLINICAL VERSATILITY OF MODEL 154-C

Perkin-Elmer® Vapor Fractometer Readily Separates Nitrogen, Oxygen, Carbon Dioxide

Use of the parallel column technique, developed by
Perkin-Elmer, allows gas chromatographic analysis of mix-
tures containing carbon dioxide, nitrogen and oxygen—in a
matter of minutes. Previously, single-column separation of
nitrogen and oxygen irreversibly absorbed carbon dioxide,
making two separate analyses necessary. The fractogram
above, from a Perkin-Elmer Model 154-C Vapor Fractom-
eter, shows the useful application of parallel columns to
qualitative and quantitative analysis of anesthesia gases.
Such examples are just part of the wide applicability of

Ask about our instrument leasing program.

1576

gas chromatography to biological and medical problems.
Perkin-Elmer Model 154-C Vapor Fractometers are being
used with outstanding success in the analysis of blood gases,
and at the top of the GC temperature scale for the separation
of high-boiling methyl esters of fatty acids.

To find out more about the versatility of the Model 154-C
Vapor Fractometer and its application to your analytical
work, write us for a new and definitive bibliography of gas
chromatography in the medical field. Address us at 910 Main
Avenue, Norwalk, Conn.
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Perkin-Elmer Gy

NORWALK,

C-EiNAN E-CHlEC U
SCIENCE, VOL. 132



2 December 1960, Volume 132, Number 3440 SCIENCE

Editorial

Articles

Science in the News

Book Reviews

Reports

Departments

Cover

Two Weeks B.C. . . .. e

Archeology and Geology in Ancient Egypt: K. W. Butzer .........................

Geomorphological analysis permits reconstruction of the geography of
prehistoric settlement.

Fashion in Cell Biology: H. B. Fell .. ... .. ... . . . .. .. . i

The motives that prompt us to follow fashions in research are various and
not always estimable.

AAAS New York Meeting: R. L. Taylor .. ... ... ... . . .. . . . ... i

New York meeting information; Annual Exposition of Science and Industry;
concluding section and society programs.

Science Advisory Committee and National Goals Reports Emphasize Growing
Roles of Government

B. Rensch’s Evolution above the Species Level, reviewed by B. Schaeffer; other reviews. .

Calorimetry Group Adopts Revised Resolution on Data Publication:
J. P. McCullough, E. F. Westrum, Jr., W. H. Evans

Action of 1-Benzyl-2-methyl-5-methoxytryptamine on Momoamine Oxidase:
E. A. Zeller; A. Feldstein, H. Hoagland, H. Freeman

Virus Isolated from Inclusion Conjunctivitis of Newborn (Inclusion Blennorrhea) :
L. Hanna et al. .. ..... ... .. . ... ..

Performance Record of Parthenogenetic Turkey Male: M. W. Olsen

Thermodynamic Treatment of Radio-Tracer Movements across Biological Membranes:
L Tasaki .. ... .. ..

Light and Electron Microscope Study of Cell Walls of Brown and Red Algae:
C. J. Dawes, F. M. Scott, E. Bowler

Effect of Synthetic Polylysine on Fungi: D. J. Buchanan-Davidson et al. . ... ........
Natural Lead-210 Content of Man: J. B. Hursh

Previous Breeding Experience and Hormone-Induced Incubation Behavior in the
Ring Dove: D. S. Lehrman and R. P. Wortis ... ... ... .. ........ .. uu...

Thioctic Acid Contained in Visual Cell: I. Hanawa, K. Kuge, J. Saito
Brightness Scaling of White and Colored Stimuli: J. W. Onley

Sexual Recombination in a Homothallic, Antibiotic Producing Fungus:
A. A. Fantini and L. S. Olive

Isolation of trans-Aconitic Acid from the Moss Mnium affine:
S. Tachibana and B. J. D. Meeuse

Letters from L. Van Valen and L. C. Cole; V. Paschkis; J. Cattell; J. G. Tolpin; R. L.
Preston and W. Longgood; G. G. Haydu; M. Finkel, V. E. Archer, B. E. Carroll;
J. S. Greenstein; C. O. Houston, Jr.; R. C. Lewontin, E. W. Caspari, L. L. Whyte;
P. R. White and N. Kaplan

McCollum-Pratt Symposium; Physicomathematical Aspects of Biology;
Forthcoming Events; New Products

Cell wall of a brown alga, Dictyota flabellata. Two large pits are flanked by micro-
fibrils with a dominantly parallel orientation and are separated by an area in which the
fibrils retain the reticulate pattern. Electron microscope, about X 26,500. See page 1663.
[Edwin Bowler, University of California, Los Angeles]
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The first six years of Space Technology Leadership

Since 1954, when the Air Force ballistic missile program was accorded top national priority, Space Technology Laboratories has
been engaged in virtually every major phase of research, development, testing and technical management of missile and space
systems ® STL’s contributions have hastened the day of operational capability for Air Force ballistic missiles, and have been
applied as well in satellite projects and space probes ® Today, as STL's activities expand in significance and scope, STL offers
exceptional opportunity to the outstanding scientist and engineer whose talents and training will add to, and benefit from, the
accumulated experience that has enabled STL to conceive and accomplish major advances in the state-of-the-art @ STL's creative
flexibility, anticipating and responding to the demands of space progress, ranges in application from abstract analysis to complex
hardware fabrication for military and civilian space projects ® STL invites scientists and engineers to consider career opportu-
nities in the atmosphere of Space Technology Leadership. Resume and inquiries will receive meticulous attention.

SPACE TECHNOLOGY LABORATORIES, INC. r.0. 80X 95005k, LOS ANGELES 45, CALIFORNIA

a subsidiary of Thompson Ramo Wooldridge Inc.
Los Angeles * Santa Maria * Edwards Rocket Base * Cheyenne @ Cape Canaveral ¢ Manchester, England * Singapore ¢ Hawaii
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* American Journal of Clinical Pathology
Vol. 33. No. 2. February 1960, pp 144-151
““Application of Refrigerated Microtome in
Surgical Pathology” by Bernard Klionsky,
M.D. and Othello D. Smith, M.D.

The Journal of Histochemistry and
Cytochemistry Vol. 8, No. 5. September,
1960, pp 310 “A Frozen Section Freeze
Substitutions Technique and an Im-
proved Cryostat” by Jeffrey P. Chang
and Samuel H. Hori.

New Hari

MICROT‘ VIE-(
revolutionize:

fresh tissue

to finished slide
i

3 minutes

or less!

Model CT Microtome Cryostat; rust-proof International

COMPLETE FROZEN SECTIONING PACKAGE includes:
Minot Rotary Microtome; Quick Freeze Attachment

. - ' for freezing fresh tissue directly to Minot chuck;
rozen sec onlng ~ ~  Anti-Roll Attachment for keeping sections flat; Suction

A demonstration will convince you that this pathologist-
directed* development of International Equipment Co. combines
speed, accuracy and economy as never before resulting in fin-
ished slides which offer exceptional cytological detail. It brings
rewarding advantages to pathology laboratories of all sizes.

1. By reducing fresh-tissue-to-finished-slide cycles to 3 min-
utes or less, it speeds diagnostic service.

2. By producing large or small, thin, unwrinkled sections of
single or multiple pieces of fresh frozen tissue, it provides undis-

torted cytological detail for research or regular pathological work.

Pickup for transferring sections.

3. By employing supermarket-proved ‘‘open-top cold box”
principles, it maintains safe temperature between —10°C and
—20°C even with the cover open.

4. By meeting budgetary limitations of small laboratories with
a price based on mass-precision productive skills and experi-
ence, it makes frozen sectioning practical even for small-volume

pathologic diagnosis. ’

Your nearby authorized International Dealer will gladly arrange
for a convenient demonstration. Write for descriptive brochure.

|NTERNATIDNAL@ EDUIPMENT CO.

BUILDING NO. 3B, 1219 SOLDIERS FIELD ROAD, BOSTON 35, MASS.

2 DECEMBER 1960

1579



right across the board..

=/ i) CENTRIFUGES

See us In

Small & Medium Centrifuges SS-1 Superspeed with Con~ SS-3 Automatic Superspeed
5 rotors on one base tinuous Flow 17,000 rpm — 34,800 x G

From the SERVALL Small and Medium Centrifuges that offer five dif-
ferent rotors on one basic motor assembly plus a huge variety of tube
combinations, to the RC-2, the latest in Refrigerated Centrifugation,
SERVALL Centrifuges Serve You Best.

The SERVALL SS-1 Superspeed, SS-3 Automatic Superspeed, SS-4
Enclosed Superspeed and RC-2 Automatic Refrigerated Superspeed
Centrifuges, all designed to accept the unique SERVALL 8 to 2 Tube
Direct Sedimentation Continuous Flow System, lead the field in a
functional versatility that is determined by one thing: the modern
researcher’s requirements — your requirements.

Automation, special rotors such as particle counting and field-
aligning, high centrifugal force, safety features, operational reliability
and simplicity, whichever is your major concern SERVALL specifica-
tions cover it.

And remember, in the U.S. you get direct, personal service on all
your needs from SERVALL-trained representatives. In Canada and
elsewhere SERVALL Centrifuges and Instruments are available from
specially appointed distributors.

1580 SCIENCE, VOL. 132



SERVE YOU BEST!

SS-4 Enclosed Superspeed — SS-1 Superspeed — ‘“the
Entire Control Panel snaps workhorse of the modern
out for remote operation laboratory”

RC-2 Automatic Refrigerated Cen-
trifuge — basic unit includes stand-
ard 8 x 50 ml Superspeed Rotor

ILLUSTRATED LITERATURE UPON REQUEST FOR CATALOG SC-12GC—or circle number on reply card

M" Sor[fallg IHCQ. Norwalk, Connecticut

An independent company: not connected with any other centrifuge manufacturer. Established 1934.

2 DECEMBER 1960 ! 1581



to Teaching...

E/geef Now Closes The Cost “Gap’ On Closed Circuit TV

of Rochester
A COMPLETE system, including a research microscope, TV cam-

era, and 17” monitor with 300 line horizontal resolution is now avail-
able from Elgeet of Rochester for UNDER $1500. A COMPLETE
system with 600 line resolution is available for UNDER $2200.

SEE US AT THE AAAS SHOW Elgeet Closed Circuit Television Microscope-Integrated Systems,

BOOTH 99, BILTMORE HOTEL 3t these AMAZINGLY LOW prices, are the finest quality teaching

New York City, December 26-31 tools that educators can buy for student-training programs.

For full details, write TODAY for Elgeet Booklet TVS8-1. -

E/geef OPTICAL CO., INC....SCIENTIFIC INSTRUMENT AND APPARATUS DIVISION
838 SMITH STREET ¢ ROCHESTER 6, NEW YORK

((,@(mllét/ &8 cwn walcheovord . .. Preciscornn & ngineering o consland yoa/ i
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More speed, flexibility and reading ease
than any other integrating recorder

B0 00 000 9 0 000600 060 0000606 0T 50006000000 0.0060606000060 0T TCe 00
2,

Accurate, quantitative analysis of any variable that depends on the
precise measurement and integration of the curve may be obtained with
the TI Integrating Recorder. The integrator channel is installed as a
second channel in a standard wide-grid, single-channel servo/riter
recorder. It consists of a special potentiometer-amplifier-servo arrange-
ment and activates an overlapping “area trace” automatically and simul-
taneously with the signal trace.

Three different maximum count rates are readily obtained through an
adjustable gear system up to a maximum of 40,000 area counts per
minute. The counting rate linearity is = 0.5% of full scale.

Note that the integrating signal utilizes the full chart scale to provide
faster, easier reading. Traverse of the full scale represents 1,000 counts.
If the integral exceeds 1,000 counts, the integral “folds” and completes
its excursion in the opposite direction. You may reset the pen to either
margin between each peak or at the start of each integration for easier
interpretation. The integrating circuit may be set to any assumed zero
point in the span of the recorder signal.

The Integrator Recorder is offered with either portable or flush-mounting
servo/riter recorders. Or, the Integrator Unit may be factory installed in
your existing wide or dual chart servo/riter recorder. In fact, many
flexible arrangements are possible . . . let TI’s recorder engineers work
with you on specific applications.

Write for complete information. ..

TEXAS INSTRUMENTS
INCORPORATED

GEOSCIENCES & INSTRUMENTATION DIVISION
3609 BUFFALO SPEEDWAY

INSTRUMENTATION
GROUP OF

i

*A Trademark of Texas Instruments

HOUSTON 6, TEXAS



DRUGS and BEHAVIOR

Edited by LEONARD UHR and JaAMES G. MILLER, both
of the Mental Health Research Institute, University of
Michigan. An integrated collection of papers on the theory,
methods, and results of behavioral research on the effects
of psychoactive drugs. The book contains papers by more
than fifty distinguished scientists. 1960. 676 pages. $10.75.

CLASSICAL M=CHANICS
Second Edition

By H.C. CorBEN, Ramo-Wooldridge Research Labora-
tory; and PHILIP STEHLE, University of Pittsburgh. Almost
completely rewritten, the second edition offers a complete,
self-contained account of classical mechanics, from a state-
ment of Newton's laws to the transformation theory of
dynamics. 1960. 389 pages. $12.00.%*

FUNDAMENTAL PHYSICS

By Jay OREAR, Cornell University. *“The choice of sub-
ject matter and the approach is so ‘modern’ that one can
now realize how misused that adjective has become. . . .
Altogether, the book has a freshness that simply hasn’t been
seen before at this level.”—from a pre-publication review.
1961. 381 pages. $6.75.

PLANETS, STARS, and GALAXIES

By StuarT J. INGLIS, Contra Costa College. A lucid,
accurate, but non-mathematical introduction to astronomy
that is particularly well-suited for courses given to non-
science majors. The book contains many fine illustrations,
including a map of the moon, clear star charts, and photo-
graphs taken at Mt. Palomar. 1961. Approx. 480 pages.
Prob. $6.50.

RELATIVISTIC ELECTRON THEORY

By M.E. RosE, Oak Ridge National Laboratory. This
book is useful both as a text and a reference work because
it brings together and integrates material hitherto widely
scattered throughout the literature. The major portion of
the book is devoted to a discussion of the Dirac theory.
1961. Approx. 328 pages. Prob. §$9.50.

INTRODUCTION to PARASITOLOGY
Tenth Edition

By the late Asa C. CHANDLER; and C.P. READ, Rice
Institute. An exhaustive summary of the field of parasitol-
ogy, with special emphasis on the parasites of man. The new
edition has been brought up to date in its treatment of the
classification, life histories, and general biology of the para-
sites as well as the treatment and control of parasitic disease.
1961. Approx. 832 pages. Prob. $9.75.

* Also available in a textbook edition for college use.

BIOCHEMICAL PREPARATIONS, Volume 8

Edited by ALTON MEISTER, Tufts University School of
Medicine. Although somewhat larger, this volume retains
the distinguishing features of the eatlier volumes. All prep-
arations listed require easily available materials. 1961.
Approx. 176 pages. Prob. $6.50.

ORGANIC SYNTHESES, Volume 40

Editor-in-Chief: MELVIN S. NEWMAN, Obhio State Uni-
versity. The latest volume in this well-known series includes
thirty-three syntheses. Each preparation has been checked in
at least two laboratories. 1961. Approx. 116 pages. Prob.
$4.00.

STUDIES in PALEOBOTANY

By HENRY N. ANDREWS, JR., Washington University.
An introduction to paleobotany which emphasizes those
fossil groups which have a bearing on the origin of modern
plant groups. The book is distinguished by a large number
of superior illustrations. 1961. Approx. 536 pages. Prob.
$11.75.%

COLLEGE ALGEBRA

By ADELE LEONHARDY, Stephens College. This textbook
gives the student an understanding of the logical structure
of algebra while it develops his algebraic skills. The
author’s logical development of the material is highlighted
by cumulative summaries at the end of each chapter. The
book contains a large number of problems. 1961. Approx.
416 pages. Prob. §5.50.

An INTRODUCTION to the CHEMISTRY
of TRANSITION-METAL COMPOUNDS

By LesLIE E. ORGEL, Cambridge University. This book
offers a non-mathematical treatment of ligand-field theory,
suitable for chemists and physicists who lack the back-
ground in quantum-mechanics needed to read the majority
of the original literature. The book deals with those areas
of transition-metal chemistry which have been most strongly
influenced by electronic theory in the years since the war.
1960. In press.

SEMICONDUCTOR ABSTRACTS
Volume VI—1958 Issue

Edited by ].]. BULLOFF and C.S. PEET. Compiled by the
Battelle Memorial Institute under the Auspices of the Elec-
trochemical Society, Inc. The latest volume in an annual
series which reviews the literature on semiconductors and
luminescent materials and their applications. 1961. In press.

Send for examination copies.

JOHN WILEY & SONS, Inc.

1584
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PROGRESS in VERY HIGH
PRESSURE RESEARCH

Edited by F.P. BuNDpY, W.R. HIBBARD, JR., and H.M.
STRONG, all of the General Electric Research Laboratory.
The proceedings of an international conference held at
Bolton Landing, N.Y., June 13-14, 1960. 1960. In press.

PHYSICAL CHEMISTRY
Second Edition

By FARRINGTON DANIELS and ROBERTY A. ALBERTY,
both of the University of Wisconsin. Revised and expanded,
this well-known text now features greater use of mathe-
matics and a more exact treatment of thermodynamics.
There are six entirely new chapters in the revised edition,
and the number of problems has been raised to 836 from
592. 1961. Approx. 776 pages. Prob. $8.75.

KINETICS and MECHANISM

A Study of Homogeneous Chemical Reactions
Second Edition

By ARTHUR A. FROST und RALPH G. PEARSON, both of
Northwestern University. This book differs from others in
the field by emphasizing the complexities of chemical re-
action and the close relation of kinetics to mechanism, pat-
ticularly the mechanism of organic reaction. The book has
been thoroughly updated and expanded about 25%. 1961.
Approx. 432 pages. Prob. $10.00.

ORGANIC COATING TECHNOLOGY

Volume 2—Pigments and Pigmented Coatings
for Architectural and Industrial Applications

By HENRY FLEMING PAYNE, University of Florida. This
book, together with Volume I (soon to be published in a
second edition), provides a concise and compact treatment
of the chemistry, manufacture, and applications of the raw
materials and finished products connected with the paint
industry. The single authorship keeps repetition to a mini-
mum and permits consistent terminology. 1961. Approx.
704 pages. Prob. $16.00. '

VISCOELASTIC PROPERTIES of POLYMERS

By JouN D. FERRY, University of Wisconsin. Assembles
the working information needed by investigators in the
field. Principles for predicting viscoelastic behavior in prac-
tical situations are developed from both theory and analysis
of actual experimental data. 1961. Approx. 496 pages.
Prob. $15.00.

FUNDAMENTALS of MODERN PHYSICS

By RoBERT M. EISBERG, University of Minnesota. An
intermediate-level analytical treatment of modern physics
which emphasizes quantum mechanics. Quantum theory is
used as the basis for a discussion of atoms and nuclei. 1961,
Approx. 768 pages. Prob. $10.50.

ELEMENTARY HUMAN PHYSIOLOGY

By TERENCE ROGERS, Stanford University School of
Medicine. An undergraduate textbook of human physiology
which is notable for its clarity and conciseness. The uni-
fying theme of the book is the concept of homeostasis. 7961.
Approx. 432 pages. Prob. $6.50.

INTRODUCTION to SOIL MICROBIOLOGY

By MARTIN ALEXANDER, Cornell University. This book
combines the agronomic, microbiological, and biochemical
approaches to soil microbiology. The author introduces
many new facts and ideas, and considers the practical
aspects of the subject. 1961. In press.

The PHYSICAL PRINCIPLES
of ASTRONAUTICS

An Introduction to Celestial Physics
and Space Flight

By ARTHUR 1. BERMAN, Rensselaer Polytechnic Institute.
A concise yet thorough exposition of the basic principles of
astronautics. The book contains many problems illustrative
of the ideas developed in the text. 1961. Approx. 360
pages. Prob. $9.25.*

THE FIRE of LIFE
An Introduction to Animal Energetics

By MaxX KLEIBER, University of California, Davis. An
introduction to bioenergetics which stresses the evolution
of fundamental principles, i.e., basic concepts and relations
are not presented dogmatically but are rather critically
analyzed in the light of available empirical data. 1961.
In press.

METAL IODIDES and IODIDE METALS

By ROBERT F. ROLSTEN, CONV AIR Division of Gen-
eral Dynamics Corporation. A reference book on the use of
the iodide method in the preparation of metals and semi-
conductors in a state of high purity. 1961. Iz press.

ORGANO-METALLIC COMPOUNDS

By G.E. CoatEs, University of Durbham. A concise, yet
thorough treatment of organo-metallic chemistry. Though
based on an earlier monograph by the same author, it is
nevertheless an essentially new book due to the addition of
new material. 1961. In press.

Send for examination copies.

440 Park Avenue South, New York 16, N.Y.

2 DECEMBER 1960
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LABORATORY INTERFEROMETER

For concentration measurements of solutions and gaseous
mixtures. Numerically determines refraction value differences
against comparison standards. This extremely easy-to-use
instrument develops a higher order of accuracy than any
other of its type.

« Liquid examination applications...water examination institutes; ocean-
ographic studies; food product testing; medical, pharmacological, and
physiological institutes; plastic and textile industry

« Gaseous examination applications. .. gas industry; mining; rubber and
linoleum factories; incandescent lamp manufacture; hospitals and tu-
berculosis clinics; physical, physico-chemical and chemical institutes _

TECHNICAL DATA

Range of measurement —
5 to 5000 units of the fifth decimal
of the refractive difference An,
subdivided according to the length
of chamber

Limit of error —
=+ 2 units of the eighth decimal to
2 units of the fifth decimal of the
refractive difference An, likewise
in accordance with the length of
the chamber

ABBE REFRACTOMETER

This newly designed instrument

measures the refractive index of

liquids, fats and oils as well as plas-

tic and solid materials.

