SCIENCE "
Vol. 139, No. 3554

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE




ANALYTICAL ULTRACENTRIFUGE — Model E

’ A fundamental instrument
4 for characterizing mole-
cules by recording their
behavior in a centrifugal
field. Measures molecular
weight, sedimentation
coefficient, purity, homo-
geneity, activity coefficients.
Can study organic and inorganic molecules
with molecular weights from a few hundred to several
million, at reduced, ambient, or elevated temperatures.

Generates forces of nearly 200,000 g for
isolating and concentrating viruses,
cytoplasmic particles, enzymes, proteins,
and a variety of smaller macromolecules.
Features refrigeration and a vacuum
system. Swinging bucket rotors

allow density gradient studies,

both preparative and analytical.

STUDYING
MOLECULES

ELECTROPHORESIS DIFFUSION — Model H

, For extreme precision in
I N D E PTH R Y . measuring diffusion coefficients/
- for free electrophoresis studies

: o featuring automatic photography
by schlieren, Rayleigh fringe,
and Gouy fringe optical systems.
Measurements are reproducible
to better than 1/25 fringe.

.. . with precision
research instruments

f’)"O?TL Beckman - % L 0 P b S B S s TR

Provides automatic ion-exchange
column chromatography as a basic
laboratory means for separation,
collection, identification and
quantitation of amino acids,
peptides and related compounds

in studies of protein hydrolyzates,
physiological fluids, tissue extracts,
foods, culture media, pharmaceuticals.

For descriptive brochures, please write

®
Beckman INSTRUMENTS, INC.
: SPINCO DIVISION,

Stanford Industrial Park,
Palo Alto 5, California
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A Note For Zoology 1eachers. ...

Here are Saunders Texts to help you teach more effectively:

New (2nd) Edition —

Here is the New (2nd) Edition of a superbly.illus-
trated text . . . designed to give the student a sound
understanding of modern zoology. Recent teaching
trends are reflected in this revision, with latest
knowledge of cell structure and function incorpo-
rated into the chapters on cell metabolism, nervous
coordination, and biochemical genetics. The authors
offer a skillful blend of broad biologic principles
and thorough examination of representative species.
Progressive studies are devoted to the physiologic
mechanisms common to all animals; respiration,
locomotion, digestion, reproduction, etc. Separate
chapters deal with each of the major invertebrate
phyla, and the vertebrates are introduced by a de-
tailed study of the frog as representative. Both verte-
brate and invertebrate sections point out habitat,
mode of life, and role in the biologic community of
the groups studied.

By CLAUDE VILLEE, Harvard University; WARREN F, WALKER, Jr.,

Oberlin College; and FREpeERICK E. SMitH, University of Michigan. About

832 pages, 612”7 x 93%”, with about 444 illustrations. About $7.75
New (2nd) Edition—Just Ready!

A New Book —

This comprehensive and unusually well written New
Text . . . designed for the upper division course
. . . requires at least one year’s background in bi-
ology or zoology. Dr. Barnes covers hoth East and
West Coast fauna, discussing anatomy, physiology,
ecology, and taxonomy of each individual phylum.
Groups are considered systematically, correlated to
each other through their phylogenetic relationships.
The basic approach is evolutionary. Each group is
examined from a general standpoint, avoiding the
distorted and. narrow concepts often produced in
students through over-emphasis upon one “repre-
sentative” species. However, those species commonly
utilized as laboratory specimens are referred to
throughout the text, familiarizing the student with
the peculiar characteristics of those forms. Chapters
include: Protozoans, Origin of the Metazoans, Coe-
lenterates, Turbellaria, Mollusks, Lophophorates,
Ctenophores, the Lesser Deuterostome Invertebrates,
etc. Most of the illustrations were drawn by the
author.

By ROBERT D. BARNES, Ph.D., Associate Préfessor of Biology, Gettys-
burg'Couegg, Pennsylvania. About 630 pages, 6” x 914”, with about
436 illustrations. About $10.00. New!—Just Ready!

Villee, Walker Smith’s Gel’lei” al

Zoology
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Proboscis

Mouth\“

Figure 14.5. (A) Anatomy of Buscycon Canaliculatum—Ileft
side, showing external organs and internal organs visible
through the integument.
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Figure 19-14. Periproct and Surround plates of the regular
urchin, Strongylocentrotus.

Gladly Sent to Teachers on Approval
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An adult stonefly (Plecoptera) recently
emerged from the water is shown sitting on
a grass blade. Its position is typical of the
manner in which these insects cling to the
blade. Stoneflies seldom travel far from the
bodies of water in which they breed. Although
they possess good wings, they are poor fliers
and are slow to take off when they are dis-
turbed. A report on an undescribed species of
the genus Capnia appears on page 484 [E. S.
Ross, California Academy of Sciences
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Word Picture. This is a picture of the
spoken word ‘you." By analyzing the
sound with a spectrograph, the Labora-
tories’ Lawrence G. Kersta makes a print
of the word in graph form. Graph shows
frequency, time taken, and intensity used
in making speech sound.

News from Bell Telephone Laboratories

WE'RE “FINGERPRINTING”
VOICES...TO FIND BETTER WAYS
OF TRANSMITTING THEM

Acoustics scientists at Bell Telephone Laboratories study
voices to learn how one voice differs from all others, what
makes yours instantly recognizable to friends and family, and
what the elements of a voice are that give it the elusive
qualities of “naturalness.”

To enable us to examine speech closely, we devised a
method of making spectrograms of spoken words. We call
them voiceprints. They are actual pictures of sound, reveal-
ing the patterns of voice energy. Each pattern is distinctive
and identifiable. They are so distinctive that voiceprints may
have a place, along with fingerprint and handwriting identifi-
cation, as an important tool of law enforcement.

The shape and size of a person’s mouth, throat and nasal
cavities cause his voice energy to be concentrated into bands
of frequencies. The pattern of these bands remains essen-
tially the same despite modifications which may result from
loss of teeth or tonsils, the advancement of age, or attempts
to disguise the voice.

Study of voiceprints and recognition factors is part of our
exploration of new techniques to extract and transmit the
minimum essentials of a person’s voice and from these recon-
struct the original voice at the receiving end, retaining its
factors of naturalness.

Our ultimate goal, as always, is to learn how to improve
your telephone service and make it a better value.

BELL TELEPHONE LABORATORIES

World center of communications research and development




freeze-dry
homogenize
lab specialities

® © ® ® ® @ from research instruments | THE VIRTIS COMPANY, INC. GARDINER, N.Y. I

reSU|ts depend on the best possible construction. | PLEASE SEND ME INFORMATION ON THE FOLLOWING: I

And, full knowledge of “in-use” require- | O Vocuum Stoppering Tray-Dryer O New McLeod Gauge |

ments of the individual scientist. VirTis g O 23" and 45" Homogenizers O Centrifugal Bio-Dryer
designs biological instrumentation “in the research laboratory.” Easy j O General Catalog [Includes Data Regarding Mechanically g
to operate, versatile features are built into each instrument to insure Refrigerated and Dry Ice Refrigerated Freeze-Dryers, Acces-
operating conditions precisely right for your investigations. We invite | sories for Freeze-Drying and Laboratory Specialties)
you to check the accompanying list for general or specific information ot POSITION i
regarding VirTis freeze-drying equipment, Hi-Speed Homogenizers | i
and many other instruments of special interest to the biological re- japDRESS — g
searcher. Full details and prices will be sent immediately upon request. gc;ry ZONE STATE

-
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WILEY {§Jj BOOKS

Including INTERSCIENCE

METHODS OF FORENSIC SCIENCE—Volume i

Edited by Frank Lundquist, University of Copenbagen.  Each
volume in this continuing series consists of ten to fifteen chapters.
Fach contribution is by one or more outstanding scientists, and
includes a short review of the subject followed by a detailed
description based on personal experience of the procedure recom-
mended for the particular purpose. An Interscience Book. 1963.
Approx. 300 pages. Prob. $10.00. :

ION EXCHANGE SEPARATIONS IN ANALYTICAL
CHEMISTRY

By Olof Samuelson, Chalmers University of Technology. Gite-

borg, Sweden. This revised and expanded version of the author’s

earlier Ion Exchangers in Analytical Chemistry introduces new’
principles and refined . techniques. It includes separations which

ten years ago were used only in specialized research work and
now are recognized as extremely valuable in practical analytical
work. 1963. 450 pages. Prob. $12.00.

SYSTEMA HELMINTHUM

Vol IV-—Monog and Aspidocotylea

Volume V-—Acanthocephala

By Satyu Yamaguti, Oéayamé University Medical School, Japan.

This series of volumes compiles the generic descriptions of all -

trematodes, cestodes, and nematodes. It features excellent illustra-
tions and measurements of body length and egg size for each
species. Interscience Books. 1963. In press.

INFRARED SPECTRA OF INORGANIC AND
COORDINATION COMPOUNDS

By Kazuo Nakamoto, Illinois Institute of Technology. Covers
the fundamental theory of molecular vibrations and the literature
on infrared spectra of inorganic compounds; and presents a compi-
lation of references on infrared studies of coordination com-
pounds involving inorganic and organic ligands. 1963. Approx.
320 pages. Prob. $9.50.

ORGANIC SYNTHESES—Collective Volume IV

Edited by Norman Rabjohn, University of Missonri. This volume
collects the material presented in annual volumes 30-39 in a
combined and revised form. New procedures for the preparation
of 2,3-diphenylsuccinonitrile, ethyl azodicarboxylate, and muco-
bromic acid have been added. Features illustrations of several spe-
cial pieces of equipment. 1963. Approx. 1072 pages. Prob. $16.50.

VECTORS

By Raymoﬁd A. Barnett and John N. Fujii, both of Oakland .

City College. A supplementary source of material on the algebra

of vectors, devoid of other complicating. topics. Features numerous-

examples and exercises for self-study. 1963. 132 pages. $2.95.

THE PRECAMBRIAN—Volume I

By Kalervo Rankama, University of Helsinki. An Interscience
Book. 1963. Approx. 264 pages. $8.95.

QUANTITATIVE INORGANIC ANALYSIS

By Kazunobu Kodama, Nagoya Municipal Industrial ‘Research In-
;rgtilute, Japan. An Interscience book. 1963. Approx. 550 pages.
22.50.

