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A phenomenon of the twentieth century. In every field of science, in every line of business, in every nook
and cranny of our society—data is multiplying. Where once an atomic physicist might contend with six variables

. .. today he has sixty. Where once a businessman needed a few quick facts to make a decision ... today he
more likely needs thousands. B This is the information explosion—a condition arising from the tremendous
economic and technical progress since World War Il. IBM is finding the means to harness the staggering

volumes of information that have resulted. In addition to handling huge calculation tasks, computers have been
developed by IBM research to sort, retrieve and communicate information. Their expanding capabilities are being
felt today in such fields as automatic language translation, atomic energy, medical research and space exploration.
B In helping to control the information explosion, IBM is providing businessmen and scientists with new tools for

solving many of the complex problems of this changing world. IBM

the
information Ax N
explosion ‘

SCULPTURE BY HARRY BERTOIA: THE INFORMATION EXPLOSION



WHY NOT?...MOTHER WILL NEVER KNOW!

A sweltering day. One sweet bite of coolness.
Then, decision. Surely a little dirt won’t hurt.
After all, children usually get by taking chances.
Usually. But Nutritional Biochemicals doesn’t
And couldn’t. Biochemicals have to be pure. Lives
depend on it. The biochemicals a research lab or
a hospital orders are perfect. or useless. Nu-
tritional Biochemicals stocks 2600 pure biochem-
icals. Ships them daily all over the world. In
short, N.B.Co. has a vested interest in purity.
And, N.B.Co.’s worldwide. volume brings you
pure biochemicals at exceptionally low prices.

Send for our FREE 2600 item catalog. Or call
us today at MOntrose 2-0214, Cleveland, Ohio.

NUTRITIONAL BIOCHEMICALS CORPORATION
21010 Miles Avenue ¢+ Cleveland 28, Ohio

24-Hour Delivery in the U.S.A. < Slightly Longer Anywhere Else

Send for our free October, 1961 Catalog con-
taining more than 2600 items. Fill out coupon
and mail today for your copy. sC
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performance-bfoved instruments for GAS CHROMATOGRAPHY

NEW G.G. COLUMN
GIVES

GOLAY RESOLUTION
WITH THERMAL
GONDUCTIVITY
DETECTORS

With new Perkin-Elmer Large Diameter
Golay Columns (U.S. Patent No. 2,920,497),

Chromatograms show (left) analysis of hydrocarbon mix on /4" packed column, with squalane
substrate on Chromosorb-W. At right, the same 11-component mix, run on a 300-foot Large
Diameter Golay column, same detector, column temperature 48°C lower. Note improved reso-

lution, particularly on peaks 8 and 9.

you can add the tremendous resolving
power of the Golay column to gas chroma-
tographs with conventional thermal con-
ductivity detectors. Heretofore, Golay
columns have been available only in cap-
illary size, requiring accessory ionization
detector and sample splitting apparatus.

The new columns, ;" in outside diameter,
are supplied in standard 200 and 300 foot
lengths wound on a mandrel for easy in-
stallation on the detector in the oven cham-
ber of a Perkin-Elmer Model 154D or 154L
Vapor Fractometer. No sample splitting is

required. They perform well-resolved,
highly-sensitive analyses at a significantly
lower temperature than normally required
for packed column operation.

Large Diameter Golay Columns are avail-
able in a variety of standard substrates,
and can also be built in other configura-
tions and special substrates, to your order.
For information on these and on Perkin-
Elmer’'s complete custom column facilities,
write to Instrument Division, Perkin-Elmer
Corporation, 910 Main Avenue, Norwalk,
Connecticut.

“Perkin-Elmer
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BOOKS

SCIENTIFIC METHOD

Optimizing Applied Research Decisions

By RUSSELL L. ACKOFF; with the collaboration of SHIV
K. GUPTA and J. SAYER MINAS, all of Case Institute of
Technology. This book opens up a new field of inquiry—
the scientific study of the scientific process itself. It formu-
lates the problems involved in conducting research in such
a way as to permit the application of recent developments
in decision theory. Thus, decision models or strategies are
developed for each step in scientific research—models
which provide explicit criteria for selecting specific re-
search procedures. 1962. 464 pages. $10.25.*

GRAVITATION

An Introduction to Current Research

Edited by Louts WITTEN, RIAS, a Division of the Martin
Company. This is a review of recent research developments
pertaining to the theory of gravitation, written by seven-
teen authors from five different countries. 1962. Approx.
656 pages. Prob. $15.00.

CONTRIBUTIONS TO ORDER STATISTICS

Edited by A. E. SARHAN, Alexandria University, Egypt,
and B. G. GREENBERG, University of North Carolina.
Provides formulas and tables to help the researcher adopt
procedures to solve problems in situations when only cer-
tain elements of the sample are known. 1962, Approx.
496 pages. Prob. $12.00.

ACROLEIN

Edited by C. W. SmitH, Shell Development Company,
Emeryville, California. This book offers practical assistance
to the organic synthesist, polymer chemist, or engineer
working with acrolein. For the organic synthesist, the book
provides a complete and organized picture of the myriad
reactions of acrolein. All of the contributing authors have
had extensive laboratory experience with acrolein. 1962.
Approx. 288 pages. Prob. $12.50.

BIOCHEMICAL PREPARATIONS
Volume 9

Editor-in-Chief: M. ]. CooN, Medical School, University
of Michigan. As in previous volumes in the Biochemical
Preparations Series, this book includes carefully tested di-
rections for the preparation of compounds (and enzymes)
of special interest to the biochemist and all others making
use of biochemical materials. 1962. Approx. 160 pages.
Prob. $6.95.

PHYSICS FOR STUDENTS OF
SCIENCE AND ENGINEERING

Part 1l, Second Edition

By DaviD HALLIDAY, University of Pittsburgh and ROBERT
RESNICK, Rensselaer Polytechnic Institute. While the basic
outline of this well-known book has remained unchanged,
the authors have modified the treatment of many topics.
Among them, Ampere’s; Faraday’s, Gauss’ and Lenz’ laws
and Huygens' principle have been made cleater and more
explicit than before. Each chapter has been revised or ex-
panded, and more than half of the figures have been
redrawn for greater clarity. 1962. In press.

INTRODUCTION TO POLYMER CHEMISTRY

By J. K. STILLE, University of Iowa. This book is written
for a one semester first course in polymer chemistry for
both seniors in chemistry and first year graduate students
in organic chemistry. It is designed to help prepare the
organic chemist for the polymer chemistry that most of
them face at one time or another during their careers.
New developments in the field are given relatively wide
coverage. 1962. Approx. 240 pages. Prob. $8.25.%

MATHEMATICS FOR THE PHYSICAL SCIENCES

By HERBERT S. WILF, University of Illinois. Represents
a selection of material from seven mathematical disciplines
which the author has found to be extremely important as
tools for workers in the physical sciences. 1962. Approx.
296 pages. Prob. $9.00.%

READINGS IN PHARMACY

Edited by PauL A. DoyYLE. Designed as a textbook for
courses in Pharmacy Orientation, Professional Communica-
tions, Ethical and Professional Relations, History of Pharm-
acy, Literature of Pharmacy, Contemporary Pharmacy, and
courses of a similar nature, this volume could also be used
in various elective courses based on a pharmaceutico-lib-
eral arts integration. It will help the reader to develop
a sense of professional enthusiasm, pride, and idealism
with respect to the profession of pharmacy. 1962. Approx.
448 pages. Prob. $6.50.

HIGH MAGNETIC FIELDS

Proceedings of the 1961 International Conference held at
M.I.T., Cambridge, Mass., on November 1-4, 1961, spon-
sored by the Division of Solid State Sciences of the Air
Force Office of Scientific Research.

Edited by HENrRy H. KoLm, M.LT. National Magnet
Laboratory; BENJAMIN Lax, M.IT. National Magnet
Laboratory; FraNcis BITTER, M.IT.; and ROBERT G.
MiLLS, Plasma Physics Laboratory, Princeton University.
An M.LT. Press Book. 1962. 751 pages. $15.00.

“Also available in a textbook edition for college adoption.

Send for examination copies.

JOHN WILEY & SONS, Inc.
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SEMICONDUCTOR ABSTRACTS
Volume VI, 1959 Issue

Compiled by the BATTELLE MEMORIAL INSTITUTE #nder
the auspices of THE ELECTROCHEMICAL SOCIETY, INC.
Edited by J. J. BULLOFF and C. S. PEET. The most recent
addition to a well-known series, this volume serves the
same purpose as its predecessors and provides scientists
and technologists with the latest developments in the field
of semiconducting and luminescent materials. 1962. 714
pages. $20.00.

REACTIONS CF ORGANIC COMPOUNDS
A Textbook for Advanced Students

By REyNoLD C. FusoN, University of Hlinois. The out-
standing feature of the book is its organization. Reactions
are placed in groups according to similarity of mechanism.
Thus there is a smooth flow of ideas, and chapters follow
logically, resulting in a virtually unbroken stream of
thought. 1962. Approx. 376 pages. Prob. $14.50.%

THEORY AND APPLICATIONS
OF ULTRAVIOLET SPECTROSCOPY

By H. H. JAFFE and MILTON ORCHIN, both of the Uni-
versity of Cincinnati. This book represents a systematic
development of the theory of electronic absorption spec-
troscopy and will be of interest to “people working in
every branch of chemistry and spectroscopy. 1962. Ap-
prox. 624 pages. Prob. $15.00.

FUNDAMENTAL CHEMISTRY

By DoNALD H. ANDREWS and RICHARD ]. KOKES, both
of The Johns Hopkins University. A modern introduction
to modern chemistry—this is undoubtedly the best way to
characterize Andrews and Kokes' Fundamenial Chemistry.
It uses the most modern physical concepts of quantum
mechanics and thermodynamics as a basis for presenting
and teaching introductory chemistry. 1962. Approx. 888
pages. Prob. $7.95.

PHYSICAL ELECTRONICS

By Curtis L. HEMENWAY and RICHARD W. HENRY, both
of Union College; and MARTIN CAULTON, RCA Labora-
tories. A self-contained presentation of the physical prin-
ciples governing the operation of electronic devices, this
book develops the understanding in depth which is needed
for further study of electronic circuits as well as for actual
wotk in electronics. 1962. Approx. 376 pages. Prob.
$9.50.%

AN INTRODUCTION TO
THE CALCULUS OF VARIATIONS

By L. A. PaRrs, Cambridge University. 1962. In Press.

WAVE MECHANICS OF CRYSTALLINE SOLIDS

By R. A. SmrtH, University of Sheffield. This publication
will enable experimental physicists, engineets, and -other
professionals in related fields to have a more advanced
knowledge of this branch of solid state physics than
was heretofore possible. The book consists of a systematic
treatment of the theory of the motion of electrons in
crystalline solids. It starts simply and works up to more
advanced concepts. 1962. 474 pages. $13.00.

SHOCK WAVES IN CHEMISTRY AND PHYSICS

By J. N. BRADLEY, University of Liverpool. Offers the
first complete account of the application of shock wave
techniques to the study of kinetic processes in chemistry
and physics. Brief surveys of aerodynamic applications
and of detonation wave studies are also given. Written
to meet the needs of the research worker, this book empha-
sizes details of the experimental work and the interpre-
tation of the data obtained. 1962. In press.

DYNAMIC PHYSICAL CHEMISTRY

A Textbook of Thermodynamics,
Equilibria and Kinetics

By J. ROSE, Birkenhead Technical College. This treatise
provides a basis for the understanding of the principles
of physical chemistry and will serve as a sound reference
work for students, industrial chemists, and teachers. 7962.
1218 pages. $12.50.

SCIENTIFIC RUSSIAN

Grammar Reading and Specially Selected Scientific
Translation Exercises and an Extensive Glossary

By A. HoLT. Presents an introduction to Russian for scien-
tists who wish to be able to read scientific and tech-
nical publications in the original version. 1962. In press.

CALCULATIONS IN PHYSICAL CHEMISTRY

By B. W. V. Hawss, Slough College of Further Educa-
tion and N. H. DAVIES, Newport and Monmouthshire Col-
lege of Technology. Fills the need for a textbook which
facilitates the application of the principles of Physical
Chemistry to the solution of numerical problems. 1962.
In press.

*Also available in a textbook edition for college adoption.

Send for examination copies.

440 Park Avenue South, New York 16, N. Y.
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This is
NASA’s
Project Apollo

et

5. Lunar Landi

The men of NASA are readying for a journey
that will surely be one of the most significant
achievements of this century—Project Apollo,
the landing of men on the moon and their safe
return to earth. It will happen before this decade
is over.

The project will proceed in three stages. Before
the culminating voyages to the moon, three-man
Apollo spacecraft will first orbit the earth for as
long as two weeks. Next, spacecraft will head
out toward the moon, circle it and return to earth.

The end product of Project Apollo and NASA’s
other space programs is not just placing a man
on the moon, but the release of a flood of knowl-
edge and benefits for mankind through research
and development. We will chart the last unex-
plored sea on the map—the great void of space;
we will improve weather forecasting (where even
a 10 per cent gain in accuracy would save the
nation billions of dollars every year); we have
already taken the first steps in establishing a

global system of communications satellites; and
we may expect new products and new techniques
that will stimulate the entire industrial spectrum.

Still, the advances in scientific knowledge hold
the exciting promise of much greater returns, far
beyond what earthbound man can possibly
envision.

SEND JUST ONE RESUME TO NASA

.. .it will be reproduced and distributed to all
appropriate NASA facilities for consideration.
You can be sure to play an important role in
America’s space achievements when you join
NASA. Outstanding career opportunities are
available in these locales: Washington, D. C.
area; Mountain View and Edwards, Calif.;
Hampton and Wallops Island, Va.; Cleveland,
Ohio; Huntsville, Ala.; Cape Canaveral, Fla.;
and Houston, Texas.

Write to: Director, Professional Staffing, Dept.
106, NASA Headquarters, Washington 26, D. C.

AN BQUAL OPPORTUNITY EMPLOYER. POSITIONS ARE FILLED IN ACCORDANCE WITH AERO-SPACE TECHNOLOGY ANNOUNCEMENT 252-B.

NASA

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

1. Command Module

2. Equipment Storage

8. Earth Storable
Liquid Propellants

4. Abort and Lunar
Takeoff Propulsion

ng Module

6. Hydrogen Tank

7. Liquid Oxygen Tank

. Lunar Landing Propulsion
. Landing Gear

SCIENCE, VOL. 136
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Sargent SR Recorders have inpuft cir-
cuits, ranges, charts, and other char-
acteristics specifically engineered for
application with Beckman GC Gas
Chromatographs, Precision Chrono-
frac, and custom-made experimental
chromatographs. They offer you
these important advantages:

FAST PEN RESPONSE.Less than one
second is required for full scale travel, en-
suring faithful reproduction of the sharp
slopes and peaks of the chromatogram.

SENSITIVITY. Four microvolts per mil-
limeter (1 millivolt per full 240 mm scale)
permits full realization of the potential of
the gas chromatograph and chromatogra-
phic method.