« Interchangeable prism casing with insu-
lated lock

* Easier reading and increased measure-
ment accuracy

« Safe, dust-proof scale housing

« Pinion head conveniently positioned for
easy manipulation of border line setting

« Adjoining scales for refractive index and
dry substance

* Measurements with higher or lower tem-

peratures

TECHNICAL DATA

Range of measurement — = 3
FOOD PRODUCTS (SUGAR OIS e e e, 210 o =)

Limit_of =
AND 0"') REFRACTDMETER o R:fr:gi?/re index +1 to 2 units of the fourth
This precision production con- decimal
trol and laboratory instrument Dry substance 0.1 to 0.2%

is designed for rapid tests in

series to determine dry sub-

stance or water content.

« Surface of double prism opens
horizontally to facilitate filling
with sample

» Easy to manipulate

« Fast, accurate measurements

* Economical use of test material K,;;f” s

TECHNICAL DATA

Range of measurement —
Dry substance 0 to 95

DIPPING REFRACTOMETER

This is the most accurate of all refracto-
meter instruments. A complete range
of ten heatable and ten non-heatable
prisms permits rapid analysis, even at
high temperatures. Boundary line posi-
stan % tion is read from scale containing 110
LimitR:;r%?-:::vre-l-ndex o i divisions. Readings can be made to one-
Dry substance =+ 0.1 to 0.2% i tenth of a scale division by means of a
Refractive index =1 to 2 units of micrometer screw.

the fourth decimal TECHN'CAL DATA

Range of measurement — 1.3254 to 1.6470
Limit of error — =+ 2 units of the fifth decimal of the
refractive index

Complete information may be obtained from your local Carl Zeiss Jena instrument dealer or by writing Dept. S$12/60

E R c o N Ercona Corporation, Scientific Instrument Division, 16 West 46th Street, New York 36, N.Y.
In Canada: Jena Scientific Instruments Ltd., 1437 MacKay Street, Montreal, Quebec
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THERE’S A FISHER ISOTEMP® OVEN

designed especially for every laboratory application

Take the Fisher General-Purpose Isotemp Oven, for
example. This superior, gravity-convection type is
ideal for moisture determinations. Also useful for drying,
aging, curing, sterilizing. Maintains a constant temperature
within 4+0.5°C, from 35° to 200° C. And temperatures are
uniform—+1.0° C throughout the chamber. Three remov-
able shelves provide 430 sq. in. total area.

Fisher Isotemp Ovens Offer All 7 Advantages:

Uniform Temperature e High Efficiency e Attractive
Design ¢ Constant Temperatures ¢ Planned Economy
¢ Built-In Safety ¢ Two Simple Controls

Other models . . . to fit every need:

Fisher Forced Draft Isotemp Oven—to dry samples faster.
Three removable shelves . . . 400 sq. in. total area.

(2

Fisher Senior Isotemp Oven—more samples per batch.
Four removable shelves . . . over 1000 sq. in. total area.
Fisher Senior Forced Draft Isotemp Oven—more samples,
plus faster drying. Four removable shelves. . . 960 sq. in.
total area.

B-114

Write today for FREE booklet describ-
ing the Isotemp principle and the speci-
fications for Fisher Isotemp Ovens.
139 Fisher Building—Pittsburgh 19, Pa.

FISHER SCIENTIFIC

World’s Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals
Boston - Chicago « Ft. Worth - Houston « New York - Odessa * Philadelphia - Pittsburgh - St. Louis + Washington - Montreal - Toronto
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" ;1. BAKER CHEMICAL Co., pmu,p"nu

N3

On your clinical laboratory team—

' ‘Baker Analyzed &2

with the highest purity in the industry

No wonder hospital chemists, technologists, and
buyers prefer ‘Baker Analyzed’ Reagents. They
know that Baker’s published standards of purity
are the most stringent in the industry. They know
they can buy this well defined purity at no price
premium.

In hospital work, your clinical laboratory team
needs dependable purity, accurately defined
purity —more than just purity within a range

The purity of ‘Baker Analyzed’ Reagents is not
only the highest in the industry, but it is purity

defined right on the label. Each label provides
actual lot analysis with significant impurities
defined to the decimal. On more than 300 ‘Baker
Analyzed’ Reagents, purity is also defined on the
label by actual lot assay.

Ask your supply representative

Baker laboratory chemicals are
quickly available from leading
supply houses in each marketing
area. Ask vour Supply Represen-
tative to explain all the reasons
why ‘Baker Analyzed’ Reagents
perform more efficiently in hos-
pital laboratories. He's an expert
in the field of laboratory supply,
hand-picked for his job, well-
trained, experienced and able.
Call him when you have a prob-
lemi. He’s a good man to know
better!

Hospital buyers also know that Baker has one
of the most complete and progressive lines of
reagent chemicals —almost one thousand items
modernly packaged for convenient, safe handling
as well as compact storage.

FREE SPECIFICATION CATALOG

...contains complete information about ‘Baker Analyzed’
Reagents and other chemicals, including pricing and
packaging data, formulas, formula weights and specifi.
cations. May we send you a copy?

J.@er

e Phillipsburg, New Jersey

J. T.Baker Chemical Co.




SARGENT

CONSTANT RATE BURETTE

e ... forTitration with
IR Laboratory Recorders

BURETTES—Motor Driven, Constant Rate,
Precision Grade, 10 or 50 ml, Sargent.

A precise constant delivery device primarily intended
for titration with recorders and comprising precision
ground Pyrex Brand Glass solution barrels and plung-
ers, operating on a simple displacement principle with
the plunger driven at a constant rate by a synchronous
motor. Sealing is effected by replaceable Neoprene O
rings and Quad rings held in special stainless steel col-
lars with spring loading. Motor drive is transmitted to
the plunger by a precision ground stainless steel lead
screw running in a Nylon following member. Drive is
self-limiting at both ends of the lead screw and auto-
matically resumes on reversal.

A separate motor provides rapid motion of the plunger
in both directions for refilling from a directly connected
reservoir and for discharging excess titrant and flushing.

Calibration of delivered volumes is determined solely
by dimensions and rate of travel of the plunger, regis-
tration of the resultant delivery volumes being shown
on a four digit counter synchronously driven.

Barrel and plunger assemblies are completely inter-
changeable permitting accommodation of a total volume
of either 10 ml or 50 ml. The rate of drive delivers either
volume in 10 minutes. Drive and control components
are mounted in a cabinet with a protecting stainless
steel cover on which the burette assembly is supported.
The panel of this case provides pilot light, fuse, rapid
drive reversing switch, and starting button which may
be locked in for continuous delivery and for automatic
applications. The rear panel provides connecting facili-
ties for using the burette with second derivative auto-
matic titrators with automatic shut-off at the end
point and for remote operation by direct connection to
Sargent recorders S-72150 and S-72151 for fully record-
ed titrations.

The three-way glass header connects to the burette
barrels by a 10/18 ¥ ground joint.

Accuracy, 0.1 9, of burette capacity; read-
ability and reproducibility, 0.01 ml with 50
ml capacity, 0.002 ml with 10 ml capacity.
Height of base, 5 inches; depth of base, 834
inches; width of base, 10 inches; height over
header, 23 inches.

S$-11120-1 BURETTE— Motor Driven, Constant
Rate, Precision Grade, 10 ml, Sargent. With
S-11121-1 burette equipment for 10 ml capacity
ONlY: s S e $280.00

S$-11120-5 BURETTE— Motor Driven, Constant
Rate, Precision Grade, 50 ml, Sargent. With
S-11121-5 burette equipment for 50 ml capacity
O o i e e e e e $290.00

S$-11121-1 Burette Equipment Unit, Only, 10 mil.
For converting S-11120-5 to 10 ml volume $27.00

. S-11121-5 Burette Equipment Unit, Only, 50 ml.
Designed and Manufactured by E. H. Sargent & Co. For converting S-11120-1 to 50 ml volume $37.00

Sl !\I ‘ G E N I SCIENTIFIC LABORATORY INSTRUMENTS © APPARATUS e SUPPLIES ® CHEMICALS

E.H. SARGENT & CO,, 4647 W. FOSTER, CHICAGO 30, ILLINOIS
DETROIT 4, MICH.+ DALLAS 35, TEXAS « BIRMINGHAM 4,ALA.+ SPRINGFIELD, N.J.
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* SUPERIOR RESULTS
INELECTRON MICROSCOPY

The quality of the section, whether it is biological
material, synthetic fibre or metal, is as important to
picture quality as the performance of the electron
microscope itself.

Cutting high-quality sections requires a high-quality
ultra-microtome.

The LKB Ultrotome produces unlimited quantities
of superior sections. It matches the work capacity and
resolving power of the best electron microscopes
available.

SPERMATOZOA FROM MACROGLOSSUM STELLA-
TARUM (INSECTA, LEPIDOPTERA)

Transversal section through the middle pieces. The dense core is
the mitochondrial derivative flanked on one side by the flagellum
and on the other by a series of laciniate appendages of the bead.
60,000 X. Reproduced by courtesy of Dr. Jean André, Institut de
Recherches sur le Cancer, Villejuif (S.), France.

® ULTROTOME
The complete ultra-microtomy lab which

@ Speeds research by eliminating the element
of chance from ultra-thin sectioning

@ Provides ultra-thin serial sections of uniform
thickness with no extra trouble to the operator

@ Cuts thick sections in sequence with the
ultra-thin whenever desired

@ Produces large-area sections without wrinkles

Send for new 20-page bulletin 4800-E04 “Ultro-
tome for modern Ultra-microtomy” and the
4-page reference list.

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

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



GET YOUR ADVANCE COPY

of the General Program of the
AAAS New York Meeting

by first class mail — early in December

Thg General. Program of the 127th Meeting of the AAAS in New York, 26-31 December
1960, will be available to you, at cost, within the first week in December—whether you can attend
the Meeting or not.

Program Content

1. The two-session AAAS General Symposium, “Moving Society of Systematic Zoology, and the Society of the
Frontiers of Science V”—Speakers: Edward Anders, Sigma Xi.

H. W. Magoun, George Wald, and H. H. Goldstine; 7. The multi-sessioned special programs of the American
Thomas Park, presiding. Association of Clinical Chemists, American Astronauti-

o . " . . . cal Society, American Geophysical Union, American

2. *S['he %‘g“?ge tI(\)/I Si_llenge el:/enuzlg ‘X’,lt%S‘]g (ll(ha'rlgff p. Physiological Society, American Psychiatric Association,

now, 1heodore M. Hesburgh, an - U. baker; War- American Society of Criminology, Association of Ameri-
ren Weaver, presiding.

can Geographers, Ecological Society of America, Myco-
logical Society of America, National Science Teachers
Association, New York Academy of Sciences—and still
others, a total of some 90 participating organizations.

3. On “AAAS Day,” the three broad, interdisciplinary sym-
posia—Plasma: Fourth State of Matter; Life under Ex-
treme Conditions; and Urban Renewal and Develop-

ment, arranged by AAAS Sections jointly. - 8. The four-session program of the Conference on Scien-
. L -, . tific Communication: The Sciences in Communist
4. The Special Sessions: AAAS Presidential Address and China, cosponsored by the AAAS, NSF, and ten so-

Reception; Joint Address of Sigma Xi and Phi Beta
Kappa by Polykarp Kusch; the Tau Beta Pi Address;
National Geographic Society Illustrated Lecture; and the
first George Sarton Memorial Address by René Dubos.

cieties.

9. The sessions of the Academy Conference, the Confer-
ence on Scientific Manpower, and the conference of
the American Council on Women in Science.

5. The programs of all 18 AAAS Sections (specialized sym- 10. The sessions of the AAAS Cooperative Committee on
posia and contributed papers) . the Teaching of Science and Mathematics, and of the
6. The programs of the national meetings of the American AAAS Committee on Science in the Promotion of Hu-
Astronomical Society, American Nature Study Society, man Welfare.
American Society of Zoologists, History of Science So- 11. Titles of the .latest foreign and domestic scientific films
ciety, National Association of Biology Teachers, Scientific to be shown in the AAAS Science Theatre.
Research Society of America, Sigma Delta Epsilon, So- 12. Exhibitors in the 1960 Annual Exposition of Science
ciety for General Systems Research, Society for the Study and Industry—103 booths—and descriptions of their ex-
of Evolution, Society for the History of Technology, hibits.

Advance Registration

Advance registration has these decided advantages: (1) You avoid delay at the Registration Center upon arrival; (2)
You receive the General Program in ample time to decide, unhurriedly, which events and sessions you particularly wish to
attend; (8) Your name is posted in the Visible Directory as the Meeting opens.

The following coupon may be used both by advance registrants and by those who wish only
the advance copy of the General Program.

——————————— THIS IS YOUR COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM——————————
la. 7 Enclosed is $3.50 for my advance Registration Fee which brings me the General Program, Convention Badge, and
all privileges of the Meeting (b0¢ is for first-class postage and handling).

1b. 7 Enclosed is $2.50 for only the General Program. (It is understood that, if I should attend the Meeting later, the
Badge-necessary for the privileges of the Meeting—will be secured for $1.00 more.)
(check la or 1b)

2. FULL NAME (Dr., MiSS, €6C.) oo oottt ettt ettt e et ettt e e
(Please print or typewrite) (Last) (First) (Initial)

3. ACADEMIC, PROFESSIONAL, OR
BUSINESS CONNEC T ION it it it e st asetsaa e cnen e enacanannns

4. OFFICE OR HOME ADDRESS . ... @\ttt e e et U
(For receipt of General Program)

CITY ... .. ZONE ...... STATE .. i e e
B, FIELD OF IN T ERES T . et it ettt as s assnseanen,

6. CONVENTION ADD RESS ... .. i e e et

(May be added later, after arrival)
Please mail this Coupon and your check or money order for the total amount to the

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE
1515 Massachusetts Avenue, NW, Washington 5, D.C.
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APPLICATION FOR HOTEL RESERVATIONS
127¢th AAAS MEETING
New York, 26-31 December 1960

The five hotels for the AAAS New York meeting have established special, low, flat rates and have reserved
appropriately large blocks of rooms for this meeting. Thus everyone making room reservations for the AAAS
meeting is assured substantial savings.

The list of hotels and the reservation coupons below are for your convenience in making your hotel reser-
vation in New York. Please send your application, not to any hotel directly, but to the AAAS Housing Bureau
in New York and thereby avoid delay and confusion. The experienced Housing Bureau will make assignments
promptly; a confirmation will be sent you in two weeks or less.

If requested, the hotels will add a comfortable rollaway bed to any room, at $3.00 per night. Mail your
application now to secure your first choice of desired accommodations. All requests for reservations must give
a definite date and estimated hour of arrival, and also probable date of departure.

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE

For a list of the headquarters of each participating society and section, see page 230, Science, 22 July. Both the Com-
modore and the Biltmore are AAAS headquarters hotels.

Flat Rates for Rooms with Bath*

Hotel Single Double Bed Twin Beds Suites
Commodore $ 8.50 $14.00 $15.50 . $21.00 to $52.50
Biltmore 8.50 14.00 15.50 45.00 and up
Roosevelt ' -~ 850 14.00 15.50 39.00 to 43.00
Belmont Plaza 8.50 14.00 15.50 ‘ 30.00 and up
Waldorf-Astoria 10.00 16.00 18.00 45.00 and up

* All rates are subject to a 5%, New York City tax on hotel room occupancy.

————————————— THIS IS YOUR HOUSING RESERVATION COUPON -— —— —————___

AAAS Housing Bureau ,
90 East 42nd Street Date of Application ................. ... ... ... ...,
New York 17, N.Y.

Please reserve the following accommodations for the 127th M eeting of the AAAS in New York, 26-31 December 1960:
TYPE OF ACCOMMODATION DESIRED

Suite ................ Desired Rate. ... ..... ... ......... Maximum Rate ........ ... .. . ittt
(Desired rate and maximum rate apply only to suites)

Number in party ............... .. Sharing this room will be: ... ... .. ... ...
(Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.)

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

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

First Choice Hotel .............c0vuuen.. Second Choice Hotel ...................... Third Choice Hotel ....................
DATE OF ARRIVAL ............. P DEPARTURE DATE ... .. . iiiiiitteitenanrrnnnnnnenneanns.
(These must be indicated—add approximate hour, A.M. or P.M.)

N A E e

(Individual requesting reservation) (Please print or type)
A DRSS .
(Street) (City and Zone) (Btate)

Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation.
2 DECEMBER 1960 1593
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1Opa ATTENUATOR

Hmy,

versatile new laboratory recorder

The new YSI recorder is a compact unit that can be used
with a variety of laboratory instruments to record data
over any set period. Ideal for temperature, pH, photo-
metric and other recording applications. Calibrated for full
scale deflection for operating ranges shown below. In addi-
tion, controls allow recording of up to 500V or 50ma full
scale. A segment of any instrument input range can also be
selected and expanded full scale. Accuracy *29% on all
ranges. Instrument plots point every 2 seconds. Pressure-

2 9 5 sensitive chart paper, 214" wide, eliminates inking. Easily

portable, unit weighs only 11 lbs.

VOLTAGE RANGE: 10mv, 100mv, 1V, 10V, 100V. AMPERE RANGE:
1pa, 10pa, 0.1ma, 1ma, 10ma. CHART SPEED: 1 inch/hr, 15inches/hr
supplied with recorder. Optional chart paper drives also available for
2, 3, 6, 10, 12 and 30 inches/hr.

No. 67935—Yellow Springs Instrument Model 80 Laboratory Recorder,
10” x 6” x 8”; 115 volts, 60 cycles AC, complete with chart paper $295.00

No. 67936 A—Extra Chart Paper,60ft.roll....................... 3.40

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

Export Department—Flushing 58, L.1., New York. In Canada: Canadian Laboratory Supplies
Limited. In Mexico: Hoffmann-Pinther & Bosworth, S. A.
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Picker QUﬂli'l'y nuclear training

4

iy & e, MBS

instruments ot budget outlay

SCALER ANALYZER RATEMETER  PROPORTIONAL  WELL FLOW GEIGER TUBE
CONVERTER COUNTER  COUNTER

PICKER NUCLEAR TRAINING INSTRUMENTS
permit scheduling full laboratory courses in
radioisotope techniques.

These transistorized instruments are remarkably
compact (as you can see above). They are good-
looking, rugged, easy to understand, and simple

to use. They have the versatility and capacity not
only for basic nuclear training, but for handling
advanced techniques like pulse height anaylsis

and rate function studies.

Their cost falls well within the reach of modest
equipment budgets, such as those supported by
A.E.C. grants-in-aid in pursuance of its Nuclear
Education Program.* For details, please call any
local Picker office (see ’phone book) or write
Picker X-Ray Corporation, 25 South Broadway,
‘White Plains, New York.

Picker X-Ray national sales and service network.
He’s there to protect your investment.

2 DECEMBER 1960

* The Picker Nuclear Division is
prepared to help interested insti-
tutions in drowing up training
programs in the use of nuclear
techwniques in biology, chemistry,
medicine, agriculture, physics,
and other fields.

Standing behind every Picker instrument is a local member o f the

Because of him the user of a Picker instrument is never left stranded.
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Greatest

The Nalge Co., Inc.
75 Panorama Creek Dr., Dept. 1512, Rochester 2, N.Y.
Send me new catalog

on complete Nalgene Laboratory Line,

Street..
City. Zone..........

NALGENE...

world’s FIRST
plastic laboratory
bottles!

Now, Nalge introduces the very first
line of plastic bottles and jars
made specifically for laboratory use.

Produced in virgin polyethylene or
polypropylene, Nalgene laboratory
bottles eliminate the hazards of breakage,
corrosion or contamination. Extra

safety is provided by their resilience,
non-slip grip, tight seal and stable base.

Nalgene closures of polypropylene are
precision made with strong semi-buttress
threads and built-in sealing rings to

give an absolutely perfect, leakproof fit.
Now you can have matching bottles

and closures by the same manufacturer.

Whatever your requirements . . . big

or little bottles, wide or narrow mouth,
clear or amber colored . . . Nalgene
laboratory bottles offer a new experience
in economy, convenience and safety.

Available through your laboratory
supply dealer.

@ THE NALGE CO,, INC.

ROCHESTER 2, NEW YORK

Today's Most Complete Line of Plastic
Laboratory Ware



Tommy is having a ball. But, while these bandages may
make amusing playthings, their real purpose requires abso-
lute sealed-in sterility. That’s where Castle Engineered
Sterilization, or “CES,” comes in.

CES research provides the know-how and equipment to
sterilize a thousand and one such hard-to-process items—
from adhesives to photographic film. All sterilization is its
province—the product, package, packaged product, selec-
tion and operation of equipment, and the handling, storage
and shipment of sterile supplies.

Whatever your problem, if it involves sterilization, you
can count on Castle Engineered Sterilization for the answers.

CES CONTRACT STERILIZATION will sterilize your product
for you—permitting market-testing of new products with-
out immediate equipment purchase.

WRITE today for literature. Initial CES research
and planning are without cost.