ORGANIC SYNTHESES—Volume 42

Edited by Virgil Boekelheide, University of Oregon. Fills the
need for a presentation of exemplary experiments demonstrating
new and general types of reactions and for well-studied procedures
illustrating - new methods or - the preparation of new reagents.
1962. 118 pages. $4.25.

NEW CHEMICAL ENGINEERING
SEPARATION TECHNIQUES

‘Edited by Herbert M. Schoen, Quantum, Incorporated. This series
provides an advanced library of scientific and technical informa-

“tion for chemical engineers and others involved in the broad field

of the “engineeting of chemistry.” It also covers related subjects
which are important to the chemical engineer. Interscience Library
of Chemical Engineering and Processing—Volume 1. 1963. Approx.

448 pages. $14.50.

MASS TRANSFER PROCESS CALCULATIONS

By H. Sawistowski azd W. Smith, both of the Imperidz College

of Science and Technology, London. This book considers prac-
tical examples of separations or processes involving mass transfer
operations. Interscience Library of Chemical Engineering and
Processing—Volume II. 1963. Approx. 532 pages. $13.50.

PROGRESS IN DRUG RESEARCH—Volume 4

Edited by Ernst Jucker, Basel, Switzerland. Contains five contri-
butions—related to topical problems in the field of synthetic drugs
arid those produced from naturally occurring compounds—by well

~ known investigators. 1 963. 606 pages. $30.00.

THE MEDITERRANEAN LANDS—second Edition

By D. S. Walker. A second edition comprising a survey of the
Mediterranean Lands, with emphasis on the European Mediter-
ranean peninsulas and islands. 1963. In press.

ROCK FORMING MINERALS—In Five Volumes

By W. A. Deer, Cambridge University; and R. A. Howie and
J. Zussman, both of Manchester University. A useful reference
work for advanced study in the geological sciences. Volume I:
Ortho- and Ring Silicates. 1962. 333 pages. $15.50. Volume II:
Chain Silicates. 1962. 379 pages. $16.50. Volume III: Sheet

* Silicates, Volume IV: Framework Silicates, and Volume V: Non-

Silicates. In preparation.

ASTRONAUTICS IN THE SIXTIES

A Survey of Current Technology and Future Development

By Kenneth W. Gatland, British Interplanetary Society. Gives a
technical résumé of astronautical developments, with reviews of
current programs and future projects. An Interscience Book. 1962.
388 pages. $8.25.

ENCYCLOPED!A OF CHEMICAL TECHNOLOGY—
S d Edition Vol 1

FExecutive Editor: Anthony Standen, Interscience Publishers.
The first volume of a comprehensive summary of materials,
methods, processes, and equipment used in -the American
chemical industry. The completely revised and rewritten second
edition will comprise 18 volumes. An Interscience Book.
Subscription price: $35.00 per volume.

Send for examination copies.

JOHN WILEY & SONS, Inc.,440 Park Avenue South, New York16,N.Y.
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WILEY @ BOOKS

Including INTERSCIENCE

THE SEA

~Ideas and observations on Progress in the Study of the Seas

In three volumes

Edited by M. N. Hill, Cambridge University; E. D. Goldberg,
University of California, La Jolla; C. O’'D. Iselin, Woods Hole
Oceanographic Institution; and W. H. Munk, University of Cali-
fornia, La Jolla. Divided into six major sections, this work covers
physical oceanography (Vol. 1); composition of sea water, com-
parative and descriptive oceanography and oceanographic methods
(Vol. 2); the earth beneath the sea, and an historical survey of
its evolution through geological time (Vol. 3). Interscience
Books, Vol. 1: 1962. 864 pages. $25.00. Vol. 2: 1963. Approx.
600 pages. $20.00. Vol. 3: 1963. Approx. 850 pages. In press.

TEXTBOOK OF ORGANIC CHEMISTRY

By Alexander Gero, Habnemann Medical College. Presenting or-
ganic chemistry as an exercise in reasoning and understanding,
this book gives the best of both traditional and modern approaches
to the subject. 1963. Approx. 704 pages. Prob. $9.25.

CONFIGURATIONAL STATISTICS OF
POLYMERIC CHAINS

High Polymers—Volume 17

By M. V. Volkenstein, Institute of Macromolecular Chemistry,
Leningrad. Translation from the Russian by S. N. Timasheff.
An Interscience Book. 1963. Approx. 608 pages. $20.00.

CHEMICAL CALCULATIONS

An Introduction to the Use of Mathematics in Chemistry

Second Edition

By Sidney W. Benson, University of Southern California. Develops
in a rational, consistent and simple fashion the application of con-
version factors to quantitative problems in chemistry. Since the
first edition, the conversion factor approach to chemical calcula-
tions has had increasingly gratifying applications and these have
generated a demand for the revisions in the present edition.
1963. 254 pages. $2.95.

DIFFERENTIAL AMPLIFIERS

Their Analysis and their Applications in Transistor d-c Amplifiers

By R. D. Middlebrook, California Institute of Technology. A de-
tailed treatment of the analysis and application of the specialized
topic of differential amplifiers which will be of particular interest
to those concerned with the design of tube d-c differential ampli-
fiers for work in biological instrumentation. 1963. 115 pages. $7.95.

ADVANCES IN CHEMICAL PHYSICS—volume 5

Edited by 1. Prigogine, University of Brussels. The fifth in a
series of volumes designed to report, interpret, and evaluate
progress in this important and rapidly growing field. A wide range
of problems concerning properties and behavior of molecules and
atoms individually and as assemblages is covered. An Inter-
science Book. 1963. Approx. 420 pages. In press.

PROGRAMMED MANUAL FOR STUDENTS
OF FUNDAMENTAL PHYSICS

By Jay Orear, Cornell University. The first book to apply the
latest developments in programmed instruction to the study of
college physics, this book has been developed through a series
of field tests at college campuses. These tests show that the com-
bination of the Programmed Manual and its accompanying text,
Orear’'s FUNDAMENTAL PHYSICS, makes mastery of basic
§hysics possible with little or no supervision. 1962. 228 pages.
4.95.

A PARASITOLOGY LABORATORY MANUAL

By Stewart C. Schell, University of Idaho. An orderly and detailed
presentation of selected parasitic protozoa, helminths, and arthro-
pods, appropriate for any beginning course in parasitology in
which the parasites of human beings, domestic animals, and some
wild animals are studied. 1962. 96 pages. $2.95.

LASERS

Generation of Light by Stimulated Emission

By Bela A. Lengyel, Hughes Research Laboratories. An introduc-
tion to the principles of the laser art which should be useful
to those applying lasers to scientific, technical, or military prob-
lems. The book stresses quantitative data and a wide range of
applications. 1962. 125 pages. $6.95.

A LABORATORY MANUAL OF
COMPARATIVE ANATOMY

Second Edition

By William Montagna and Walter Kenworthy, both of Brown
University. Written in the belief that anatomy must be studied
in depth, and that the study must be comparative and evolution-
ary, this manual gives a comprehensive account of the skeletal
system of a variety of vertebrates. 1962, 112 pages. $2.95.

THEORETICAL ELECTROMAGNETISM
By R. H. Atkin. 1962. 260 pages. $9.00.

LECTURES IN THEORETICAL PHYSICS
Volume IV—Boulder 1961

Edited by Wesley E. Brittin, B. W. Downs and Joanne Downs,
all of the University of Colorado. Lectures given at the Summer
Institute for Theoretical Physics, University of Colorado, Boulder,
1961. They were delivered by some of our leading theorists and
chosen from topics close to their own research. An Interscience
Book. 1962. 632 pages. $15.00.

THE ELECTRONICS OF LABORATORY
AND PROCESS INSTRUMENTS

By V. S. Griffiths, P5.D., F.RI1.C. and W. H. Lee, Ph.D., F.R.I.C.
Reviews the behavior of resistances, and of inductances under
direct and alternating voltages, emphasizes the practical importance
of resonance and discusses particular pieces of apparatus. An
Interscience Book. 1962. 368 pages. $9.50.

MAGNETOSTATIC PRINCIPLES IN
FERROMAGNETISM—Volume |

By William Fuller Brown, Jr., University of Minnesota. A sys-
tematic application of basic magnetostatic principles to the theo-
retical treatment of magnetization processes in ferromagnets. A
North-Holland (Interscience) Book. 1962. 214 pages. $7.75.

NEW METHUEN MONOGRAPHS

COLE: Fluid Dynamics (Physical Monograph). 1963. 238 pages.
$#4.50. COX: Renewal Theory (Statistical Monograph). 1962.
142 pages. $4.50. LAWDEN: Tensor Calculus and Relativity
(Physical Monograph). 1962. 172 pages. $5.00. LICHNERO-
WICZ: Tensor Calculus (Physical Monograph). 1962. 164 pages.
$4.50. LYNTON: Superconductivity (Physical Monograph). 1962.
174 pages. $4.50. PARASNIS: Principles of Applied Geophysics
(Physical Monograph). 1962. 176 pages. $4.50. WILSON: X-Ray
Optics (Physical Monograph). 1962. 147 pages. $4.50.

Send for examination copies.

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

new techniques for . ..

THIN-LAYER CHROMATOGRAPHY

Have you investigated the advantages of thin-layer
chromatography? In addition to the normal ascend-
ing thin-layer chromatography,equipment is now
available for all of the following new procedures:

i 1. PREPARATIVETLC

CONTINUOUS FLOW TLC

.= TWO-DIMENSIONAL TLC
HORIZONTAL TLC

DESCENDING TLC

SATURATED ATMOSPHERE TLC
TEMPERATURE CONTROLLED TLC

APPLICATION CHAMBER FOR CONTROLLED
ATMOSPHERES WITH SENSITIVE MATERIALS

DEVELOPING CHAMBER FOR CONTROLLED
ATMOSPHERES

e

— The DESAGA/BRINKMANN Apparatus for TLC, including the standard and
adjustable applicators, is the most widely used in this field. In additionto
the above new techniques—new standard accessories and new adsorbents
are also available. About $250 is required for the basic equipment.

BRINKMANN INSTRUMENTS, INC., 115 CUTTER MILL ROAD, GREAT NECK, N.Y.
PHILADELPHIA - CLEVELAND - HOUSTON « MIAMI - MENLO PARK, CAL. - ST. LOUIS
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The Carl Zeiss GFL Standard Microscope is designed to be the
most versatile laboratory microscope available. A great variety
of attachments makes it possible to build up an instrument for
your own particular needs.