REPRODUCIBILITY—to a fraction of a
millimeter—ensures that the accuracy of
analytical measurement is not limited by
the measuring instrument, which is accur-
ate to within 20 microvolts.

SPECIAL CHART,. Wide 240 mm scale
is graduated from 0 to 100 to simplify
calculations. Zero point is offset from
mechanical zero to show negative signals
and simplify adjustment—and is at the
right for a logical, conventional presenta-
tion of the chromatogram.

VERSATILITY. A variety of accessories
permit selection of chart speeds, charts,
voltage ranges, pens, etc. for other appli-
cations—with true potentiometric meas-
uring (no input dividers to distort the
measured circuit).

INTEGRATING UNIT is available, as a
component part of the recorder or as an
accessory unit, to provide continuous in-
tegration of chromatogram record for
quantitative analysis.

Besides their use in gas chromatography,
Sargent SR Recorders have vital applica-
tions in spectrophotometry . . . in pH
titration—in recording measurements by
any analytical device, from simple cells
to the more complex instrument, that pro-
vides a D.C. voltage output.

PRICES

S-72180-20 RECORDER—Poten-
tiometric,1 mv, Gas Chromato-
graph, Sargent Modal SR (Pat.
No. 2,931,964). With input cir-
cuit adapted for optimum per-
formance with gas chromato-
OraphE . Lt St ...$690.00

S$-72180-30 RECORDER—Poten-
tiometric, 1 mv, Gas Chroma-
tograph, Integrating, Sargent
Model SR (Pat. No. 2,931,964).
Identical with S-72180-20 but
with $-72170 Disc integrator
installed for continuous inte-
gration of chromatogram.
$1275.00

For complete information on SR Recorders,
contact your nearest Sargent representative.

SARGENT

Scientific Laboratory Instruments
Apparatus « Supplies « Chemicals

E. H. SARGENT & CO., 4647 W. FOSTER, CHICAGO 30, ILLINOIS

Detroit 4, Mich. - Dallas 35, Texas « Birming-
ham 4, Ala. - Springfield, N. J. - Anaheim, Calif.
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Now-Determine Na and K Simultaneously

...in less than 20 seconds

NEW BAIRD-ATOMIC FLAME PHOTOMETER PROVIDES TWO DETERMINATIONS FROM
JUST ONE DILUTION WITH 10.5% REPRODUCIBILITY.

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

Its exclusive B/A Multilayer Filters pro-
vide a rejection factor of more than 99.9%
atunwanted wavelengths making it more
efficient than spectrophotometer-type in-
struments. Compact and portable, the B/A
Model KY operates equally well on man-
ufactured, natural or bottle gas. Because
of its sealed air system and thorough
shielding, readings are not affected by
tobacco smoke, solvent fumes or other air-
borne contaminants.

Write today for more complete infor-
mation ... Engineers and scientists — in-
vestigate challenging opportunities with
Baird-Atomic.

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

¢ Instantaneous meq/liter readout

® Double beam instrument accuracy

® Simultaneous single - sample
determinations

B/A Flame Photometer Condensed Specifica-

tions. Metals Analyzed and Guaranteed Sensi-

tivity (1% of full scale):

Metal | meq/l | mg% ppm
Na 0.001 ‘ 0.002 0.02

K 0.0025 0.001 0.01

Li 0.028 0.02 0.02
Reproducibility: =0.5% av. Size: 15" x 17" x 16"
Wegt.: 35 Ibs.

BAIRD-ATOM/C,/NC.

W =
= |

ADVANCED OPTICS AND ELECTRONICS.

27 universily road - camoriage 38 mass.

.+ SERVING SCIENCE
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Select a Saunders Book for courses in

ORNITHOLOGY . HISTOLOGY

Welty—THE LIFE OF BIRDS New! As delightful as it is informative

From nest-building to migration, this new
book covers every aspect of bird life. In a
style that is as interesting as it is accurate,
Dr. Welty describes the anatomy, physiology,
taxonomy, behavior, distribution and evolu-
tion of all European and American birds. It is
not a mere listing of birds, but rather a de-
tailed study of their habits and activities.

Superb photographs and exquisite line draw-
ings vividly depict behavior of birds through-
out the book. Here are a few of the topics

Left—Precocial chick
Right—Altricial bird

discussed: birds as flying machines—skin,
feathers, colors — circulation, respiration,
metabolism—social behavior—songs and calls
—courtship,  mating  habits—incubation,
brood parasites—geography of birds—flight
—origin and evolution. Representative birds
have been selected to exemplify points made
in the discussions.

A year of biology is desirable for students
using this text. They will find Welty’s LIFE
OoF BIRDS one of the most entertaining texts
they are likely to encounter during their
college careers. Bird enthusiasts, too, will find
it fun to read, easy to understand.

By JoerL CarL WELTY, Ph.D., Professor and Head,
Department of Biology, Beloit College, Beloit, Wiscon-

sin. About 550 pages, 6” x 9%4”, with about 250 illus-
trations. New—Ready in August!

A New (8th) Edztzon—wzth beautzful new electron micrographs

Gladly sent

to teachers on approval

Bloom and Fawcett

Textbook of HISTOLOGY

Electron micrograph of mitochondrial
cristae. Courtesy of H. Fernandez-Moran

W. B. SAUNDERS COMPANY
West Washington Square, Philadelphia 5

11 MAY 1962

Here is a vivid picture of the minute structure
of each organ of the human body—with rich
description of the function of each of the
cells that make up the organ.

Drs. Bloom and Fawcett bring new luster to
this famous work begun by the late Dr.
Maximow. In this New (8th) Edition you’ll
find latest advances in histologic research,
particularly in knowledge revealed by electron
microscopy. Recent developments in fine frac-
tionation of basic cell material are clearly
covered. There is a new section on micro-
scopic analysis illustrating principles of re-
solution and magnification. The discussion on
the liver has been completely rewritten. Many
changes appear in the material on bone, on
blood formation, and on the retina. Over 100
illustrations  (including drawings, photo-
graphs and micrographs) depict tissue struc-
ture, bringing the text vividly to life. More
than 200 of these striking illustrations are in
color.

By WiLLiaMm BrooMm, M.D., Charles H. Swift Dis-
tinguished Service Professor of Anatomy, the Uni-
versity of Chicago; and DoN W. Fawcerr, M.D.,
Hersey Professor of Anatomy, Harvard Umversnty
Medical School. About 704 pages, 7” x 10”7, with
about 1082 illustrations, 265 in color.

New (8th) Edition—Ready in July!
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Your local Picker office (see "phone book) is a dependable
source for any or all of the 200-odd compounds

classified below. In this, as in all other matters

having to do with nuclear equipment and/or supplies,
your local Picker man stands ready

to serve you promptly and efficiently.

PICKER X-RAY CORPORATION White Plains, N.Y.

410 SCIENCE, VOL. 136



ADVANCES IN INSTRUMENTATION FOR PROTEIN ANALYSIS

Diagrammatic representation of the immunoelectrophoretic pattern of a single normal human serum. Sample volume needed is only 1 ). With
such minuscule samples, analysis of concentrated insect blood, or proteins from spinal fluid, is brought within the realm of the possible.

l Ivd;—slohulin ] O, —Lipoprotein j a.l—ciobulin v —I
O, —Globulin | O, —Macroglobulin &, —Globulin VI
azfclobulin m Ceruloplasmin (C¥,—Globulin IV) az—(;lobulin vil
Haptoglobin (Hp) Ol,—Globulin VIII STA RT
Group-specific components (Ge)
N )
M v S
Fast Interm. Slow
o, \.

-
Alpha-2 globulins

THE IVIVIUNOPHOR BY LKB

Even routine clinical tests are
now practz'cal with
mz'cro-z'mmunoelectropboresz's.

The Immunophor enables the biological
scientist to exploit the potentialities of
immunoelectrophoresis, probably the
most powerful analytical technique pres-
ently available in protein chemistry.

The field of applications of immuno-
electrophoresis, as yet only partially ex-
plored, already extends from studies in
allergy and genetics to clinical diagnos-
tics, from agricultural research and brew-
ing technology to criminology.

Among the important characteristics of

= D]
soumi ) y
== | Fom interm . | Srasr

the Immunophor are its large processing
capacity of 108 samples per technician
per day. Strict procedural standardiza-
tion provides sharp and highly repro-
ducible results.

The Immunophor offers a wide varia-
bility of resolving power, sensitivity and
other experimental parameters.

This new flexible equipment can be
converted easily for use in paper electro-
phoresis.

Write for literature file 6800 S51, containing
a description and specifications of the Im-
munophor and reprints of scientific papers
introducing the principles and application
of immunoelectrophoresis.

Alpha-2 globuling

Bata ond gomma globuling

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

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

11 MAY 1962
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A new volume in the Handbook

HANDBOOK OF PHYSIOLOGY,
SECTION 2: CIRCULATION, Volume 1

This is the first volume of a three-volume section published by the American
Physiological Society. It follows the highly successful three-volume Section on neurophysiology.
Volume I of the new section “was planned to cover the physiology of the heart and its
controls, along with certain material about the volume of the blood and the biophysical
background of the organs of the circulation.

“Each chapter is written to fit the needs of three groups of readers: 1) the graduate
student who wants to go more deeply and broadly into the meanings of current physiological
concepts and their background than he can in standard textbooks; 2) the teacher who is
dissatisfied with the comprehensiveness of his understanding outside his own specialty; and
3) the investigator who will use it for references and current concepts in a field which he is
beginning to explore. The contributions are written by qualified experts, modern in viewpoint,
and emphatically are not esoteric polemics between specialists.

“In selecting these specialists, advice was sought on an international basis. The final
selection of authors and alternates and the final revision of the plan were made by an ad hoc
committee accepted by the Board of Publication Trustees and composed of knowledgeable
members of our own Society. The list of chapters and authors will, in the minds of these
advisors, give the Handbook a comprehensive coverage with an international viewpoint.”—
From the Preface to Section 2.

CONTENTS: The circulation and circulation research in perspective (Carl |. Wiggers). The
historical development of cardiovascular physiology (Chauncy D. Leake). The volume of blood
—a critical examination of methods for its measurement (Hampden C. Lawson). Blood
volume (Torgny Sjdstrand). Plasma substitutes (Noble O. Fowler). Physical principles of
circulatory phenomena: the physical equilibria of the heart and blood vessels (Alarz C. Burton).
Propagation of pulse waves in visco-elastic tubings (Victor Hardung). The rheology of blood
(L. E. Bayliss). Action of electrolytes and drugs on the contractile mechanism of the cardiac
muscle cell (Edward Leonard and Stephen Hajdu). Physiology of cardiac muscle (Robert E.
Olson). Cellular electrophysiology of the heart (]. Walter Woodbury). Excitation of the

heart (Allen M. Scher). Electrocardiography (Hans Schaefer and Hans C. Haas). Physiologic
consequences of congenital heart disease (Hiram W. Marshall, H. Frederic Helmbolz, [r.

and Ear] H. Wood). The control of the function of the heart (Stanley J. Sarnoff and Jere H.
Mitchell). Effects of nerve stimulation and hormones on the heart; the role of the heart in
general circulatory regulation (Robert F. Rushmer). Measurement of the cardiac output
(William F. Hamilton). Circulation times and the theory of indicator-dilution methods for
determining blood flow and volume (Kenneth L. Zierler). Mathematical treatment of uptake
and release of indicator substances in relation to flow analysis in tissue and organs (James

S. Robertson). The dynamics and consequences of stenosis or insufficiency of the cardiac
valves (Lars Werkd). Technical aspects of the study of cardiovascular sound (Victor A.
McKusick, Samuel A. Talbot, George N. Webb and Edward |. Battersby). Phonocardiography
(David H. Lewis). Index.

Section editor: W. F. HAMILTON ; Executive editor: PHiLIP Dow; Both from the Medical
College of Georgia, Augusta; With 30 Contributors.

1962 ° 758 pp., 389 figs., 52 tables ° $24.00
Distributed for the American Physiological Society by . . .
7 s 5 s s
/////,, 4 /////////. /////////, (/ f’///////. !//////"‘

=

ILLIAMS & WILKINS COMPANY
v /////M/ ////////,// //%///

BALTIMORE 2, MARYLAND, U.S.A.
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Designed to meet the needs of
students and clinicians in en-
docrinology . . .

Danowski:
CLINICAL ENDOCRINOLOGY
(In Four Volumes)

Endocrinology is the science that deals with the internal secretions and their
physiological and pathological relationships. It is an increasingly important branch of
medicine. Through its intimate relationship to cellular metabolism, endocrinology will
unquestionably be the discipline in which the spectacular advances in our knowledge
and control of vascular disease, aging, survival in disease states etc., will occur.

These four volumes are “‘designed to meet the various levels of interest of students and
clinicians in endocrinology and certain aspects of metabolism. The abstract at the beginning of
each chapter should provide most of the current high points. The chapter which follows
details the support for the summary statements. The tables, figures, and legends demonstrate
the spectrum of findings in particular entities and establish that classical examples of
syndromes are but seldom encountered. Finally, the bibliography is extensive enough to
reconstruct some of the early clinical and laboratory history of endocrinopathies and assembles
the data for and against working hypotheses.

“It may well be that some of the readers of these volumes will share the feelings of the
sophisticated young lady, age ten, whose report to the class on her reading assignment began
with the firm statement: “This book tells me more about crocodiles than I care to know.’
However, with the arrangement detailed above each reader can select his own stopping point.

“Some comments are in order concerning limitations in these volumes. The subjects of
diabetes mellitus and of body fluids have been discussed by the author in previous monographs
and are therefore treated here only when pertinent. The subdivision of the field into four major
categories at times necessitates sending the reader to another volume in the series for detailed
exposition. To minimize such excursions, tabular material and references have occasionally
been duplicated.

“In a time of increasing sub-specialization the temerity to undertake alone the coverage
of this expanding field stemmed from a personal need to encompass the problems which -
any clinician, teacher, and investigator in this broad area meets daily. These volumes were
prepared for those who feel the same need.”—From the Preface

Volume I: Pineal, Hypothalamus, Pituitary, and Gonads, 560 pp- 34 figs.,, $17.50.

Volume II: Thyroid. 559 pp., 58 figs., $17.50. A

Volume III: Calcium, Phosphorus, Parathyroids, and Bone. 504 pp., 74 figs., $17.50.

Volume IV: Adrenal Cortex and Medulla. 510 pp., 51 figs., $17.50.

Special Set Price: $60.00
By T. S, DaANOWSKI, B.A., M.D., Professor of Medicine (Renziehansen Professor of Research Medicine),
University of Pittsburgh School of Medicine; Senior Staff Physician at the Children's, Presbyterian-

Women's, Elizabeth Steel Magee, and Shadyside Hospitals; Consultant in Metabolism, Oakland Veteran's
and Butler Veteran's Administration Hospitals.