Castle

LIGHTS AND STERILIZERS
WILMOT CASTLE CO., 1713-13 E. HENRIETTA RD., ROCHESTER 18, N. Y.
2 DECEMBER 1960 1597

CES PROCESS DEVELOPMENT will research and ‘'pilot
test'’ your production process for you, for best integration
of sterilization,



AUTOMATED Increased convenience and versatility are

built in features of the new, VIRTIS MECHANIC-

FREEZE-DRYIN GG ALY REFRIGERATED FREEZE-MOBILE. This com-

plete freeze-drying system accomplishes virtually
For the all laboratory and pilot plant freeze-drying proced-

ures efficiently and automatically. The entire equipment

s La'borators is housed in an attractive, rugged, epoxy coated, carbon

. steel cabinet with stainless steel table top. Controls are
-Pilot Plant

front panel mounted for maximum operating ease. Four vacuum
drums can now be used with the MECHANICALLY REFRIGERATED FREEZE-MOBILE — the standard

dual purpose manifold and bull?drying chamber; an eighty port manifold for bacterial and virus
culture drying; a front loading automatically refrigerated and heated tray drying chamber; and the
revolutionary new centrifugal freeze-drying vacuum drum which permits freezing of samples by
evaporative freezing without danger of loss of sample due to foaming. #

7

U. S. PATENT
No. 2,907,117
No. 2,907,663

THE VirTis COMPANY INC.
GARDINER, N.Y.
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Made in West Germany

Accurate photometric measurements
of LIQUIDS, GASES and SOLIDS

ot highest resolving power of the spectrum

“CARL
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Extinction curve of benzine vapor.

Following Attachments
are available:

Fluorescence Attachment
Chromatogram Attachment
Reflectance Attachment

CAIE TEISS, IN

485 FIFTH AVENUE, NEW YORK 17, N. Y.
2 DECEMBER 1960

The spectral region ranges from far-ultraviolet 200 mp to near-
infrared 1,000 mp (2,500 mu by using a lead sulphide cell). The
instrument operates directly on 110-volt A.C. Voltage fluctuations
of +10% to —15% can be compensated for by means of its com-
bined magnetic and electronic voltage stabilizer. The transmission
and extinction scales are enlarged and projected on a ground-glass
window, assuring parallax-free readings.

The adjustment of the slit and that of the wave length is guaran-
teed to be free of lost motion. The slit width can be set within 0.2
mp absolute. As a consequence of the friction-free design, no lost
motion is evident when setting the wave length. For instance, the
combined error of setting and reading the wave length is guar-
anteed to be no greater than *=0.05 mpu at 250 mp. The effective
length of the projected micro wave length scale is enlarged so that
it is equivalent to a scale approximately 4 feet long and has a range
from 200 mp to 2,500 mg.

Weite for free detailed specifications.

COMPLETE
- SERVICE FACILITIES
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NEW Buchler
POLYBURETTE

For dispensing a variety of six substances
with an independent burette for each mate-
rial.

Eliminates need for intermediate rinsing of
the burette when different reagents are used
simultaneously for multiple titrations.

Built-in magnetic stirrer * Illuminated back-
ground facilitates reading.

Interchangeable burettes for deliveries from:
0.001 ml to 1.0 ml

All glassware can be easily sterilized.

$194.00
Request Bulletin §2-2600

New, Versatile Laboratory Aids To
SAVE TIME AND LABOR!

VISIT OUR BOOTHS (51-52)
at the ADVYANCEMENT OF SCIENCE SHOW

FRACTION COLLECTORS

for every program and budget

30 different models, including CON-
TINUOUS (for long-term or over-
night use), SECTIONAL (for process-
ing during fraction collecting) and,
shown below,

REFRIGERATED . .. the mobile
cold-room, refrigerated from
column to collecting tubes.

On casters.

Glassware and
turntable
temperature-
controlled.

Fraction
collectors
removable for
all-purpose
cold-room
work.

Now Available!
U-V MONITOR
ATTACHMENT

for rapid compound identification

ADAPTABLE TO ALL
FRACTION COLLECTORS

For complete description of all Fraction Col-
lector models, write for Bulletin $3-4000

1600

REMOVABLE MANIFOLD
OF STAINLESS STEEL

3.2122 CAP AND BULB
BRI

RUBBER SLEEVES IDGE ASSEMBLIES (10)

SET ADJUSTABLE POINTER
TO 10 DIVISIONS ABOVE
INDICATING POINTER

PLACE SAMPLE
IN POSITION

WHEN TIMER STOPS
AUTOMATICALLY,
RECORD SECONDS

RESET TIMER
TO ZERO

O) ® ®

TURN SWITCH
TQ "TITRATE" (No.2)

TURN SWITCH

SELECTED
T0 "ADJUST" (No.} TITRATION RANGE

VIBRATION SWITCH  THERMOREGULATOR
CCONTROL AND DIAL
THERMOMETER

Evaporate multiple fraction
cuts directly from test tubes
in 10-20 minutes!

Buchler Rotary
EVAPO-MIX

. For the rapid and simultane-

IF IT HAS AN END POINT . .. The

CHLORIDOMETER

WILL FIND IT MORE
QUICKLY, ACCURATELY,
AUTOMATICALLY!

In 6 Steps and in Less Than 60 Seconds

DIVERSIFIED NOW FOR ALL

CHLORIDE TITRATION APPLICATIONS
PRICE: Complete, ready for operation $498.00

Request Bulletin S4-2000

ous evaporation under controlled
temperature and vacuum of sam-
ples collected from a chromato-
graphic column, centrifuge tubes,
or by solvent extraction.

Price complete $436.00

Request Bulletin §3-2100 for
details

NEWD

Buchler

WATER BOOSTER

For laboratories in areas with low
or uneven water pressure

RAISES AND HOLDS PRESSURE AT
40 psi . . . Provides 2 Independent
and Powerful Aspirators
NOISELESS * CONTINUOUS
* NO MAINTENANCE OR
REPLACEMENT PARTS

Complete $249.00
Request Bulletin §2-9000

FLASH EVAPORATORS

FEATURES ¢ Glass-to-glass connections through-
out thc ¢vapoutlng system prevent any possibility
of i oceurs cnly wnthm
glass. « Bal d design p

without drag and Iavser output without loss of
material. « High torque, totally enclosed motor.
 Build it up with accessories for large scale work
and temperature control. ¢ Grows with your re-
quirements. ¢ Unit can be easily taken apart for
cleaning. ¢ Prices start from $129.35. Basic unit
not illustrated.

PORTABLE
MODEL

U.S PATENT 2,865,445

For the evaporation of aqueous solutions, high boiling point solvents, strong acuds,
alkalis and radiactive materials without contaminating back-drip.

U.S. PATENT 2,865,443
UNIVERSAL MODEL

Stondard equipment in most laboratories. Pre-
ferred for permanent installations and for heavy
duty operation, but with all basic features of
Portable Model. For continuous or batch opera.
tion, with easy conversion from one to the other.
Mode! FE-2 Batch $215.50. Model FE-2C for cons
tinuous operation $330.00.

Request Bulletin FE-1000 for details.

Precision Instruments

Immediate delivery, all prices F.O.B. Factory. All prices subject to change without nofice.

@M]Eﬂﬂﬂ,@m | Laboratory Apparatus BUGHLER INSTRUMENTS, INC.
"'STHIIMEK"

514 W. 147th STREET, N. Y. 31, N. Y.
ADirondack 4-2626
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The Cooke M15 . . . a laboratory microscope with superior

optical performance. Its clean design and precision construction
offer unequalled convenience, versatility and durability.
Manufactured at York in England . ..
specifications on all models available on request . . .

Model M15BY, illustrated above, 30X to 1000X, F. O. B. Boston, $429.

COOKE TROUGHTON & SIMMS, INCORPORATED

91 WAITE STREET, MALDEN 48, MASSACHUSETTS » IN CANADA: 77 GRENVILLE STREET, TORONTO



ackard/

TRI-CARB

LIQUID SCINTILLATION
SPECTROMETERS

are now

TRANSISTORIZED

P.O.Box 428-A Phone HUnter 5-6330

La Grange, lllinois .

ATLANTA © BOSTON ¢ LOS ANGELES -«

Since its introduction six years ago, the
Tri-Carb® Liquid Scintillation Counting
Method has become the leading method for
the radioassay of samples containing Tritium,
Carbon-14, Sulfur-35 and other alpha- and
beta-emitters. More samples of Tritium and
Carbon-14 are now being counted in the
Tri-Carb Spectrometer than in any other
instrument. Look around—with hundreds of
installations throughout the world, there is
a Tri-Carb Spectrometer near you.

The Tri-Carb Method has been developing
continually—both by new sample preparation
techniques and by improvements in instru-
mentation. And now the latest advance is
transistorization.

Greater reliability is one of the principal
advantages gained by transistorizing the Tri-
Carb Spectrometer. Both size and weight
of the electronics have been reduced. Power
consumption is appreciably lower and much
cooler operation is achieved. Line voltage
regulation and over-all stability have been
improved significantly by the transition to
solid state electronics.

In gaining these advantages no compromise
has been made in operating performance.
Specific figures showing the excellent count-
ing efficiencies with low backgrounds that are
obtainable under various conditions and with
many types of samples are reported in the
literature by numerous Tri-Carb users. Simi-
lar performance is routinely achieved with
the new transistorized design.

Other new developments are broadening
the scope of liquid scintillation counting.
Improved sample preparation techniques
now make this the method of choice for assay-
ing almost every type of sample material—
proteins, carbon dioxide, tissue, lipids,
tritiated water, completely insoluble materi-
als, etc. Special accessory devices have been
designed to adapt all Tri-Carb Spectrometers,
old and new, to continuous liquid flow moni-
toring in applications such as column chro-
matography, amino acid analysis, and tracer
or safety studies in plant or field streams.
Other new Packard accessory instruments are
also available for adapting all Tri-Carb Spec-
trometers for radioassay of the effluent from
gas chromatographs by both continuous flow
and fraction collection methods.

Transistorized Tri-Carb Spectrometers are
available now—and at no increase in price
over the older models. They are in production
and we can make prompt delivery. To receive
complete information on new transistorized
Tri-Carb Spectrometers and new accessory
equipment as well as general information on
current sample preparation techniques, write
or telephone.

NEW YORK ¢ PHILADELPHIA

PITTSBURGH ¢ SAN FRANCISCO ¢ WASHINGTON, D. C. o ZURICH, SWITZ.
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#4 OF A SERIES

LINEAR PROGRAMMED
TEMPERATURE GAS

WRITE FOR 10 page preprint
describing Model 609,
and descriptive brochure ;

' @

CHROMATOGRAPHY

4. ANALYSIS OF
ALCOHOLIC BEVERAGES

summarizing F& M's five
chromatographic instruments.

Gas chromatographic analysis of
“fusel oils” and flavor and aroma con-
stituents has proved a superior method
for alcoholic beverage analysis2:3:4.
Standard thermal conductivity detec-
tors, however, hamper direct gas chro-
matographic analysis because some
components elute simultaneously with
water and are masked out by it. Also,
analysis of many less volatile materials
has required the use of two columns
in seriesS.

Direct analysis of these materials
using a single column is now possible
on a gas chromatograph featuring the
ultra-sensitive flame ionization detec-
tor and linear programmed tempera-
ture. Programming separates low and
high boiling materials in a single run.
The flame ionization detector does not
respond to water. This is illustrated by
the chromatogram at the left of straight
bourbon whiskey, separated on a single
4 ft. Carbowax 20M columns. A

,‘;'. 77 twenty-five microliter sample of bour-
".",".l,':'g'.. bon was injected at 40°C and program-
s, med at a rate of 4.6°C/min. to 225°C.

FLAME IONIZATION LINEAR PROGRAMMED TEMPERATURE | Methanol and six other components

e T R e LI i L peak. After ethanol are some 34 peaks

GAS CHROMATOGRAPH « MODEL 609 | powsering tosetoff and other com-

Many of these are as yet unidentified.

_| FEATURING This separation was obtained using

=[ * Independent operation F & M’s Model 609 Flame Ionization
= ::rwui ;C_:F:::;:mn, d:'ec- Linear Programmed Temperature Gas

~[ * These ?en:pleroh?:'e:?ndicu?ed on Chromatograph. rr.hl.s chrom.ato.graph
- recorder chart offers parts per billion sensitivity, a
of * 18.liness hatsing rotes line operated electrometer with 2 x 10-12
iy St SR 'ﬁ’;’c‘"qbo e amps full scale sensitivity, automatic
= ! hydrogen flame reignition and eighteen
= linear heating rates. The instrument

accepts either packed or capillary col-
umns for programmed or isothermal

|CHROMATOGRAM OF STRAIGHT BOURBON | - operation to 300°C.
]ii NUMBER FOUROF A SERIES ;
[l e oo 20 ; LITERATURE CITED
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o nez, F. W., Jr., ‘“The Design and Eval-
uation of a Linear Programmed Tempera-
ture Gas Chromatograph Featuring a
S Hydrogen Flame Ionization Detector,’’

F & M presented at the Detroit Anachem Confer-
ence, October 1960.

b 5 ORPORATIO *Write F&M for free copies.

FaM

1202 ARNOLD AVE., N.C.C. AIR BASE
NEW CASTLE, DEL. PHONE EA 8-6606
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REICHERT

A SIGN OF QUALITY =
AROUND THE WORLD 5 bhad . MICRO PROJECTION
VIEWSCOPE

RESEARCH MICROSCOPE
"“ZETOPAN"

Precision Microscopes
! | and
e Microtomes for every
scientific field

PHASE MICROSCOPE
“BIOZET"

"“FLUOREX"

since 1876

il
UNIVERSAL CAMERA e AUTOMATIC SLIDING KOFLER MELTING POINT
MICROSCOPE “MEF"” MICROTOME “OME" APPARATUS

for complete information
or a demonstration

of REICHERT equipment ULTRAMICROTOME CLINICAL FREEZING
write or phone SITTE MICROTOME “OMP"

WILLIAM J. HACKER & CO. INC.

BOX 646 El WEST CALDWELL, N. J. B CAPITAL 6-8450
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Preparative gas chromatography points to new standards of purity. The Megachrom’s* large
sample capacity, 100 times larger than that of typical analytical instruments, is a potent new tool
for the research chemist. Chromatographic resolution of large volume samples, up to 20 cc,
quickly and conveniently isolates workable quantities of fractions that are 99.99+ % pure—so pure
that they re-define established infrared standards. Infrared spectra of ultra-pure trace compo-
nents now can serve toidentify low ppm concentrations of flavor- and odor-causing contaminants,
and trace impurities resolved from raw material inputs or finished products. ¥ The Megachrom
is a convenient means of separating and purifying the components of basic process streams for

reaction studies aimed at improving process efficiency and controlling undesirable side reactions.

For complete information, write us for Data File 38-49-04 Beckman

LTS

Scientific and Process : Instruments Division = @52
/ Beckman Instruments, Inc. 2 VEARs @
*TRADEMARK, BII Fullerton, California 35108




You can tip over PYREX cylinders, but
it takes some doing because of the
extra big bases. You’ll find them hard
to break or chip because of the tough
glass. You’ll never have one roll off
the table because of the hexagonal
shaped base.

Treat them like regular cylinders
and they’ll last up to three times longer.

There are other advantages, too.
Each of these different cylinders has
special features.

MORE BOUNCE, LESS BREAK. Cylinder
No. 3046 is made for general use. Tip

LESS TIP
CHIP & BREAK
WITH PYREX

CYLINDERS

it over and it usually bounces, rarely
breaks. A shoulder below the rim takes
the shock—not the lip or rim. The top
is reinforced, to boot.

STEEL VEST. Cylinder No. 3025 is a
1000 ml capacity model for transport-
ing large quantities and sampling pilot
plant runs. Drop it when it’s filled and
there’s a mess, but no break. The steel
shield takes the bang. You’ll probably
find the large handle handy, too.

LESS TO REPLACE. You can use cylinder
No. 3075 in non-critical work. If it
breaks, you can replace just the cylin-

der, since the plastic base detaches. It
costs less than a Class A cylinder with
built-on base.

These are just 3 of 11 standard
PYREX cylinders designed for the lab.
All are made with No. 7740 glass—its
balanced properties give you high re-
sistance to heat shock and chemical
attack. Check the quantity discounts—
up to 23.5%.

CORNING GLASS WORKS
7512 Crystal Street, Corning, New York
CORNING MEANS RESEARCH IN GLASS

PYREX- laboratory ware... the tested tool of modern research
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Coleman Junior Speéh’ophotomeier with Ultramicro Analytical Pr&;rém

Program for Economical
Laboratory Growth

Good laboratory planning provides for the orderly growth and
expansion of laboratory facilities.

Planning that begins with a Coleman Junior Spectrophotometer
assures immediate mastery over the great science of spectro-
photometric analysis—but more important it sets the stage for
the addition of new techniques and whole new analytical sciences:

The Coleman Ultramicro Analytical Program adds the whole
new science of ultramicro analysis to the Junior Spectro-
photometer, without interruption of existing routines or
addition of unnecessary new equipment;

The Coleman Flame Photometer combines with the Junior
Spectrophotometer, in a masterpiece of efficiency and econ-
omy, to add rapid, precise flame measurements of Na, K,
Ca, Mg;

The Coleman Electronic Photofluorometer is the finest and
most economical instrument for general fluorimetric analy-
sis. Operated with the Junior Spectrophotometer it achieves
a fifteen-fold gain in sensitivity that gives it analytical capa-
bilities surpassing those of instruments costing more than
twice as much.

This is planned instrumentation, providing orderly, economical

Coleman Ultramicro Analytical Program............Bulletin No.
Coleman Electronic Photofluorometer........... ... .Bulletin No.
Coleman Flame Photometer. ... ................... Bulletin No.

COLEMAN INSTRUMENTS, INC., MAYWOOD,

2 DECEMBER 1960

! “EJo‘lekman i"lame th;tome!e;

] : - Col
expansion of laboratory scope, without obsolescence or disturb- Elocironts Fhtotinaromater

ance of the foundations upon which the growth is built.

SB-263
SB-245
SB-242A

ILLINOIS

1609



S e
|

nckrodt Karl. Fischer
its initial tifer ove

|
{

BEEE
Reagent, Patent )
r a: tyl}:iCbl b-week

period of use..

MALLINCKRODT K-F/ |

SCIENCE, VOL. 132




2 DECEMBER 1960

MALLINCKRODT

...your source of quality laboratory chemicals and personalized service

Atlanta (cont’d)

SCIENTIFIC PRODUCTS
Div. American Hospital Supply Corp.
GL 7-2588

ILLINOIS
Chicago
CENTRAI. SCIENTIFIC COMPANY
WE 5-86

CI‘IICAGO APPARATUS COMPANY
BR 8-4630

SCIENTIFIC PRODUCTS
Div. American Hospital Supply Corp.
UN 4-6303

W. M. WELCH MANUFACTURING CO.
MI 2-2000
KANSAS
Wichita
SOUTHWEST SCIENTIFIC CORP.
AM 2-05
KENTUCKY
Louisville
B. PREISER COMPANY, INC.
JU 3-0667
LOUISIANA
New Orleans
CONSOLIDATED DRUG & CHEM. CO.
VE 5-8591
MARYLAND
Baltimore
HENRY B. GILPIN COMPANY
MU 6-8400
MASSACHUSETTS
Boston

CAMBOSCO SCIENTIFIC COMPANY
AL 4-58

CENTRAI. SCIENTIFIC COMPANY
PR 6-1800

MACALASTER-BICKNELL CO., INC,
Ki 7-6933

SCIENTIFIC PRODUCTS
Div. American Hospital Supply Corp.
TW 4.6440
MICHIGAN
Ann Arbor

EBERBACH & SON COMPANY
NO 2-5634

Detroit
HARSHAW SCIENTIFIC
Div. of Harshaw Chemical Company
VE 6-6300
MINNESOTA
Minneapolis
GEORGE T. WALKER & CO., INC,
FE 3-3343
MISSOURI
Kansas City

ALOE SCIENTIFIC
EM 1-5555

CHICAGO APPARATUS CO. (MO.)
Vi 2-5116

St. Louis

ALOE SCIENTIFIC
VO 3-6380

CHICAGO APPARATUS COMPANY
of St. Louis
EV 5-5992

NEBRASKA
Omaha
MILLER CHEMICAL COMPANY
JA 4987

NEW JERSEY
Bloomfield

;f.lENT;FIC GLASS APPARATUS CO.

Linden
ACE SCIENTIFIC SUPPLY COMPANY
WA 00

Millville

MACALASTER-BICKNELL CO., INC

TA 5-3222

Mountainside

CENTRAL SCIENTIFIC COMPANY

AD 3-200

Paterson

GENERAL LABORATORY SUPPLY CO.
AR 4-5954

Trenton

PARA LABORATORY SUPPLY CO.
TU 2-4545

NEW MEXICO
Albuquerque
THE MINE & SMELTER SUPPLY CO.
CH 7-4141

NEW MEXICO CHEM. SURGICAL CO.
CH 7-8808

NEW YORK
Albany
ALBANY LABORATORIES, INC.
HE 4-1747

KRACKELER & CAMPBELL, INC,
HO 2-4281

Buffalo

SCIENCE KIT

LU 3655

New York City

AMEND DRUG & CHEM. CO., INC,
GR 3-4772

AMERICAN SCIENTIFIC SUPPLY CO.
IL 8-8896

LISSCO SCIENTIFIC COMPANY
RE 9-0222

PALO LABORATORY SUPPLY
CO 7-0075

SCIENTIFIC PRODUCTS
Div. American Hospital Supply Corp.
IN 1-5100

STANDARD SCIENTIFIC SUPPLY CORP,
SP 7-0660

Poughkeepsie

DUSO CHEMICAL COMPANY

GL 4-6500

Rochester

BIOLOGICAL SUPPLY COMPANY

GR 3-4291

Syracuse
MACALASTER-BICKNELL CO., INC,
SY 73-4541

NORTH CAROLINA
Durham
CARDINAL PRODUCTS, INC.
DU 9-2017
Elon College

CAROLINA BIOLOGICAL SUPPLY CO.
JU 4-8801

OHIO
Cincinnati
HARSHAW SCIENTIFIC
Div. of Harshaw Chemical Company
RE 1-9100
Cleveland
HARSHAW SCIENTIFIC
Div. of Harshaw Chemical Company
VU 3-2424
Columbus
K&l SCIENTIFIC
CA 8.5527
ORR, BROWN & PRICE COMPANY
CA 4-2291
SCIENTIFIC PRODUCTS

Div. American Hospital Supply Corp.
HI 4-7869

OKLAHOMA
Oklahoma City

THE MELTON COMPANY, INC.
CE 5-7481
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UP-TO-DATE LABORATORIES DEMAND

1612

There is no room in the modern research laboratory for
the now obsolete methods and instruments of yesterday.