You have a wide choice of eyepieces, objectives, condensers,
stages, and tubes. You can attach all the parts needed for
photomicrography and microprojection.

You can vary the type of illumination, set up for micromeasure-
ments, add an Optovar unit to change magnifications at the flick

WEST GERMANY

e G is what ou ' i

of a finger. Attachments for dark-field, phase-contrast, interfer-
ence, fluorescence, polarization, and reflected light work—put
every major microscope technique at your disposal. Parts can
be exchanged quickly yet will always be in perfect alignment.

Every part of the GFL is built to highest standards. Any type ot
objectives—such as Achromats, Planachromats, Neofluars,
Apochromats or Planapochromais—can be used.

Write to us for further details on the Carl Zeiss GFL Microscope.
Complete service facilities available.

The Symbol of World Famous Optics

Carl Zeiss, Inc., 444 Fifth Ave., New York 18, N.Y.

IN CANADA: CARL ZEISS CANADA LTD., 60 OVERLEA BLVD., TORONTO 17, ONTARIO
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Measure PRESSURE

TEMPERATURE - AIR FLOW
VELOCITY - DISPLACEMENT - FORCE

with PRECISION
SANBORN TRANSDUCERS

You can meet a wide variety of requirements
from this broad selection of accurate, compact
Sanborn Transducers. Series 267 and 268 Physio-
logical Pressure Transducers are designed for
either differential or single-ended measurements
in such applications as cardiac catheterization and
studies of circulatory, respiratory, esophogeal,
spinal or gastric pressures. Two basic sensitivities
are available: 1.0 or 0.1 mm Hg produces 1 cm.
chart deflection. Model 270 Bi-Directional Differ-
ential Gas Pressure Transducer permits measure-
ments of small pressure changes (1 em/0.5 mm
H20) over a wide range with excellent linearity
and low drift. Pneumotach heads for respiratory
air flow measurements are available for use with
the 270. Excellent stability and temperature com-
pensation also make the Model 270 particularly

MEDICAL

suitable for plethysmography applications.

Model 760-53 Calibrated Temperature Bridge and
a variety of interchangeable thermistor probes
are available for use with any Sanborn Carrier
Preamplifier for accurate recording or monitoring
of physiological temperatures with full scale sen-
sitivity of 1°C and 2.5°C.

In addition, Sanborn offers pneumograph and
pulse waveattachments, heartsound microphones,
linear velocity and displacement transducers, and
transducers for force measurements in myo-
graphic studies. For complete information con-
tact your nearest Sanborn Branch Office or
Service Agency —or write Manager, Research
Instrument Sales, Medical Division.

DIVISION

SANBORN COMPANY

175 Wyman St.,, Waltham S4, Massachusetts
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UDDER-TESTED is the distinguishing feature of each batch of Cyanamid Neomycin Sulfate
Veterinary. This quality test provides a nontoxic, nonirritating veterinary neomycin grade more
suitable for the treatment of bovine mastitis.

Neomycin Sulfate Veterinary, Micromilled, is a white powder designed for oral, topical or
inhalation therapy with these specifications: ® wide-spectrum antibacterial activity
® nonirritating and nonsensitizing ® practically nontoxic topically and orally ® potency 450-
550 mcg./mg. = APHA color 200 maximum = pH 5.5-7.0

Other grades of neomycin are also produced by CYANAMID FINE CHEMICALS DEPARTMENT:
U.S.P. grade is a super white high potency neomycin which is available in granular, regular or
micromilled forms. All can be supplied in sterile or non-sterile condition to suit your needs.

Technical Grade Neomycin is a super white lower potency, nonirritating, more economical
grade suitable for cosmetic usage.

AMERICAN CYANAMID COMPANY - FINE CHEMICALS DEPARTMENT - Pearl River, New York
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SOFTWARE

The hardware for space travel is com-
ing along nicely. The software for
space travel is people, about whom a
great many issues are clear and some
are not. Clear: a man can survive a
few hours out there. (Nikolayev, 9614
hours, no known after-effects.) To be
determined: can a man survive in
space for weeks, or months? (On a
round-trip to the moon, for example.
Or in an orbiting space station.)

The most versatile and valuable
component of any space system is
man. His welfare out there is going to
depend (in part) on the environment
inside his vehicle. And the composi-
tion and pressure of that environment
will depend on engineering require-
ments: weight, power, reliability.
Suppose a pure oxygen, low-pressure
environment were selected. How
would our Astronauts function during
a two-week mission?

NASA needs to know. They as-
signed us to find out. We’re doing it
right now.

The theory is simple enough. The
procedure is not. It starts with our
Environmental Test Chamber, a steel
cylinder 30’ x 18’ in which we can

REPUBLIC AVIATION CORPORATION, FARMINGDALE, LONG ISLAND, NEW YORK

448

produce various combinations of tem-
perature, pressure, humidity, vibra-
tion and atmospheric composition.
Inside, in groups of 6, go healthy
young men to breathe pure oxygen
for two weeks. For each group the
pressure is changed. Pure oxygen at
5 psi for the first group, 7.4 psi for

the second and 3.8 psi for the third.
A fourth group, breathing air at 14.7
psi, serves as control.

Outside the chamber are specialists
in aerospace medicine, physiology,
psychology, microbiology, biochemis-
try and environmental testing. Dur-
ing each two-week period this team
performs 683 specific tests on each
man (mental, sensory, motor, pulmo-
nary, hematological and microbiolog-
ical.) The group is assisted by instru-
ments (polygraphs, oscillographs and
the like) that automatically monitor
and record each subject’s reactions.

Probably the most significant oxy-
gen pressure in the test program is 5
psi. That’s the environment currently
used for Project Mercury. It is also
under consideration for Project Gem-
ini, a planned two-week orbit for
two Astronauts. Long before they go
up, the “unknowns’” of living in an
oxygen environment will have become
knowns. And the hazards thereof, if
any, will have been pinned down,
studied and eliminated.

This research, supported by NASA,
is being carried on in our Space En-
vironment and Life Sciences Labora-
tory, to determine the effects of space
travel upon the software as well as
the hardware.

e ————
REPUBLIG

AVIATION CORPORATION
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The small white rectangle above represents the approximate size
of space required to contain one page of newspaper size docu-
ment reduced for storage through NCR's PHOTOCHROMIC
MICRO-IMAGE process. The small white dot on the right represents
the area that would hold thousands of micro-capsules (cell-like
structures containing useful materials) produced through NCR's
amazing chemical process of MICRO-ENCAPSULATION.

One apparent application of the NCR Photochromic Micro-
Image process is that it permits easy and efficient storage, access
and reproduction of voluminous data. The process of Micro-en-
capsulation has applications cutting across many fields of interest
including paper coatings (such as on our No Carbon Required
paper), food, pharmaceuticals, adhesives, etc.

These are but some of the outstanding achievements of NCR
scientists and research and development personnel. Through the
years our devotion to the concept. of improvement, growth, and
service to business and industry has led to miany other changes
which have benefited the world. Government and military agencies
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also have an active interest in the advanced work being done by
NCR scientists and engineers.

Our Research and Development programs are not limited
to the fields of Photochromics and Micro-encapsulation. Rather,
the programs extend into many disciplines including physical and
chemical research in the areas of semiconductor materials and
devices that will- have practical application in computer develop-.
ment and add to the total effort of the company. The NCR effort
is concentrated on the total systems concept.

To. determine whether your career plans fit in with our re-
search and development plans, merely drop us & note with a
brief description of your:interests and scientific background. Ap-
plications at all professional levels will be considered.

Write to:
An Equal Opportunity Emp/éyer

CR|
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T. F. Wade, Technical Placement

The National Cash Register Company N
Main & K Streets, Dayton 9, Ohio l




Recent AAAS Symposium Volumes

#72. Spermatozoan Motility.

1962. 322 pages. 113 illustrations.

Edited by: David W. Bishop.

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

$Ib{(;ez‘a(t;l Price: $7.50. AAAS Member's Cash Price:
.50.

#71. Great Lakes Basin.

1962. 320 pages. 92 illustrations.

Edited by: Howard J. Pincus.

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

§6et5a(;'l Price: $7.50. AAAS Member’s Cash Price:

#70. Fundamentals of Keratinization.

1962. 202 pages. 136 illustrations.

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

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

gsetaszl Price: $6.50. AAAS Member's Cash Price:
.75.

#69. Biophysics of Physiological and Pharmacologlcal
Actions.

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

Retail Price: $13.50. AAAS Member's Cash

Price: $11.75.

#68. Sciences in Communist China.

1961. 884 pages. 23 illustrations.

Edited by: Sidney H. Gould.

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

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

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

#67. Oceanography.

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

Edited by: Mary Sears.

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

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

#66. Germ Plasm Resources.

1961. 394 pages. 59 illustrations.

Edited by: Ralph E. Hodgson.

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

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

#65. Aging . . . Some Social and Biological Aspects.

1960. 436 pages. 65 illustrations.

Edited by: Nathan W. Shock.

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

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

#64. Calcification in Biological Systems.

1960. 526 pages. 283 illustrations.

Edited by: R. F. Sognnaes.

“Those interested in current concepts of min-
eralization of calcified tissues will find in this
text the sources of current knowledge on the
subject.”—American Journal of Orthodontics,
May 1961

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

#63. Congenital Heart Disease.

1960. 372 pages. 147 illustrations.

Edited by: Allan D. Bass and Gordon K. Moe.
“Should serve as a valuable and concise sum-
mation of the more 1mportant aspects of con-
genital heart disease.”—American Journal of
Cardiology, August 1961

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

Circle Volumes

You Wish To Washington 5, D.C.
Order . . .
72 7 70 Name: .. ...,
69 68 67
Address: ....... ..

66 65 64
63 City: ...
$ Please check:

Payment prices.

Enclosed ( ) I am not a member of AAAS.

American Association for the Advancement of Science
1515 Massachusetts Avenue, NW

Please send the symposium volumes circled on this form, to:

( ) I am a member of AAAS, and enclose payment for the volumes indicated at member

)y S, enclosed.
() Please bill me.

() Please send Membership Application Form.
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EIRST: LOOK AT UNITRON'S NEW
POLARIZING MICROSCOPE

Here is a precision measuring instrument for both ortho-
scopic and conoscopic observations, designed to meet the
exacting requirements of science, education, and industry.
lts many features make it ideal for work in chemistry,
crystallography, mineralogy and biology as well as in the
technology of paper, glass, textiles and petroleum.