//,///// //’////”/’ 2, Yz %

’;/"""’///////‘. // /%//////// /// //%/////, // f/////////. (//://///////’
“WILLTIAMS & WILKINS COMPANY
/////////M/ ///////// ///////4// '//////////M/}

BALTIMORE 2, MARYLAND, U.S.A.
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OPTICAL RANGE
INCREASED

Weighings made entirely in the optical
range of a balance prevent introduction
into the result of the calibration errors of
the mechanical weights (which can be
quite substantial).” In order to take full
advantage of weighing entirely in the opti-
cal range, the Mettler S5 is designed with a
1000 mg optical range while maintaining
the precision of the best macro analytical
balance (*.05 mg). The precision of the
balance is therefore 5 parts in 10° of the full
optical range. This represents an improve-
ment in this relationship by a factor of ten.

INTERPRETIVE
ERRORS
ELIMINATED

It is an acknowledged fact that the great
majority of experienced analysts (to say
nothing of less experienced personnel),
quite unconsciously prefer certain numbers
more than others. " * This becomesimportant
where the last few digits of a result depend
on a scale reading. It has been estimated
that the average error introduced is of the
order of 2 to 3 units of the last decimal place.
The digital readout featured in Mettler S
type Balances eliminates the possibility of
making interpretive errors — the S5 reads

directly in digits to five decimal places and
the S6 reads directly to six places.

TWO MAJOR
ADVANCES

IN BALANCE
DESIGN:

*Mettler has available, on request, a Technical
Information Bulletin #1005 entitled “Why Extend
Optical Range — An Explanation of the Signifi-
cance of Mechanical Weight Calibration Errors.”

* *Write for a reprint of “Microanalysis and Applied
Psychology’ by Dr. H. Gysel, “Chimia 13, (1859)
pp- 253-257.

T M LTCL L INSTRUMENT CORPORATION

20 NASSAU STREET, PRINCETON. NEW JERSEY
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INTEGRATING RECORDER

1
!
[

) Bl DR e N
Llntegral Starts T[] Peak Starts #77)
L il

T '“"Resét to‘ Zer_c bvy Op_eratTor :

|
|
|
il

| + 4 { 4

=
il A UL Integral |
AR [l Folds |
A AN IR
| ‘ 4 !

‘ '
il i

B(ﬁteg;al‘s‘tarts““; Pel’ak S=tarts’l i

RS

Flush-Mounting
or

More speed, flexibility and reading ease | Fortame
than any other integrating recorder \

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.

Different maximum count rates from 300 to 100,000 are readily The New
obtained through an adjustable gear system. The counting rate TI Integrating Recorder
DRSO o7 SCe i 2 H
linearity is = 0.5% of full scale up to 40,000 counts per minute. is particularly suited for

Note that the integrating signal utilizes the full chart scale to provide Gas Chromatography
faster, easier reading. Traverse of the full scale represents 1,000 counts. applications.

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. .

*A Trademark of Texas Instruments

Write for complete information . . «

y TEXAS INSTRUMENTS

INCORPORATED
3609 BUFFALO SPEEDWAY
P. 0. BOX 66027 HOUSTON 6. TEXAS

PLANTS IN HOUSTON
AND DALLAS. TEXAS



PROVEN Performance In A Twelve Inch Magnet

416

HARVEY-WELLS MODEL L-128/HS-1050, 12 INCH MAGNET SYSTEM

Harvey-Wells Corporation offers a
precision 12 inch electromagnet and
matching stabilized power supply to
give the performance inherent only

through co-ordinated design of sys-

tem components.

This system is the product of the
efforts of scientists and engineers
dedicated to the engineering of elec-
tromagnet systems offering the pre-
cision, flexibility and reliability
needed by today's researchers.

Through the introduction in this
system only two years ago of cast
iron assembly, low impedance tape-
wound coils, and highly stabilized,
solid state power supplies, the
Harvey-Wells Model L-128/HS-1050
12 inch system has become the de-
sign norm of the industry. It meets
all the performance requisites of a
wide variety of research applications.

Other magnet systems available: 22 inch, 7 inch, adjustable 7 inch, 15 inch, 23 inch with matching regulated power supplies.

Typical performance characteristics
are:
Field strength in excess of
30,000 gauss
- Stability of 1 part in 100,000
Homogeneity of 1 part in 100,000
over 4 cubic inches
« One knob current control
Accessibility gap in excess of
9 inches between coils
Vertical and horizontal rotation
Plus an installation and align-
ment visit by HWC personnel
with every 12 inch system sold
in North America
For information on how- this, or
other magnet systems by Harvey-
Wells can solve your research needs,

write to Dept. B-1
'B' HARVEY-WELLS
_CORPORATION,
L

FRAMINGHAM,
MASSACHUSETTS

SCIENCE, VOL. 136 .



NEW A-W BOOKS of particular interest to the readers of SCIENCE

B in chemistry
ELEMENTS OF CHEMICAL THERMODYNAMICS By Leonard Nash, Harvard Univ.

First in a set of monographs called Principles of Chemistry Series, gives a deeper
appreciation of classical thermodynamics to the student of introductory chemistry.
128 pp-Paperbound $1.75 Hardbound $2.95

SURFACE PHENOMENA IN METALS AND ALLOYS By V. K. Semenchenko

Covers physics of certain phenomena, particularly surface tension and adsorption
of pure metals and alloys. Includes high purity metals, effects of impurities or addi-
tions. Detailed tables provide data for many metals. 466 pp, 144 tllus, 1962—§15.00

CHEMISTRY OF COMPLEX COMPOUNDS By A. A. Grinberg, Lensovet Inst. of Tech.

Advanced level text and reference book discusses complex compounds, defined by
the author as molecular compounds which, by coupling their components, can form
positively or negatively charged complexions capable of existing both in crystalline
form and in solution. ¢c. 850 pp, 31 illus, 1962—$15.00

COLLECTION OF PROBLEMS IN PHYSICAL CHEMISTRY
By Beres, Cerny, Fried and Pick
English Translation contains over 200 worked-out problems, over 400 solved examples,
from all main branches of physical chemistry.

608 pp, 68 illus, 1962—probably $10.00
ABSORPTION SPECTRA AND CHEMICAL BONDING By C. K. Jorgensen
This new text by an authority in his field is designed for use at first-year graduate
level. c. 8313 pp, 1962—$10.00
REACTION HEATS AND BOND STRENGTHS By C. T. Mortimer

A clearly-written graduate level book of wide interest to many practicing chemists.
c. 150 pp, 1962—$5.00

B in mathematics
INDEX OF MATHEMATICAL TABLES—Second Edition By Fletcher, Miller, Rosenhead

and Comrie
A comprehensive 2-volume reference work indexing content of all important math-
ematical tables since Briggs’ Logarithmorum Chilias Prima (1617).

Two Volumes, Second Edition 1962—$42.00
HANDBOOK OF STATISTICAL TABLES By Donald B. Owen, Sandia Corporation
Unusually complete and up-to-date collection of tables of functions, offering the

research worker many functions more extensively tabulated than ever bfore.
592 pp, 1962—$12.50

MATHEMATICS: A CULTURAL APPROACH By Morris Kline, Univ. of Minnesota, Duluth

Shows what mathematics is, how it has grown up in man’s efforts to master nature,
the extent to which it is an integral part of our culture.
701 pp, 238 illus, 1962—$7.75

A COURSE IN HIGHER MATHEMATICS By V. I. Smirnov, U.S.S.R. Academy of Sciences
Volumes I, II and Part One of Vol. III of a 6-book series translated from the

Russian; covers topics from introductory calculus to advanced mathematics.
In Press—probably $14.00 per volume

M in earth science

VA SURVEY OF THE GEOPHYSICAL SCIENCES By Jerome Spar, New York Univ.

This new book will treat the earth as a planet, the lithosphere, the hydrosphere, and
the atmosphere. For an introductory geophysics or physical science course.
c. 192 pp, 78 illus, In Press

INTRODUCTION TO PHYSICAL OCEANOGRAPHY By William von Arx, Woods Hole

Oceanographic Institution and Massachusetts Institute of Technology
Text considers the ocean and the atmosphere together, as parts of a single system.
“The book is indeed a magnificent introduction.” (Oceanus)

422 pp, 218 illus, 1962—$15.00

m in biology

MOLECULAR BIOPHYSICS By Richard B. Setlow, Oak Ridge National Laboratory

and Ernest C. Pollard, Pennsylvania State University
Emphasis throughout is both experimental and theoretical. Describes physical ways
of thinking and analyzing biological processes, as well as physical techniques to
determine relations among structures and functions of biological systems.

535 pp, 258 illus, 1962—$11.75

For examination copies, or information about A-W books in the areas of Physics, Statistics, etc., write:
the sign of excellence in scientific and engineering books

ADDISON-WESLEY PUBLISHING CO., INC.

503 SOUTH STREET e READING, MASSACHUSETTS
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Tr acer lab BACKGROUND

Omn i/guard 1 OR 2" SAMI;LES

LOW BACKGROUND MANUAL OR
BETA COUNTING SYSTEM AUTOMATIC SYSTEMS

Leading research and environmental analysis laboratories*
are now using Tracerlab Omni-Guard Low Background
Beta Counting Systems like the one pictured. In addition to
setting new standards of reliability, Omni Guard Systems
are performing counting operations never before possible.

The Omni Guard can assay 1” or 2” solid beta samples.
Efficiency is high, even for low energy beta rays, C!4, S35,
etc. This means that less starting material is needed, lower
activity levels can be measured, and counting time is sub-
stantially reduced. And the new Tracerlab Omni/Guard
System is moderately priced and economical to operate
and maintain.

In mentioning these advantages we’ve merely scratched
the surface. Write for the Omni Guard Bulletin. Tracerlab,
1601 Trapelo Road, Waltham 54, Mass., or 2030 Wright
Avenue, Richmond 3, California.

*names on request

v fracerlab ..

A DIVISION OF LABORATORY FOR ELECTRONICS, INC.

SCIENCE, VOL. 136
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GALILEO, who in the year 1610 invented a “telescope which magnified things so much
as 50,000X, so that one sees a fly as large as a hen"...imagine if GALILEO had avail-
able the unprecedented research performance capability of this new ELGEET-OLYMPUS
modular stereo microscope with all of its features for 3-dimensional viewing. This
outstanding series of microscopes is ideal for inspection, identification, quality con-
trol, research, metallurgy, dissection, pathology, botany, bacteriology, biology, petro-
graphy, textiles and gem stone study. Binocular body inclined 45° for comfort and
ease while viewing. Rotatable head. Long working distance objectives. Diopter adjust-
ment to compensate for differences in visual faculties. Maximum wide field of vision.
Priced from $159.50. Write for lllus. Booklet sM761. E L. G I EET

ELGEET OPTICAL CO. SCIENTIFIC INSTRUMENT DIV., 838 Smith St., Rochester 6, N.Y.
419




FOR SPECIAL
AND ROUTINE
APPLICATIONS

SS-1 SUPERSPEED —
32,700 x G — “the workhorse
of the modern laboratory”

SMALL & MEDIUM for the
versatility of five rotors
on one motor base

and hundreds of
tube combinations

§S-3 AUTOMATIC SUPER-
SPEED -—é7,000 rpm,
34,800 x G — brings -
true automation to TR
the busy
laboratory

§S-4 ENCLOSED SUPER-
SPEED — 17,000 rpm,
34,800 x G — with
snapout control panel
for remote operation
in cold rooms, under
fume hoods, etc.

For further information, please ask us for
Bulletin SC-5GC

420

CENTRIFUGES

RC-2 AUTOMATIC SUPERSPEED
REFRIGERATED — up to 37,000
x G with $S-34 Rotor. Accepts
five other rotors. Shown set up
for KSB Continuous Flow opera-
tion. KSB system may also be
used with SS-1, SS-3 and SS-4

RC-3 GENERAL PURPOSE AUTO-
MATIC REFRIGERATED — 5,000
rpm, — 5,100 x G. 70 seconds
to operating speed; 90 seconds
to stop. Reduces thirty-minute
jobs to five minutes. Ideal for
general, routine, and blood work

Yes, research designed! This means that regardless of which SERVALL
Centrifuge you require, it will more than meet your specifications. Perhaps
you need more than one centrifuge; you will find the various SERVALL
models complementary. The Small and Medium range give literally hun-
dreds of tube combinations in five rotors which fit onto one motor assembly.
The revolutionary KSB Continuous Flow System collects small amounts
of precipitate from gallon quantities of sample. The RC-2 is the instru-
ment that has become the criterion for low-temperature work in the
Superspeed range. Now, SERVALL introduces its all-new RC-3 General Pur-
pose Automatic Refrigerated Centrifuge that accepts no fewer than fourteen
angle and horizontal rotors and reduces centrifuging times from five- to
ten-fold. This instrument will establish new standards for low-speed work.

We invite you to compare SERVALL workmanship with competitive mod-
els — as a researcher, you know it’s the finish that counts.

Also, SERVALL quality and versatility are available in SERVALL Laboratory
Instruments: Ultra-Microtomes, Cell Fractionator, Pipettes.

Mhvan Sorlfall, Inc.

N ORWAL K C O NNELCTICU T
SERVALL CENTRIFUGES SERVE YOU BEST

SCIENCE. VOL. 136






FROM LEFT TO RIGHT: SIDNEY STURTZ, PLANT MANAGER / MICHAEL A. BENANTI, SENIOR PROJECT ENGINEER / NICHOLAS G. ANTON, PRESIDENT & DIRECTOR OF RESEARCH / MYRON YOUDIN,VICE PRESIDENT/
JACK PEALE, SENIOR MECHANICAL ENGINEER /MURRAY BERKOWITZ, SENIOR PROJECT ENGINEER / HERBERT KALISMAN, SALES MANAGER (STANDING)

... Producers of sophisticated electronic, optical and nuclear systems and components...equipped for the ultimate. ih ultra-high
vacuum tube, solid state detectors and pulse circuitry research and production...directed by recognized names in the industry...
staffed to make its knowledge and production plant and laboratories a part of your own engineering, research and production
facilities 0 [0 O O Nicholas G. Anton, center, principal founder and president of EON...over 30 years of successful manage-
ment experience...active leader in group engineering capability...in the forefront of ‘‘reliability development'’’ of nuclear detectors
and instrument systems.

Production at EON is closely supervised to meet strict pertorm-
ance standards.

All EON designs and products are subjected to exacting operational, environmental and “life” tests
before they are released.

cenroraTioN 175 Pearl Street, Brooklyn 1, New York Phone: ULster 8-0250.

SCIENCE, VOL. 136
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MATHESON

Compressed Gas Notes

Write for your copy
of this important New Catalog

Additional data and new listings make the new Matheson Catalog
almost 50% larger than the previous edition. It contains prices and
data on 93 compressed gases available from three Matheson plants.
Sections on Gas Mixtures and Gas Regulating Equipment are ex-
panded and contain new mixtures, Regulators, Valves, Flowmeters,
Safety Equipment. An important Catalog and information source for

every plant and R & D laboratory.

New listings from the new Matheson Catalog:

COMPRESSED GASES

Our new catalog lists practically every
compressed gasavailableforlaboratory
use. Among the new listings are:

Deuterium —or heavy hydrogen—has
been used in fuel cell research to study
kinetic reactions; as a tracer in the
study of the mechanism of hydrogen
reactions.

Fluorine—our engineering department
has developed procedures that permit
us to offer this highly reactive item in
convenient one-half pound cylinders.
Very useful in the organic synthesis
laboratory. Complete line of fluorine
handling equipment available.