METTLER balances are outstanding examples of mod-
ern instrumentation. They are:
® very precise

e simple, fast and convenient in
operation

e well designed and of sturdy
construction

They are available in a full line from the micro balance
to units weighing in the kilogram range.

Write today for the complete file on
the modern Mettler balances.

MODERN INSTRUMENTS

METTLER INSTRUMENT CORPORATION

P. 0. BOX 100, PRINCETON, NEW JERSEY
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A sound service policy — and fast service —
are important to anyone making such a
substantial investment as an instrument like
our CN-110. And in spite of all the advanced
designing and “technological breakthroughs”
currently in the news, things can go kaput.
Our units are no exceptions — but one nice
thing about them is the fact that almost all
circuitry is confined to small, uncluttered,
inexpensive boards. If you call in the problem,
we can have a new board flying first-class jet
almost as soon as you hang up. On the slight
chance that factory assistance is needed,

we can dispatch one of our top dogs* in a
plane we keep for that purpose. Service is by
no means the least of your worries and rates
some thought when you make a purchase.

We also use the plane to ferry demonstrators
hither and yon when prospects want to see

it “live” in their own facilities and under
their specific working conditions. This we can
do easily — just a phone call (collect) from
you will set it up.

new logic . . . We now have several new
plug-in logic units for the CN-110 that bring
the total of standards up to six: 2 Pulse

Height, Time-of-flight, Pulsed Neutron, Mass
TMC AIRS Spectrometer, Pair Spectrometer (16 x 16).
NEW SERVICE POLICY... And we think we can concoct just about any

other, program that might be needed. The

first four listed here are described in the
6-page folder that gives details of the complete
system and its various methods of readout.

The transistorized CN-110 bench-top
256-channel analysis system, its
interchangeable plug logic units, and sundry
types of readout are all described in a new
6-page bulletin, available on request.

growing . . . Our brand new building is now
complete. We’re hoping to fill part of the
space with bright young men interested in
transistor circuit design work in a congenial
company. The confusion is about average,
but no one is really frantic —
yet. If you’re interested, write to
the attention of our

Director of Engineering.

W TECHNICAL MEASUREMENT CORPORATION
441 Washington Avenue, North Haven, Connecticut
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SCIENCE

Two Weeks B.C.

Since this issue of Science is largely dedicated to the 1960 AAAS
meeting, some comment here on this traditional event has become a
pleasant practice. This time we are thinking about the care and feed-
ing of program copy—feeding it daily, that is, to an unusually under-
standing printer. As an omelet is impossible without fractured eggs,
so a printed program is nothing without reworked copy.

Converting the raw copy of the 18 sections, of several AAAS com-
mittees, and of some 50 societies into a program of 300 pages seems
a bit of a chore on some days, on others, a monumental task. We must
meet a tight printing schedule—and on some days the copy is rawer
than on others!

On deadline day, 1 October, the small office staff at once begins
to quarry the avalanche of copy. Each one of us knows that the pro-
gram must be produced in 8 short weeks. Most observers marvel that
it can be done. Precious time would be gained if no program copy
had to be retyped, but too often this step is necessary. Despite ad-
vance suggestions, many manuscripts arrive single-spaced, full of solid
caps, heavily underlined, in pale ditto with letters missing, or laid out

- like an ad—all difficult for an editor and far too rugged for the tired

eyes of linotypists.

As October’s golden days merge into sere November, the pace
becomes still more frenetic. Sheaves of galley proof deck the desk
tops and bury all but the most urgent correspondence. When 125
arrangers return their proof, anguished moments may ensue. Perhaps
scheduled days have been changed or larger rooms requested: room
assignments must be reshuffied and innocent participants affected.
Authors’ alterations of the usual type—added papers, renumbered
papers, new titles for old, authors’ names respelled, forgotten initials
inserted—all take time. One missing institutional connection for a
participant may necessitate several phone calls and hours of research.

In mid-November, “Pagination Day” brings page proof. Now,
would-be authors are shocked to be too late; exhibitors still want
booth space; banquet advice is given; and weekly releases on “The
Meeting” are prepared for Science and other journals. As the news
gets out, three telephones interrupt ceaselessly. These are reasonable
requests for information, but how one wishes for a single recorded
speech that politely could summarize programs in response to: “Can
you tell me something about the meeting?” We’re in a spot where
automation can’t help, but our morale wavers not.

In the last two weeks, we are tempted to work after hours, on
Saturdays, or even around-the-clock—especially when a 2500-name
index looms—but we do resist. And, in D.C., our ladies may not labor
longer than 40 hours in any week!

At long last, our annual travail attains its goal, and blissful euphoria
prevails. We tilt back, relax slightly, and sincerely rejoice that all
advance registrants will get their programs about two weeks B.C.—
i.e., before Christmas!—RAYMOND L. TAYLOR, AAAS.



NSCIOUS?

Need accurate color matches? Exact shades? Rigid color control? In countless appli-
cations . . . from paints to ceramic tile to textiles . . . the B&L Spectronic Color Analyzer
gives you precision color measurement at the lowest cost in the color analysis field.

BAUSCH & LOMB

pectronlc

COLOR ANALYZER

Basic photometric unit is the B&L
Spectronic 20, the best seller in the
Colorimeter-Spectrophotometer field.

1616

BAUSCH & LOMB

PINPOINT ANY COLOR! Accurate scale readings of percent reflec-
tance allow easy construction of spectrophotometric curves and
computation of C.I.E. numerical designations. Eliminates human
judgement errors . . . operator needs no previous experience.

MATCH ANY COLOR! Exact color identification lets you match
previous production runs; keeps production to specifications.
Handles all sizes of samples.

THREE INSTRUMENTS IN ONE! Switch from reflectance measure-
ments to general colorimetry or spectrophotometry in two
minutes.

LOWEST PRICE. ONLY $555! And you won’t find equal perform-
ance at twice the price! Spectronic Color-Analyzer attachment
for use with any Spectronic 20 Colorimeter, $300.

WRITE for Catalog D-290 or live

laboratory demonstration. No obli-

gation, of course. Bausch & Lomb

SINceVﬁsa Incorporated, 64212 Bausch Street,
Rochester 2, N.Y.
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Color-Changing Paint Indicates

DANGER!
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j . case, original white color
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DerecroTEmMps are temperature indicating paints which
change from one color to a totally different color when
certain temperatures are reached. They are used in hun-
dreds of operations from chemical processing, petroleum re-
fining to welding, forging, heat treating and wherever moni-
toring surface temperatures can improve a product quality
or reduce production costs. The distinctive color change can
be seen at distances, avoiding the need to get close to hot
objects. Application bulletins on specific uses and colorful
folder available. Phone

SWinburne 9-0500 or write.

DetecToTEmp

Paint available in 4 oz. and 1 Ib. metal cans,
36 types cover temperature range
from 40°C to 1350°C

Thermochrom

Crayons convenient for testing surface 5
temperatures of small areas. 18 crayons
Gover temperature range from 65°C to 670°C.

CURTISS Bl WRIGHT

Princeton Division ¢ Princeton, New Jersey
Inquiries from qualified Manufacturers Rep. invited.
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Read temperature
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® ACCURATE...
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® RANGES...
From —35
to +150°C.

® DIRECT
READING ...

In °C. and °F.
® REMOTE ;
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ING...

Leads to
1000 feet

e LOW
COST . -
Priced from $72.00

e STABLE. ..

Mercury cell battery models, regulated line operated models

e PROBES...

Interchangeable and special for human, animal, laboratory use
For Thermometer bulletin write Dept. 5126

TRI-R INSTRUMENTS

Developers of Electronic and Mechanical Instruments for Scientific Research

144-13 JAMAICA AVENUE, JAMAICA 35, N.Y.
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RIGGLE
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COUNTER

designed by Grant C. Riggle
“of National Institutes of Health
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bly in refrigeration rooms.
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Washington, D. C.
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AAAS Symposium Volume No. 61

BIOLOGICAL AND CHEMICAL CONTROL
OF PLANT AND ANIMAL PESTS

Editor L. P. Reitz April 1960

274 + xii pp., 11 illus., 11 tables, 6 x 9, index,
references, cloth

Price $5.75; AAAS members’ prepaid orders
$5.00

Presented by the Section on Agriculture at the Indian-
apolis meeting, AAAS, 28-30 December 1957

. . The Public’s Stake in Pest Control
. . . Recent Advances in Chemical Control
. . . Biological Control of Pests

. . . Nineteen topics of importance about pest
control ranging from quarantine and health
problems to control of pests with chemicals
and genes

English Agents: Bailey Bros. & Swinfen, Ltd.
Hyde House, West Central Street
London W.C.1, England

AMERICAN ASSOCIATION FOR THE
ADVANCEMENT OF SCIENCE

1515 Massachusetts Avenue, NW
Washington 5, D.C.
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to incubation. ..
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From General
Measurements
Inc., Div. of
Precision
Scientific Co
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"CONTINUOUS,
RADIOACTIVE
GASand LIQUID

Operating temperatures are controlled
throughout Hotpack’'s efficient bacteriologi-
cal incubators to =0.5°C. Critical culture
studies are protected, growth promoted by
gentle, uniform air distribution . . . key to
this superior performance is Hotpack’s

UNIFLOW convection. Air — heated, re-

Complete automatic systems for in-stream gas and

fiidécated of hianidiied = 3 chatneled liquid analysis, using the most efficient techniques,

evenly to all areas of stainless steel chamber. an ion - chamber - electrometer combination and
scintillation counting.

Choose from two temperature ranges. . . 35°

to 60°C or 0° to 60° . . . and chamber space o VERSATILE: For small and large animal experiments, and human

up to 25 cu. ft. Whichever range and en- studies.

vironment you need, a dependable LIMI- o SENSITIVE: Require minute experimental doses of radioactivity.

STAT automatically prevents damaging o CUSTOM-BUILT: Can be modified to suit your applications. Wide
over-temperatures! Incubator is optionally

5 z ; 3 : selection of accessories.
fg:rl? gsg with CO. fittings for introducing o TROUBLE-FREE: Units in operation over one year without main-
; tenance and service calls.
Humidification, dehumidi-
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built-in, wet and dry bulb
thermostatically controlled
through 20% to 989, RH.
Flanging optional for
flush, recessed mounting.
Write for Incubator bulle-
tin today.

Model 3000 — Continuous Liquid Scintillation Counter. Auto-
matically detects and records radioactive fractions from any
chromatographic column, Effluent may be collected in a frac-
tion collector for further evaluation.

Model 2000 — Continuous Radioactive and Non-Radioactive
Metabolic Analyzer. Permits continuous measurement of C1202
excretion by infra-red absorption, C!#O2 excretion by ion
chambers, and specific activity by a ratio-analysis circuit and
recorder. See photo above.

Model 1100 — Llow Llevel Analyzer. For continuous in-stream
analysis of respiratory C1*Oz from animals or humans.

For more information, ask for Bulletin 2000 §

ENVIRONMENTAL ROOM | LAB BATH

THE ELECTRIC HOTPACK CO., INC.
5086 COTTMAN AVENUE + PHILA. 35, PA.
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SHADOGRAPH TYPE 4200

Unequalled for versatility,
speed and visible accuracy . . .

SHADOGRAPH" BALANCE SAVES TIME
IN COUNTLESS LABORATORY USES

FAST — The Shadograph comes to rest OTHER SHADOGRAPH
almost immediately. MODELS

EASY TO READ — Light-beam pro-
jection indication provides a sharp
shadow-edge reading on a frosted glass
dial. Parallax reading is eliminated.

WEIGHS OUT-OF-LEVEL — The
Shadograph is easily moved from one
location to another; it weighs accurately
without leveling; and is unaffected by
normal vibration.

MODEL 4203B-TC-SA,

RUGGED — The Shadograph is a pre- SMALL ANIMAL BALANCE
cision instrument, sturdily constructed
and designed for utmost dependability
in day-in-day-out laboratory use.

Models are available with visible sensitiv-
ity from one milligram (2000 milligrams
capacity) to two grams (35 kilos capac-
ity). We will be glad to demonstrate the
time-saving advantages of the Shadograph
in your laboratory. No obligation, of

course. Write for our laboratory catalog. MODEL 4142, TISSUE
AND TUMOR BALANCE

THE EXACT WEIGHT SCALE CO.
901 W. FIFTH AVE., COLUMBUS 8, OHIO
In Canada: 5 Six Points Road, Toronto 18, Ont.

Sales and Service Coast to Coast
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Letters

Further Competitive Exclusion

The perennial battle on what is now
known as the “competitive exclusion
principle” has again been joined by
LaMont Cole [Science 132, 348 (1960)],
who minimizes its importance. I will
follow L. C. Birch and define competi-
tion as occurring “when a number of
(organisms) . . . utilize common re-
sources the supply of which is short;
or if the resources are not in short sup-
ply competition occurs when the (or-
ganisms) seeking the resource neverthe-
less harm one another in the process’™
[Am. Naturalist 101, 5 (1957)].

The environment of an individual
can be partitioned into several areas, as
has been done perhaps most clearly
by H. G. Andrewartha and L. C. Birch
[Distribution and Abundance of Ani-
mals (Univ. of Chicago Press, Chicago,
Ill., 1954)]. It is well known that re-
lated allopatric species are often indis-
tinguishable in their requirements for
food or “a place in which to live.” If
only one of these two aspects, which
may be called subniches, or an essen-
tial part of either of them, is in short
supply relative to the needs and be-
havior of the species, they cannot
indefinitely coexist unless (i) they are
equally fit in this environment, (ii) im-
migration replenishes the less fit species,
or (iii) the species are prevented by
some extrinsic or intrinsic cause from
ever reaching the population size where
they would compete. It does not matter
that the species may differ in many
other respects; the possession of iden-
tical requirements in one or a part of
one of the two subniches, if this is at
any season or stage a limiting factor
to population size, is enough for the
elimination of one species. This restate-
ment of the principle is thus stronger
and more testable than the usual one.

Cole cites an example from Skellam
purporting to show a case where the
principle is false. But they assume “that
the species are equally good competi-
tors,” so that it is no wonder that both
are present indefinitely, and “competi-
tive ability”” is used so narrowly that
it excludes differences in fertility, which
are then brought in to balance the via-
bility component of fitness when the
latter differs. But it is certainly rare,
and perhaps nonexistent, that two
species would have precisely the same
total fitness in the same range of en-
vironments, although in closely bal-
anced situations either might be elimi-

.nated because of, for example, unpre-

dictable individual interactions, which
could lead in nature to a fluctuating and
patchy distribution of largely pure areas
of each species, as in Skellam’s model.
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Cole’s alternative maxim may be re-
phrased to read, “Species cannot exist
indefinitely because of the inevitability
of random extinction,” but, except for
individual demes and some rarer (and
therefore less fit) species, this is unim-
portant even over geological time. Most
individual species, not to mention life
itself, are not likely ever to become
extinct by “random” fluctuations, by
which I mean simply those for which
the causal complex is not adequately
known, and which in some cases seem
actually to be self-damping.

Competition (in the sense defined)
is rare or absent in nature at any one
time and place, because of the short
time before the elimination of one of
the species. Mainly its importance is
supported by (i) allopatry of species
with apparently identical subniches, (ii)
waves of replacement (as in Brown’s
studies on the ants of the Pacific
islands), and (iii) the few nonequilib-
rium situations now known. Apart from
plant successions, which demonstrate
the principle beautifully, the latter
mainly involve artificially introduced
species, such as the gray squirrel in
England. Although the importance of
competition in these latter cases has
been questioned, perhaps justifiably in
some, it is usually not clear why the
native species should decrease immedi-
ately upon the arrival and expansion
of the newcomer, except by some form
of competition (which may not be ag-
gressive but in the form of higher
fertility or some other advantage). Even
if exceptions to the principle as now
stated could be proved, they would
merely add further qualifications to its
use and not remove its wide applicabil-
ity in explaining the distribution of
related organisms.

LEIGH VAN VALEN
Department of Zoology,
Columbia University, New York

Leigh Van Valen seems determined
to remain entangled in what I referred
to as “the semantic difficulties surround-
ing competitive exclusion.” I think I
know what he means by a “subniche,”
but what factors make two species
“equally fit” and under what conditions
do they “harm one another?” I will
concede that the individual organism
is “harmed” by the predator that totally
consumes it or by the competitor that
causes it to starve to death, but this does
not necessarily harm the population to
which the individual belongs. At this
level the activities of other species in
holding down numbers may be im-
portant influences favoring survival. I
do not find myself enlightened by dog-
matic assertions containing ambiguous
words but, if Science is going to print
Van Valen’s letter, I suppose it merits
an answer.
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Van Valen’s “restatement of the (ex-
clusion) principle” in a “stronger” form
is an unsupported assertion that, in the
absence of immigration, two species
actually limited by competition for the
same “subniche” or “part of one” can-
not coexist unless “they are equally fit
in this environment.” Now, most pro-
ponents of competitive exclusion believe
that species can coexist if there are dif-
ferences between them and my aim was
to present a model in which they can
coexist without such differences. In my
boiled down version of Skellam’s model
I (not “they”) undoubtedly made the
species “equally fit” by assuming no

differences whatsoever. This limita-
tion is not an essential part of Skellam’s
model.

If Van Valen will go to the original
he will learn that, with no immigration,
two species limited by the same “sub-
niche” (“a place in which to live”)
can contribute different numbers of
potential offspring per individual to the
next generation (does this not make
them unequally fit?) and can still co-
exist indefinitely—provided that we
neglect the possibility of random ex-
tinction, which Van Valen asserts to
be unimportant.

My report was not designed to advo-
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cate any particular definitions or models
of competition but to warn against
uncritical acceptance of competitive
exclusion as an axiom. I am confident
that there remain great possibilities for
contributing to our understanding by
investigating species interactions under
specified conditions in the field, in the
laboratory, and in theory. For example,
M. H. Williamson [Nature 180, 422
(1957)]1 has given objective definitions
of “controlling factors” and “competi-
tion” and has investigated objectively
the circumstances under which compet-
ing species can and cannot coexist. I
doubt that Van Valen will find much
comfort in Williamson’s conclusions but
I commend the paper to him as an
example where it is possible to debate
the reality of the assumptions [H. G.
Andrewartha and T. O. Browning, Na-
ture 181, 1415 (1958); M. H. William-
son, ibid.] and where we are left in
no doubt about the nature of the con-
clusions or how they were reached.

: LaMonT C. CoLE
Department of Zoology, Cornell
University, Ithaca, New York

Social Responsibility

The report of the AAAS Committee
on Science in the Promotion of Human
Welfare, as published in the 8 July is-
sue [Science 132, 68 (1960)], is most
interesting; I am writing with regard to
three items in this report.

The report mentions, under the head-
ing “Scientists’ approaches to their so-
cial responsibilities,” a third group,
“typified by the Society for Social Re-
sponsibility in Science, which takes the
view that scientists have a moral respon-
sibility to try to limit to ethical uses
the applications of science and tech-
nology.” This statement, while com-
pletely correct, may yet give a wrong
impression on one point: the members
of the society believe that such limita-
tion can be achieved only by a personal
commitment. Thus, the members try
to decide for themselves what an ethi-
cal use is; they try to foresee the appli-
cations of their work (and in part, of
course, scientists today work directly
on applications in any case) and limit
their work to tasks which appear ethi-
cal to them in the light of the above
criteria. They do so for the dual rea-
son that they feel (i) that only so can
they fulfill their social responsibilities
and (ii) that such personal commitment
is the best way of educating the na-
tional and international community to
the awareness of moral and social im-
plications. In the brief text of the
report, the words “try to limit,” might
be taken to imply such means as strikes
which would bring pressure to bear on
scientists of opposite views, Such pres-
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SCIENTIFIC PUBLICATIONS
y~~~~~~ NEW 5th (1960) EDITION

ATextbook of Histology

Functional Significance of Cells and
Intercellular Substances

NANAAAANS

By JOHN C. FINERTY

Professor of Anatomy, School of Medicine, University
of Miami, Coral Gables

and E. V. COWDRY

Emeritus Professor of Anatomy, School of Medicine,
Washington University, St. Louis

Here are the most recent concepts of cellular structure
and function. In addition, no other textbook gives the
complete explanations of the light microscope as well as
the electron microscope. The usefulness of this text as
a teaching vehicle is enhanced by the abundance of
tabular matter and laboratory suggestions.
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BUCHANAN—-FUNCTIONAL NEURO-ANATOMY.
About 375 pages, 7”7 x 10”. Approx. 300 illustrations,
several in color. New 4th (1961) edition. Ready
January.

FAUST AND RUSSELL—CRAIG & FAUST’S CLINI-
CAL PARASITOLOGY. 1078 pages. 346 illustrations
and 7 plates in color. 23 tables. 6th edition. $15.00.