1
CHECK THESE OPTICAL & MECHANICAL FEATURES

Note that UNITRON'S new Model MPS comes complete
with optics and accessories and includes features usually
associated only with much more costly models.

e EYEPIECES: Micro 5X providing measurements to
0.0025mm. and cross-hair 10X. The eye lenses focus to

produce sharp reticle images and are keyed to prevent
rotation.

o OBJECTIVES: 4X(N.A.0.1), 10X(N.A.0.25), 40X(N.A.0.65),

achromatic, strain-free, each with centerable mount.
o NOSEPIECE: quick-change type for critical centering.

|
|
|
|
|
|
|
|
I ¢ CONDENSER and POLARIZER: three-lens condenser
with upper elements on a swing-out mounting, provides
| either parallel or convergent light. A dovetail-slide
l focusing mount and iris diaphragm insure optimum
illumination and resolution.
| e POLAROID POLARIZER: rotatable through 360° and
I graduated every 45°. Plano-concave mirror.
|
|
|
|
|
|
|
|

e ANALYZER: Polaroid, in sliding metal mount.

e BERTRAND LENS: for the study of interference figures,
fixed-focus lens is centerable and mounted in a slideway.

o STAGE: diameter 115mm., revolves through 360°, gradu-
ated in degrees and reads to 6’ with vernier. The top is
calibrated in mms. in two directions and is drilled and -
tapped for an accessory mechanical stage. Stage clips. 1 Iris diaphragm

o COMPENSATORS: two compensators are included; a
fwarfer-wove plate ond. ﬁr?t order red plate. These fit 8 Suli ot lover
into a slot above the objective lens. S

4 Focusing lock
5 Focusing slide

o FOCUSING: coarse and micrometric fine adjustments.

I o STAND: heavy stand, arm inclines to horizontal position.

THEN: LOOK AT THE PRICE!
Model rs compiee s decrived, ey J Yo

Quantity prices on three or more. FOB BOSTON
Accessory mechanical stage.. ... $1 4 75

Condenser and Polarizer

Please rush UNITRON Catalog on Microscopes. I

AVAILABLE ON FREE 10 DAY TRIAL l y i
Send for complete catalog on UNITRON Microscopes. l rum

I Address I

I City. State. l

THE TREND IS TO UNITRON L o o o o e e o e

_—
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PACE TR-48
COMPUTER...

PUTS ANALOG SIMULATION IN YOUR ENGINEERING LAB

The TR-48 is a fully transistorized analog computer providing more computing capacity, accuracy and operating convenience in
a compact, medium-priced package than any design previously available. B The TR-48 is surprisingly simple to program and
operate. No specially trained operating or maintenance staff is required. It draws as little power as the average light bulb —
just plug it into any ordinary electrical outlet and it is inmediately ready for computation. No cooling, cabling or other installation
problems with the TR-48. Placed on a mobile stand, it moves readily from one lab location to another as required. B Here, then,
is a computer designed (and priced) for every engineering or research laboratory, a computer which permits the individual engineer
to personally conduct valuable design simulations and vastly increase his overall effectiveness.

A few important operating features of the TR-48 are: M Forty-Eight Operational Amplifier Capacity — Cabinet is com-
pletely pre-wired to accept “plug-in” expansion to maximum equipment complement. M Real Time and Repetitive Operation —
A combination that vastly reduces computer time. M Iterative Solution Capability — Permits the computer to operate sequen-
tially, in @ manner previously restricted to digital machines. M Digital Voltmeter Readout System — Drastically reduces problem
setup time. M Color Coded Pre-Patch Panel — Simplifies programming and multiplies computer utilization.

Convenient rental plans are also available to assist you in fitting the TR-48 into your operating budget. We will be pleased to

provide further information upon request.

EAI ELECTRONIC ASSOCIATES, INC. Long Branch, New Jersey
452
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Compare the unique
pour-out especially de-
signed for dripless

action.

Compare the new matte
finish on larger mark-
ing diamond; easier to
mark, easier to wipe
clean, easier to read.

Compare uniform wall
thickness that provides
greater mechanical

strength.

Stand up a

Dish side-by-side with other laboratory glassware.
See for yourself why Kimax Brand glassware
gives you more value, more life.

You get more of the better things first from Kimble,

8 FEBRUARY 1963

Kimax Beaker, Erlenmeyer, or Petri

KIMBLE LABORATORY GLASSWARE
an () rrobUCT

Compare the heavy
reinforcing bead that
resists chipping in
the lab and in wash-
ing operations,

Compare the instant
size selection through
extra large markings.

Compare the extra
glass in shoulders
and bottom that cuts
costly breakage.

Kimax Petri Dishes...
Bottoms and covers marked for
faster sorting. Index arrows speed
series dilution procedures.

Kimax Erlenmeyer Flasks...

Uniform glass thickness protects
against thermal and mechanical
shock. Heavy bead protects lip
against chipping.

OweNns-ILLINOIS

GENERAL OFFICES - TOLEDO 1, OHIO
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Why so many computer users prefer the Control Data 1604 /1604-A

...and five reasons why it will pay you to know!

The Control Data 1604/1604-A Computer, demonstrated
a leader in a competitive and demanding field, continues
to prove its ability to scientists and engineers as the com-
puter to solve their problems, and to management as the
computer to help maintain their profit. Here are the rea-
sons why!

RELIABILITY—An unusual history of ‘“‘uptime’ that sets a
high standard of performance.

SERVICES—Programming Assistance ¢ Programmer and
Operator Training e« Programming Systems Improve-
ment « Installation Check Out « Post Installation Assist-
ance « On-Site Customer Engineering.

APPLICATIONS—Real-time, on-line data reduction/data
acquisition, large-scale problem-solving, large-scale data
processing, biomedical and institutional research, weather
prediction, oceanography, petroleum reservoir analysis,
and flight simulation.

454

SOFTWARE—Pert, Cobol*, Codap, Co-op Monitor, Linear
Programming, Algol*, Fortran 62, Fortran 63.*

LOW COST—The Control Data 1604/1604-A is available to-
day at an amazingly low cost. With its proven performance,
programming systems and services, the Control Data
1604/1604-A offers the most computer for the least
dollars spent.

These are the main reasons why so many computer
users prefer the Control Data 1604/1604-A. The names of
these users are available to you. To learn more about how
the 1604/1604-A can solve your computing problems now,
contact the Control Data representative nearest you.

CONTROL DATA

Offices: Albuquerque ¢ Beverly Hills
e Birmingham e Boston e Chicago
« Cleveland ¢ Dallas ¢ Dayton ¢ Denver
* Detroit « Honolulu « Houston ¢ Ithaca
« Kansas City ¢« Minneapolis ¢ Newark
e Norfolk « Orlando « Palo Alto
e Philadelphia ¢ San Francisco
e San Diego e Washington, D.C.

CORPO ATION

8100 34th AVENUE SO. « MINNEAPOLIS 20, MINN.
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Compare walls
and reinforced
beads for maxi-
mum durability in
laband in washing.

Compare color-
coded bottoms
and tops that
make sorting
easier and faster.

Look at a Kimax Petri Dish side-by-side with other
brand Petri dishes. The differences in favor of Kimax
are plain to see. Kimax Petri Dishes, Beakers, and
Erlenmeyers offer you many cost-saving, time-saving
advantages, yet are competitively priced, keep your
glassware expenditures down.

You get more of the better things first from Kimble.
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Compare clear,
extra-flat surfaces
that provide un«
distorted view,

Exclusive index-
ing arrow on bot-
toms eliminates
grease pencil
—  Markings,

Kimble Erlenmeyer Flasks...
Thicker glass necks reduce break-
age from thermal and mechanical
shock, handling, and shaking.

Kimble Beakers...
Extra-reinforced beads reduce
chipping; special pour-out design
reduces dripping.

KIMBLE LABORATORY GLASSWARE OWENS-ILLINOIS

AN @ PRODUCT GENERAL OFFICES + TOLEDO 1, OHIO
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One of a series briefly deseribing GM’s research in depth

Breakthrough in Ferroelectrics

The spirit of science is tentative, experimental, skeptical.
Thus we have been cautioned by our research colleagues
here at the Laboratories of the naivet€ of pinning a
“breakthrough” label on a discovery they made in
ferroelectric materials. We're not convinced.

Ferroelectrics have remained on the scientist’s workshelf

as curious crystal analogs of ferromagnetic materials . . .
as intriguing insulators whose dielectric “constant’ isn’t,
but varies with changes in electric field intensity much

in the hysteresis loop fashion of magnetic materials.

Recently, two members of our research staff reported
they had observed ferroelectric behavior at room
temperature in a polycrystalline form of ordinary saltpeter.
Furthermore, this ferroelectric phase in potassium

nitrate has nearly ideal electrical characteristics. Apparent
true coercivity. Dielectric hysteresis loops that are

really square (ratios of 600:1 and more). Here then is an
inexpensive, easily prepared material that may perform
the much sought after memory and switching functions in
capacitive circuits—functions similar to those handled

by their ferromagnetic brethren in inductive circuits.

This discovery is expected to stimulate the development
of practical, compact electronic devices of interest to the
computer, control, and communication sciences.

It is only one of the avenues of science and engineering
being opened by GM’s research in depth.

General Motors Research Laboratories

Warren, Michigan

Room temperature 60-cps hysteresis
loop (above) of KNO; melted on
copper substrate with the simplest
of tools (left).




COMPARE

Compare the extra-strength neck
that resists breakage in handling
and in washing.

Compare the extra reinforced
bead that reduces chipping.

Compare the uniform glass distri-
bution that provides best mechan-
ical shock resistance.

Compare the extra-large, easy-
to-read size identification.

Compare the oversize
marking diamond in
new matte finish for
easy writing, easy
reading, easy erasing.

Compare the extra
glassinshoulderand
bottom that cuts
costly breakage.

KIMAX

- ﬁt  ww . Kimax Petri Dishes...

: Markings save sorting time. Index-
ing arrow saves time and confusion
in series dilutions.

Compare Kimax Beakers, Erlenmeyers, and Petri
Dishes with other brands of scientific glassware.
See for yourself why Kimax gives you extra value

. . ‘Kimax Beakers...
at competitive prices.

Pour-outs specially designed to
prevent dripping. Reinforced bead
reduces edge chipping. New matte
marking area is easy to mark, easy
to read, easy to wipe clean.