Hydrogen Iodide, anhydrous—has ap-
plication in the lamp filling field and
there may be some use for the com-
pound in the organic synthesis labora-
tory. We have also added:

Octafluorocyclobutane
Dichlorodifiuoroethylene
Chloropentafluoroethane
Allene

Vinyl Fluoride

Sulfur Tetrafluoride

GAS MIXTURES

Matheson is the acknowledged leader
in the field of gas mixtures, not only for
instrument calibration but for such
diverse fields as lung diffusion tests,
gaseous sterilization, nuclear counter
mixtures and radioactive gas mixtures,
and others. Analytical chemists and
engineers will appreciate the depth and
amount of information shown in the

11 MAY 1962

compact, data-filled listings of our new
catalog.

This section is a must for those work-
ing with instrumentation.

GAS REGULATING EQUIPMENT

New Single Stage Regulator—We're
offering a new, highly accurate, yet
economical regulator, developed by our
engineering department. Designed with
big gauges and a variety of outlet op-
tions for the laboratory. Rugged
enough for the heaviest plant use.

Corrosion Resistant Regulators—A
new and complete line of regulators
custom-designed for safe, accurate
handling of various corrosive gases.
Low pressure regulators with accurate
delivery ranges as low as one-half
p.s.i.g. Regulators for corrosion Halo-
gen service with built-in safety factors
and unique engineering design for trou-
ble-free service.

High Purity Gas Regulators—We offer
two metal diaphragm regulators de-

Mathe s_::on'

signed to prevent minute diffusion of
air and other gases in the gas stream.

INSTRUMENTATION ITEMS

Since makers of analytical instruments
frequentlyrecommend Matheson
equipment and gases, we've devoted a
new section of our catalog to a presen-
tation of these items from the useage
standpoint. This section is of special
interest to the analytical chemist.

Instrument Valves—Our line of instru-
ment and general purpose valves has
been greatly expanded. Quantity dis-
counts offered.

No. 36 Lecture Bottle Regulator—A
highly accurate new regulator design-
ed to occupy a minimum of space.

Mail Coupon for Free Catalog

The new Matheson Catalog is consid-
ered essential literature for R & D and
industrial laboratories. If you have not
already received your copy, please
mail the coupon at once.

The Matheson Company, Inc., P.O. Box 85-F, E. Rutherford, N. J.

[ Please send new Matheson Compressed Gas Catalog.

Firm

Address

City

State

[
[]
1]
1
1
()
(]
(]
(]
(]
()
|
! Name,
)
)
)
1
1
1
1
1
1
1
1
1
1
1
1
1
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The Matheson Company, Inc.

East Rutherford, N. J.

Joliet, Ill. Newark, Calif.

Matheson of Canada, Ltd. Whitby, Ont.
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Model FS-614
Six-unit Fermentor
Drive Assembly
Equipped with
Automatic Antifoam
Addition.

Model F-05
Stainless Steel Fermentor

Model FS-314
Three-unit Fermentor Drive Assembly

Model FS-1114
Single-unit Fermentor Drive Assembly

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

For Aerobic
and
Anaerobic Studies of
Microbial and Chemical
Processes at Laboratory
and
Pilot Plant Levels

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

Stainless steel fermentors with Pyrex
glass jars are available in 5, 7% and
14 liter sizes. Impellers are driven
through a non-freezing, stainless steel
agitator housing which incorporates
stainless steel ball bearings and leak-

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

Water bath temperature is adjustable
up to 60°C = 0.5°C. A continuous-
duty, variable speed motor enables im-
peller speed to be regulated between
150 and 750 rpm. Performance is
quiet and dependable under continu-
ous operation. All NBs apparatus is
unconditionally warranted for one
full year.  write FOR CATALOG FsS/5112

(1) Automatic pH Control and Antifoam Addition optional

Manufacturers and Distributors of Precision Laboratory Apparatus

@N Bg New Brunswick Scientific Co.,Inc. 1130 Somerset St.,New Brunswick,N.J.
424
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ECONO-GAGE

presents
the disposable

cage that stands

by itself...

The New Disposable Econo-Cage #21,
Pictured Above, Brings To Animal Care
A Rigid Plastic Disposable Cage That
Spells Real Economy. It Stands By Itself
Requiring No Expensive Supports That
Prevent Full Visibility. Designed Pri-
marily For Mice, The Cage Is 112" X
72" X 5” Deep. The Floor Area Of
84 Square Inches Will Adequately House
Up To 12 Mice. All 20 Series Lids Fit
The New Disposable Econo-Cage #21.

ECONO-CAGE #50 SERIES

The new 50 Series Econo-Cages and
lids are designed for Hamsters or rats.
Dimensions are 127" X 147" X 658"
deep with room for 11 adult Hamsters
per cage. The cages are available in clear
Acrylonitrile-Styrene Copolymer—
Econo-Cage #53, Linear Polyethylene
—Econo-Cage #54 and Polypropylene —
Econo-Cage #55. All 50 Series lids fit
interchangeably on 50 Series cages.

ECONO-CAGE #40 SERIES

Number 40 Series cages can be used in-
terchangeably for Hamsters and/or rats.
#43 is made of clear Acrilonitrile-Sty-
rene-Copolymer, #44 of Linear Poly-
ethylene and #45 of translucent Poly-

propylene. All 40 Series lids are standard

11 MAY 1962

added to the line that stands by itsel

2" mesh designed for rat housing and
fit interchangeably on all 40 Series cages.
All 30 Series lids also fit all 40 Series
cages but have the %" for mice.

ECONO-CAGE #30 SERIES

Number 30 Series cages are designed as
breeding and holding cages for mice.
The over-all dimensions are 19” X 102"
X 5% " deep. Cage #32 is made of fiber-
glass, reinforced by plastic. Cage #33
is made of clear Acrylonitrile-Styrene
Copolymer. Cage #34 is made of linear
high density Polyethylene. Cage #35 is
made of Polypropylene. All 30 Series
lids are interchangeable on 30 Series
cages.

ECONO-CAGE #20 SERIES

Econo-Cages in the 20 Series are de-
signed primarily for mice. Over-all
dimensions of the cages are 112" X
7%2" X 5”. This cage is used for housing
animals during experimentation and also
as a one-to-one and two-to-one breeding

cage. The cages are available in Poly-

styrene — new disposable Econo-Cage
#21, Fiberglass, reinforced plastic —
Econo-Cage #22, clear Styrene-Acrylo-
nitrile Copolymer — Econo-Cage #23,
transculent Linear Polyethylene—Econo-
Cage #24, autoclavable Polypropylene—
Econo-Cage #25 and Polycarbonate Res-
in— Econo-Cage #27. All 20 Series lids
are interchangeable on 20 Series cages.

GENERAL PURPOSE ECONO-CAGE #12

Over-all dimensions of the Econo-Cage
general purpose unit are 112”7 X 8” X
6" deep. This cage is designed especially
for laboratories with changing animal
use requirements. It can be used to house
mice, Hamsters, rats and guinea pigs.
Because of its versatility, it is ideal in
teaching situations. The cage is available
with or without windows. It is made of
fiberglass reinforced polyester plastic. All
#12 lids can be used on General Purpose
Cage #12.

ECONO-RESTRAINING CAGES

#90 SERIES

The small Restraining Cage #88 can be
varied from 2" to 3%4"” in length and is
1%4” wide. Econo-Cage #90 can be
varied from 4%2” to 6” in length and is
212" wide. Econo-Cage #91 can be
varied from 5” to 7” in length and is
3” wide. All these units can be cleaned
chemically or with hot water. They are
not autoclavable.

FOR MORE INFORMATION ABOUT THE
LINE THAT STANDS BY ITSELF, write:

e c O n o ECONO-CAGE DIVISION

MARYLAND PLASTICS, INC,
- C a g e 9 East 37th Street,
New York 16, N. Y.
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NEW Ail%SA ADC SETS STANDARD
FOR MULTI-CHANNEL ANALYZERS

This plot showing the barium X-ray
peak and the cesium photopeak
was made with the new RCL 256/
512 Channel Analyzer using a
Moseley Model 2D-2 X-Y Recorder.
This recorder plots one point to
represent the accumulated count
in each channel. Note the smooth-
ness of the Cs!¥ peak—an indica-
tion of the analyzer's differential
linearity. The sharpness of the bar-
ium X-ray peak (about 2.6 channel
widths, FWHM) at the left indicates
the low noise inherent in the ana-
lyzer. The exceptional stability of
this instrument must be seen to be
appreciated. We invite your inquiry
for further information or a demon-
stration of the unsurpassed repeat-
ability of data analyzed by RCL
Model 20623 and 20624 Multi-
channel Analyzers.

Superior linearity and stability are designed into the new RCL Model 20623 (256
channel) and Model 20624 (512 channel) analyzers. The new analyzers will accept
an unprecedented range of input pulse waveshapes and signal levels. One channel
is used to store clock pulses and all other channels in the group are useable. These
analyzers have two unique features. An expansion control allows detailed exam-
ination of the top quarter or half of the energy range. A logarithmic expansion of
the energy scale can be made, permitting a full spectrum survey with excellent
resolution and linearity over the full energy range. Memory modules are inter-
changeable (256 or 512 channels) and provide sub-groups in multiples of 64 channels.

In addition to direct display on the self-contained five inch oscilloscope, data
may be read out on most conventional devices, including strip chart recorders,
X-Y recorders, the IBM typewriter, the RCL Model 21016 Digital Printer, and
magnetic or paper tape systems. For complete specifications write: Analyzer Sales
Section, Radiation Counter Laboratories, Inc.

RADIATION COUNTER LABORATORIES, INC.
5119 West Grove Street, Skokie, Illinois, U.S.A., TWX: Skok 1787, Cable Address: RACOLAB / Phone Yorktown 6-8700
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THE
BIO-

LOGICAL

INVERTED

INVERTED LABORATORY AND RESEARCH MODELS

Brightfield Laboratory Models:
umwcuun MODEL MIC. Four brightfield ob-
ves 5X, 10X, 40X, 100X (oil); eyepieces 5X, 10X,
ampie henzht adlustment of condenser-itlumi-
natnr for even large culture bottles; $4°9
built-in base transformer. %
BINOCULAR MODEL BMIC. Binocular version $609
of Model MIC, with camera mechanism. =

Brightfield Research Models:

MONOCULAR MODEL BR-MIC. Five brightfield ob-
5X, 10X, 20X, 40X, 100X (oil); eyepieces 5X,
0X, 15X; rack and pinion condenser mechanism with
individual centering adjustments for condenser and
illuminator; elevating co rrattment provides $ 545
handy storage for accesso J
BINOCULAR MODEL BR-BMIC. Binocular version of
Model BR-MIC, with camera mechanism. $745.

Only UNITRON Inverted Microscopes Offer ALL These Advantages

accommodates slides, wet mounts, special glassware, warming
chambers and micro-manipulators @ unobstructed stage for
easy access ® built-in, correct intensity illumination @ glare-
free coated optics @ special petri dishes for observation
of cultures even by highest power oil immersion objective ®
graduated mechanical stage ® accessory camera attach-
ments @ long working distance 40X objective and other

accessories also available

ASK FOR A FREE 10-DAY TRIAL. You be the judge in
your own lab. Select the model you want. Then fill out and
Microscopes sent and returned at our
expense, You assume no obligation. Or if you want more
data on these and other UNITRON microscopes, use coupon

mail the coupon.

to request our complete catalog.
11 MAY 1962

Phase Research Models:

MONOCULAR MODEL PH-MIC. Eig:t phase objectives
10X, 20X, 40X, 100X (oil) in both brij ian dark-
medlummnlrast eyepieces 5X, 10X, 15X; high inten-
sity Koehler- tyra illuminator;five-choice infensity trans-
former; phase turret condenser with aperture $8|2
for nzhiﬁeld elevating base.

BINOCULAR MODEL PH-BMIC. Binocular

version of Model PH-MIC plus built-in $|0|2
camera mechanism. .

Prices include optics, cabinets, filters, special
slides, petri dishes, and basic accessories. The
built-in camera mechanism is standard with
binocular models and availoble as an accessory
for monoculars. Accommodates 35mm. camera
back or Polaroid Lond Camera Attachment.
Both available of extra cost.

D I'd like to try UNITRON Model ............ absolutely free for ten
days with no obligation. Send details.

] send me your complete catalog # +3-2

BUY IN
MICROSCOPES

CAMERA-MICROSCOPES

The all-pnrposs mu:rosoops for visual examination,
sraphy Buult-m

3}’." X 4% camera m!h four flat field photo-ey

on revolving turret, ry attachments for 3 mm

Polaroid. and movie cameras. Low-power (5)(-40)()

accessories available. Needs only 9% x 127 table space.

Brightfield Research Models:

e
$1379.

BINOCULAR MODEL BU-12. Binocular
version of Model U-12.

Phase Research Models:
Munncnun MODEL U-13. Same phase objectives,

turret condenser, and visual
eyepieces as Model PH-MIC. $1390.
BINOCULAR MODEL BU-13. Binocular $-| 580,
version of Model U-13. .

UNITRON

INSTRUMENT COMPANY .
66 NEEDHAM STREET . NEWTON HIGHLANDS 61, MASS.

MICROSCOPE SALES DIV.

ORGANIZATION

DEPT.

ZONE STATE

I NAME
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See anything?

This new film did.

This new film saw something the eye
couldn’t: the rise time of a single
pulse on a Tektronix 519 scope at a
sweep rate of 2 nanoseconds/cm. The
new film, Polaroid PolaScope Land
Film, actua]ly extends the usefulness
of existing oscilloscopes by supplying
“brightness” that the scope hasn’t got!

The reason is that this PolaScope
film has an ASA equivalent rating of
10,000, which means it can see things
your eye cannot. It has about twice
the writing rate of the Polaroid 3000-
speed film, ¢urrently the standard for

high speed oscilloscope photography.
(No other commercially available
films come anywhere near the speed
of PolaScope film.) And because it’s
made by Polaroid you get a finished
usable print — see above — ten sec-
onds after exposure.

PolaScope film will also give you
better shots of slower pulses and sta-
tionary waveforms. So little light is
required, camera aperture and scope
intensity can be reduced considerably,
and that’s how to get really sharp
oscilloscope pictures.

And wherever else light is at a
premium — such as photomicro-
graphy and Kerr Cell photography —
PolaScope film will make new appli-
cations possible, old applications
more useful. v

PolaScope Type 410 Film is packed
12 rolls to the carton. The price is
actually lower than the Polaroid 3000-
speed film. For the name of the indus-
trial photographic dealer nearest you,
write to Technical Sales Department,
Polaroid Corporation, Cambridge 39,
Massachusetts. POLAROID®

New Polaroid Land 10,000-speed film for oscillography

428
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“Getting through”

One of the frustrating. problems of communication involves “gettmg through”
to the right party. This is as true in our industry as it is in any other.
Important and informative technical facts frequently are not made available
to those immediately concerned. Or information gets “lost’’ and arrives too
late to be incorporated into new product plans or sales programs. At
CYANAMID FINE CHEMICALS DEPARTMENT this communicative obstacle
is resolved early in client relations and maintained clear throughout. This
proper channelling of information is an important first step toward establish-
ing an effective and constructive system of communication—another of
the many unique services you can expect when you communicate with...