GOLDBERGER—A PRIMER OF WATER, ELEC-
TROLYTE AND ACID-BASE SYNDROMES. 322
pages, 514" x 734". 38 tables, charts and diagrams.
$6.00.

GRAY’S ANATOMY OF THE HUMAN BODY-—
Edited by cHARLEs MAvo coss, M.D. 1458 pages,
7" x 107. 1174 illustrations, mostly in color. 27th

edition. $17.50.
MARTIN—PHYSICAL PHARMACY. 692 pages plus
end papers. 168 illustrations. 108 tables. New. $15.00.

QUICK—HEMORRHAGIC DISEASES. 451 pages.
Illustrated. 31 tables. $9.50.

QUIMBY, FEITELBERG AND SILVER-—RADIO-
ACTIVE ISOTOPES IN CLINICAL PRACTICE.
451 pages. 97 illustrations. $10.00.

SMITH AND JONES—VETERINARY PATHOL-
OGY. 959 pages, 7” x 10”. 661 black and white illus-
trations on 263 figures and 6 in color on 1 plate.
$17.50.

WHITLOCK — DIAGNOSIS OF VETERINARY
PARASITISMS. 236 pages, 814” x 11”. 368 illustra-
tions on 98 figures. New. $10.00.

WINTROBE — CLINICAL HEMATOLOGY. 1184
pages. 236 illustrations and 20 plates, 18 in color. 65
tables. 4th edition. $15.00.

WOHL AND GOODHART-MODERN NUTRI-
TION IN HEALTH AND DISEASE. 1152 pages. 75
illustrations. 155 tables. 59 CONTRIBUTORS. 2nd edition.
$18.50.

LEA & FEBIGER

Washington Square  Philadelphia 6, Pa.
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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.
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sure is not part of the goal of the Soci-
ety for Social Responsibility in Science.

With regard to item 5 (page 72)
“How can scientists best meet their
social responsibilities?” the authors of
the report suggest “discussion among
scientists.” It is hoped that the AAAS
may arrange, at an annual meeting, a
forum to discuss the several means to
achieve this end. It seems to me that
there is no single means, either pres-
ently known or probable in the near
future. Instead, a number of means
will have to be utilized simultaneously.
Such means include education of the
public with regard to social issues; they
include work with the legislature; they
include, also, the personal commitment
mentioned above.

" Finally, with regard to the code of
ethics mentioned in item 6, I recognize
that there are scientists in several fields
who put great emphasis on such a code.
This is not the place to debate the
usefulness of such codes per se; rather,
I would enter a plea that if such a code
is developed it should state clearly its
basis: Does it deal only with what one
might call the “production” end—
namely, truthfulness, honesty, and so
on in developing scientific insights—
or does it deal also with the “consump-
tion” end—the application of science
to -technological ends and to humanity
in general?

VICTOR PASCHKIS
School of Engineering, Columbia
University, New York

American Men of Science

As editor of American Men of Sci-
ence, I would like to call to the atten-
tion of the readers of Science the
confusion caused by the titles which
have been adopted by others in the bio-
graphical publishing field.

There has been published for several
years a small directory called Lead-
ers in American Science. This has been
confusing to many busy scientists be-
cause of the similarity of the above title
to American Men of Science and Lead-
ers in Education.

Recently, the Institution for Research
and Biography changed the name of its
directory from Who’s Important in
Medicine to American Men of Medi-
cine. The fact that both the name and
the price of the volume are similar to
American Men of Science has caused us
to receive hundreds of questionnaires
from persons believing it to be under
the same editorship and publisher as
American Men of Science. We wish to
say that Leaders in American Science
and American Men of Medicine are
in no way connected with American
Men of Science or Leaders in Educa-
tion.

STIR-PLATE

Combines a continvously variable
magnetic stirrer and a stepless,
precision-controlled hot plate.
Lets you stir and heat liquids
simultaneously . . . or do either
independently. Magnetic stirring
action stirs liquids in closed or
vacuum-sealed systems, odd-
shaped, narrow-necked, and
other flat or curved-bottom con-
tainers. 7Y8” square hot plate
thermostatically controlled over
entire range to 700°F. Price
complete with two stirring
magnets and 5’ cord, $84.50.
Write for literature and name
of nearest dealer.

THEROMOLYNE CORPORATION
(Formerly Thermo Electric Mfg. Co.)
568 Huff St., Dubuque, lowa
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American Men of Science for the
past 35 years has been under my edi-
torship. I have always placed great im-
portance in the care exercised to assure
that financial support and subscriptions
have no relationship whatsoever to the
inclusion of individuals in the directory.

The 10th edition of American Men
of Science, including both the Physical
and Biological Sciences and the Social
and Behavioral Sciences, will come to
around 130,000 names. It is probably
the most complete directory of its kind
in the world.

JAQUEs CATTELL
Arizona State University, Tempe

Open Literature

An article in the Russian newspaper
Ekonomicheskaya gazeta (Economic
Gazette) of 24 August 1960 shows
that an influential part of Soviet public
opinion desires now a stricter control
over the Russian technical press in
order to prevent publication of data
that may benefit the government of the
United States or industry in this coun-
try. This newspaper is published by the
central committee of the Communist
party, and it may be assumed that
nothing would appear there which is
contrary to the prevailing views of the
leaders of the Communist party.

After referring to the Francis Powers
case and citing a number of cases of
Soviet engineers who carelessly talked
to American and other spies and un-
wittingly revealed various secrets, the
article, entitled “Guard closely the
State’s secrets,” continues, “Many valu-
able secret information items find their
way abroad also through our scientific-
technical journals and [other] publica-
tions. The American political expert,
Harry H. Ransom, the author of the
book Central Intelligence and National
Security, published by Harvard Uni-
versity Press, touches upon the methods
of openly collecting information and
writes, “‘The U.S., in attempting to ob-
tain important information from behind
the Iron Curtain, does not rely com-
pletely or even principally upon secret
operations. They utilize open informa-
tion pertaining to achievements of So-
viet science and technology which ap-
pears in the Soviet press.” A case of a
secret apparatus described in an article
by the chief engineer of a plant manu-
facturing radio appliances is then
quoted; also given is the case of a
chemist who described a method of
preparation of a chemical element in
high purity, after which, a year later,
an American manufacturer visiting the
U.S.S.R. thanked Soviet specialists for
revealing their method which helped in
the development of an economical proc-
ess for the same purpose in the U.S.A.

CANALCO

breaks

the
TIME

BARRIER

IN
FRACTION
ANALYZING

NOW 5 NEW BASE COMPENSATING U. V.
FLOW ANALYZERS FOR ALL MAJOR USES

® For broadly absorbing materials in the middle U.V. ® For
specific wave lengths ® For monochromatic density studies
® For 260/280 ratios in protein research ® For simultaneous
monitoring of one to eight columns at one or more wave
lengths, or multiple analytical procedures.

Canalco Analyzers give automatic location and measurement of ultra«
violet-absorbing materials in flow, with flat base line and full sensitivity
maintained in the presence of U.V.-absorbing solvents. For use in
column chromatography and other flow systems.

Any laboratory which collects large quantities of fractions for protein,
RNA, DNA, and similar research, invests heavily in man-hours spent
making spectrophotometric analyses of individual fractions.

CANALCO U.V. FLOW ANALYZERS eliminate the large majority of
these analyses—by monitoring continuously during fraction collection,
and making available a running written record of the U.V. absorbing
qualities of each collection tube. Can be used on any type of fraction
collector or similar equipment; and with suitable filters, quantitation by
curve integration is made possible.

CANAL
INDUSTRIAL
 CORPORATION

Dept. SD/4940-51 St. Eimo Avenue,
Bethesda 14, Maryland
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buyASCO for

PIRANI-TYPE GAUGE

New
transistorized
circuit and & Zener diode
stabilization insures top performance!

Wide range, fine calibrations, and easy reading are
attained with its wide scale, illuminated meter
movement and dual reading scale, (.1 microns Hg.
to 5000 microns Hg.). It is self-calibrating. A new
transistorized circuit insures long, trouble-free use
and Zener diode stabilization helps to insure accu-
racy to better than .19%. The gauge is shock resist-
ant to 8 g.’s and is made of strong polyester, shock-
proof case and mount. 115 V.—50-60 cycle opera-
tion. 6” wide x 6%2” high x 8%, " deep. Only $149

Foruse with Asco Pirani-Type Gauge,
an inexpensive yet highly efficient
recorder and controller, in 2 ranges —
0to 25microns and 0to 5000 microns.

" A,
ASCO
RECORDER &
small, compact '}
frouble-free |

The smallest and simplest
strip chart recorder on the
market, it provides true rec-
tilinear recording free from . .

inconvenient distortion. Operating at one inch per
hour, a 63-foot chart roll records for 31 days. A
galvanometer pointer swings free for maximum ac-
curacy, being clamped for marking briefly once
every 2 seconds, generating a continuous line of
many small dots. Scale length—2%¢". For portable
use or panel mounting. 3% * wide x 5% * high x 414"

doep. Only $193
ASCO CONTROLLER
- = versatile,

. easy-to-

| operate

i Electro-mechanically
. controlled, the Asco
. Controller uses contact

meter-relays as its prin-
cipal component. The meter-relay indicates the
control variable, and it initiates control action. In
applications where a variable is held to a present
level, an interrupter is used to separate the meter-
relay’s locking contacts periodically. This allows the
meter-relay to sample to see if further control action
is necessary. Input—115/230 volts, 50/60 cycles.
SPDT load switch rated 5 amperes 115/230 volts
resistive. For portable use or panel mounting. 5%¢”
wide x 5% ” high x 10” deep. Only $194

a|sS :
ARTHUR F. SMITH, INC.
C 1O 311 ALEXANDER ST., ROCHESTER 4, N. Y.
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“Our successes in science and tech-
nology achieved in recent years cause
their [capitalist countries’] envy and
anger. They attempt by all means to
obtain the keys to our scientific and
technical discoveries,” continues the
author of the article.

J. G. ToLPIN
Standard Oil Company, W hiting, Indiana

Stilbestrol

In his recent letter to Science [132,
156 (15 July 1960)] concerning W. J.
Darby’s review of his book The Poisons
in Your Food, W. F. Longgood made
some statements for which I would like
to see supporting evidence. These con-
cerned (i) stilbestrol residue in the meat
of cattle fed this material and (ii) in-
creased water content of the flesh of
cattle fed stilbestrol.

Under the conditions of its current
use, stilbestrol has not resulted in either
of these conditions (7).

) R. L. PRESTON
Department of Animal Husbandry,
College of Agriculture,
University of Missouri, Columbia

References

1. G. M. Briggs, J. Am. Med. Assoc. 164, 1473
(1957); E. J. Umberger et al., Endocrinology
63, 806 (1958); R. L. Preston et al., J. Ani-
mal Sci. 15, 3 (1956); R. L. Preston and W.
Burroughs, ibid. 17, 140 (1958).

The evidence for both statements is
in The Poisons in Your Food (pp. 141-
146). Jack M. Curtis of the Food and
Drug Administration stated that “meat
from steers fed 10 mg of stilbestrol per
day contained approximately 0.6 parts
per billion estrogenic activity when
ready for market.” The cumulative ef-
fect of carcinogens has been estab-
lished.

A group of physicians headed by
cancer researcher William E. Smith
pointed out that meat from a steer fed
the prescribed 10 mg of stilbestrol had
shown about 14 times the amount of
stilbestrol needed as a daily dose to
produce cancer in mice. The physicians
also said that the testing method had
limited sensitivity, and that meat certi-
fied as being stilbestrol-free could con-
tain traces of the drug.

Clive McCay of Cornell said that
rodents used in research must be fed
special diets to avoid reproductive fail-
ure due to stilbestrol. He said special
mixtures are prepared without meat
scrap, “because this product [meat] is
the carrier of . . . stilbestrol. No one is
certain how this stilbestrol gets into the
meat meals, but it is there and has been
during the past several years when
steers have been fed stilbestrol.”

Wilhelm C. Hueper, cancer re-
searcher at the National Institutes of

ADDISON-WESLEY

BOOKS FOR CHEMISTS

INTRODUCTION TO THEORETICAL
PHYSICAL CHEMISTRY

By Sidney Golden,
Brandeis University

This distinguished text treats the
formal aspects of thermodynamics,
statistical mechanics, and quantum
mechanics, both individually and in
relation to one another. Its aim is to
develop in the reader the ability to
formulate with mathematical pre-
cision those abstract principles which
are of relevance to chemistry, and to
deduce from them the consequences
regarding the behavior of chemical
systems.

The material is presented in the gen-
eral order of its historical develop-
ment, and the similarities and differ-
ences between the various subjects
are emphasized. An unusually clearly
formulated and mathematically pre-
cise book, which will serve as the
standard text or reference in theoreti-
cal chemistry or in chemical physics.

c. 384 pp, ready January—
probably $10.75

INTRODUCTION TO STATISTICAL
THERMODYNAMICS

By Terrell L. Hill,
University of Oregon

An introduction to equilibrium sta-
tistical mechanics, designed as a text
or reference for chemists and physi-
cists. Emphasis is on recent advances,
hence the more traditional material is
treated in a rather condensed manner
to allow ample room for a survey of
the important developments of the
1940’s and 1950’s.

508 pp, 97 illus, 1960—89.75
]

CHEMICAL INSTRUMENTATION

By Howard A. Strobel,
Duke University

This text for courses in instrumental
analysis emphasizes the “science” of
chemical instrumentation. It conveys
a basic appreciation for the design
and operation of instruments, as a
part of the larger scheme of making
physical measurements. Basic physical
theory is well covered, and a thorough
introduction to electronic methods of
analysis is provided.

653 pp, 373 illus, 1960—89.75
Send for copies on 10-day examination

ADDISON-WESLEY
PUBLISHING COMPANY, INC.

Reading, Massachusetts
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+250°

IN THE LAB--

use TIME TAPE for best results!

Proven superior by actual use. Here is the
toughest, most durable ‘ve
tape available. WRITE ON IT! TYPE ON IT!
Acid, water, dirt, grease or heat don't
affect it! Withstands temperatures from
-4-250° to —70°! A variety of colors avail-
able in plain or pre-printed to your specs.
Numbers, identification, warning and many
other time-saving uses can cut costs and in-
crease efficiency.

For samples and prices
write to — Dept. RSL

PROFESSIONAL TAPE CO.,
355 Burlington Ave.

-70°
INC.
Riverside, lIl.

MULTIPURPOSE THERMOSTATS
and CONSTANT TEMPERATURE
CIRCULATORS

The highly functional and handsomely designed SCHUCO HETOTHERM is
among the most accurate and completely versatile circulating thermostats
available foday Consfruded to stand up under the most adverse conditions
with a of 1 e it can be used in all laboratories where any
problem of temperature control or circulation arises.

Versatile—adaptable to various fypes of moun'mgs

Electronic cnd pUmMp d i

A d parts of st steel or heevy chrome plate

Available with two different pump-shrrer capacities

Immersion depths of 3/, 6’ or 9’

Extremely accurate fhermoregulo'or—be"er than 1/10°C. in open bath
All units adapfcble for cooling coils

Auxiliary switch gives full or V4 load off heating elements

Shown Above:
SCHUCO-HETOTHERM with stainless steel bath 14’ x 5 x 712"’ for use as a
closed system circulating thermostat.

Complete with double heaters (800 watts), dual load switch, pump and heater
switches, pilot lamps, thermoregulator 0-100°C. thermoregula'or holder and
guard, pump inJet and outlet with stopcock for flow regulation, cooling coil
adaptors and pump.

No. S643-K As above with 1400 rpom pump motor, 0.65 meter head, 0-8 liter

COPACHY Lt ittt ittt it ettt ettt et $260.00
No. 5623-K As above with 2700 rpm pump motor, 3.5 meter head, 0-17 liter
CAPACTEY ottt ittt ettt e e ittt $264.50
No. 1005-X Cooling Coil for above HETOTHERMS .................. $ 15.00

Write for complete listing of SCHUCO—HETOTHERMS

SCHUCO SCIENTIFIC

DIV. OF SCHUELER & COMPANY / 75 CLIFF ST., NEW YORK 38, N. Y

QUALITY APPARATUS FOR PHYSIOLOGY
AND PHYSIOLOGY LABORATORIES

Harvard Apparatus Co., Inc. offers a wide
range of physiological equipment for use in
laboratories. research institutions, schools and
clinics. Being an educational and scientific
enterprise, the Company offers its products
at the lowest possible cost, yet utilizes supe-
rior workmanship and materials. Harvard
Physiological Apparatus has become the
standard of quality and performance in insti-
tutions throughout the world.

The Company pioneered in the manu-
facture of kymographs. Today, this instru-
ment is but one of a family of recording
instruments and accessories including mano-
meters, tambours and levers of all kinds.
Circulation and respiration equipment in-
cludes a series of infusion-withdrawal pumps,

ventilation pumps and a variety of cannulae.
Clamps, stands, electrical equipment and ani-
mal accessories are available, as is a CO,
analyzer and a group of inductoria and
stimulators.

Many groups of equipment include simple
and complex models. Each model is designed
to meet specific use and accuracy require-
ments. However, standard models can be
altered for use in unusual situations. The
Company can also manufacture special ap-
paratus to order.

We invite you to write for our Catalog
1960-61. The Catalog, plus detailed data
sheets on many pieces of equipment are
available on request.

3 03
o ©

HARVARD APPARATUS CO.,INC. -
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(a non-profit organization)
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Narrow Band Interference Filters

MADE BY

JENAer Glaswerk Schott & Gen.

WEST GERMANY
For the spectral region from 300 to 2,000 mu
Transmission up to 60%. Half-valve width down to 5 mpu.
Tolerance at peak wave length:
1% for regular quality . . . 4+0.5% for precision quality.
—0

AVAILABLE AS
Line Filters ° Line Double Filters [ Band Filters
Band Double Filters ® Wedge Filters ® Broad Band Filters
%
30
20

10
B

1

0}

001 \
0.001 | \

400 500 600 700 m p

BAND DOUBLE FILTER
Tmax abt. 30%. Half width abt. 16 m
Ratios: Tenth width to half width 1.5, Hundrefh widih to haif
width 2, Thousandth width to half width 3.5.

Write for further information
Fish-Schurman Corp., 74 Portman Road, New Rochelle, N.Y.

AUTOMATION IN

COLUMN
CHROMATOGRAPHY

with the SIGMAMOTOR PUMP

Vernier Adjustment Insures Accuracy at Low Flows

Various column chromatography metering operations are
simplified by the use of a peristaltic type constant volume
pump, such as the Sigmamotor Model T-8. A typical
installation combines the Sigmamotor pump with solenoid
actuated valves and timing equipment to deliver elutant
buffers into ion exchange columns on a reproducible
schedule. The T-8 pump is equipped with vernier for accu-
rate flow adjustment.

Single Sigmamotor units can be provided to handle 1, 2,
3, or 4 simultaneous pumping operations. Double units are
available to handle 2, 4, 6, or 8 pumping
operations at the same g

time. Capacities -

from 1 cc to 250
cc/minute are
obtained by the
vernier adjustment.
Complete information
available on request.

SIGMAMOTOR Inc.

68 NORTH MAIN STREET MIDDLEPORY, NEW YORK

For more information, tum to Data Service card, circle No. 108

RESEARCH INDUSTRIAL
MODEL MODEL
LABORATORY
MODEL

Cambridge pH Meters

The three portable models illustrated above incorporate
new and important advantages. A.C. line operation elimi-
nates battery nuisance. Laboratory and Research models
use electron-ray tube for precise null-point indication.
Industrial model is direct-reading, continuous-indicating;
ruggedly built for plant use.

Accuracy: Research .02 pH, Laboratory .05 pH, Industrial .10 pH.
Cambri ge pH equipment also includes smgle- and multi-point
indicators and recorders. Send for Bulletin 910-M.

CAMBRIDGE INSTRUMENT COMPANY, INC.
1618 GRAYBAR BLDG., 420 LEXINGTON AVE., N.Y. 17, N.Y.

Pioneer Manufacturers of

PRECISION INSTRUMENTS

REHABILITATION OF THE MENTALLY ILL

Social and Economic Aspects

A symposium of the American Psychiatric Asso-
ciation, cosponsored by the AAAS Section on
Social and Economic Sciences and the American
Sociological Society.

Edited by Milton Greenblatt and Benjamin Simon

This volume presents an up-to-date picture of
rehabilitation in its broadest sense. The contri-
butions are from outstanding researchers and
practitioners in the field. The process of rehabili-
tation is examined from the standpoint of (a)
hospital, (b) transitional aspects, and (c¢) com-
munity. The rehabilitation of the individual in
the total sense is seen as a continuum starting
from the moment of admission to his final re-
settlement in the community and many tech-
niques and recommendations for improved patient
care and treatment are contained in the book.

December 1959, 260 pp., $5.00
AAAS Members’ Cash Orders $4.50
English Agents: Bailey Bros. & Swinfen, Ltd.

Hyde House, West Central Street
London W.C.1, England

AMERICAN ASSOCIATION FOR THE

ADVANCEMENT OF SCIENCE
1515 Massachusetts Avenue, NW
Washington 5, D.C.
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Health, has raised the possibility that
stilbestrol may remain in treated meat
in some changed form. He advocates
banning the drug from animal feed.

Robert K. Enders and Carl G. Hart-
man, U.S. Department of Agriculture
consultants, testified before the Delaney
committee about the deleterious effects
of stilbestrol and its ability to make
meat retain water. Enders called the
practice of using it for this purpose “an
economic fraud.”

The Livestock Reporter reported that
cattle buyers had down-graded by as
much as 5 cents a pound cattle fed with
stilbestrol. These cattle were described
by buyers as deformed, covered with
fat, and “undesirable.”