You get more of the better things first from Kimble.

KIMBLE LABORATORY GLASSWARE OWENS-ILLINOIS

AN @ PRODUCT GENERAL OFFICES « TOLEDO 1, OHIO
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MODEL MS5SP
MINI-POLYGRAPH

®Fully modular
®2 fo 5 channels
®Rectilinear recording

®S/multaneous 8" servo and
other records on one graph

® Compact versatility—up to
4 chopper, ECG, or EEG
channels in any assortment
—up to 2 servos...for a
total of & channels

. ‘ s

® Each channel a complete, self-contained inter- ® Rectilinear recording — simple and reliable
changeable unit ' linkage with only two moving parts

® Transducers plug in directly — no extra power

. s
One or two servos may be used, writing the full supply or pre-amplifiers needed

width of 8” chart. Sensitivity up to 6 millivolts

full scale, traverse time approximately 1 second @ Ease of record analysis — the servo record is
' on the same chart as other records (EEG, ECG,

® Chopper amplifiers, for pressure or force with a pressure, etc.) — all on 8”-wide fan-folded
Statham transducer, or for temperature with a paper with millimeter square marking
- thermistor bridge. Include Zener diode regu- e Anti-clogging inking system it

 lated power supply for bridge. May also be used ® Instantaneous speed change without gear’

as stable high gain DC amplifiers shifting — 6 speeds

® Time and event markers included ® Rugged and sturdy construction

MODEL M8PM FULLY MODULAR 8-CHANNEL MACRO-POLYGRAPH AVAILABLE

GILSON MEDICAL ELECTRONICS

MIDDLETON, WISCONSIN
On Madison’s West Beltline Highway
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American Association for the
Advancement of Science

BOARD OF DIRECTORS
PAUL M. GROSS, Retiring President, Chairman
ALAN T. WATERMAN, President
LAURENCE M. GOULD, President Elect

HENRY EYRING MINA REES

H. BENTLEY GLASS WALTER ORR ROBERTS

DON K. PRICE ALFRED S. ROMER
WILLIAM W. RUBEY

PAUL E. KLOPSTEG DAEL WOLFLE

Treasurer Executive Officer

‘SECTION VICE PRESIDENTS AND
SECRETARIES
MATHEMATICS (A)
Magnus R. Hestenes Wallace Givens
PHYSICS (B)

Elmer Hutchisson Stanley S. Ballard
CHEMISTRY (C)
Milton Orchin S. L. Meisel

ASTRONOMY (D)

Edwin F. Carpenter Frank Bradshaw Wood
GEOLOGY AND GEOGRAPHY (E)

John C. Reed Richard H. Mahard
ZOOLOGICAL SCIENCES (F)

Dietrich Bodenstein David W. Bishop
BOTANICAL SCIENCES (G)

Aaron J. Sharp Harriet B. Creighton
ANTHROPOLOGY (H)
David A. Baerreis Eleanor Leacock
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Kingsley Davis Ithiel de Sola Pool
HISTORY AND PHILOSOPHY OF SCIENCE (L)

Adolph Griinbaum N. Russell Hanson
ENGINEERING (M)

Clarence E. Davies Leroy K. Wheelock
MEDICAL SCIENCES (N)

Francis D. Moore Oscar Touster
DENTISTRY (Nd)

Paul E. Boyle S. J. Kreshover
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Don E. Francke
AGRICULTURE (0)

A. H. Moseman Howard B. Sprague
INDUSTRIAL SCIENCE (P)

Alfred T. Waidelich Allen T. Bonnell
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President Secretary
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President Executive Secretary

The American Association for the Advancement of
Science was founded in 1848 and incorporated in 1874.
Its objects are to further the work of scientists, to
facilitate cooperation among them, to improve the effec-
tiveness of science in the promotion of human welfare,
and to increase public understanding and appreciation of
the importance and promise of the methods of science
in human progress.

Biologists’ Choice

On 26 January the Governing Board of the American Institute of
Biological Sciences voted unanimously to repay in full the AIBS debt
to the National Science Foundation (Science, 25 Jan. 1963, p. 317,
and 1 Feb. 1963, p. 392). They hope to make a first payment of
$100,000 very soon and to clear the rest of the debt in three
annual installments. The proposal is an honorable one; we hope that
the responsible authorities on the federal government side will accept
it.

Now AIBS must raise the money, and raising it will require sup-
port from many biologists. This may be difficult, for most biologists
have no reason to feel personally responsible for the AIBS’s difficul-
ties, and to many of them AIBS is a somewhat remote organization.
Their immediate loyalty is to a more specialized society which is
only one of many that make up the federation that is AIBS. But AIBS
has been of service to biologists generally, through the Biological
Sciences Curriculum Study, through the arrangement of meetings and
conferences, in managing a portion of the National Roster, in repre-
senting the interests of biologists in Washington, and in a variety of
other ways. AIBS can continue to provide such services only if biolo-
gists in large numbers are willing to support it.

The Governing Board plan involves three elements. A substantial
portion—perhaps equal to the first payment of $100,000—can be
expected from royalties or advances against royalties from the AIBS
Film Series. Gifts and long-term, no-interest loans will be sought
from individual biologists and other sources. And AIBS will start
a strong drive to recruit individual members at $10 a year. Through
these means, the Governing Board hopes not only to repay the debt
to NSF but also to build up an operating fund to enable the organi-
zation to avoid in the future the kind of deficit financing and use of
grant funds that got it into its present difficulties (see page 472).

If biologists come forward quickly with gifts, loans, and pledges
of annual dues to AIBS, they will save AIBS; provide it with capital
to allow it to go forward as a useful federation of biological societies;
justify the faith the federal government has shown in withholding
the severe measures that might have been imposed; and give new en-
couragement to the general policy on which most federal fund-granting
agencies have worked—that of trusting a grantee instead of constantly
policing him.

In contrast, if the Governing Board proposal is not sustained, AIBS
will be bankrupt and will probably disappear; biologists will have
disavowed responsibility for the past actions of their federation and
the leadership of the Governing Board in attempting to resolve the
difficulties; science in general and biology in particular will suffer
a general loss of esteem; and the federal government will have been
given an open invitation to replace the policy of trust in the grantee
with one of rigid rules, red tape, and policing.

The issue that now faces biologists is whether to support the pro-
gram advanced by the Governing Board or to fail to support it, and
by this decision to endorse the consequences of one or the other
course.—D.W.



Keyed to the needs of researchers in such diversified studies
as Agricultural Chemistry, Biology, Geochemistry, Metal-
lurgicaland Historical Research, Organic Chemistryand Proc-
ess Controls, the all-new TMC Activation Analysis Package
offers the first integrated system for gamma radiation analysis.

Detection and measurement of trace amounts in samples
is not only economical (a complete Ellison-TMC System
for activation analysis costs less than most neutron guns

TMC is the original designer/producer of transistor-
ized multi-channel analyzers. Today, TMC instrumenta-~
tion is delivered to every nation in the free world for
use in the most advanced laboratories known to man.
For full specifications, information, consultation,
please write or phone your nearest Sales Office or
factory direct . . . North Haven CE 9-2501.
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TMe

EUROPE: TECHNICAL MEASUREMENT CORPORATION, GmbH, Frankfurt/Maln, Germany
FAR EAST: NICHIMEN CO., LTD., Tokyo, Japan

&

N I W
ACTIVATRON-110
10" n/sec

"$11,950

alone), it is also time saving, and accurate to definitions as
fine as one part in 1,000,000.

The Ellison Activatron-110 is available immediately from
TMC, and priced as stated above. Depending on your
application, TMC instrumentation for analysis can be
tailored to your needs at equally modest cost. A TMC
REPRESENTATIVE IS AS AVAILABLE AS YOUR
PHONE. Call, wire or write for further information.

¥Due to export and shipping, prices slightly higher overseas.

TECHNICAL MEASUREMENT CORPORATION

441 WASHINGTON AVENUE, NORTH HAVEN, CONN., U.S.A.
Sales Offices in all Principal Cities of the Free World

SCIENCE, VOL. 139



This is TOBOR...an improved way to count gammas

TOBOR IS A TRADEMARK OF NUCLEAR-CHICAGO CORPORATION
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How to hold counting
efficiency constant for
gamma emitting samples
of different volumes

Tobor's counting chamber eliminates
the need to bring samples to a standard
volume in order to maintain constant
counting efficiency.

Tobor features a detection system with
two vertically opposed, large-crystal
scintillation detectors that compensate
for a wide range of volume variation in
samples of similar diameter. Because
the pulses from each detector are
summed, the count rate remains con-
stant when a source is positioned at
different points on the vertical axis be-
tween the two detectors. As a result,
the total count rate of each sample can
be directly compared to the count rate
of a standard, measured in the same
size beaker, permitting fast determina-
tion of uptake percentage.

12

0.2 1.0 1.8

Increasing sample volume, mi X 1000

This chart illustrates Tobor's ability to
maintain uniform counting efficiency over
a wide range of sample volumes. The
volume increase was accomplished by
successive addition of water, in small in-
crements, to original 200 ml sample. The
counting errors associated with even the
smallest variations in sample size and
geometry are minimized.

Tobor is a totally new detector sys-
‘tem capable of handling many of
your gamma counting requirements
conveniently and with accurate results.
Tobor accepts samples ranging in
volume from point sources to 10-liter
bottles or large laboratory animals. It
offers superior efficiency, resolution,
and background radiation shielding.
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How to perform
gamma measurements
in animals as large
as monkeys or rabbits

Tobor's large capacity counting
chamber will handle any animal, large
or small, that can be placed in a cage
or container seven inches in diameter
and five inches high.

Minor variations in geometry caused by
movement of the animal within the
chamber have little or no effect on
count rate reproducibility because
Tobor can be fitted with scintillation
crystals up to seven inches in diameter.
Tobor normally uses three-inch by
three-inch sodium iodide crystals.
These crystals deliver maximum reso-
lution and E?/B (22% efficiency ina10%
Cs-137 window with 9% resotution and
a background of less than 60 cpm).

Where good geometry for large area
samples is desired at minimum cost,
plastic scintillators up to seven inches
in diameter can be specified. Maximum
integral efficiency (50 kev to oo) for two
plastic crystals is 26%, with a back-
ground of only 1200 cpm. Resolution for
% width of the Cs-137 Compton edge
peak is 20% to 24%.