<—<za~asexs — | AMERICAN CYANAMID COMPANY - FINE CHEMICALS DEPARTMENT - Pear River, New York
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P-H Publications

Principles of Physics

by ERNEST S. GREENE, San Jose State
College. March ’62, 806pp., Text price:
$9.75

Modern Physics, 2nd

by F. W. VAN NAME, JR., University of
Delaware. January ’62, 318pp., Text price:
$7.95

Biophysical Science
by EUGENE ACKERMAN, Mayo Clinic,

Biophysics Section. March 62, 626pp., Text
price: $10.00

Electromagnetics, 2nd

by ROBERT M. WHITMER, Space Tech-
nology Laboratories, Inc., Los Angeles.
February ’62, 357pp., Text price: $9.75

Experimentation: An Introduction
to Measurement Theory and Experiment
Design

by DAVID C. BAIRD, Royal Military Col-
lege of Canada. March ’62, 198pp., Text
price: $4.50

Principles of Biology

by NEAL BUFFALOE, Arkansas State
Teachers College. May ’62, Approx. 352pp.,
Text price: $6.95

Animal Ecology

by S. CHARLES KENDEIGH, University
of Illinois. 1961, 478pp., Text price: $11.00

A Synthesis of
Evolutionary Theory

by HERBERT H. ROSS, Illinois Natural
History Survey, and University of Illinois.
January ’62, 387pp., Text price: $7.50

Elements of Physics, 3rd

by GEORGE SHORTLEY, Vice-President
of Booz-Allen Applied Research, Inc., and
DUDLEY WILLIAMS, The University of
Ohio. Available in 1 volume: 1961, 928pp.,
Text price: $10.50. Available in 2 volumes:
1961, 928pp., Text price: $6.00 per vol.

Radiation Biophysics

by HOWARD L. ANDREWS, National In-
stitutes of Health. 1961, 328pp., Text price:
$8.50 ‘ :

For approval
copies, write:
BOX 903

For a complete
Spectrum catalogue,
write: DEPT. CAC

11 MAY 1962

Soviet Power: Energy Resources, Pro-
duction and Potentials

by JORDAN A. HODGKINS, Kent State
University. 1961, 190pp., Text price: $3.95

A Study of the Earth:
Readings in Geological Science
by J. F. WHITE, Antioch College. August

’62, Approx. 416pp., Paperbound, Text
price: $3.95

Essentials of Earth History:
An Introduction to Historical Geology

by WILLIAM LEE STOKES, University of
Utah. 1960, 502 pp., Text price: $8.95

Atoms, Molecules, and Chemical
Change
by ERNEST GRUNWALD and RUSSELL

H. JOHNSON, both at Florida State Uni-
versity. 1960, 252pp., Text price: $6.75

Magnetogasdynamics and Plasma
Dynamics

by SHIH-I PAI, University of Maryland.
Published jointly by P-H and Springer-

Verlag, Vienna. April

’62, 210pp., Text
price: $11.25 :

An Introduction to Electronics

by WALTER H. EVANS, University of
Arizona. June °’62, Approx. 528pp., Text
price: $10.50

Spectrum /7ZA\ Books:

The Atom and Its Nucleus

by GEORGE GAMOW, University of Colo-
rado. 1961, 153pp., Paperbound: $1.95
(S-ST-1)

Intuition and Science

by MARIO BUNGE, University of Buenos
Aires. 1961, 142pp., Paperbound: $1.95
(S-22)

Philosophy of Science

by PHILIPP FRANK, President of the In-
stitute for the Unity of Science. July ’62,
Approx. 416pp., Paperbound: $2.45 (S-34)

PRE"TIOE-HALL, ING., Englewood Cliffs, New Jersey



Mettler Balances from S/P

which one fits your needs?

From micro to macro, there’s a Mettler
Balance from S/P that’s perfectly suited
to your laboratory. These modern single
pan balances are fast, accurate, conven-
ient. With Mettler Balances, it takes less
than 30 seconds to determine an un-
known weight, and they’re so simple to

operate no special training is required.

Scientific Products has Mettler Balances
in stock. For complete literature or a
conclusive demonstration, ask your S/P
Representative or write our General
Offices (address below).

scientific products

DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION

GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS
Regional Offices: Atlanta - Boston - Charlotte « Chicago *+ Columbus - Dallas - Detroit - Kansas City
Los Angeles * Miami - Minneapolis - New York - San Francisco °.Seattle - Washington
Export Department—Flushing 58, L. 1., New York. In Mexico: Hoffmann-Pinther & Bosworth, S. A.
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Reagent

GLACIAL Sulfat.esasSO4vH

Chemicals from DuPont X«1B

ONE-WAY BOTTLES
One-way, lightweight bottles mean
lower freight, easier handling; no
deposit or empties to be stored.

COLOR CODING
Colorcoding of labels and caps pro-
vides instant, accurate identifica-
tion; helps prevent contamination.

SAFETY GRIPS
Safety grips on 5-pint bottles mean
safety and convenience in lifting
and pouring, fewer spills and burns.

DRIPLESS SLEEVES
Dripless sleeves mean safe, accu-
rate pouring. No dribbles to cause
“&M burns, deface labels or make rings.

]

GLACIAL ACETIC ACID REAGENT

Residue after Evaporation . ... ... .. .. . . .. ...
Chlorides as CI L

fron (Fe) .....

ACETIC ACID HeavyMetalsasPI.)A:. .

Hydrochloric Acid (HCI)
Sulfites as SO; .

Sulfates as SO, ..

Free Chlorine (Cl) . ..

Heavy Metals as Pb .

Residue after Ignition

Iron (Fe) .

Arsenic (As) ...........
Ammonium (NH.)

Substances reducing KMn04

HYDROCHLORIC ACID REAGENT ﬂ“mb

.Min. 36. 5%, Max. 38.0%
. . Max. 0.00008%
.Max. 0.00008%

Acetic Acid (CH3COOH) .. ... ... . .. ... .. .. ... ..... ...

REAGENT Dilution Test . .. L o

e Min. 99.7%

...... Max. 0.0010%
........Max. 0.00005%
....... Max. 0.00005%
........Max. 0.00002%

Max. 0.00005%

.:..,,PassACSTest
..........Pass ACS Test

_Max. 0.00005% HYDROCHLORIC

..:,..Max.0.0000S%

e o00ta ACID

o _ .. Max. 0.000001%

Max. 0.0003% REAGENT

NITRIC ACID REAGENT

Nitric Acid (HNO3)
Chlorides as CI

Residue after lIgnition
RI Heavy Metals as Pb . .
Sulfates as SO,

Iron (Fe)
REAGENT Arsenic (As)
SULFURIC ACID REAGENT ‘jmmb
.................. ... .Min. 95.0%, Max. 98.0%

Sulfuric Acid (HS04) . ... ... ..

Nitrate (NO3) . . ..
Chloride as CI ... . .
Ammonium as NH, . .. ..
Residue after Ignition ..
fron (Fe) .......... .
Heavy Metals as Pb .

Arsenic (As) . e
Substances reducmg Permanganate as SO, . B Max. 0.00019,

...... o ... ..Max. 0.00005%
e ... .Max. 0.00002%

.. Max. 0.00005%

Min. 69.0%, Max. 71.0%
. Max. 0.00005%

Max. 0.0004 %

Max. 0.00002%

Max. 0.00008%

.Max. 0.00002%

Max. 0.0000005%

..... Max. 0.0001%,
..... Max. 0.0004%, URI ACID
.Max. 0.00002%

o ... Max.0.0000005% REAGENT

AMMONIUM HYDROXIDE REAGENT

Ammonia (NH3)
Chlorides as CI
Phosphates as PO,

A M M ° N I u M ;leavy Metals as .Pb , ‘o
H Y D R ° x I D E C‘;‘:;;‘:‘"Bei:x'i::uféggy) ermanganate as SO,

Residue after Ignition

Total Sulfur as SO
REAGENT ¢

Iron (Fe)

Min. 28.0%, Max. 30.0%
Max. 0.000059%

Max. 0.00005%

Max. 0.00005%

Max. 0.002%

Max. 0.002%

Max. 0.00039,

Max. 0.00029,

Max. 0.00002%,

SEE OTHER SIDE FOR YOUR DISTRIBUTOR p



BUY DU PONT REAGENTS FROM:

ALABAMA BIRMINGHAM—Cenco Instruments Corp., 3232 Eleventh
Ave FA 4-2433; Wittichen Chemical, 1609 Second Ave., S,
FA 2 1639 MOBILE—McKesson & Robbins, P.O. Box 106, AL 1-4171.

ARIZONA: PHOENIX—Van Waters & Rogers, 2930 W. Osborne Rd.,
'IL\\Al/.-\ 267171916 TUCSON-—Van Waters & Rogers, 2030 E. Broadway,

CALIFORNIA: LOS ANGELES—Van Waters & Rogers, 1363 S. Bonnie
Beach Place, AN 9-9311. NATIONAL CITY—Van Waters & Rogers,
2100 Haffly St., GR 7-2171. SAN FRANCISCO—Van Waters & Rogers,
1400 Sixteenth St., HE 1-8800. WEST SACRAMENTO—Van Waters &
Rogers, 850 S. River Rd., FR 1-7600.

COLORADO: DENVER—Van Waters & Rogers, 4300 Holly St.,
DU 8-5651.

CONNECTICUT: SHELTON—Axton-Cross, 113 Canal St., RE 5-4691.

DELAWARE: WILMINGTON—Danforth Drug Co., Inc., 124 Market St.,
OL 5-6271.

FLORIDA: JACKSONVILLE—Apperson Chemicals, 2903 Strickland St.,
EV 8-6514. MIAMI—Biscayne Chemical Lab., Inc., 200 N.E. 11th St.,
FR 7-1421; Columbia Chemical & Supply Co., P.O. Box 967, PL 8-2544.
TAMPA—Lenfestey Supply Co., P.O. Box 3276, 223-3771.

GEORGIA: ATLANTA— Estes Surgical Supply Co., 410 W, Peachtree,
521-1700; Will Corporation of Georgia, P.O. Box 966, TR 4-3872.

HAWAII: HONOLULU—Van Waters & Rogers, 1637 Kapiolani Blvd.,
HO 6-4491.

IDAHO: BOISE—Van Waters & Rogers, 3430 Western Ave., 343-5468.

ILLINOIS: CHICAGO—Cenco Instruments Corp., 1700 W. Irving Park
Rd., WE 5-8600; Chicago Apparatus Co., 1735 N. Ashland Ave.,
BR 8-4630; Graphic Arts Supply Co., 4027 LeMoyne St., HU 6-2200;
C. P. Hall Company of Ill.,, 5245 W. 73rd St., PO 7-4600; McKesson &
Robbins, Inc., 3100 S. California Ave., CL 4-1100; E. H. Sargent & Co.,
4647 W. Foster Ave., SP 7-2700; Stansi Scientific Co., 1237 N. Honore
St., AR 6-8737; Welch Scientific Co., Inc., 1515 Sedgwick St.,
M| 2-2000; Wilson & Co., Central Chem. Div., Prudential Plaza,
WH 4-4600. DECATUR—McKesson & Robbins, Inc., P.O. Box 541,
428-3823. MOLINE—Dico Company Ltd., 2603 4th Ave., 764-6422.
PEORIA—McKesson & Robbins, Inc., 812 S. W. Washington St.,
673-9149. ROCKFORD~—Industrial Oil & Chemical, 1227 22nd St.,
WO 3-5261; Libby Oil & Chemical Co., 1140 Harrison Ave., WO 8-9874.
ROCK ISLAND—McKesson & Robbins, Inc., P.O. Box 795, 788-9351.

IND!ANA: FORT WAYNE—Inland Chemical Corp., P.O. Box 36, A-4481.

INDIANAPOLIS — Globe Chemical Co., 1120 S. Harding Ave,,

ME72£156%6; William Lynn Chemical Co., 121-131 N. Davidson St.,
E7- .

IOWA: BURLINGTON—McKesson & Robbins, Inc., 100 North Fourth
St., 754-4601, CEDAR RAPIDS — McKesson & Robbins, Inc., 900
Second St., S. E., EM 2-2169. DES MOINES—Dico Company Ltd.,
200 S. W. 16th St CH 4-7286; McKesson & Robbins, Inc., 216 Elm
St., AT 2-4392. SIOUX CITY—McKesson & Robbins, Inc., 5.0123.

KANSAS: WICHITA—Barada & Page Co., Branch of McKesson &
Robbins, Inc., 2041 N. Mosley, AM 7-6293,

KENTUCKY: HENDERSON—P. B. & S. Chemical Co., 1100 N. Adams
St., VA 7-3545. LOUISVILLE—GIobe Chemical Co., 105 N. 15th St.,
JU 7-6506; Love Chemical Co., 1400 S. 12th St., ME 5-7803; McKesson
& Robbins, Inc., Merchants Chemical Branch, 4007 Crittenden Dr.,
EM 6-1406; Wm. Lynn Chemical Co., 721 W. Washington St.,
583-8369; B. Preiser Co., Inc., 949 S. Third St., JU 3-0666.

LOUISIANA: NEW ORLEANS—W. H. Curtin Co., 621 Celeste St.,
524-0475.

MARYLAND: BALTIMORE—Leidy Chemicals Corp., 900 S. Eutaw St.,
MU 5-2200.

MASSACHUSETTS: CAMBRIDGE—Central Scientific Co., 79 Amherst
St., PR 6-1800. FRAMINGHAM—AXxton-Cross Corp., 817 Waverly St.,
TR 2-4378. SPRINGFIELD—Hampden Color & Chemical Co., P.O. Box
558, RE 2-2112. WORCESTER—Worcester Chemical Dist. Corp., 100
Webster St., PL 6-3586.

MICHIGAN: DETROIT—Eaton Chemical & Dyestuff Co., 1490 Franklin
St.,, WO 2-5216; Udylite Corp., 1651 E. Grand Blvd., WA 1-3500.
GRAND RAPIDS—Wolverine Solvents & Chemicals Co., 2940 Stafford
Ave., SW., CH 5-9111. LANSING—Carrier-Stephens Co., P.O. Box 501,
IV 2-0838. WARREN—Udylite Corp., 2144 Hoover Rd., SL 7-8200.

MINNESOTA: DULUTH — McKesson & Robbins, Inc., RA 7-4666.
HIBBING—Lerlab Supply Co., P.O. Box 810, AM 2-3456. MINNEAPOLIS
—T. K. Gray, Inc., 1812 S. 6th St., FE 2-0536; McKesson & Robbins,
Inc.,, Merchants Chemical Branch, 111 22nd Ave., N.E.,, ST 9-2403;
Geo. T. Walker & Co., 2218 University Ave., S.E., FE 3-3343. ST. PAUL
—Lyon Chemicals, Inc., 2305 Hampden Ave., M| 6-1351.