WiLLiaM LoNGGooD
New York, New York

Perception of Apparent Motion

Walter and Francis Kaess have
shown [Science 132, 953 (1960)] in
their exemplary experiments that toads
have perception of apparent motion.
One could also say it this way: that
experiments can be so devised that con-
ditions of movement-perception re-
quired for the feeding of a toad can be
fulfilled without the actual motion of
either toad or food.

These experiments also bring ad-
ditional evidence for something else.
When the toad is placed on a 1-, 2-,
and 3-day food deprivation schedule,
it will not feed on food in front of it
unless movement of food, or at least
the conditions of food movement-per-
ception, are fulfilled. Thus the drive of
hunger, like other familiar drives, can
be satisfied only within a distinct, par-
ticular configurational frame. As Tin-
bergen has shown [N. Tinbergen, The
Study of Instincts (Oxford Univ. Press,
London, 1951)], drives are not amor-
phous vague impulsions in living things
but specific tension systems in search
of specific configurations.

GEORGE G. Haypu
Creedmoor Institute for Psychobiologic
Studies, Queens Village, New York

Life Shortening and Production
of Tumors by Strontium-90

The recent report by V. E. Archer
and B. E. Carrol] [Science 131, 1808
(17 June 1960)] includes two figures
that are intended to demonstrate that
the degree of life shortening and the
production of tumors increase linearly
with increasing absorbed dose of radia-
tion from strontium-90. Since the data
they used were those I had published in
Science and elsewhere, I am obliged to

2 DECEMBER 1960

call attention to several features of their
analysis that may influence the accepta-
bility of their conclusions.

The basic alteration applied by Archer
and Carroll in their analysis concerns
time, and by this alteration they
changed injected millicuries per kilo-
gram to millicurie-days per kilogram.
Their approach was in the proper direc-
tion, but they oversimplified by using
average survival time, and their values
would have been more accurate if they
had employed the power function for
retention. The necessary data and
formula have been published in an
Argonne National Laboratory Report
by S. A. Tyler (No. 5841, p. 132,
1958).

There is no question but that a cor-
rection for the time during which the
radiation dose accumulates is required
for a complete evaluation of the long-
term toxicity of any internal emitter.
With the present state of knowledge,
however, we do not know over what
period of time the dose should be inte-
grated. One major problem concerns
the length of the latent period between
injection and neoplastic change since
any radiation received after a tumor has
been induced is wasted as far as that
tumor is concerned. Another concerns
the relative contributions of dose-rate
and total accumulated dose to the re-
sponse, whether it be tumor induction
or life shortening or any other effect.
But this is not the place to discuss the
variety of complications that stand in
the way of accurately assessing the ab-
sorbed dose that is responsible for a
particular response. Nor is this the
place to discuss the series of studies
now in progress that should help resolve
these complications. Archer and Carroll
state: “It is hoped that Finkel will cal-
culate an accurate dosage for the differ-
ent groups in rads.” That is my hope
as well. However, until this can be
done, I feel that we add very little
by playing with numbers. Actually, the
survival data uncorrected for continuing
exposure fit a linear dose-response curve
just about as well, or as poorly, as
Fig. 1 in Archer and Carroll’s report.

What is true for the survival data,
however, is not true for the osteogenic
sarcoma data. The incidence of malig-
nant bone tumors increases approxi-
mately as the square of the injected
dose. Since the higher incidences are
associated with shorter survival times,
correction for continuing exposure
makes the curve even steeper and, con-
sequently, more nonlinear. Archer and
Carroll’s Fig. 2, however, presents an
apparently linear relationship between
tumor incidence and millicurie-days.

This result was obtained by a com- |

bination of two fundamental errors.
The first error was the inclusion with
the osteogenic sarcomas of a variety of

STEREO-
MICROSCOPE

PROMPT DELIVERY

Long Working Distance
Superb Optics
Magnifications 6X-200X
Large Variety of Accessories
Old World Craftsmanship

ERIC SOBOTKA CO.

108 West 40th St.
New York, 18, N. Y.
Specialists in Imported Equipment

% BULB-LESS,
% ~” VALVE-LESS

SAFETY PIPETTER
SIMPLE
SAFE
RUGGED
PRECISE

ey

Clinac® Patented PIPET-
TERS give you extremely
accurate, completely
automatic pipetting. They
rid your lab of the dan- -
ger of poisoning and
infection by totally elimi-
nating mouth pipetting.

Operation is amazing-
ly simple, as you can see!
Anyone in the lab can
become an expert pipet-
ter, safely, with less than
a minute’s practice.
« For right or left hand
« Two sizes, Standard and Micro

© No. 5341-80 Clinac ''Stand-
ard'" Pipetter, each, .$15.00

No. S 341-82 Clinac '‘Micro"’
0 Pi
petter, each ...... 12.50
l For micro pipettes and
API”E blood diluting pipettes

ARTHUR S. LaPINE and COMPANY
6001 South Knox Ave. ¢ Chicago 29, lllinois
In the East: Tenso-Lab, Inc.
lrvington-On-Hudson, New York * Phone LYric 1-890¢
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tumors, some of which have not been
observed to change in frequency after
Sr” administration. As a result the base-
line of tumor incidence was raised
substantially. For example, the values
for reticular tumors used by Archer
and Carroll, which were the incidences
observed 625 days after injection, varied
in a dose-independent fashion between
25 percent and 38 percent among the
control mice and those that had re-
ceived up to 200 puc/kg (Archer and
Carroll’s 11.7 millicurie-days). On the
other hand, the incidence of malignant
bone tumors ranged in a dose-dependent
fashion from O to 13 percent. Conse-
quently, the reticular tumors masked
the true relationship between osteogenic
sarcomas and these lower doses.

The second error concerns the higher

doses, and it involved failure to recog-
nize the fact that, as the dose of radiation
increased, the osteogenic sarcoma re-
sponse approathed 100 percent but could
not exceed it because the unit of response
was the tumor-bearing animal, although
the number of tumors per animal con-
tinued to rise steeply. Therefore, there
is no justification for drawing the line
between the values at 18.8 millicurie-
days and 29.3 millicurie-days. The
terminal point might better have been
the former. Saturation at 100 percent
could have been avoided by using the
tumor rather than the tumor-bearing
animal as the statistical unit. The re-
quired data appear in Argonne National
Laboratory Report No. 5841, to which
Archer and Carroll referred. This, in
fact, was done in part when the various

B/A Flame Photometer Condensed S clﬁcatlons Meul

alyzed and Guaranteed Sensitivity (132‘ of full scale): s A

Metal

complete information. Na
K

Write today for more

u
Reproducibility: +0 S% av. Size: 15” x 17”7 x 16” Wgt.: 35 Ibs.

BAIRD ~ATOM/C,/NC.
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tumor types were combined. If this pro-
cedure had been followed through
properly, the tumor incidence in Fig.
2 would have been 2.4 per mouse at
18.8 millicurie-days and 4.4 per mouse
at 29.3 millicurie-days. No manipula-
tion of these points can produce a linear
dose-response curve.

There is a growing trend in radio-
biology to develop a theory and then to
search for the published data that with
a little treatment will support it. Other
hypotheses .that may equally well be
satisfied by the data are no longer given
any consideration. If we are to discover
how ionizing radiation in general, and
Sr” in particular, influences a mam-
malian population, we should attempt
to sharpen our understanding of the
mechanisms involved and not simply
pass over them with broad a priori
assumptions and generalizations.

My original paper did not prove that
the dose-response curve was not linear,
or that there was a threshold. It did,
however, point out that such an inter-
pretation is entirely possible. For
reasons pointed out above, the type of
analysis presented by Archer and Car-
roll adds very little to our understanding
of the subject.

MiriaM FINKEL
Argonne National Laboratory,
Box 299, Lemont, Illinois

Miriam Finkel’s letter correctly points
out some of the defects in our knowl-
edge of the effects of internal emitters
on animals. We fully agree with her
that a better understanding of the
mechanisms involved is needed. When
new facts are elicited, they should be
checked for compatibility with all cur-
rent theories. Our article supplemented
that of Finkel with regard to this check-
ing.

The first of two “fundamental errors”
cited by Finkel is really a difference
of opinion as to suitable analytical ap-
proaches. She rejects our grouping of
several different tumors, “some of which
have not been observed to change in
frequency after Sr® administration.”
We included all of the “probably
malignant” tumors of the specified kinds
which occurred in both control and
experimental groups. If the frequency
had been the same in the control as in
the experimental groups, the resulting
curve would not have been affected by
such grouping. When more tumors of
a specific type (or types) occur in the
experimental group than in the controls
(greater than statistical limits of ran-
domness), it may fairly be assumed that
the treatment has been instrumental in
producing the extra tumors—and in
changing the frequency. The average
frequency of each of the tumor types
used by us in our Fig. 2 is greater among
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fluors and plastic scintillators.

Pilot fluors are the purest available, with maximum light output
and high melting point. Pilot plastic scintillators feature highest

light output and shortest decay time.

We'd like to send you our Bulletin 591-8', listing our compl_ete
line of fluors and describing our plastic scintillators. (Only Pilot
makes both!) What's more, we'll gladly send you a sample of
PPO, PBD, or POPOP on request for your own test purposes.

Just write

{9 CHEMICALS, INC.,36 Pleasant St., Watertown 72, Mass.

Here's your guide to scintillation
grade fluors and plastic scintillators

For ten years Pilot Chemicals has been producing high quality

e All Enclosed Mechanism

e No Oil or Grease

e All Chrome Plate Finish

¢ Easily Cleaned

e 12 Ga. All-Steel Seat; 14" x
153 ""— Waterfall Form.
Sand Blast Surface. Adjusts
18" to 26",

e 12 Ga, Steel Backrest; 6" x
13% "—with tempered steel
backrest support. 6 inch
horizontal adjustment.
Backrest folds down to make
easy cleaning.

e Cast Iron Base; 20-inch
spread. 1} " steel glides.
Other White Room chairs with
lacquered plywood seat and

backrest.

FREE TRIAL Use an AJUST-
RITE chair for 30 days with-
out obligation. Prove to your-
self the many advantages
AJUSTRITE offers in com-
fort, utility and economy.
Write today—we’'ll do the rest.

10 YEAR GUARANTEE

ABUSTRITE NS ae)
® CHAIRS ... STOOLS Bowling Green, Ohio

~ JUST LIFT SEAT TO DESIRED HEIGHT
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SMALLWOOD BIOLOGICAL CHARTS

60 CHARTS IN DIAGRAMMATIC COLORS

These Widely Used Charts Are a Valuable
Addition to the Elementary Biology Laboratory

UP-TO-DATE—EASY TO UNDERSTAND
DETAILED BUT NOT COMPLICATED

30 BOTANICAL CHARTS with more than 400 drawings
30 ZOOLOGICAL CHARTS with more than 350 drawings

SIZE: 24 x 36 INCHES with
NON-GLARE, WASHABLE PROTECTIVE COATING

Available for Constant Pupil Reference
NO. 6939—BOTANICAL CHARTS, Set of 30, Tripod or 6939A Wall

Bracket Mounting, . Set, $27.50
NO. 6940—ZOOLOGICAL CHARTS, Set of 30, Tripod or 6940A Wall
Bracket Mounting, Set, $27.50

NO. 6941—BIOLOGICAL CHARTS, Set of 60, 30 Botanical and 30 Zoologi-
cal Charts, Tripod of 6941A Wall Bracket Mounting, Set, $45.00

W. M. WELCH SCIENTIFIC COMPANY

DIVISION OF W. M. WELCH MANUFACTURING COMPANY
ESTABLISHED 1880

1515 Sedgwick Street, Dept. E Chicago 10, lllinois, U.S.A.
Manufacturers of Scientific Instruments and Laboratory Apparatus
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FROM A SIMPLE ADDITION

toa
COMPLETE LABORATC

Send for our new com-

plete Catalog D5 most in utility.

Working directly with architects,
engineers and lab personnel, your
particular requirements are inte-
grated into plans for a finished
job to serve you efficiently, eco-
nomically and provide for the ut-

*8 Engineering Services
available to you at no
additional cost.
Preliminar} Layouts
Specifications

Budgetary Estimates
Firm Estimates

Detailed Plans
Controlled Manufactur-
ing Procedures

* On-Time Deliveries

“ e s e

Swesld Fils' Mo 23L * Precision Installations
DU FACTORY TRAINED FIELD REPRESENTATIVES
A.LLA. File No. 35.E IN PRINCIPAL CITIES

DURAI.AB EQUIPMENT CORP.

Manvfacturers and

Equipmm

Designers l"‘"’a
980 LINWOOD STREET, BR KLYN, N. Y.
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the animals to which Sr* was adminis-
tered than it was among the controls.
Since Sr” was the only known tumor-
inducing agent administered, these extra
tumors of varied types must then be
attributed to Sr*. Why then, is it not
perfectly legitimate to group them to-
gether when assessing the malignant
tumor-inducing activity of Sr*?

The primary reason that we grouped
several tumor types was that the num-
ber of mice used was too small in
several of the groups to provide a
sufficient number of tumors of a given
type to be of statistical significance.
When grouped, they appear to become
meaningful, as illustrated in our Fig. 2.
A secondary reason for grouping them
is that once an animal develops one
malignant tumor its chances of living
long enough to develop a second are
decreased. It is reasonable to suppose
that when total malignant tumors reach
a certain frequency, the relative fre-
quency of individual types may be
changed automatically. It was felt that
grouping of tumor types might minimize
this effect, even though it cannot be
eliminated. An example of this inter-
action between tumor types may be seen
in Finkel’s work (Argonne National
Laboratory Report No. 5597) in the
200, 440, and 880 uc/kg groups. As
the incidence of osteogenic sarcomas
rises from 18 to 73 and 91 percent, the
incidence of reticular tissue tumors falls
from 38 to 34 and 15 percent. One
might therefore be misled if he con-
fines his attention to a single tumor
type. One might also be led to under-
estimate the total tumor-inducing po-
tency of an agent if this interaction is
not considered.

Finkel’s example of reticular tumors
purporting to illustrate a lack of change
after Sr” administration may be mis-
leading. Her data show a small but
definite increase of reticular tissue
tumors among Sr” treated animals.
Among 150 control animals the fre-
quency was 25 percent. Among the
690 Sr” treated animals represented
in our Fig. 2, the frequency averaged
30 percent. This increase occurred in
spite of the shortened life span and in
spite of the increased frequency of
sarcomas among the Sr* groups—both
of which factors appear to decrease the
observed frequency of reticular tissue
tumors.

We concede that the second “funda-
mental error” pointed out by Finkel is
a minor error, but one which has no
material effect on the results. The
terminal point in our Fig. 2 at 29.3
millicurie days, as Finkel suggests, is
probably too low. It is low not only
because of the saturated response which
she details, but because of the depress-
ing effect of a high sarcoma rate on
the frequency of other tumors. The
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graph in Fig. 2 is only slightly affected
by omission of this point.

We agree, from a theoretical stand-
point, with Finkel when she states that
it might be better to use the tumor
rather than the tumor-bearing animal
as the statistical unit. However, we
must also agree with Wollman [J. Natl.
Cancer Inst. 16, 198 (1955)] that this
is a very difficult unit to use for the
following reasons: (i) new tumors may
appear over such a wide range of time
intervals after treatment that the ex-
perimental animals may die from the
first tumor before all potential tumors
are detected; (ii) if the tumor metasta-
sizes, it may be difficult to distinguish
between a metastasis and a tumor of
independent origin; and (iii) the early
tumors may coalesce, resulting in an
underestimate when scoring late. The
first of these two objections would be
especially applicable to the sarcomas,
and the second would be especially
applicable to the reticular tissue tumors.

VicTorR E. ARCHER
BENJAMIN E. CARROLL
National Cancer Institute, National
Institutes of Health, Hagerstown,
Maryland

Reprint Exchange Center

All of us who consider the scientific
reprint as a valuable research and teach-
ing tool, and as a necessary part of our
personal reference libraries, have ex-
perienced the frustration which accom-
panies the reply to a specific request in-
dicating that the author’s supply of re-
prints has been exhausted. At the same
time, we are all largely guilty of harbor-
ing reprints which are no longer per-
tinent or useful. In addition, we fre-
quently shelve, indefinitely, reprints
which were never of any real interest
to us and which came into our posses-
sion by means unknown or forgotten.
In short, many thousands of reprints are
taken out of circulation permanently
every year, their purpose for existence
. defeated, when they should be available
to those who could make serious and
profitable use of them.

It would seem that a free reprint ex-
change center could be created with.the
cooperation of interested scientists. Such
a center would accept the voluntary con-
tributions of reprints from individual
and institutional files, catalog them, and,
in turn, make them available to other
scientists in response to general or spe-
cific requests without charge.

Although I am certain that there are
agencies, institutions, and individuals
better equipped by virtue of experience,
finances, and facilities to undertake such
a program. I would, nevertheless, be
happy to attempt to establish such a cen-
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ter at Duquesne University. In that re-
gard, I welcome the comments, sugges-
tions, and cooperation of scientists
everywhere who share these views.
JuLius S. GREENSTEIN
Department of Biology, Duquesne
University, Pittsburgh, Pennsylvania

Village Solidarity

Peter Suzuki [Science 132, 891
(1960)] makes a most important point
and one which I had almost despaired
of seeing in a “neutral” journal—that
of “village solidarity.” While he may
overstate the case by saying that what
“is generally taking place in many of
the underdeveloped countries is a rurali-
zation of the cities. . .” (since the ma-
jority of these cities were hardly urban
within the meaning this term has as-
sumed in recent years), yet it must be
stated repeatedly that, with few excep-
tions, aid administrators continue to err
in failing to recognize that this group
attitude is a prerequisite if their rural
programs are to meet with success. The
opposite view, held in the past and still
the principal method of assistance—
that this sense of common identity and
common purpose must be altered or
eradicated before change can take place
—has resulted in the almost unquali-
fied failure of rural development pro-
grams carried on by the International
Cooperation Administration and its
predecessors throughout the so-called
“underdeveloped nations.” I am there-
fore quite happy that Suzuki has sup-
plied us with an additional case study
to substantiate my criticism of the di-
rection these programs have taken.
[“Social and political aspects of Philip-
pine economic development,” Philip-
pine Council, Institute of Pacific Re-
lations (Kyoto Conference, Pacific
Council, Institute of Pacific Relations,
1954) (mimeographed)].

CHARLES O. HousToN, JRr.
Division of Industrial Cooperation,
Smithsonian Institution,
Washington, D.C.

Developmental Selection
of Mutations

We should like to comment on the
interesting and provocative report by
L. L. Whyte entitled “Developmental
selection of mutations” [Science 132,
954 (7 Oct. 1960)]. Whyte is well
known as a perspicacious and imagina-
tive thinker and, as always, his writ-
ings are worthy of consideration. If
we understand his report correctly,
however, the problem to which he al-
ludes does not really exist.

Whyte’s main point seems to be that
there is a class of mutations whose role
in evolution has not been appreciated
by students of the evolutionary process.
These are the mutations which prevent
“internal organizational efficiency per-
mitting continued growth.” In other
words, he is referring to lethal and
detrimental mutations whose effect is
manifest during morphogenesis, as op-
posed to those genes whose morpho-
genetic effect is to produce an adult
ill-adapted to the adult environment.
We are rather aghast to learn that a
perusal of the literature has left Whyte
with the impression that such genes
have been neglected. The existence of
a very large class of embryonic lethals
is very well known to evolutionists and
geneticists in general. Elementary text-
books of population genetics always
begin by a discussion of gene-frequency
changes in populations, in which un-
conditional lethals are segregating, be-
fore going on to the discussion of more
subtle forms of natural selection [see,
for example, C. C. Li’s textbook, Intro-
duction to Population Genetics]. If gen-
eral works on evolution fail to deal
explicitly with such lethal genes, it is
largely because they are so well known
that it hardly seems worthwhile calling
further attention to them. As a matter
of fact, Lewontin and Dunn have re-
cently published [Genetics 45, 706
(1960)] a report on the evolutionary
dynamics of a series of unconditional
embryonic lethals in wild populations
of Mus musculus.

There is, however, a more subtle and
more important point here. Students
of evolution have emphasized the in-
teraction of environment with genotype
because they have for some time real-
ized that there is no real distinction
between ‘“developmental selection,” as
Whyte so aptly calls it, and post-
embryonic adaptation. There is no
sharply defined boundary between un-
conditional embryonic lethals and those
whose effect is intimately bound up
with environment. There is, rather, a
continuous spectrum of gene effects,
from those genes whose action seems
virtually independent of any environ-
mental modification, to those whose
sensitivity to environment encompasses
every slight change of physical and
biotic milieu.

We would venture so far as to say
that no gene is totally independent of
environmerit in its expression, and
therefore the fitness of every genotype
is in some measure a function of en-
vironment. It is, of course, true that
early embryonic lethals whose effect is
to completely disrupt the normal
morphogenetic pattern to the point of
death are less susceptible of modifica-
tion. But they are not wholly insensitive
to it. In general, the more protected
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the embryonic tissue is against changes
in the milieu, the more unconditional
will be the lethality. No one has yet
found an environment in which the ¢
alleles in the mouse are viable as homo-
zygotes, but in Drosophila there are
many genotypes that are complete pre-
imaginal lethals at one temperature yet
viable at another.