12
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Horizontal movement of sample with respect to
line through crystal centers, inches left and right

Tobor minimizes the need for precise
positioning of the sample as shown in the
chart above. Note the small change in
count rate as the sample is shifted hori-
zontally in the detecting chamber (three-
inch by three-inch sodium iodide crystals).

®

How to assay gamma
radioactivity circulating
in the blood stream

of the human arm

The patient’s arm is positioned through
the two horizontally opposed access
ports in Tobor's detecting, chamber.
Continuous or repeated measurements
are made withoutvenapuncture.Tobor's
large diameter crystals and optimum
counting geometry insure reproducible
results with minimum counting time.

Tobor's detecting chamber allows any.
part of the forearm, from wrist to el-
bow, to be counted with equal effi-
ciency. Patients will experience no
discomfort in placing an arm or leg
in Tobor because of the convenient ac-
cess ports in the chamber and the re-
mote location of the electronics.

If you have a gamma counting problem
that Tobor may be able to solve,
please write or phone for more details.

Two six-inch diameter plugs can be re-
moved from Tobor's detecting chamber to
permit in-vivo measurement of human
arms and legs. The “‘straight-through’
construction of the access ports readily
adapts Tobor for flow measurements.
NUC:B-2-200

nuclear-chicago

CORPORATION

349 East Howard Avenue, Des Plaines, lllinois « Telephone 312 827-4456

477



Kodalk reports on:

how to look around in the tunnel... naked-eye colorimetry in paper chromatography...

showing right from wrong

Cosmic film from France

| S

The cobblestones seen in this electron
micrograph are grains of silver halide
sticking up out of a gelatin matrix. Very
smart for extra-terrestrial use. Bear in
mind the photographic conditions out
there.

During the earthbound childhood of
our race, we have been saying “ultra-
violet”” for radiation shorter in wave-
length than what our particular natural-
born sensing device happens to be tuned
to. When at last we venture out from
under the air blanket and note the am-
bience of the universe, we see what a
special case is the life we have led. The
color of the cosmos is not confined to
an octave centered about the dominant
hue of green cheese.

Even as we sing out in exultation,
however, we must remind ourselves that
all matter is opaque below about 2000A
and that the tunnel is long and dark all
the way to x-rayland; for everything
animal, vegetable, mineral, or gaseous
is prone to electron transitions.

The light in your eyes, of course, goes
out at around 3800A, but any silver
halide photographic material will get
you down to 2500A. The next 500A is
sticky: you spread a fluorescent oil over
the emulsion to convert the energy to a
wavelength long enough to penetrate
the gelatin. Below 2000A this stratagem
poops out because even the oil robs you.
At this point many years ago a spectros-
copist named Victor Schumann had the
bright idea of eroding gelatin away with
H>SO4 to uncover the halide crystals.
This worked fine. Schumann plates also

proved useful for registering the focused
ions in Aston’s early mass spectrographs.

About 15 years ago we improved on
Schumann plates by a technique that
left only enough gelatin to keep the
grains apart, as seen at left. We call the
product Kobpak SWR Plates and still
recommend it unless you need high sen-
sitivity so desperately that neither gran-
ularity nor price can stand in your way.
In that event we can arrange to import
for you some 180mm x 35mm strips of
film from Kodak-Pathé. Our clever
French cousins have developed a very
tricky centrifugal coating technique that
permits them to paste down much larger
halide crystals than the SWR kind, re-
sulting in le film TYPE SC5 (environ 10
Jois la sensibilité du film S.W.R. vers
12004).

If 3108 for 24 such strips is not out of scale
with the magnitude of your thinking, get in
touch on this matter with Eastman Kodak
Company, Special Sensitized Products Divi-
sion, Rochester 4, N. Y. If you need nothing
more special than a new free booklet entitled
“Kodak Materials for Emission Spectrog-
raphy,” same address still applies.

Delicious colors with sugars

No colorimeters, no spectrophotometers
are required to do paper chromatog-
raphy. A ruler is the only measuring
instrument. Despite the unimposing
contribution that paper chromatography
can make to the size of one’s capital
budget, the technique grows ever more
popular. Now a contemptible pittance—
a ridiculous $4.65—buys 25 grams of p-
Anisidine Hydrochloride (EASTMAN 8615)
and permits the purchaser to let on that
he uses colorimetry (naked-eye type) in
his paper chromatography.

We were going to offer with our com-
pliments a color photograph of such a
chromatogram as it looks when wet and
fresh. The thought to do so came after
reading the account (J. Chem. Soc.,
1950, 1702) of how p-anisidine hydro-
chloride turned up from a systematic
hunt for a universal reagent that would
yield a specific color with each particular
class of sugar or methylated sugar. It
said that aldohexoses give ‘‘green-
brown,” ketohexoses ‘brilliant lemon
yellow,” methyl aldopentoses ‘‘emerald
green,” uronic acids ‘“cherry red”—all
delicious colors like that.

We have decided not to do it. We fear
that our photography would be blamed

if the colors in the photograph seemed
drabber than the verbal designations.
Remember that the paper chromatog-
raphers’ eager pursuit of color in their
working lives leaves them more impres-
sionable in this respect than other people.
Let them better order a little bottle of
EASTMAN 8615 and impress themselves
privately.

We also have Aniline Hydrogen
Phthalate (EASTMAN 8608), which is also
well spoken of for the same general
purpose. “Excellent colours” with the
methylated sugars are mentioned, with
detectability down to 1-5 ug.

We also have a new catalog, List No. 43,
which tells about some 4,000 other EAST-
MAN Organic Chemicals obtainable from
Distillation Products Industries, Rochester 3,
N.Y. (Division of Eastman Kodak Company).

Suggestion for teachers

Overhead projectors are great. We don’t
make them.

We do make VERIFAX Copiers. They
are great, too. Lots of other companies-
also make copiers, but a VERIFAX Copier
gives the best-quality single copy and the
lowest-cost extra copies.

The copies need not be on paper.
They can now be made on VERIFAX
Transparent Sheeting. The sheet has the
proper surface for writing over the
copied material in the overhead projec-
tor. Superfluous to belabor the possibil-
ities for convenience in showing the
class text, tables, or complicated dia-
grams from all sorts of sources, includ-
ing the instructor’s own den at home,
where it is easier to think out and write
out detailed material.

We have another pedagogical sugges-
tion, which you may think good or bad.
Take a paper turned in by a student in
the class and copy it on VERIFAX Trans-
parent Sheeting, omitting his name to
avoid embarrassment or jealousy as the
case may be. Project it and mark it up
right then and there on the projector.
Brings the difference between right and
wrong close to home in a convincing
manner.

Eastman Kodak Company, Business Photo
Methods Division, Rochester 4, N.Y. can
place VERIFAX Transparent Sheeting in
your hands right away. If you don’t even have
a VERIFAX Copier, somebody ought to look
it up under ‘‘Photocopy Machines” or ‘“‘Du-
plicating Machines” in the Yellow Pages of
the telephone directory.

Prices subje

7 ith

to notice.

This is another advertisement where Eastman Kodak Company probes at random for mutual
interests and occasionally a little revenue from those whose work has something to do with science
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New Products

Cryogenic containers for liquid oxy-
gen and nitrogen are built to prevent
blowoffs due to heat buildup in the
base of the container. The inner and
outer spheres are built of copper and
the double walls are separated by a
vacuum of 10° mm-Hg. A gas-adsor-
bent chemical is contained in a copper
compartment in the bottom of the con-
tainer. Steel, shock-absorbing springs
and steel outer case give the unit
strength. Uses include blood preserva-

tion, fast freezing of biological fluids,

and other low-temperature medical and
industrial applications. Capacities from
5 to 200 liters available.—R.L.B. (Sul-
frian Cryogenics, Inc., Dept. S604,
1290 Central Ave., Hillside, N.J.)

Direct counting converter (model
740A) consists. of a 100 Mcy/sec pre-
scaler that includes the input amplifier
and shaper, an octad time-base divider,
and a self-contained power supply.
Used with an electronic counter hav-
ing a frequency range of 12.5 Mcy/sec
or higher, the instrument will provide
direct digital readout to 100 Mcy/sec.
For use with counter of lower fre-
quency ranges, the converter has pro-
vision for extending the normal scaling
factor of 8 to 80 or 800. Input fre-
quency range is 500 kcy to 100 Mcy/-
sec and output frequency range is 1/8
the input frequency. Sensitivity is said
to be better than 0.2 volt r.m.s. No
special installation is required.—J.s.
(Computer Measurements Co., Dept.
S610, 12970 Bradley Ave., San Fer-
nando, Calif.)

The material in this section is prepared by
the following contributing writers:

Robert L. Bowman (R.L.B.), Laboratory of
Technical Development, National Heart Insti-
' tute, Bethesda 14, Md. (medical electronics and
biomedical laboratory equipment).

Joshua Stern (J.s.), Basic Instrumentation Sec-
tion, National Bureau of Standards, Washington
25, D.C. (physics, computing,
nuclear equipment). . -

The information reported is obtained from
manufacturers and other sources considered .re-
liable. Neither Science nor any of the writers
assumes responsibility for the accuracy of the
information,

Address inquiries to the manufacturer, men-
tioning Science and the department number.

8 FEBRUARY 1963

electronics, and

Gallium arsenide infrared source
diode (model SNX-100) is designed to
operate as a forward biased diode to
emit light of a relatively narrow spec-
tral width in the near infrared. The
output can be modulated linearly with
the forward-bias current. Successful
modulation at frequencies from d-c
through 900 Mcy/sec is reported.
Quantum efficiency is said to be typi-
cally 0.3 percent at liquid nitrogen
temperatures and 0.03 percent at room
temperature. The wavelength of peak
emission is 0.90 , at 25°C case tem-
perature and 0.84 u at —195°C. The
diode is available in a hermetically
sealed package with a glass window
at the top of the can. Temperature
range is —195°C to +125°C. For a
current of 100 ma, typical forward
voltage drop is 1.2 at 25°C and 1.55
at —195°C. Power dissipation of 1.5
watts produces a junction temperature
rise of 100°C.—J.s. (Texas Instru-
ments Inc., Dept. S599, P.O. Box
5012, Dallas 22, Tex.)