MISSOURI: KANSAS CITY—Barada & Page Co., Division McKesson &
Robbins, Inc., Guinotte & Michigan Aves., VI 2-6240. ST. LOUIS—
Barada & Page Co., Div. McKesson & Robbins, Inc., Foot of Destreham

QU PONTY
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Better Things for Better Living . ..

NEBRASKA: OMAHA—McKesson & Robbins, Inc., 902 Farnam St.,
341-5000.

NEW JERSEY: PATERSON—Brown Chemical Co., 181 Warren St.,
MU 4-0388. MOUNTAINSIDE—Central Scientific Co., 237 Sheffield St.,
AD 3-2000. NEWARK—Dooner & Smith Chemical Co., 374 Mulberry
St., MA 3-1905.

NEW MEXICO: ALBUQUERQUE-—Van Waters & Rogers, Inc., Braun
Division, 324 Industrial Ave., N.E., DI 4-3407.

NEW YORK: BINGHAMTON — Collier Chemicals, 17 Broad St.,
RA 3-5455. BROOKLYN—Enequist Chemical Co., 100 Varick Ave.,
HY 7-1200; Robinson Bros. Chemicals, Inc., 255 Randolph St.,
HY 7-0043. GLOVERSVILLE—S. H. Ireland Chemical Co., JO 6-3173.
NEW YORK CITY—Berg Chemical Co., 441 W, 37th St., LO 3-2684;
McKesson & Robbins, Inc,, 155 E. 44th St.,, YU 66400 Standard
Scientific & Supply Co., 808 Broadway, SP 70660 NORTH TONA-
WANDA—Riverside Chemical Co., River & Rosch Rd., NX 2-1350.
RENSSELAER — Eastern Chemicals, Inc., South St., HO 5-2474.
ROCHESTER —H & W Chemicals, Inc., 182-200 Anderson Ave.,
GR %%6150 UTICA — Monarch Chemicals, Inc., 420 Broad St.,
RE 2- .

NORTH CAROLINA: CHARLOTTE—F. H. Ross & Co., 3930 Gfenwood
Dr., EX 2-2121. DURHAM—Cardinal Products Co., P.O. Box 1611,
681-2017. ELON COLLEGE—Carolina Biol. Supply Co., JU 4-8801.
GREENSBORO—AXxton-Cross Co., 2605 Branchwood Dr., 275-7208.

OHIO: AKRON—Farley Chemical & Solvents Co., 309 Silver St.,
PO 2-7261. CANTON—-Bison Corporation, Canton Platers Supply Div.,
1936 Allen Ave., GL 5-0284. CINCINNATI—Harshaw Chemical Co.,
Harshaw Scientific Div., 6265 Wiehe Rd., RE 1-9100; Laboratory
Services, Inc.,, 4024 Rosslyn Dr., BR 1-5700. McKinley Litho Supply
Co., Inc., 1623 John St., CH 1-6323; Merchants Chemical Branch,
McKesson & Robbins, Inc., 3025 Exon Ave., PR 1-4311, CLEVELAND~—
Chemical Rubber Co., 2310 Superior Ave SU 1-8330; Harshaw
Chemical Co., 1945 E. 97th St., RA 1-8300; "Infand” Chemical Corp.,
1681 Fall St., MA 1-5897; Harold M. Pitman Co., 3501 W. 140th St.,
WI 1-5250; Platers Supply Co., 2059 Hamilton St.,, TO 1-6670.
COLUMBUS—GIlobe Chemical Co., 648 Concrea, BE 1-3671; McKesson
& Robbins, Inc., Merchants Chemical Branch, 1795 S. High St.,
HI 3-7629. DAYTON-—Globe Chemical Co., 967 Deeds Ave., BA 2-4035;
Industrial Chemical Prod. Co., 422 E. Bacon St., BA 2-6391. LIMA—
Inland Chemical Corp., 619 N. 'Jackson St., 223- 2075. ST. BERNARD—
Globe Chemical Co., Murray Rd. & Big Four R. R., AV 1-7400. TOLEDO
—1Inland Chemical Corp 1120 Bush St., CH 3- 5296 Rigby Scientific
Co., 5649 Alexis Rd., TU 2-2028. YOUNGSTOWN-——Superlor Chemical
Products Co., 40 N. 'Watt St., Rl 4-4151.

OKLAHOMA: OKLAHOMA CITY—McKesson & Robbins, Inc., 1700 W.
Grand Ave., CE 2-1351, TULSA—Chemical Products, Inc., 501 W.
First St.,, LU 7-8135.

OREGON: PORTLAND—Van Waters & Rogers, 3950 Northwest Yeon,
CA 2-1721.

PENNSYLVANIA: PHILADELPHIA—Phillips & Jacobs Co., 622 Race
St., WA 2-3655; Pioneer Salt Co., 940 N. Delaware Ave.,, MA 7-1200.
YORK—North Chemical Company, 609 E. King St., 5584.

RHODE [ISLAND: PROVIDENCE — McKesson & Robbins, Inc., 68
Traverse, GA 1-0262

SOUTH CAROLINA: CHARLESTON——Burrls Products Co., Stark Indus-
trial Park, SH 4-7421

SOUTH DAKOTA: RAPID CITY—Tri State Milling Co., FI 2-6172.

TENNESSEE: CHATTANOOGA— Burkart Schier Chemical Co., 1228
Chestnut St.,, AM 6-0101, KNOXVILLE—Burkart Schier Chemical Co.,
1705 Boone, N.E., 522-1119. MEMPHIS—Ideal Chemical & Supply
Co., 1301 Heistan Ave., BR 6-7331. NASHVILLE—Burkart Schier
Chemical Co., 809 16th Ave., N., AL 5-0487.

TEXAS: AMARILLO—State Chemical Co., 100 Houston St., DR 3-4253.
DALLAS—W. H. Curtin & Co., 1812 Griffin St., Rl 7-2503. EL PASO—
Van Waters & Rogers, 6980 Market Ave., PR 8-7225. HOUSTON—
W. H. Curtin & Co., 4220 Jefferson Ave., WA 3-1661; Harshaw
Chemical Co., Harshaw Scientific Div., 6622 Supply Row, WA 3-1627;
Ref;n?r&nSupply Co., Sub. of Central Scientific Co., 6610 Stillwell St.,
Ml 4- .

UTAH: SALT LAKE CITY-—Van Waters & Rogers, 650 W. Eighth South,
DA 8-1112.

WASHINGTON: SEATTLE—Van Waters & Rogers, 4000 First Avenue
South, MA 4-5050. SPOKANE—Van Waters & Rogers, North 809
Washington St., Rl 7-4183.

WEST VIRGINIA: CHARLESTON—B. Preiser Co., Inc., 900 MacCorkle
Ave., S. W., DI 35515 HUNTINGTON-—CabeII Chemical Company,
101 22nd St 2-312

WISCONSIN: APPLETON—McKesson & Robbins, Inc., Merchants
Chemical Branch, 1836 W. Rogers Ave., RE 4-9888. MILWAUKEE—
McKesson & Robbins, Inc., Merchants Chemical Branch, 1100 S.
Barclay St., Ml 5-7909; Topp 0il & Chemical Co., 1033 N. Hawley Rd.,
BL 84235 WAUKESHA—F. P. Jay Chemical, Inc.,, P.O. Box 42

I& INDUSTRIAL
CHEMICALS

Industrial and Biochemicals Dept.



CRAFTSMANSHIP!
INGENUITY!
TALENT!

The formation of Sulfrian Cryogenics represents a consolidation of the

finest engineering and manufacturing capabilities in the low temperature
field. The new organization is the culmination of two decades of eryogenic
experience on the part of its founder and President, Gerard F. Sulfrian, pro-
ducer of the first liquid helium container, the first stainless steel liquid helium
research dewar, and the first non-nitrogen shielded dewar!

Sulfrian Cryogenics, Inc. dedicates itself to providing the MOST RELI-
ABLE EQUIPMENT ... TO DELIVERING IT QUICKLY ... AND TO
BEING FULLY RESPONSIBLE FOR ITS PERFORMANCE.

The name Sulfrian has always stood for the best . .. it now stands for the
leader in the field . . . and the foremost source for truly reliable low tempera-
ture equipment for industry and science.

Ask about our new helium liquid level indicator.

SULFRIAN @W, nc.

Office: 1290 Central Ave., Hillside, N. J. Telephone: Area Code 201 ELizabeth 5-1975-6-7-8

11 MAY 1962

Announcing the Formation of

SULFRIAN

L

STAINLESS STEEL
LIQUID HELIUM
DEWARS

LIQuiD
HELIUM/HYDROGEN
CONTAINERS

STANDARD
OPEN DEWARS

SEND FOR
OUR NEW

CONDENSED
CATALOG

Also request valuable new
Cryogenic Technical Data Book.
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N-051
POWER SUPPLY AND INPUT UNIT

Contains a power supply suitable for operating
the N-251 scaler and N-751 ratemeter. Also con-
tains a non-overload linear amplifier and dis-
criminator suitable for driving these units.

The amplifier with its adjustable gain allows
input sensitivity to be as low as 10 millivolts.
The amplifier is followed by a fast discriminator.

Following the discriminator is a fast ‘scale of
four”, which may be switched in or out. When
used, it allows a 1 us pulse pair resolving time
to apply to both scaler and ratemeter; it doubles
the number of count ratemeter ranges available
and doubles the number of preset counts usable
in the scaler.

=0 s i Ve

N-251
TRANSISTORIZED SCALER

input Requirements: As provided by N-051 Input
Unit.

Modes of Operation: Manual — Scaler is stopped
and started by front panel switch.
Preset Time—Scaler is controlled by associ-
ated timer providing mechanical contact clos-
ure through rear panel connector.
Preset Count — Selectable at 1,000, 10,000,
100,000 or 1,000,000 counts. These become

4,000, 40,000, 400,000 or 4,000,000 counts
when X4 divider on Input Unit is used.

SOLID STATE

A New Ulfra-Reliable
Nuclear System for
Routine Counting and Analysis!

Hamner's proven reputation for the optimum in reliability and stability
backs this basic counting and analysis system. At the same time, a
unique concept in packaging . . . MODUFLEX . . . is presented that
provides a major improvement in space saving and a new wide range
of flexibility in handling and combining mstruments.

Counting Characteristics:

Display: 6 Glow Transfer Tubes — no mechanical
register.

Resolution: Better than 10 us for pulse pairs with
100 Kc continuous repetition rate. With X4
divider — better than 1 us pulse pair resolu-
tion with 400 Kc continuous repetition rate.

N-751

TRANSISTORIZED COUNT RATEMETER

tnput Requirements: As provided by N-051 Input
Unit.

Ranges: 100, 1,000, 10,000, 100,000 and 1,000,000
counts/minute. (With addition of 400, 4,000,
40,000 and 4,000,000 counts/minute by use of
X4 divider on N-051 Input Unit.

Time Constants: 0.5, 2, 10 and 40 seconds.

Accuracy: Better than +=2%.

Recorder Output: 0-10 millivolts.

System Reliability

All units in this series have been designed to take advantage of the
inherent reliability of solid state devices. Protection against surges in
voltage applied to solid state components, latest techniques in printed
board construction, and conservative rating of components provide the
highest levels of reliability over greatly extended periods of operation.

What is MODUFLEX ?

Hamner's MODUFLEX cases can be
stacked to form systems of any size, or
can house individual units. Cases nest § .
and interlock — may be assembled or
disassembled without tools. And no
tools are needed to remove instru-
ments. MODUFLEX will accept 19” x
312" units or two 9” x 312" units
side-by-side.

0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

/

N-451
HIGH VOLTAGE POWER SUPPLY

Designed for use not only in routine counting,

but in more elaborate experiments involving

analysis. Offers low noise with both line and

load regulation.

Output: 510 to 1800 volts at 1 ma

Ripple: Better than 10 mv RMS

Adjustment: By 85 volt steps with 100 volt fine
control

Line Regulation: *+.05% for line changes between
105 and 125 volts

Load Regulation: Better than .09% for 10% load
change

Power Requirements: 105-125V, 60 cycle, 15 watts

438 SCIENCE, VOL. 136

Write for
detailed
brochure

HAMNER ELECTRONICS CO,, INC.

Dept. $5, P. O. BOX 531, PRINCETON, NEW JERSEY
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 ADDITIONAL FEATURES

Truerr.Weighf e
i.-aven when. out of level
~ Zero point does not shift even

1 when balance has been moved to
a position that is out-of-level.

~ Weight Loading
. Weight loading knobs are con
veniently located on both sides
of the balance for easy operation
by either right or left hand. Weighing by
substitution to 1000 grams is used in = ©
this New Torsion Laboratory Balance. =~ = 2

e,

-

ey S— ; Taring through a 125 gram range is ac- %
Capacity 2000 g. » Accuracy = 0.15 g. i complished with a built-in knob on the [T}
List Price $425 =

; ke
S 4 Unlimited Tare Range ¢

side of the balance. By adding weightsto 2. G

Ttw
Torsion Balance

Cgﬂﬁm

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

the second pan the balance can be made '

to tare throughout its 2 kilogram meitx_' . » ;
In addition to these fea'_[_unr‘es"_ TOTS‘OEI'S :

Model PL-2 offers a sharp image with a

high degree of illumination for easy read-

ing and an oil damper to speed up weigh-
ing. ; )

Ask your laboratory supply salesman for
a demonstration or write us for Bulletin
PL-2 which gives complete specifications.



TWO NEW

PERISTALTIC
PUMPS

MODEL 600-1200 This pump features a synchronous reversible
motor and accurate gearbox with 12 gearshift positions. In
operation, any speed over a 5000 to 1 range can be sclected
simply by turning the gearbox knob. Model 600-1200 is in-
tended for low volume, high accuracy applications.
SPECIFICATIONS
Flow Rate: Maximum (onc 14” x 34" plastic tube on cach
side) 114 ml./min.
Minimum practical (one 14” x 14” plastic tube)
0.0021 ml./min.
Reversible: Motor reversing switch changes direction of flow
Output Pressure: in excess of 200 mm. Hg
Hemolysis: negligible
Reproducibility: +0.19, (avcrage)
Dimensions: 1014” high x 754” wide x 834" long
Weight: 23 1bs.
$400.00—f.0.b. Dover, Mass.

Harvard Apparatus Co., Inc. offers two new and extremely
versatile peristaltic pumps designed to transfer liquids and
semiliquids by means of peristaltic action on plastic or rubber
tubing.

Tubing is inserted into two tube-holding channels, one on
either side of the pumping mechanism. Thus the pumps can
be used for multiple as well as single tube operation, making
it possible to multiply the capacity of the pumps or to feed
multiple circuits simultaneously. Since the action on one side
of the mechanism is 180° out of phase with the other, it is
possible to accomplish virtually pulse-free pumping by using
two tubes in parallel.

All motion is at right angles to the tubing. Therefore, there
is no tendency for the tubing to creep. A pair of screw-driven
compression plates is used to occlude the tubing and to adjust
for various diameters. Maximum tube capacity is two 15”7 x
34" plastic tubes, one on each side. The pumps will accom-
modate as many smaller tubes as circumstances permit.