Human disorders such as erythro-
blastosis foetalis and diabetes mellitus
trace back to _primary metabolic proc-
esses, yet man has created environments
in which such genotypes survive. Even
for early embryonic lethals in mammals
it is reasonably certain that these lethal
effects can be traced to some enzymatic
imbalances. Presumably the molecules
that are missing could be supplied ex-
ogenously, perhaps simply by ingestion
of food of the right kind. We know
very well that even very large protein
molecules such as antibodies can pass
across the placental membranes. In
general, the degree to which the fitness
of various genotypes will depend upon
the environment is related to the time
of action of the genes in development
and the proximity of the phenotypic
result to the primary gene action. Yet,
even when the effect is proximate to
the primary gene action, environmental
modification must be reckoned with.
Thus, there are mutants in Neurospora

which block single steps in known en-.

zymatic reactions, but whose effects are
sensitive to temperature.

Finally, it should be pointed out that
geneticists in fields other than evolu-
tionary study have quite deliberately
chosen to work with genes that are
insensitive to environmental modifica-
tion. Investigations of the physico-
chemical nature of the genes are made
very much easier by eliminating the
confusing effects of environment, just as
the early elucidation of the funda-
mental laws of classical genetics was
made possible by the deliberate choice
of environmentally insensitive traits.

What Whyte’s report suggests is that
nongeneticists have not yet fully com-
prehended the concept of the “norm
of reaction.” A careful rereading of the
first chapter of Schmalhausen’s Factors
of Evolution might be in order. Organ-
isms at every stage of their develop-
ment are the products of heredity and
environment. To maintain any other
position is to ignore the overwhelming
weight of fact and reason.

R. C. LEwoNTIN
ERNST W. CASPARI
University of Rochester,
Rochester, New York

R. C. Lewontin and E. W. Caspari’s
courteous and informative letter neg-
lects the main issue and is on one point
misleading.
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harmful mutations has long been
studied. This may be called “negative
developmental selection”; it produces
no evolutionary change, and was dis-
cussed only to provide the background
to “positive developmental selection.”
The constructive thread of my argu-
ment concerned evolutionary change, - :
this term or an equivalent being used s B ; ' | P —
five times. Such change involves posi- ' : ;
tive developmental selection, the pres-
ervation of neutral or favorable muta-
tions which, because they conform to
the necessary conditions of biological
organization in the particular species
and therefore survive developmental
selection, may determine the direction
of evolutionary change—for example,
in periods when there are no significant
changes in the environment. This is
now being studied in a few special
fields, but no general inferences regard-
ing these still unknown conditions are
yet possible.

The authors, occupied with my as-
sumed ignorance of work on lethals
(though deliberately mentioned), seem
momentarily to forget that “selection”
does not merely mean “elimination”
and do not mention -evolutionary
change! I am grateful; this proves there
was a flaw in my exposition; the term
“positive developmental selection” is
necessary, much current experimental
work being on elimination. N. B.

Measurements engineer with General

Sch‘n.1alhausen (1949) does not mention Electric Locomotive and Car Equip-
positive developmental selection. ment Department checks operation
The concept of positive develop- of PI recorder in locomotive cab.

mental selection, already expressed by
Dobzhansky [Genetics and the Origin of
the Species (Columbia Univ. Press,
New York, 1937)], Haldane [in Dar-
win’s Biological Work, P. R. Bell, Ed. .
§§§$b‘idgel4‘§;‘i"‘ gress, 'glambr;dge, Pl Tape Recorder rides the rails-

, P , and possl others, -
merits attention. Hence my Zeport. If writes 14-track travel report
genetic systems or developmental proc-
esses or, more broadly, the conditions
of biological organization in the species
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motive, it's an easy task for a Pl instrumentation magnetic tape recorder to
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possible, direction of evolutionary Electric’s Locomotive and Car Equipment Department, their Pl 14-track tape
change, then the now prevailing form recorder was used to measure such parameters as shaft torque, motor-mount
of the theory of evolution by adaptive movement, strain information, vibration, speed and motor current data.
selection and its mathematical expres- Magnetic tape was chosen for the job because it permits automatic fre-

sions are likely to require modification
—that is, generalization to include the
very different effects of developmental
selection.

If the term ‘“developmental selec-
tion” is “apt,” and the work cited by
the authors is relevant, then the prob-
lem of developmental selection must
“really exist.”
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problem unreal by preventing the in-
fluence of the two classes of factors
ever being separated. As they well
know, it is normal scientific method in
this cosmos of pervasive interactions
to restrict the variables so that one
thing can be studied at a time; indeed
they give an example of this. If there
is a continuum of effects the extreme
cases are the most important, because
simpler. To study positive develop-
mental selection, stimulate mutations
but keep the environment constant and
observe what evolutionary changes oc-
cur, or examine corresponding situa-
tions in the past. And on the theoretical
side it may one day be possible to
predict the class of mutations which is
capable of surviving developmental se-
lection in a given species in a constant
environment.

Other geneticists, mainly interested
in negative developmental selection in
microorganisms, have been surprised to
discover that ideas vaguely taken for
granted for some time have seldom
been made explicit in the literature,
and that their implications, being radi-
cal, have never been developed. [How-
ever, see J. Marquand Smith, Theory
of Evolution (Penguin, Harmonds-
worth, 1959), for one of the first state-
ments of these ideas in the literature on
evolution reaching a wider audience.]

Developmental selection is of great
importance, not only for evolutionary
theory, but because it may hold clues
to the nature of biological organization
in general, at each level and in all
species, which is the main problem of
structural biology. The present con-
densed analysis is certainly imperfect;
not only are the known facts inade-
quate, but even as a speculative theo-
retical statement it requires further de-
velopment.

L. L. WHYTE
Wesleyan Center for Advanced Studies,
Middletown, Connecticut

Grants and Scientific Freedom

Norman Kaplan’s recent article on
“Research overhead and the univer-
sities” [Science 132, 400 (12 Aug. 1960)]
is certainly timely. It seems to me, how-
ever, that he has skirted one of the ma-
jor aspects of the problem.

He gives as one of the three major
functions of a university the “extension
of knowledge.” Traditionally this ex-
tension is to be directed exclusively by
the university and especially by the in-
dividual investigator. Any erosion of
this freedom of direction constitutes ex-
ternal “control” and, if it is to be ac-
ceptable at all, must be compensated by
some very real gain to the welfare of
the public. Kaplan has, I think, recog-
nized this in restricting his discussion
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to “basic” research. Research which is
not “basic” has no proper place on a
university campus; if it is admitted at
all it should be paid for in full; in fact,
not only should the “donor” (purchaser)
pay all overhead and administrative
costs but he should recompense the ( —
university over and above these costs I B -~
for permitting itself to be diverted from ‘
its proper function.

But leaving aside developmental re-
search as an improper function, what
about basic research? I would agree with
Kaplan that in so far as the university
is left in complete control of such re-
search it has no right to expect inclusion
of overhead costs. It seems to me, how-
ever, that the only way that a university
can possibly be left in complete control
of its research program is to have it ac-
cept only such funds as are without
strings. The mere fact of having to ; e ;
spend money on predesignated pro- i 1;’:’\‘:}‘;1}(}\?’?{ :f
grams, to make reports of such expendi- r . S s Fr
tures, and to be limited in the realloca-
tion of funds constitutes a very real - URIDINE ;
control. The university, in order to ob- 5~MONOPHOSPHATE
tain such funds, is forced to choose as = .
immediate research objectives not what ~
are the most pressing intellectual and
cultural objectives within the total
framework of knowledge but, rather,
the objectives which will bring the great-
est price in the market place. Whether
we wish it or not, the whole structure of y JOSINE
present-day research financing is con- F—MONOFPHOSEHATE
trary to the traditional university func- :
tion of untrammeled search for truth. f

If I am right in this, and I think it is
a view tacitly supported by the quota- o s ' THYMIDINE
tion from DuBridge which Kaplan cites 5—MONOPHOSPHATE
with approval (p. 403), then all grant-
sponsored research is “controlled” and
should pay full overhead plus a subsidy £
in compensation for this control. Kaplan Now available at low cost from Schwarz
is wrong in wishing to eliminate such
payments.

However, I think he is right in open- ] B k + : l
ing up the larger question of whether ]]1 % ll’l t ]e
such research belongs properly in a uni- - . a
nucleic acid helix...

DEOXYADENOSINE
5—MONOPHOSPHATE
SINE

OPHOSPHATE

DEOXYGUANOSINE
5'-MONOPHOSPHATE

versity. Does not grant research belong
more properly in private institutions
outside the university framework? I

suggest that although the universities These natural nucleic acid building blocks are
have not come out and said so openly ; : ;
i P rest available—suitable for the most precise
they have partly recognized this in set- the pures Boetp
ting up semiautonomous agencies which experimental procedure or manufacturing process.

are segregated from the teaching func-
tion. The Space Research Institute of : = : . 2oy /
Johns Hopk?ns is a frankly externally $4.50/2 Gm. Other 5’ —Ribonucleotides cost $25/Gm.
oriented agency. The Brookhaven Labo-
ratories constitute another. The Oriental

Adenosine 5’ —monophosphate is priced at

and 5'—Deoxyribonucleotides are $22.50/Gm.

Institute of the University of Chicago is Detailed information on these and other nucleic

a semiautonomous agency which is not acid derivatives available on request.

externally oriented and as such, I sus-

pect, gets very little financial support fires e Ve

from the sources to which Kaplanp%vas > Scawarz BioRESEARCH, INC., mm.@ MOUNT VERNON, NEW YORK
referring and expects very little in the BIOCHEMICALS - RADIOCHEMICALS - PHARMACEUTICALS

way of agreed-upon “Overhead” cuts. far research, for medicine, for !'TE(IHS?I‘Y

I think that funds donated to a uni-
versity for predesignated projects and
programs, by whatever agency, should
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be looked upon as constituting a pur-
chase of partial control that should be
paid for. I hope that someday someone,
perhaps even the government, may
recognize the need for truly “free”
subsidy of the university’s function of
the pursuit of knowledge, or really
basic research. When it does, and funds
are given without strings, the university
itself will decide what portion is to be
allocated to overhead and the question
Kaplan is discussing will cease to have
pertinence. A note on National Science
Foundation grants in the same issue of
Science [132, 405 (1960)] suggests a
welcome trend in this direction. Until
this trend becomes more definite—that
is, so long as Kaplan’s question is perti-
nent—I believe the granting agencies
are remiss in providing such niggardly
funds for overhead.

PuiLiP R. WHITE
Roscoe B. Jackson Memorial
Laboratory, Bar Harbor, Maine

I cannot agree with White’s conten-
tion that all grant-supported research—
whether basic or not—is, in effect, “con-
trolled” research. There are significant
variations among the granting agencies
with respect to the elements of control
listed by White. The National Institutes
of Health, for example, allow the in-
vestigator considerable liberty in reallo-
cating grant funds. Moreover, they ex-
tend scientific freedom quite explicitly.
In the statement accompanying the
notification of the grant award, they
inform the investigator that he “is not
required to follow the specific details
of the project submitted for review,
particularly if he finds promising leads
that in his opinion are likely to be more
productive than the project proposal it-
self.” Not all granting agencies extend
these kinds of freedom, to be sure. But
I feel it would be unfair to classify all
grant research as necessarily controlled.

However, White’s main point is an
extremely important one, and I would
certainly agree that we would do well to
re-examine the heavy emphasis on the
project-grant system as the best possible
mechanism for the support of basic re-
search in the universities.

Despite the title of my article, I tried
to make it clear that I do not consider
overhead the major issue. I deliberately
chose it as a central focus and made the
rather drastic suggestion that all over-
head payments for basic research in the
universities be eliminated as a dramatic
way of drawing attention to some of the
larger questions involved. I also wanted
to show that piecemeal decisions even
on relatively trivial issues have con-
sequences for the development of our
national policies on the organization
and support of scientific research. The
drifting tendency toward full reimburse-
ment would, as I indicated in the article,
solve few of the basic long-range prob-

lems. Once institutionalized, this tend-
ency could result in a situation favored
by few and difficult to reverse.

It is precisely for this reason that I
would disagree with White’s suggestion
that the wuniversity be recompensed
over and above full costs for permitting
itself to be diverted from its proper
function. This, it seems to me, would
“reward” the university for abdicating
one of its major responsibilities. And in
the present financial crisis this might
prove all too tempting to far too many
universities which have rarely appreci-
ated fully the significance of the re-
search function. If I understand White’s
argument, I find this a particularly pre-
carious means of achieving the objec-
tive on which we are in complete agree-
ment—namely, a truly “free” subsidy
of really basic research.

I should like to see the overhead
problem viewed in the context of such
unanswered questions as these: Should
we continue to rely on the universities
as the major producers of basic re-
search? What about those universities
which are doing little to establish the
conditions considered essential for the
effective conduct of basic research?
Should we consider encouraging the
formation of many more independent
research institutes (like the Jackson
Memorial Laboratory or perhaps more
generally modeled on the Max Planck
Institutes) with the specific objective of
pursuing basic research?

I might also note that the block grant,
favored by many as a superior device
for supporting research while providing
greater freedom, would probably work
out quite differently in independent in-
stitutes and in universities. The block
grant may be more effective in the in-
stitute, where it would go directly to
the people committed to, and involved
in, research. A block grant to the presi-
dent of the typical university, removed
as he is usually from the research peo-
ple and faced with conflicting depart-
mental demands and rivalries only part-
ly related to research criteria, may be
far less effective than we might typically
expect.

I hope I have not given the impres-
sion that I think I have some of the
answers to the pressing issues raised in
either White’s letter or my article. As I
continue my research in this area, espe-
cially through comparative analyses of
research organization in different coun-
tries and in different institutional frame-
works, I hope to find out more about the
kinds of questions which must be asked
long before any “final” answers can be
sought. 1 appreciate this opportunity to
comment on White’s ‘very stimulating
letter.

NorMAN KAPLAN
Department of Sociology and
Anthropology, Cornell University,
Ithaca, New York
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Meetings
McCollum-Pratt Symposium

A symposium, “Light and Life,” was
held at the McCollum-Pratt Institute of
the Johns Hopkins University 28-31
March 1960. The meeting brought to-
gether researchers in biology, biochem-
istry, physical chemistry, and physics,
all concerned with some aspect of the
interaction of visible radiation with or-
ganic chemicals and, ultimately, with
living organisms.

There were five sessions, which
started with the quantum mechanical
description of excited states of mole-
cules, narrowed down to excited states
of molecules of biological interest, and
then focused on the specific and com-
plementary reactions of chemilumi-
nescence (including bioluminescence)
and photosynthesis. The final session
was devoted to gross physiological as-
pects of light—in particular, phototrop-
ism and photoperiodism.

W. Robinson discussed the nature of
electronic excited states of simple mole-
cules such as formaldehyde using the
molecular orbital approximation and
the differences in molecular geometry
obtained upon excitation in various en-
vironments. These differences can be

observed as spectral shifts due to
changes in charge density. The polar-
izability of a molecule increases in the
excited state, giving rise to attractive
forces. However, repulsion also in-
creases since the orbitals become
larger. The difference between these
two determines the nature of the shift.

M. Kasha discussed “solvent shifts”
in terms of lone-pair electrons in mole-
cules and n — x* transitions. In the
nitrogen heterocyclics, which are non-
fluorescent, the n — =* transitions can
be identified by several criteria: (i)
comparison with = — =* transitions of
parent hydrocarbons; (ii) blue-shift on
hydrogen-bond formation and disap-
pearance upon the addition of H*;
(iii) comparison of fluorescence versus
phosphorescence; (iv) n — #* tran-
sitions are usually of low intensity,
with molecular extinction coefficients
of less than 2000; and (V) =— =*
transitions are polarized parallel to
the plane of the molecule, while
n — x* transitions should be polarized
perpendicular to the plane of the mole-
cule. These criteria were discussed in
relation to pyridine, quinoline, and
phenazine, the latter being nonfluores-
cent but exhibiting a strong infrared
phosphorescence at low temperature.
The polarization of the n — z* tran-
sitions may be observable in the ori-
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ented fibers of deoxyribonucleic acid.
The = = #* transitions should be in the
plane perpendicular to the helical
axis, and conversely, n — x* transitions
should be polarized parallel to the axis
of the helix. The long-wavelength
shoulder around 3000 A in the absorp-
tion spectrum of deoxyribonucleic acid
is characteristic of n = »* transitions.

J. Platt discussed qualitative meth-
ods of assigning electron density dis-
tributions to ground and excited states
of simple organic molecules and to the
geometry of chain molecules such as
stilbene in its cis- and trans- configura-
tion and the cyanine dyes. The interest-
ing speculation was made that in the
latter case a donor molecule could at-
tach at one end and an acceptor mole-
cule at the other end, the chain serv-
ing in effect as a connector in a charge-
transfer type of reaction.

Next, G. Porter presented the re-
sults of a beautifully conceived series
of experiments in oxygen-free solutions,
giving direct experimental evidence of
triplet-triplet energy transfer. Briefly,
the experiments consisted in using sol-
utes where Tz > T4 and Tz < °Ta
In this case, addition of B to a phos-
phorescent solution of 4 quenched the
*Ta phosphorescence and resulted in
*1s phosphorescence. These experi-
ments could have important biological
significance as a means of energy trans-
fer. The slightest trace of oxygen
quenches all phosphorescence.

G. Weber presented data on the ab-
solute fluorescence yield of the aro-
matic amino acids as related to their
pK values and of the depolarization of
their fluorescence at low temperatures
as a function of concentration. There
is a divergence from the results ex-
pected on the basis of the Forster
theory of energy transfer.

S. Velick described experiments on
the depolarization of the fluorescence
of the flavin coenzymes where it can
be inferred that oxidation and reduc-
tion are accompanied by changes in
molecular configuration. Energy trans-
fer from adenine to pyridine in re-
duced diphosphopyridine nucleotide im-
plies a folding of the nucleotide. The
binding of these coenzymes onto the
lactic dehydrogenase enzyme also af-
fects the molecular configuration. In
the discussion period, H. Beinert pre-
sented data on the flavin mononucleo-
tide absorption in various states of re-
duction, and B. Commoner discussed
electron spin resonance data on succinic
dehydrogenase and pig-heart mito-
chondria, showing the existence of free
radicals in enzyme complexes.

In the session on chemiluminescence,
H. Linschitz presented data on the
chemiluminescence of tetralin hydro-
peroxide catalyzed by porphyrin mole-
cules. The mechanism is interpreted in
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terms of a bimolecular reaction, and
the catalytic action of the porphyrin
molecule was discussed. E. White sum-
marized the available data on hydra-
zide chemiluminescence and presented
several possible mechanisms for the
general case of chemiluminescence. Ex-
periments by White and his co-work-
ers and by H. H. Seliger indicate that
the luminol chemiluminescence in
aqueous solution is the fluorescence of
the excited oxidized product molecule.
Seliger found that the quantum yield,
fluorescence yield, and spectral emis-
sion support this hypothesis. W. D. Mc-
Elroy and Seliger presented a summary
of present information on the physics
and biochemistry of the chemilumi-
nescence reaction in biological systems
where catalysis is by enzymes. In the
firefly the chemiluminescence efficiency
is practically 100 percent. Spectral
data, quantum-yield data, and a series
of ingenious biochemical investigations
on both firefly and bacterial biolumi-
nescence have brought the subject at
least to the place where meaningful
questions concerning the detailed mech-
anism of oxidation can be put to ex-
perimental test. F. McCapra reported
on the partial success in elucidating the
structure of firefly luciferin as a hydro-
carbon-linked thiazole and benzthiazole
ring.

The subject of conversion of light
to chemical energy in photosynthesis
provided some of the most active dis-
cussions of the session. M. Calvin de-
scribed model solid-state experiments in
which light energy absorbed by phthalo-
cyanine led to the reduction of o-chlor-
anil in an adjoining layer. These reac-
tions in the solid state were contrasted
with reactions of chlorophyll or of
other dyes in solution. Some evidence
was presented suggesting that the photo-
physical chemistry occurring in chloro-
plasts might be more closely related to
the solid-state model than to the re-
actions occurring in solution.

The seed-yeast provided by the late
R. Emerson, in the form of experiments
showing that photosynthesis may re-
quire the cooperation of light quanta
absorbed by two different pigments,
showed signs of increasingly vigorous
fermentation at the meeting. While J.
Franck had proposed earlier, and dis-
cussed further at this symposium, an
explanation for the effect in terms of
photochemistry and energy transfer, the
alternative possibility has remained
open—that different excited pigments
might be performing different biochem-
ical tasks. Some such differential func-
tion was strongly suggested in a num-
ber of kinds of experiments described
by C. S. French. In particular, the time
course of photosynthesis immediately
after turning the light on, and the time
course of respiration immediately after
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that the cooperation between pigments
can occur over time intervals of the
order of seconds, indicating that ephem-
eral excited states cannot be the meet-
ing ground for light energy coming
from the two pigments. Another new
finding of considerable interest (sup-
ported in papers by Rabinowitch and
Govindjee, and by Mary Belle Allen) is
the existence of different in vivo forms
of chlorophyll a, some of which evi-
dently perform the same function that
the accessory pigments do.

B. Kok and G. Hoch reported on
various experiments with both whole
cells and isolated chloroplasts, in which
illumination at different wavelengths
led to specific changes in the absorp-
tion spectra of the photosynthetic ma-
terial. This work may be at the point of
bridging the gap between photochemis-
try and biochemistry, in that a number
of reagents with known effects on
electron-transport processes in chloro-
plasts apparently had a consistent
series of effects on the absorption-spec-
trum shifts. Kok and Hoch have also
apparently found that light absorption
by chlorophyll a by itself is basically
able to carry out photosynthetic phos-
phorylation with isolated chloroplasts,
even though light absorption by two
pigments is needed for over-all photo-
synthesis.