Neutron generator (model A-1000)
ionizes deuterium and accelerates it into
a target containing adsorbed tritium to
produce neutrons and helium. The
neutrons available can be utilized to
induce normal elements to become
radioactive, so they can be quantified
by means of the usual counting tech-
niques. Biological materials containing
only a few metals are especially suitable
for activation analysis. The generator
consists of a portable acceleration as-
sembly, mobile remote control assem-
bly, and a mobile high-voltage power
supply. The high flux of both 14 Mev
and thermal neutrons produced by the
neutron generator, together with its
capability to be operated under either
pulsed or continuous conditions, makes
it useful in neutron activation analysis,
neutron radiography, neutron dosim-
etry, and in positive ion acceleration
applications.—R.L.B. (Kaman Nuclear,
Dept. S602, Garden of the Gods Rd.,
Colorado Springs, Colo.)

‘Environmental testing unit (model
ES-100) provides for simulation of
space environments encountered up to
500 miles above the earth’s surface.
The unit will attain a pressure of
2 X 107 torr or less within 4 hours. A
horizontal main chamber provides a
working space of more than 2 ft*. The
evacuation system consists of a 7-inch
oil diffusion pump and a 5-ft’/min
mechanical pump. Baffling is provided
by a liquid-nitrogen trap and a water-
cooled baffle. Effective speed is said to
be 400 lit/sec in the chamber and
400 lit/sec for condensable gases. Two
4-inch sight ports are provided for vis-
ual observation. Insulated heaters are
provided to raise the surface tempera-
ture of the chamber to over 200°C.
—J.8. (Jarrell-Ash Co., Dept. S557,
26 Farwell St., Newtonville 60, Mass.)

Vector vacuum-tube voltmeter (model
300A) measures in-phase, quadrature,
and r.m.s. voltage. An electronic multi-
plier is used to drive a phase-sensitive
instrument with characteristics similar
to an electrodynamometer wattmeter.
The instrument responds only to the
fundamental input frequency of a com-
plex signal when the reference terminals
have a sine wave of that frequency ap-
plied to them. The in-phase meter de-
flection associated with the wattmeter
is transformed into a quadrature meter
deflection by the inclusion of a self-
calibrated 90-deg phase shifter. By using
the electronic multiplier as a squaring
device, r.m.s. readings are obtained. An
internal calibrating voltage can be used
to check accuracy of the instrument.
Voltage range is 1 mv to 300 volts.
Accuracy is said to be *=2 percent of
full scale. Frequency range is 15 cy to
30 kcy/sec. Signal input impedance is
2 megohms .and reference input imped-
ance is 1 megohm. Reference voltage
may be 0.25 to 220 volts.—yJ.s. (In-
dustrial Test Equipment Co., Dept.
§553, 55 E. 11th St.,, New York 3)

Silicon semiconductor strain-gage load
cell (type 210) is used in measuring
and monitoring tension of equipment
used in a variety of underseas appli-
cations. The cells are available for
force ranges from 0 to 100 to O to
100,000 1b. Piezoresistive transducers
used are provided with temperature
compensation and are designed to pro-
vide output levels of 250 mv to
drive indicators and recorders directly
without amplification.—J.s. (Braincon
Corp., Dept. S566, Box 312, Marion,
Mass.)

509



@uality

in Scientific Publishing

NEW BOOKS

Microwave Engineering
By A. F. Harvey .
1245 pp. Special price

until February 28, 1963: $29.50
‘ Thereafter: $35.00

Insect Pathology

An Advanced Treatise
Edited by E. A. Steinhaus
Volume 1, 661 pp. Special price

until March 15, 1963: $19.00
Thereafter: $22.00

Molecular Genetics
Edited by J. H. Taylor
Part 1, 544 pp., $14.50

Physiology and Biochemistry

of Algae
Edited by Ralph A. Lewin
929 pp., $32.00

Mineral Metabolism

An Advanced Treatise
Edited by C. L. Comar and
Felix Bronner
Volume 2: THE ELEMENTS, Part B
623 pp., $20.00

Adsorption and Collective

Paramagnetism

By P. W. Selwood

189 pp., $7.50
Nonlinear Differential
Equations and Nonlinear
Mechanics
A Symposium

Edited by Joseph La Salle and

Solomon Lefschetz

505 pp., $18.00
General Topology
and Its Relations to Modern
Analysis and Algebra
Proceedings of a Symposium
held in Prague ,

Edited by J. Novak

363 pp., $14.00
Continental Drift

Edited by S. K. Runcorn

338 pp., $12.00

SERIAL PUBLICATIONS

International Review of

Experimental Pathology
Edited by G. W. Richter and
M. A. Epstein
Volume 1, 453 pp., $15.00

Progress in

Control Engineering
Edited by R. H. Macmillan,
T. J. Higgins, and P. Naslin
Volume 1, 260 pp., $10.00

YOUR TECHNICAL BOOKSELLER
-can furnish up-to-date information
on any of our titles.’

ACADEMIC PRESS

NEW YORK AND LONDON

111 Fifth Avenue, New York 3
Berkeley Square House, London, W. 1
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NEWS AND COMMENT

(Continued from page 475)

The Atomic Energy Commission ex-
pects to maintain its graduate fellow-
ship program in EMP students in its
field at about 350 in all years of gradu-
ate study.

Not to be overlooked in surveying .

support for graduate students are re-
search assistantships financed through
research project grants made to univer-
sities by federal agencies. Figures on
scientific and technical manpower in
general are astonishingly defective, and
nowhere is the picture less clear than
in respect to research assistantships.
But it is estimated that if the Presi-
dent’s EMP proposals are put into ef-
fect, the number of students holding
research assistantships in the EMP
fields would climb from about 9000
this year to 11,000 in 1964.

A congressional staff study on fed-
eral activities in education, made at the
behest of the Education and Labor
Committee, is nearing publication, and
another by the National Academy of
Sciences is in the works, but the cur-
rent figures, even of number of graduate
students getting federal assistance, have
to be taken as approximations.

Allowing generously for error, gov-
ernment sources estimate that without
the proposed new EMP program, total
full-time graduate enrollment in EMP
fields in 1964 would be 44,000, with
18,000 of these receiving federal sup-
port, 17,000 others getting other types
of support, and some 9000 on their
own. The presidential panel recom-
mended, as a ‘“reasonable” goal for
1964, an increase of 10,000 in the
number of graduate students getting
federal support. Present proposals for
increasing the number of fellowships,
training grants, and research assistant-
ships would provide very nearly that
number. Asked by the panel, but not
requested by the administration, were
funds to take over support of 5000 stu-
dents already enrolled, many of them
part-time students or those eligible for
federal assistance for whom no funds
have been available.

Estimated cost of the EMP program
for 1964 would be upward of $130
million for student support and allow-
ances to institutions and some $80 to
$90 million a year in matching funds
for universities to use in construction
of EMP facilities.

Objections have been raised to the
recommendations of the President’s

Science Advisory Committee (PSAC)
on the grounds that expansion of grad-
uate enrollment in the EMP fields
would be achieved only at the cost of
diluting quality (Science, 1 February
1962), and the debate is likely to be
carried on in Congress when the EMP
proposals are taken up.

The basic administration argument
for the program is that the federal
government is a major consumer of
man-power in the EMP fields and has
an obligation to see that its own needs
for defense and space programs are
met and that other sectors of the so-
ciety are not denied the professionals
they require. The argument continues
that unless a major federal effort is un-
dertaken now, shortages in EMP fields
can only go from bad to worse.

There is a feeling in Congress this
year that many, at least, of the Presi-
dent’s education proposals will succumb
to the economy knives or the fires of
the church-state issue. Politically, how-
ever, the EMP proposals have two
main advantages over most other parts
of the bill. Federal aid to graduate edu-
cation has been little beset with con-
troversy. The appeal to national security
and prestige, Congress finds persuasive.
—JOoHN WALSH

Announcements

The National Science Foundation is
seeking a physician to serve as ship’s
doctor aboard its Antarctic research
vessel Eltanin. The doctor will have the
opportunity to perform his own re-
search, although this will not be re-
quired. His tour of duty will be 9
months to 1 year, with an option for
renewal if desired. The cruises last
about 2 months, with 10-day stops at
South American ports.

The Eltanin will carry a crew of
about 45 men, plus 38 scientists in
various biological and physical disci-
plines. (Robert Hinchcliffe, Office of
Antarctic Programs, NSF, Washington
25)

Courses

Applications are being accepted for
a l-year advanced course in the theory
and techniques of steroid biochemistry,
offered by the University of Minnesota.
The program is sponsored by the Na-
tional Cancer Institute, and is open to
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PHOTOVOLT

LINE-OPERATED
SUPER-SENSITIVE ELECTRONIC

IPLIER-PHOTOMETER

For the exact measurements of extremely low light
values down to 1/10,000 microlumen . . . for absorp-
tion and flame photometry. Colorimetry through
microscopes. Scintillation measurements on crystals.
Fluorescence trace analysis. Monochromatic color
densitometry. Measuring high densities on micro
areas. Light measurements through telescopes.

GLASS ABSORPTION
CELLS ™ KLETT

MOD. 520-M

SCIENTIFIC APPARATUS
Klett-Summerson  Photoelectric Colorimeters—
Colorimeters — Nephelometers — Fluorimeters—
Bio-Colorimeters — Comparators — Glass Stand-
ards—Klett Reagents. )

Klett Manufacturing CO., Inc. Write for Bulletin %360 to

179 East 87 Street, New York, New York PHOTOVOLT Corporqfion

95 Madison Avenue L] New York 16, N. Y.

MICRO MANIPULATORS

- MANY NEW MODELS FOR
- RESEARCH AND DEVELOPMENT

Brinkman micro manipulators offer the most complete and most versatile
assortment of mechanical micro positioners—now available in more
than a dozen standard versions. All feature three-dimensional movements in
various sensitivities, and all are available with optional facilities which
include tilting devices, rotating devices, special instrument holders and scales
with verniers. Micrometer systems are calibrated in inches or millimeters.