The design of the pumps is such that flow rate is directly
proportional to speed over a wide range of pressure.

MODEL 500-1200 The pump mechanism is driven by a hecavy
duty, high spced, variable motor. The speed control is solid
state and produces rates over a 50 to 1 range with a given size
tube. Model 500-1200 is intended for applications requiring
high flow rates at reasonable accuracies.
SPECIFICATIONS
Flow Rate: Maximum (one 14” x 34” plastic tube on each
side) 760 ml./min.
Minimum practical (one 14” x 14" plastic tube)
14 ml./min.
Speed Control: Solid state with compensating feedback network
Output Pressurc: in excess of 700 mm. Hg
Hemolysis: negligible
Reproducibility: =+79%, under extreme line voltage and load
fluctuations
Dimensions: 1014” high x 614" wide x 1214" long
Weight: 35 1bs.
$450.00—f.0.b. Dover, Mass.

VARIATIONS AND OPTIONS AVAILABLE

MOTOR SPEEDS A variety of motors with speeds other than
standard are available. These motors have the cffect of
either multiplying or dividing rates by a given factor.
Unless otherwise specified, pumps will be shipped with
standard motor.

TACHOMETER CONTROL For applications requiring extreme
accuracy, pumps are available with a tachometer, R.P.M.
meter and feedback system.

SERVO CONTROL Pumps are available with built-in servo
control systems which will alter pumping rates in ac-
cordance with an external clectrical signal.
PROGRAMMED PUMPS Pumps are available that will follow
a pre-set program involving variations of rate-and time.
SPECIAL PUMPS The facilities of Harvard Apparatus Co.,
Inc. are available for the design and manufacture of spe-
cial pumps or the modification of existing pumps.

Please write for Bulletin 1200 and Catalog

HARVARD APPARATUS CO.. INC. o

Dover, Mass., US.A.

(a non-profit organization)

SCIENCE. VOL. 136



COLEMAN

brings new convenience
to microchemical analysis

The task of analyzing extremely small samples is
made quicker and easier with three components
of the Coleman Ultramicro Program—the Junior
?pectrophotometer, the titrator and the centri-
uge.

ach is specifically designed to accommodate
sample volumes in the microliter range. Together,
they provide the laboratory with convenient and

FOR SPECTROPHOTOMETRY...

The Coleman Junior, a true diffraction grating
spectrophotometer, has been used for years with
samples ranging in size from 12 ml to as little as
7 microliters. With its new Ultramicro Cell As-
sembly, the instrument accepts a sample of 100
microliters while providing a full one-centimeter
light path; this permits precise microanalysis of
even faintly-colored liquids. The Junior provides
continuous wavelength selection over the 400-700
myu spectrum.

Ultramicro Cell Assembly—$124.25

Coleman Junior Spectrophotometer—$453.00

FOR TITRATIONS...

Accurate titrations of minute samples is provided
by the Coleman Microtrator, a micrometer-driven
burette. It expresses volume of titrant delivered
directly in microliters on a digital counter linked
to the micrometer screw. Titrant is delivered into
a plastic sample cup riding on rotating sample
tray which provides instant splash-free mixing of
titrant and sample.

Microtrator—$250.00

FOR CENTRIFUGATION...,

The Coleman Ultramicro Centrifuge provides
rapid and efficient separation of sample constitu-
ents. It develops more than 13,000 rpm in a few
seconds; its cycle timer permits setting at any

period of operation up to 5 minutes. Most sam-

ples are cleanly separated in less than 30 seconds
—unusually difficult materials may be spun for
the full cycle. Centrifuge accommodates 24 sam-
ple tubes of 400 ul capacity; tubes may be dis-
carded after desired material
is removed.

~ Ultramicro Centrifuge—$165.00

——

ORLEMAN INSTRUMENTS,

11 MAY 1962

INC.

beautifully precise methods for sample separation,
titration and spectrophotometric measurement.

Whatever your field —life sciences, biochemis-
try, industrial research, wherever sample volumes
are limited—you’ll find that these three instru-
ments improve both your analytical speed and
accuracy. The instruments are described fully in
Coleman Bulletin SB-263.

MAYWOOD, ILLINOIS
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~CARLY
L ZEISS

WEST GERMANY

Polarizing
Microscopes

The famous Carl Zeiss Polarizing
Microscopes (GF and KF) are
available for research and labora-
tory requirements in both binocular
and monocular types. Both types
feature the inclined-tube system
for ease of operation.

Various accessories and equip-
ment are also available to further
broaden the application of these
fine instruments.

Quadraxial Universal
Rotary Stage

Stage of versatile adjusta- Other outstanding Carl Zeiss
bility for the application of instruments include:

modern methods in accu-

rately and rapidly deter- 1"eseal'ch, stereo and interference

mining optical properties
and orientations of crystals.

microscopes
polarimeters, refractometers
spectroscopes, ete.

Write for free detailed specifications.

COMPLETE

& A5 L ZEI:S" HN/EZ, scrvice FaciTies

485 FIFTH AVENUE, NEW YORK 17, N.Y.
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Why is it easier to work with flask B’

Because it's coated with Siliclad,
the soluble silicone that sheds lig-
uids, makes cleaning easier and
faster, and prevents sticking of rub-
ber or glass stoppers. And Siliclad
significantly reduces glassware break-
age. Glassware coated with Siliclad
resists surface scratches, the major
cause of breakage.

Easier in the laboratory
Siliclad-treated surfaces repel
water, blood, mucus, and most or-
ganic materials. With the use of
Siliclad blood clotting is reduced,
more clear serum is obtained, and
less hemolysis is found. More accu-
rate determinations are possible be-
cause treated cylinders and pipettes
deliver full content, do not retain
droplets.* Siliclad can also be used
to lubricate glass stoppers to prevent
fusing, to coat glass apparatus to pre-
vent meniscus formation in fluids, to
prevent freezing of glass plungers in

Just where is the surface of the liquid
in tube A? With ordinary meniscus
surface you can’t be sure. In Siliclad-
treated tube B liquid forms flat surface,
allows more accurate determination.

hypodermic syringes, and to prevent
violent chemical foaming reactions.!
Easier in the hospital

In the hospital, Siliclad can be
used to treat tubing and catheters. ..
needles for 1.V. applications ... IV,
sets . . . replacement-transfusion sets
..blood reconditioning apparatus...
artificial kidneys. In chest drainage
tubes, silicone-treated tubes maintain
patency and make drainage failure a
rarity . ..add to the ease and safety
of postoperative care.? Patients have
found Siliclad-treated tubing far
more comfortable than untreated
tubing . . . less irritating to mucosa.®
Hospital equipment treated with
Siliclad is much easier to clean after
use.® Siliclad added to sterilizing
solutions prevents dulling of sharp
instruments and wear and tear of
movable parts.!

Siliclad-treated surfaces resist heat,
moisture, and most common chemi-
cals. Use it for treating ceramic,
metal, and plastic surfaces and also
for glass and rubber. Siliclad coating
resists extreme temperature changes
and oxidation. It is nontoxic to
body tissues.

Siliclad, when diluted with ordi-
nary tap- water, makes 25 pints of
solution.

* Notze: Siliclad should not be used
for glass items which depend on
capillary action or adhesion to per-
form properly.

ACTUAL PHOTOGRAPH

Equal amounts of blood dropped simul-
taneously on glass plate at 90° angle.
A. Blood on untreated surface clings to
glass, spreads slowly down glass, pools
at bottom edge.

B. Blood on Siliclad-treated surface runs
down glass plate immediately. Does not
cling, stick, or pool at bottom edge of
plate. Gentle tapping of glass plate re-
moves few “beads” remaining.

References: (1) Levin, H. L.: Milit. Med.
121:397 (Dec.) 1957. (2) Harkins, G. A.:
J. Thoracic & Cardiovas. Surg. 40:549
(Oct.) 1960. (3) Cantor, M. O.: Am. J.
Surg. 100:584 (Oct.) 1960.

Price: Siliclad Concentrate, 4-0z.
bottle, each $4.00; 1 doz. 4-oz. bot-
tles, $40.00.

Q%dams

New York 10, N. Y.

Available from your dealer



WARING
COMMERCIAL BLENDORS

ARE SERVING FIRMS AND
LABS IN THESE FIELDS

INKS—Detergents to reduce pen clogging

CEMENT—Waterproof cement testing and
mildew repellent concrete
CERAMICS—Kaolin and clay slurries
COATINGS—Films, TV tubes, recording
tape, adhesive compounds, duplicating
machine emulsions
COSMETICS—Shampoos, nail polish, deo-
dorants, powder, hand cream, hair dyes,
aerosol hair spray and shaving lather

ELECTRONICS—Cathode ray tube coatings Fo R

FERTILIZERS—Both liquid and dry, seed re-
search, plants, cross-pollination, crab grass

killer development
FOOD PROCESSING—Relishes, herb and con- SC RA M B L | N G '

diment blending, dressings, dog foods

GENERAL LABORATORY USE—Experimental
dispersions, emulsions, polymers, slurry
and solutions

HOMOGENIZING TEMPLATE EMULSIONS—Sheet
aluminum, stainless steel

INSECTICIDES—Repellents and killers
INSULATION—Rock wool-fiber glass, asbes-
tos, ground glass beads

PAINT—Color sampling, water-base, rub-
ber-base, waterproof, enamels
PAPER—Waste paper evaluation, pulping
wood fiber, coatings

PETROLEUM—High octane fuel, additives,
grease, detergent motor oils
PLASTICS—Experimental mixes, color test-
ing, powder and resin blending

PRINTING INK—Color blending, waterproof
inks, engraving fluids

RUBBER—Latex, sponge, synthetic
TEXTILES—Strength tests for synthetics,
Nylon, Orlon, Dacron, wool and cotton
TOBACCO—Chemical analyses, homogen-
ized, experimental blends, mixtures
VINYL—Upholstery bases color sampling

(6]

m— A chef's favorite ... but hardly the type of
(1) 2-Speed High Torque Base—Asceptic Dispersall s . e
(2) Explosion Proof Base—Stainless Steel Container mixer to meet the many blending, mixing and
(3) 3-Speed Heavy Duty Base—Stainless Container

(4) 2-Speed High Torque Base—Pyrex Glass Container grinding requirements of today's scientific
Winsted, Connecticut 7 ) :
A subsidiary of Dynamics Corporation of America Wal"l n g d es i gn S an d manu-

o e e o i e

GENTLEMEN: factures a specialized line of
Send me complete information on your Blendors for labora- Blendors® and accessories

tory and industrial use. My field of interest is
We’'ll gladly send details.

[ e e e
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In cooperation with
CORNING GLASS WORKS

LITTLE, BROWN and COMPANY

announces the

10,000 CORNING

SCIENCE BOOK PRIZE

RULES

THE PRIZE
The contest, known as the $10,000
Corning Science Prize, will select The
Corning Science Prize Book and award
to its author $10,000; $7,500 as an out-
right prize: $2,500 as an advance on
account of royalties.

ELIGIBILITY

Manuscripts must be on a scientific
subject and intended for the intelligent
layman. Scientific in this case is meant
to include the natural and physical
sciences.

Manuscripts must be of book length
and written originally in the English
language. The book publication rights
of manuscripts entered cannot be pre-
viously committed to an American
publisher and it is understood that all
manuscripts in the competition are
offered to Little, Brown and Company
for publication on terms to be arranged
by the author and the publisher.

SUBMISSION

No entry blank is necessary. Manu-
scripts should be addressed to

“Corning Science Prize” and sub-
mitted to Little, Brown and Company,
34 Beacon Street, Boston 6, Massachu-
setts. Entries will be acknowledged on
their arrival and will be handled with
every possible precaution. Those
which will not be reserved for final
judgment and/or for which contracts
have not been offered, will be returned
to the author express collect if unac-
companied by return postage.

JUDGING
Manuscripts must be typewritten and
double spaced. Authors should take
the precaution of keeping a carbon
copy, for Little, Brown and Company
cannot be held responsible for manu-
scripts lost or damaged.

The first annual award will be known
as the Corning Science Prize Award.
Manuscripts for the first award may be
submitted to Little, Brown and Com-
pany at any time between April 1, 1962
and March 31, 1963. The winner of the
1963 award will be announced on or
before September 1, 1963. Manuscripts
received after March 31, 1963 will be
considered eligible for the 1964 award.

For full details write to “Corning Science Prize”
Little, Brown and Company, 34 Beacon St., Boston 6, Mass.

LITTLE, BROWN * Boston
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For accurate inspection and measurement of

DELICATE SPECIMENS, ELECTRON PHOTOMICROGRAPHS,
ULTRACENTRIFUGE AND ELECTROPHORESIS

PHOTO DATA ON PLATES AND FILM

The Nikon 6 Optical Comparator has proved so successful in
ultracentrifuge photo plate evaluation, that it is now being
used for almost every kind of photo data analysis. Electron
photomicrographs are now being studied and analyzed with
the Nikon 6. And it is being used in many phases of chroma-
tography, measuring fringe patterns and reading electropho-
resis photo plates. It is even being used for examining and
measuring delicate specimens in petri dishes.

Special holders are available for the plate and film types used
in each application. They are designed for convenience in
mounting, and to permit shifting and scanning.

Essentially, the Nikon 68 Optical Comparator is a projection

macroscope provided with surface as well as sub-stage illumi-
nation. Its magnification range is from 10x to 100x—extend-
able to 500x. Any object, thing, substance, specimen, slide,
photoplate or film, placed upon its stage, appears as a bright,
crisp-sharp, magnified image on a 12-inch screen — in true,
natural colors. It can be observed by several people, simul-
taneously — studied, evaluated and measured to 2-micron
increments — all in the comfort of a normally lit room,

If you have an inspection or measurement problem which
lends itself to the unique capabilities of the Nikon 6 Optical
Comparator, why not tell us about it. Write to Dept. S-5.

&35 NIKON, INC. INSTRUMENT DIVISION 111 Fifth Ave., N. Y. 3
Subsidiary of Ehrenreich Photo-Optical Industries, Inc.

NIKON OPTICAL COMPARATOR

model 6

special Nikon holder
for ultracentrifuge plates

446
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Kinney Vacuum, the accepted leader in the
manufacture of vacuum pumps is acknowledged
foremost in research and development in the
high vacuum industry.

This leadership is carefully guarded by
constant and extensive research and develop-
ment that produces the ultimate in
mechanical pumps, diffusion pumps, valves,
baffles, gauges, vacuum furnaces, space
chambers, and complete vacuum systems.
The resources of the New York Air Brake
Company and all of its divisions guarantee
every Kinney Vacuum product to be efficient
in operation, most modern in design, and
constructed to give the maximum in service.
¢ PROVEN STABILITY

e EXTENSIVE RESOURCES

e DYNAMIC DEVELOPMENT .

KINNEY VACUUM

11 MAY 1962

LEADERSHI

with a forward look in the field
of high vacuum equipment . . .