R. Hill presented a speculative work-
ing hypothesis for the mechanism of a

turning the light off, show very sig-
nificant differences, depending on the
pigment which is illuminated (the

two-quantum process in photosynthesis. ... CONCERNING ANTON GM-TUBES
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photoreductant was discussed by Ven-
nesland, Nakomoto, and Stern, by D.
W. Krogmann, and by Jagendorf and
Forti. In addition, Vennesland and his
colleagues described an apparent con-
firmation of Warburg’s recent discovery
that carbon dioxide is required (but not
consumed) in the Hill reactions.

The existence of adenosine triphos-
phatase reaction in chloroplasts under
rather specialized conditions was de-
scribed by Barbara Petrack and F. Lip-
mann. A lower level of adenosine tri-
phosphatase activity was described by
Strehler and Hendley.

K. V. Thimann reviewed the photo-
tropic phenomena in plants and sug-
gested a correlation between the orien-
tation of plastids with respect to light
and the phenomenon of lateral trans-
port of growth substances under the
influence of light. Further data on pho-
totropism were presented by A. W,
Galston and R. Kaur. C. Pittendrigh
discussed photoperiodic phenomena,
including both plant and animal mech-
anisms, and W. S. Hillman described
experimental modifications of photo-
periodic reactions in Lemna minor.

In the final session, on vision, dis-

1702

cussion ranged from the biochemical
basis, described by George Wald, to the
electrophysiological  responses,  dis-
cussed by W. A. H. Rushton, T. Gold-
smith, and E. F. MacNichol, Jr. The
latter, in a very interesting paper, was
able to show that the electrical dis-
charges in the optic nerve fibers of the
goldfish are differentially affected by
changes in wavelength in such a man-
ner as to provide a mechanism for
color vision. Color vision in insects
was reviewed by T. Goldsmith, with
special emphasis on evidence for its
occurrence and the spectral sensitivities
found.

W. A. H. Rushton considered espe-
cially the problem of how nerve sig-
nals are generated after bleaching of the
visual pigments. This question repre-
sents one of the major gaps in our un-
derstanding of the mechanism of vision
at the present time and was not an-
swered at this symposium. However,
various characteristics of the system
were defined by Rushton from the re-
lationships between light threshold and
the amount of pigment bleached, and
between the light intensity and the kind
of nerve signal generated.

The symposium volume, to be pub-
lished shortly by the Johns Hopkins
Press, should serve as a useful and up-
to-date guide in the range of topics
covered.

HowARD SELIGER
McCollum-Pratt Institute,
Johns Hopkins University,
Baltimore, Maryland

Physicomathematical Aspects
of Biology

A 3-week postgraduate course on
physicomathematical aspects of biology
was given in Varenna, Italy, from 11
to 30 July, under the sponsorship of
the Italian Physical Society. It was the
16th of the series of postgraduate sum-
mer courses that were sponsored by the
society.

N. Rashevsky, chairman of the com-
mittee on mathematical biology at the
University of Chicago, was invited to
organize and direct the course. The
objective of the course was to present
to the students a balanced program
of theoretical and experimental re-
search in selected subjects. This objec-
tive determined to a large extent the
selection of the eight lecturers. Three
of the lecturers—A. Bartholomay (Har-
vard), H. D. Landahl (Chicago), and
N. Rashevsky—represented the theo-
reticians. The other five lecturers—E.
Boeri (Ferrara, Italy), M. A. Bouman
(Soesterberg, Holand), J. Defares
(Leiden, Holland), M. Polissar (San
Francisco), and M. Wise (Belmont-
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Sutton, England)—represented both ex-
perimental and theoretical research.

Altogether, 53 1-hour lectures were
given. There were two lectures in the
morning and one or sometimes two in
the afternoon, with ample time left for
discussions. Except for the four lec-
tures by Rashevsky, which were given
at the end of the course, the lectures
of all speakers were spread over the
whole period. All lectures were given
in English.

Of the 26 students, two were Ameri-
cans, one was German, one was a
Swede, one was a Dane, and the others
were Italians. The physical and the
biological sciences were about equally
represented among the students. In
academic attainment the students
ranged from full professor to young
Ph.D.’s.

The same topics were sometimes
discussed by two different lecturers,
one discussing from a theoretical, the
other from an experimental, point of
view.

Bartholomay lectured on the general
subject of reaction rates. The specific
topics covered were the classical de-
terministic model of reaction rates, the
collision theory, the modern transition
state theory, and the Michaelis-Menton
model of enzymatic reactions.

Boeri discussed the general subject

of enzyme reactions. He spoke on
reactions between proteins and ligands,
reaction of hemoglobin with gases,
electrotitration of proteins, antigen-
antibody reactions, extension of the
Michaelis-Menton theory, specificity of
reactions, multienzyme states, and the
appearance of enzyme activity. His
lectures represented a blend of experi-
mental and theoretical considerations.
They were closely correlated with the
lectures of Bartholomay, and numerous
references to the presentation of the
other were given by both lecturers.
Bouman spoke on sensory phenom-
ena, discussing the quantum theory of
vision (particularly such topics as the
dependence of visual threshold on the
time and on the stimulated area),
color vision, adaptation, discrimination
of intensities, visual acuity, color dis-
crimination, and directional color ef-
fects in the retina. His lectures, which
also represented a blend of the mathe-
matical and the experimental approach,
were illustrated by numerous slides.
The general topic of Defares’s lec-
tures was the physics of respiration. He
discussed, both from a theoretical and
experimental point of view, the respira-
tory system as a feedback mechanism,
giving a cybernetic analysis of the
respiratory ‘“‘chemostat.” Defares also
discussed the problems of the rise of
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carbon dioxide tension in the lung dur-
ing rebreathing and his joint work with
Wise (presented by the latter) on a
mathematical method of estimating the
statistical distribution of inspired gases
from experimental mixing curves.

Landahl lectured on four different
subjects. The first was the mathematical
theory of the central nervous system
and its applications to numerous phe-
nomena, such as reaction times, flicker
phenomena, apparent movement, dis-
crimination and learning, conditioning,
and color vision. Several of these topics
were closely related to topics discussed
by Bouman, and a useful exchange of
ideas took place.

The second subject of Landahl’s lec-
tures was the mathematical theory of
some pharmacological phenomena. He
discussed such problems as interaction
of drugs, a mathematical model of
response to Pitressin, and a mathe-
matical model of the effect of aldos-
terone on salt excretion.

His third topic was the theory of
diffusion phenomena. He discussed
steady states and transient phenomena
in biological systems and presented a
mathematical theory of the diffusion
of population with simultaneous growth.
He then discussed the application of
diffusion theory to spreads of rumors.

Landahl’s final subject was the
theory of removal of airborne particu-
late matter from the respiratory tract
and the practical application of the
theory.

Polissar spoke on mathematical mod-
els of the human heart, discussing, in
terms of the proposed models, a num-
ber of experimental results, such as
the analysis of indicator curves. Several
alternative models and their experi-
mental implications were discussed.

Wise gave three lectures on human
radiation hazards, discussing such prob-
lems as the assessment of a small risk
in a very large population and the
estimation of elimination rates for
radioactive particles within the body.
He also gave a discussion of radiation-
induced leukemia.

Rashevsky gave four lectures on
general mathematical principles in biol-
ogy. In the first two lectures he dis-
cussed his own work and the work of
his associates on the problem of or-
ganic form from the point of view
of the “principle of optimal design.”
In the last two lectures he spoke of the
“principle of biological epimorphism,”
which emphasizes the relational aspects
of biology and leads to a number of
conclusions, some of which may be of
clinical importance.

The course will be published as a
book.

N. RASHEVSKY
Committee on Mathematical Biology,
University of Chicago,
Chicago, Illinois

SCIENCE, VOL. 132



The Lafesl LABORATORY RECORDER

ANNUAL REVIEWS HIGH SENSITIVITY

ENTOMOLOGY PLANT PHYSIOLOGY
Vol. 5 (Jan. 1960) Vol. 11 (June 1960)

PSYCHOLOGY BIOCHEMISTRY
Vol. 11 (Feb. 1960) Vol. 29 (July 1960)

PHYSIOLOGY PHYSICAL CHEMISTRY
Vol. 22 (Mar. 1960) Vol. 11 (Sept. 1960)

MEDICINE MICROBIOLOGY

Vol. 11 (May 1960) Vol. 14 (Oct. 1960) A A It
NUCLEAR SCIENCE 2% SERVO-GRAPHIC
Vol. 10 (Dec. 1960) FEATURES: ; RECDRL S
* Pen travel | Second full scale EANGE: 0-10 MILLIVOLTS D.C
(To be in Science Library Exhibit) * Accuracy 99% or better. ; 0-100 MILLIVOLTS D.C.

* Photoelectric Chopper for long life.
* Zener diode stabilized reference The Servo-Graphic Recorder is an
- Lﬂ:ggzﬁle TRt ideal laboratory instrument. Put it
To be published: Apr. 1961, Volume 1 * Input suitoble for high impedanicn et i ‘g’;h‘;":’:;r":"zv':::

ANNUAL REVIEW OF PHARMACOLOGY * Adjustable range control. Write for literature
C. H. STOELTING CO.
$7.00 postpaid (U.S.A.); $7.50 (elsewhere) 12" CHART SERVO RECORDERS

MULTI-CHANNEL HIGH FREQUENCY OSCILLOGRAPHS

ANNUAL REVIEWS, INC. POLYGRAPHS ® KYMOGRAPHS ® MANIPULATORS

231 GRANT AVE., PALO ALTO, CALIFORNIA 424 NORTH HOMAN AVE., CHICAGO 24, ILL.

GYROTORY"®
WATER BATH
SHAKER

For constant, reproducible temperature and agitation.

® Variable speed control, from 85 to 285 rpm or 140
to 400 rpm.

® Heats rapidly to pre-set temperatures from ambient
to 100° C. within =0.5° C.

® Automatic device maintains constant water level in
the bath.

® Triple-eccentric-shaft stabilizing system assures uni-
form agitation of all flasks on the shaking platform.

® Built with precision for continuous operation. Per-
formance is cool, quiet and vibrationless.

® A bench-top unit with interchangeable platforms
having large capacity for flasks, tubes, and beakers.
Used with gaseous atmospheres.

® Can be operated under lab benches and desks with
space-saving dolly

® Models available with reciprocating action.

|
WRITE FOR UNCONDITIONAL 1-YEAR WARRANTY
CATALOG N
G76S-D20 ,‘.\l?\\ NEW BRUNSWICK SCIENTIFIC CO., INC.
/(@1 PRECISION LABORATORY
(N
J P.0. BOX 606, NEW BRUNSWICK, NEW JERSEY

MODEL G76

APPARATUS

2 DECEMBER 1960 1705



Academic Press

@ NEW YORK and LONDON

A selection of new books will be on
display in the Science Library,
AAAS Meeting, New York, Decem-
ber 26-30

Physics of the
Upper Atmosphere

Edited by J. A. RATCLIFFE

Nuclear Spectroscopy

Edited by FAY AJZENBERG-SELOVE
In 2 volumes

The Nucleic Acids

Edited by ERWIN CHARGAFF
and J. N. DAVIDSON
In 3 volumes

The Alkaloids

Chemistry and Physiology

Edited by R. H. F. MANSKE
In 7 volumes

The Enzymes
Second edition, completely revised

Edited by PAUL D. BOYER,
HENRY LARDY, and

KARL MYRBACK
In 7 volumes

Metabolic Pathways
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Edited by C. L. COMAR
and F. BRONNER
In 2 volumes
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Edited by C. P. STEWART
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In 2 volumes
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and A. FORSSBERG
In 2 volumes
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Forthcoming Events

December

13-15. Eastern Joint Computer Conf.,
New York, N.Y. (E. C. Kubie, EJCC,
Computer Usage Co., Inc., 18 E. 41 St.,
New York 17)

19-20. Statistical Mechanics, conf., Lon-
don, England. (Organizing Secretary, Phys-
ical Soc., 1, Lowther Gardens, London)

22-2. Panamerican Diabetic Congress,
1st, British Honduras. (B. R. Hearst, Di-
rector, Diabetic Inst. of America, 55 E.
Washington St., Suite 1646, Chicago
2, IIL)

26-30. Inter-American Cong. of Psy-
chology, 7th, Havana, Cuba. (G. M. Gil-
bert, Psychology Dept., Long Island Univ.,
Brooklyn 1, N.Y.)

26-31. American Assoc. for the Ad-
vancement of Science, annual, New York,
N.Y. (R. L. Taylor, AAAS, 1515 Mas-
sachusetts Ave., NW, Washington 5)

The following 52 meetings are being
held in conjunction with the AAAS an-
nual meeting.

AAAS Committee on Science and the
Promotion of Human Welfare (B. Com-
moner, Shaw School of Botany, Washing-
ton Univ., St. Louis 5, Mo.). 26, 28, 29
Dec.

AAAS Cooperative Committee on the
Teaching of Science and Mathematics (J.
R. Mayor, Director of Education, AAAS,
Washington, D.C.). 28, 29 Dec.

Academy Conference (J. G. Arnold, Jr.,
Loyola Univ.,, New Orleans, La.). 26-27
Dec.

Alpha Epsilon Delta (M. L. Moore, 7
Brookside Circle, Bronxville, N.Y.). 29
Dec.

American Assoc. of Clinical Chemists
(H. Goldenberg, Dept. of Biochemistry,
Hillside Hospital, P.O. Box 38, Glen Oaks,
N.Y.). 26-27 Dec.

American Assoc. of Scientific Workers
(Miss M. Yevick, 214 Western Way,
Princeton, N.J.). 27 Dec.

American Astronautical Soc. (R. Fleisig,
58 Kilburn Rd., Garden City, N.Y.). 27
Dec.

American Astronomical Soc. (J. A.
Hynek, Dearborn Observatory, North-
western Univ., Evanston, Ill.). 28-31 Dec.

American Council on Women in Science
(Miss E. B. Thurmann, Div. of Research
Grants, National Insts. of Health, Bethesda
14, Md.). 27 Dec. )

American Economic Assoc. (K. E.
Boulding, Dept. of Economics, Univ. of
Michigan, Ann Arbor). 26 Dec.

American Geophysical Union (R. Jas-
trow, NASA Theoretical Div., 8719 Coles-
ville Rd., Silver Spring, Md.). 26 Dec.

American Nature Study Soc. (R. E.
Hopson, 4138 S.W. Fourth Ave., Portland
1, Ore.). 27-30 Dec.

American Psychiatric Assoc. (P. H.
Knapp, Boston Univ. School of Medicine,
Boston, Mass.). 29, 30 Dec.

American Soc. of Criminology (D. E.
J. MacNamara, New York Inst. of Crimi-
nology, 115-117 W. 42 St.,, New York
36). 26, 27 Dec.

American Soc. of Naturalists (R. C.
Rollins, Gray Herbarium, Harvard Univ.,
22 Divinity Ave., Cambridge 38, Mass.).
27 Dec.

recording
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American Soc. of Zoologists (R. L. Wat-
terson, Dept. of Zoology, Northwestern
Univ., Evanston, Ill.). 28-30 Dec.

American Sociological Assoc. (V. H.
Whitney, Dept. of Sociology, Wharton
School of Finance, Univ. of Pennsylvania,
Philadelphia, Pa.). 28, 29 Dec.

American Statistical Assoc. (R. E. Lewis,
New York Area Chapter, 55 Wall St.,
New York 15). 29 Dec.

Association of American Geographers
(C. Morrison, Jr., American Geographical
Soc., Broadway at 156 St., New York 32).
27-30 Dec.

Association for Computing Machinery
(W. F. Cahill, NASA, 8719 Colesville Rd.,
Silver Spring, Md.). 29 Dec.

Astronomical League (Miss A. A.
Pindar, Amateur Astronomers Assoc., Inc.,
223 W. 79 St., New York 24). 28 Dec.

Beta Beta Beta Biological Soc. (Mrs. F.
G. Brooks, P.O. Box 515, Ansonia Station,
New York 23). 27 Dec.

Biomedical Information Processing Or-
ganization (R. S. Ledley, Natl. Biomedical
Research Foundation, Silver Spring, Md.).
30 Dec.

Committee on Cosmetics, American
Medical Assoc. (J. B. Jerome, 535 N.
Dearborn St., Chicago 10, Ill.). 29 Dec.

Conference on Scientific Communication
Problems (G. L. Seielstad, Technical Re-
ports Group, Applied Physics Laboratory,
Johns Hopkins Univ., Silver Spring, Md.).
26, 27 Dec.

Conference on Scientific Manpower (T.
J. Mills, Natl. Science Foundation, 1951
Constitution Ave., NW, Washington 25).
27 Dec.

Conference on Scientific Manuscripts
(N. Reingold, Dept. of History of Science

and Medicine, Yale Univ.,, New Haven, |

Conn.). 29 Dec.

Ecological Soc. of America (R. S. Miller,
Dept. of Biology, Univ. of Saskatchewan,
Saskatoon, Saskatchewan, Canada). 26-31
Dec.

History of Science Soc. (D. J. de Solla
Price, Dept. of History of Science and
Medicine, Yale Univ., New Haven, Conn.).
27-29 Dec.

Institute of Management Sciences (M.
M. Flood, Mental Health Research Inst.,
205 N. Forest Ave., Ann Arbor, Mich.).
30 Dec.

Metric Assoc. (J. T. Johnson, 694 W. 11
St., Claremont, Calif.). 27 Dec.

Mountain Lake Biological Station (H.
H. Hobbs, Jr., Univ. of Virginia, Char-
lottesville, Va.). 29 Dec.

National Acad. of Economics and Politi-
cal Science (A. E. Taylor, Parkton, Md.).
27 Dec.

National Assoc. of Biology Teachers (P.
Webster, Bryan City Schools, Bryan, Ohio).
27-30 Dec.

National Assoc. for Research in Science
Teaching (G. Mallinson, School of Gradu-
ate Studies, Western Michigan Univ.,
Kalamazoo). 27 Dec.

National Assoc. of Science Writers (E.
Ubell, Herald Tribune, New York, N.Y.).
27 Dec.

National Geographic Soc. (W. R. Gray,
NGS, 16th and M Sts., NW, Washington
6). 30 Dec.

National Speleological Soc. (Brother
Nicholas, FSC, Dept. of Biology, Univ.
of Notre Dame, Notre Dame, Ind.). 27
Dec.
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- Beta Pi

Nature Conservancy (J. W. Brainerd,
Springfield College, Springfield, Mass.).
27 Dec.

New York Acad. of Sciences (D. Pur-
pura, College of Physicians and Surgeons,
Columbia Univ., New York, N.Y.). 30
Dec.

Science Clubs of America (Miss L. V.
Watkins, Science Service, 1719 N Street,
NW, Washington 6). 30 Dec.

Scientific Research Soc. of America (D.
B. Prentice, 56 Hillhouse Ave., New Haven
11, Conn.). 29 Dec.

Sigma Delta Epsilon (Mrs. E. Cortelyou,
Acroprojects Inc., W. Chester, Pa.). 27-29
Dec.

Society for General Systems Research
(C. A. McClelland, Dept. of History, San
Francisco State College, 1600 Holloway
Ave., San Francisco, Calif.). 29 Dec.

Society for the History of Technology
(C. W. Condit, Dept. of English, North-
western Univ., Evanston, Ill.). 27-29 Dec.

Society for Industrial and Applied
Mathematics (J. Griesmer, IBM Research
Center, Box 218, Yorktown Heights, N.Y.).
28 Dec.

Society for Industrial Microbiology (J.
A. Ramp, 11 Van Dyke Rd., Waldwick,
N.J.).

Society of the Sigma Xi (T. T. Holme,
56 Hillhouse Ave., New Haven 11, Conn.).
29 Dec.

Society for the Study of Evolution (H.
H. Ross, State Natural History Survey,
Urbana, I11.). 27-29 Dec.

Society of Systematic Zoology (C. F.
Lytle, Dept. of Zoology, Tulane Univ.,
New Orleans 18, La.). 27-29 Dec.

Tau Beta Pi Assoc. (R. H. Nagel, Tau
Assoc., Univ. of Tennessee,
Knoxville). 29 Dec.

Torrey Botanical Club (Miss A. Hervey,
New York Botanical Garden, Bronx Park
56, N.Y.). 27 Dec.

27-28. Council for the Improvement of
Scientific Communication—Cong. on Edu-
cology and Role Growth Theory of Com-
munication and Learning, New York, N.Y.
(R. L. Switzen, 840 Grand Concourse,
New York 51.)

27-29. Conference on Strong Interac-
tions, Berkeley, Calif. (A. C. Helmbholz,
Dept. of Physics, Univ. of California,
Berkeley.)

27-29. Northwest Scientific Assoc. and
Idaho Acad. of Science, joint meeting,
Moscow. (E. J. Larrison, Dept. of Biologi-
cal Sciences, Univ. of Idaho, Moscow.)

27-14. Bahamas Surgical Conf., Nassau.
(B. L. Frank, P.O. Box 4037, Fort Lauder-
dale, Fla.)

28. Association for Education in Inter-
national Business, St. Louis, Mo. (J. N.
Behrman, Univ. of Delaware, Newark.)

28-30. American Economic Assoc., St.
Louis, Mo. (J. W. Bell, Northwestern
Univ., Evanston, Ill.)

28-30. Econometric Soc., St. Louis, Mo.
(R. Ruggles, Dept. of Economics, Yale
Univ., New Haven, Conn.)

28-29. Linguistic Soc. of America, an-
nual, Hartford, Conn. (A. A. Hill, Box
7790, University Station, Austin 12, Tex.)

28-30. National Council of Teachers of
Mathematics, Tempe, Arizona. (M. H.
Ahrendt, 1201 16 St., NW, Washington 6,
D.C) '
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