For complete descriptive literature, please contact:

BRINKMANN INSTRUMENTS, INC.
115 Cutter Mill Rd, Great Neck, N.Y.
PHILADELPHIA - CLEVELAND - HOUSTON
MIAMI - MENLO PARK, CAL. - ST. LOUIS
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recent graduates with an M.D. or
Ph.D. degree. The course will start in
September. (Steroid Training Program,
Department of Physiological Chemistry,
University of Minnesota, Minne-
apolis 14)

St. John’s University, New York, is
offering a research participation pro-
gram in biological sciences for high
school science teachers, 1 July to 23
August. The program is sponsored by
the National Science Foundation. Ap-
plicants should have a master’s de-

gree or the academic background to
qualify them for candidacy for such
a degree, in biological sciences. Re-
cipients will receive stipends of $75
per week, plus $15 weekly for up to
four dependents. Noncommuting par-
ticipants will receive a travel allow-
ance of four cents per mile, to a max-
imum of $80, for one round trip. The
university will not charge tuition or
fees. Stipends will be awarded about 15
March. (Paul T. Medici, Director of
Research Program, St. Johns Univer-
sity, Jamaica 32, N.Y.)

A Bench-top Chromatography Oven

DESIGNED

1{1])

4-SHEET

capacity at

3360

This bench-top drying oven develops
four standard size chromatograms
quickly and uniformly while under full
view. Temperatures up to 110°C can
be pre-set and controlled by the hydrau-
lic thermoregulator.

High-output heating elements are
concealed in the base and protected

OVERALL
DIMENSIONS

26" Wide

35” High
15" Deep

@NBS

from droplets of combustible solvents.
By connecting a motor or water aspira-
tor to the exhaust outlet, heated air is
gently circulated over the chromato-
grams for fast, uniform drying, as sol-
vent vapors are evacuated.

Sheets hang on removable rods which
easily hook in place inside the oven
chamber. A large safety-glass door per-
mits full-length viewing of color devel-
opment and facilitates temperature
reading. The metal-reinforced door is
gasket-sealed and closes securely with
a positive latch.

. The entire oven chamber is fiberglass
insulated and constructed of corrosion-
resistant stainless steel.

Unconditional 1-Year Warranty

WRITE FOR CATALOG COS/283

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

Manufacturers and Distributors of Precision Laboratory Abparatus
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New Journals

Bibliography of Reproduction, vol.
1, No. 1, January, 1963. D. Casey, Ed.
Reproduction Research Information
Service, 8 Jesus Lane, Cambridge, Eng-
land. $17.50 per year. Monthly.

Mechanical Engineering Education,
vol. 1, No. 1, Sept. 1962. J. H. Lamble
and J. Parker, Eds. Pergamon Press,
122 E. 55 St.,, New York 22, N.Y.
$10 per year. Semiannual.

SIAM Journal on Control, vol. 1,
No. 1, Sept. 1962. J. E. Bertram, Ed.
Society for Industrial and Applied
Mathematics, P. O. Box 7541, Phila-
delphia 1, Pa.

Acta Oncolégica, vol. 1, No. 1, Jan.—
June 1962 (in Spanish). 45 Londres,
Madrid 2, Spain. Semiannual. $15
per year.

Malacologia, vol. 1, No. 1, Sept.
1962. (J. B. Burch, Institute of Mala-
cology, 2415 S. Circle Dr., Ann Arbor,
Mich.). Irregular. $5 per vol.

Bulletin of the Regional Research
Laboratory, Jammu, vol. 1, No. 1,
July 1962. (Regional Research Labora-
tory, Jammu-Tawi, India). Biannual.

Publications

Recent Russian studies of aging are
described in a 24-page English trans-
lation of a paper, “Aging of the Organ-
ism at the Molecular Level.” The paper,
by Zh. A. Medvadev, of the Timiriasev
Agricultural Academy, Moscow, was
originally read at the fifth international
congress on gerontology, in San Fran-
cisco, 1960. The translation was re-
leased last month by the National In-
stitutes of Health. Topics covered in-
clude the character of age changes of
proteins and nucleic acid, the accumu-
lation of molecular changes, and possi-
bilities of controlling their rate. (Cen-
ter for Aging Research, Division of
General Medical Sciences, NIH, Bethes-
da 14, Md.)

The 1963 Catalog of American Stand-
ards is available from the American
Standards Association. The 84-page
book contains approximately 2000
American standards, plus recommenda-
tions from the International Organiza-
tion for Standardization and the Inter-
national Electrochemical Commission.
Also included is a cross-index which
carries the designations of about 35
organizations. The book is available
without charge. (ASA, Dept. P 349, 10
E. 40 St., New York 16)
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AAAS

Symposium Volume

SYSTEMS OF UNITS—
NATIONAL AND
INTERNATIONAL ASPECTS

Edited by Carl F. Kayan

“This book is a compilation of papers on the
subject of measurement standardization and
should contribute much to helping each of us
reach a position regarding this problem.”
Journal of Engineering Education, Oct. 1962
308 pages, 1959 . . ... .. ... ... $6.75

AAAS members discount price .......$5.75

Order from

AMERICAN ASSOCIATION FOR THE
ADVANCEMENT OF SCIENCE

Room 103 1515 Massachusetts Ave., NW
Washington 5, D.C.

BIRD RESPIRATION PUMP

Single piston—for producing artificial breathing in
small animals. The valve is synchronized with the
stroke to control air flow direction. When the pump
reaches full travel on the pressure stroke, the valve dis-
connects the flow of air to the lungs and exhalation
takes place naturally. Gas mixtures may be introduced
or collected through the valve system. For best results,
use our #71-021 cannula.

Available in three models.

#70-878-01 #70-878-03

0-878-0 #70-878-02
Rate 15-140 strokes Rate 40-200 strokes Rate 7-34 strokes
per min. per min. per min.
Vol. .7-50¢c per stroke|Vol. 0-1.5ce per stroke|Vol. .7-50cc per stroke

PHIPPS ABIRD, M.

\\ /4 Manufacturers & Distributors of Scientific Equipment
22 6ih & Byrd Streets — Richmond, Virginia

POTENTIOGRAPH

AUTOMATIC RECORDING TITRATOR

We believe that the Metrohm Poten-
tiograph is not only the most versa-
tile, but also the most accurate
recording titrator. A demonstration or
trial can be arranged in your labora-
tory — without obligation, of course.
We invite direct comparison of per-
formance to any other instrument
available.

The Potentiograph is the only record-
ing titrator which offers micro and
macro burettes for capacities from 1
to 50 ml and single or dual titration
assemblies. The stand is adjacent to
the basic instrument so that acci-
dental spillage of corrosive materials
cannot damage recorder and other
components. Recording on single
sheet or strip chart.

PRICE $2560 complete

WRITE FOR CATALOG PT 411

FAMETROH
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BRINKMANN INSTRUMENTS, INC.
115 Cutter Mill Road, Great Neck, N.Y.

PHILADELPHIA - CLEVELAND - HOUSTON - MIAMI
MENLO PARK, CAL. - ST. LOUIS
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You can take this compact, lightweight (only
20 Ibs.) portable recorder anywhere you need
it...to the Sahara or the Antarctic. .. next
to a pounding oil drilling rig or on a vibrating
factory bench ... and get a perfect trace. The
pressure stylus, driven by a unique high-
torque-to-inertia pen motor, plus the Direct-
Carbon-Transfer writing technique combine to
make this recorder far less susceptible to
shock and vibration.

The AO Tracemaster 291 recorder will per-
form well where other similar types fail. In
addition, it will operate at a far higher fre-
quency response at wider amplitudes than
any other comparable portable recorder, i.e.
response is flat from DC to 90 cps. at 30 mm.
peak-to-peak. The Direct-Carbon-Transfer writ-
ing technique offers the finest definition,
resolution and uniformity of trace over this
wide frequency range and through all chart
speeds. This unique combination of superior
frequency response-amplitude characteristic
plus Direct-Carbon-Transfer writing method
makes it possible for the AO Tracemaster 291
to provide @ more precise graphic reproduc-

Record ANYWHERE . . . with the AD
Tracemaster Single-Channel Recorder

tion of the actual input signals, thus display-
ing more useful information.

Send for complete information on the
world’s finest direct-writing, single-channel
portable recorder . . . the AO Tracemaster 291.
Also available for fast delivery are the 2 and
3 channel portables, and multi-channel Trace-
master recorders.

SPECIFICATIONS:

Frequency Response: DC to 90 cps.
flat at 30 mm. peak to peak.
Down 3 db at 125 cps.

Sensitivity: 5 mv/div. to 5 volts/div.
in 10 steps

Input Impedance: 2.5 Megohms,
either side to ground
5 Megohms, balanced

Trace Width: .008 in. nominal

Chart Speeds: 1, 5, 20 & 100 mm/sec.
Chart Capacity: 200 ft. roll
Dimensions: 1215” Hx14Y,” Wx7"D
Weight: 20 Ibs.

American @ Optical
COMPANY

INSTRUMENT DIVISION, BUFFALO 15, NEW YORK
INDUSTRIAL ELECTRONICS ¢ Phone: 716-895-4000, TWX 716-858-1380
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Scientists in the News

Three U.S. biochemists last month
received $1000 awards from the Amer-
ican Chemical Society at its general
assembly:

Mildred Cohn, of the University of
Pennsylvania; the Garvan Medal for
her research on the process by which
the body stores and uses the energy in
food.

William P. Jencks, of Brandeis Uni-
versity; the ACS Award in Biological
Chemistry, for research on proteins,
nucleic acids, and enzymes.

Charles Gilvarg, of the New York
University School of Medicine; the
Paul-Lewis Laboratories Award in En-
zyme Chemistry, for studies of the
synthesis of lysine by bacteria.

George C. Green, former director
of the radioisotope department at Fit-
kin Memorial Hospital, Neptune, N.J.,
has been named professor of radio-
biology in the school of medicine,
West Virginia University.

Howard S. Coleman, former vice
president of research and engineering
at Bausch and Lomb, has been named
head of physics research of Melpar,
Inc., Washington, D.C.

William R. Marshall, associate dean
of the University of Wisconsin Col-
lege of Engineering, has been elected
president of the American Institute
of Chemical Engineers.

Carl H. Pottenger has become vice
president and director of research at
Koppers Co., Pittsburgh. He formerly
was vice president and assistant gen-
eral manager of the plastics division.

E. A. Guggenheim, professor of in-
organic chemistry, the University,
Reading, England, will be George F.
Baker lecturer in chemistry at Cornell
University 2 April to 9 May.

David Weinman, associate microbiol-
ogy professor at Yale University, has
been granted a 2-year leave of absence
to serve as visiting professor of micro-
biology in the University of Saigon
Medical School, South Vietnam.

George A. Westlund, a former group
manager with Technical Operations,
Inc., has been named chief of the
computer section of the Operations
Evaluation Group of the Center for
Naval Analyses, Arlington, Va.
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