TRIPLEX HIGH VACUUM PUMP . . . KT-500

Compact design reduces floor space to minimum. New and
original balancing technique makes the pump vibrationless.
Theoretical displacement of 530 cfm at 815 rpm; ultimate pres-
sure of 10 microns. Components located for easy servicing.
Ample oil supply increases operating period between changes.
Kinneyswirl air-oil separator separates oil from gases for cleaner
exhaust. Gas ballast feature prevents condensable vapors from
contaminating the oil. Maximum efficiency with a minimum of
care and maintenance -through skillful design and precision
craftmanship. A proven pumping mechanism incorporated in a
new configuration.

DIVISION THE NEW YORK AIR BRAKE COMPANY
3529 WASHINGTON STREET « BOSTON 30, MASS.
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INTERSCIENCE Books

THE PYRIMIDINES

By D. ]J. BROWN, The Australian National University.
Presents a critical review of pyrimidine chemistry with
emphasis on the practical rather than theoretical aspects.
Examples are furnished from recent literature illustrating
the synthesis, physical properties, and reactions of pyri-
midines. Volume 16 in the series: Chemistry of Heterocyclic
Compounds. 1962. Approx. 800 pages. Prob. $32.00.

INTRODUCTION TO THERMODYNAMICS
OF IRREVERSIBLE PROCESSES
Second Edition

By 1. PRIGOGINE, Free University, Brussels. Aims to pre-
sent a short and simple account of recent developments in
this field. The author has selected the most characteristic
and illuminating examples of recent work as a means of
conveying the ideas presented herein. 1962. 132 pages.
$5.00.

PUNCH-CARD METHODS

IN RESEARCH AND DOCUMENTATION
With Special Reference to Biology
First English Edition

Based on Second Revised German Edition

By MARTIN SCHEELE, Max Planck Institute. Translated
from the German by J. E. HOLMSTROM. Volume 2 in the
series: Library Science and Documentation. 1962. 282
pages. $9.00.

ADVANCES IN SPECTROSCOPY

Volume 2

Edited by H. W. THOMPSON, St. John’s College, Oxford.
Scientists working in spectroscopy will find this new work
of great help as a comprehensive volume containing au-
thoritative surveys of recent progress throughout the field.
1962. 428 pages. $13.00.

PROGRESS IN POLAROGRAPHY
In Two Volumes

Edited by PETER ZUMAN, Polarography Institute of
Czechoslovakia; in collaboration with 1. M. KOLTHOFF,
University of Minnesota. Dedicated to Professor J. Hey-
rovsky to honor the Nobel Laureate’s 70th birthday, this
work provides a broad coverage of the different branches
of polarography. 1962. Vol. 1: 400 pages. Prob. $12.00.
Vol. 2: Approx. 428 pages. Prob. $15.00.

PHYSICAL PROPERTIES OF POLYMERS

By F. BUECHE, University of Dayton. This book will be
of special value to students and research workers entering
the field, as it requires no prior knowledge of polymer
physics on the part of the reader. It provides a comprehen-
sive introduction to the molecular principles underlying
the physical behavior of high polymers. 1962. Approx.
374 pages. Prob. $12.50.

TREATISE ON ANALYTICAL CHEMISTRY
A Comprehensive Account in Three Parts

Part Il, Analytical Chemistry
of the Elements—Vols. 2 and 9.

Edited by 1. M. KOLTHOFF, University of Minnesota
and PHILIP J. ELVING, University of Michigan, with the
assistance of E. B. SANDELL, University of Minnesota.
These two volumes make up part of the section devoted
to a critical discussion of methods of analysis for all the
elements and their compounds. 1962. Vol. 2: Approx.
486 pages. Prob. $17.50. Vol. 9: Approx. 480 pages.
Prob. $17.50.

ADVANCED INORGANIC CHEMISTRY

A Comprehensive Course

By F. A. COTTON, Massachusetts Institute of Technology;
and G. WILKINSON, Imperial College, London. This ad-
vanced text covers the chemistry of all the elements and
their compounds, including latest information on struc-
tural chemistry, general valance theory, and the ligand
field theory. 1962. Approx. 528 pages. Prob. $16.00.

GREAT CHEMISTS
A Biographical History

Edited by EpUARD FARBER. As reflected by the careers
and accomplishments of its greatest practitioners, here is
a brilliant survey of the development of chemistry as
an art and as a science—from its first beginnings to our
own day. 1962. 1642 pages. $29.50. :

IONS IN HYDROCARBONS

By ANDREW GEMANT, The Grace Hospital, Detroit. In
discussing electrical properties, the author has sought to
emphasize the chemical angle, presenting the possible
chemical structure of the various ions that may occur in
liquid hydrocarbons. The author’s own experimental work
has made possible his unique approach. 1962. Approx.
260 pages. Prob. $11.00.

METHODS OF BIOCHEMICAL ANALYSIS
Volume 9

Edited by DaviD GLICK, Stanford University. The ninth
volume in this well-known series continues to serve
the field of biochemistry, clinical chemistry, and research
medicine by providing detailed treatments of current
methods of biochemical analysis. 1962. 480 pages. $14.50.

QUANTITATIVE CHEMICAL TECHNIQUES
OF HISTO-AND CYTOCHEMISTRY

In Two Volumes

By Davip GLICK, Stanford University. Treats often neg-
lected area of quantitative chemical techniques used in
histo- and cytochemistry. 1962. Vol. 1: Approx. 482 pages.
Prob. $14.50. Vol. 2: In Press.

Send for examination copies today.

INTERSCIENCE pUBLISHERS, a division of John Wiley & Sons, Inc.

448

SCIENCE, VOL. 136



INTERSCIENCE Books

SYSTEMA HELMINTHUM

The Nematode Parasites of Vertebrates

Volume 3, Parts | and Il

By SATYU YAMAGUTI Presents a systematic treatment of
all known helminths of vertebrates, designed primarily for
laboratory workers in the field of helminthology. The ar-
rangement of the work is by the host animal. 1962. 1274
pages. Price for set: $90.00. Subscription price for set:
$75.00.

PRIMATES: Comparative Anatomy

and Taxonomy, Volume V, Cebidae, Part B

By W. C. OsmaN HiLL, Zoological Society of London.
This impressive series of monographs will consist of nine
volumes, to be followed by a final reference volume.
Each volume is complete in itself and covers the taxonomy,
ecology, and comparative anatomy of the various grades,
suborders, families, and genera. 1962. In press.

INSTRUMENTAL OPTICS

By G. A. BourtRy, Conservatoire National des Arts et
Metiers. Translated by RUDOLPH AUERBACH. This book
discusses the fundamental principles of geometrical optics
and shows what performance can be expected from a
given system. It also examines the boundaries of instru-
ments and the physiological characteristics of human
vision. 1962. 544 pages. $27.50.

SEED PRESERVATION AND LONGEVITY

By L. V. BARTON, Boyce Thompson Institute for Plant
Research. Represents a complete survey of the testing,
storage, transportation, and sowing of all types of seeds.
A Plant Science Monograph. 1962. Approx. 250 pages.
Prob. $9.25.

THE MICROBIOLOGY OF THE ATMOSPHERE

By P. H. GREGORY, Rothamsted Expervimental Siation,
Harpenden, England. Presents a world-wide study of pas-
sively airborne microorganisms, their identity, behavior,
movements, and survival. A Plant Science Monograph.
1962, Approx. 252 pages. Prob. $10.50.

DICTIONARY OF CHEMISTRY, Third Edition

Edited by L. M. MIALL. This dictionary contains definitions
of the terminology used in chemistry and related sciences,
brief accounts of chemical substances and chemical opera-
tions, and biographies of the men who contributed to the
progress of chemistry. 1961. 593 pages. $13.75.

THE COLLECTED PAPERS
OF LORD RUTHERFORD OF NELSON

Volume |

Prepared under the scientific direction of SIR JaAMES CHAD-
wiICcK. Here is a visible memorial to one of the greatest
figures in the history of science. This work will provide
a wealth of knowledge and inspiration to scientists in all
fields. 1962. 931 pages. $19.50.

PROGRESS IN THE ASTRONAUTICAL
SCIENCES

Volume |

Edited by F. SINGER, University of Maryland. This book
attempts to fill the need for a publication which reports
advances in the various astromautical disciplines in a man-
ner casily intelligible to the scientist or engineer, regard-
less of his field of specialization. 71962. In press.*

SPACE RESEARCH i

Proceedings of the Second International Space
Science Symposium, Florence, 1961

Edited by H. C. vaN pE HuLst, The University, Leyden;
C. pE JAGER, The University, Utrecht; and A. F. MOORE,
The Royal Society, London. 1962. 1241 pages. $29.50.%

STUDIES IN STATISTICAL MECHANICS

Volume |

Edited by ]. Dt BOER, University of Amsterdam; and
G. E. UHLENBECK, The Rockefeller Institute. The aim
of this new series is to present studies and reviews of
various topics in statistical physics which reflect the recent
progress in this field. 1962. 350 pages. $13.75.%

DIRECT ANALYSIS OF
DIFFRACTION BY MATTER

By R. HOSEMANN, University of Berlin and S. N. BAGCHI,
University of Calcutta. The aim of this treatise is to show
that the analysis of diffraction patterns is possible by a
straightforward calculation called “diffraction microscopy.”
1962. 734 pages. $21.75.%

NUCLEAR REACTIONS
Volume 2

By P. M. ENot, University of Utrecht and M. DEMEUR,
Free University, Brussels. Experimental and theoretical
aspects of nuclear reactions used to probe the interior of
the atomic nucleus are discussed herein. Topics include
photo-reactions, stripping, and Coulomb excitation. 1962.
Inn press.*

THE WAVE MECHANICS OF
ELECTRONS IN METALS

By S. RAIMES, Imperial College, University of London.
Here is a unique survey of both the mathematical and
quantum mechanical aspects of the subject. The material
is developed from the simple concepts to the more com-
plex principles. 1962. Approx. 367 pages. $13.00.%

BETA DECAY FOR PEDESTRIANS

By HARRY ]. LIPKIN, The Weizmann Institute of Science,
Rebovoth. Here is a simple but not oversimplified presen-
tation of those aspects of beta decay which can be under-
stood without reference to formal theory. 1962. In press.

*A North-Hollund Book

Send for examination copies today.

440 Park Avenue South

New York 16, N.Y.

11 MAY 1962
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® HIGHEST QUALITY

® PROVEN ECONOMY ===
® ASSURED DEPENDABILITY

DISCRIMINATING RESEARCHERS AGREE
THAT IT ALWAYS PAYS TO SPECIFY KEYSTONE!

Keystone products provide the happy com-
bination of complete satisfaction to the scien-
tist demanding the best animal caging ob-
tainable and —the purchasing agent who
must consider the cost factor. Keystone’s long
experience in the scientific field is your as-
surance of quality in all the standard or
specially designed items for use in research.
Efficient production methods guarantee lower
costs to the budget-conscious buyer plus the
dependability that has kept Keystone Plastics
Company a leader in this field.

versatility to accommodate various cages.

A Illustrated above is the Model 1210 Galvanized

Steel Standard Caging Rack shewing its u

WA T

Keystone Plastics Company offer a complete line of research animal
caging — from the ‘“Mouse House’ acrylic plastic standard line with
eight different sizes to choose from —to the regular and specially
designed stainless steel cages for rabbits or cats. Housing for mice,
rats and hamsters are also available in autoclavable aluminum alloy
and stainless steel. Breeding cages of polypropylene and transparent
polycarbonate are manufactured in various sizes.

Disposable cages — extremely economical for the experimenter using
contaminating materials; a complete line of stainless steel and
galvanized covers to fit interchangeably with the caging; galvanized .
steel racking in standard sizes or built to your specifications; basal
metabolism and trace metal testing units plus innumerable accessories
for utility and convenience in the laboratory are all manufactured
by Keystone.

Request your copy of our complete catalog — Now. Your
name will also be placed on our mailing list to receive
valuable information on all new Keystone developments.

Keystone Plastics Company

SPECIALISTS IN SCIENTIFIC PLASTIC PROCESSING
701 PAINTER STREETe MEDIA ® PENNSYLVANIA
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i

Speley E'D «» . and get the very best of circles

&

Now, from Eaton-Dikeman, world’'s most

experienced producer of fine filter papers,
comes a quantitative filter paper whose ash
content is a full 25% lower than that called
for in ASTM and government regulations.*
: Which is about as much as we can say
about the quality and purity of this new paper without
actually having you try it yourself. Which is exactly what
we'd like to have you do. There’'s no obligation — justuse
the coupon to send for free samples, and test it to your
heart's content. ’

*Due to our rigorous quality control measures, the
chances that a single circle will have an ash content
exceeding the above specifications are approximately
one in a million.

11 MAY 1962

Please send me free samples of the three new E-D Quantitative
Filter Papers (#60, #70 and #80).

NAME
——

COMPANY
—

ADDRESS
—

CITY ZONE STATE

THE EATON-DIKEMAN COMPANY

MOUNT HOLLY SPRINGS. PENNSYLVANIA

* o omn fm - — o - — — —— - — -
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Offner Type R Dynograph® Recorder/will it help unlock

secrets of delta P and open new doors in Hemodynamics?

It may. The flexibility,
rapid response and fidelity of
Offner Equipment already have
sensitively and accurately
measured minute pressure
differences which point
toward new theories.
You can monitor patient
condition with the same precision.
Get simultaneous written
recording on up to 24 channels
of EKG, EEG, temperature,
respiration, blood pressure—all
physiological data. Simple,
inexpensive input couplers make
this versatility possible at far
lower cost than the special
purpose amplifiers required by
most other recorders. Durable
transistor circuitry offers great
reliability. The new ideas
on delta P are the subject
of a paper recently published by
Dr. Merrill Spencer, Bowman Gray
Medical School Hospital, Winston-Salem,
N. Carolina.* The new ideas in
medical recording? Write us.

==1o1 22a=1a00 INSTRUMENTS, INC.

OFFNER DIVISION
Schiller Park, lllinois
Dr. Merrill Spencer, Vol. 10, March, 1962, pg. 274.

062-783 3 ! . .
*See Circulation Research; 'Dynamics of Ventricular Ejection'' by
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A SINGLE SOURCE...

For QI yoat 7t¢¢3¢- ptyiny
and #omogaui;iny Zgat'pmcnt

FREEZE-DRYING —Pick and choose the freeze-
dryer precisely right for your applications from the
comprehensive line of VirTis freeze-drying instru-
mentation. Equipment ranges from inexpensive dry
ice refrigerated units to fully automatic freeze-dryers.
No problem with accessories either. VirTis Quickseal
freeze-drying flasks, serum bottles and ampoules offer
suitable containers for virtually all proposed studies.
Other accessories include vacuum gauges, the Sample
Temperature Indicator and Sample Temperature
Controller.

HOMOGENIZERS—Now a standard in the lab-
oratory, VirTis “Hi-Speed” Homogenizers provide
remarkable efficiency for difficult homogenizing
problems. The 45" has a top speed of 45,000 r.p.m;
the ““23—23,000 r.p.m. Volumes between 0.2 ml. and
400 ml. are easily processed in the “45”. The “23"”
will conveniently handle volumes between 0.2 ml.
and 200 ml.

For carefully controlled investigations using the 45"
or “23” the new VirTis Photocell Tachometer makes
an ideal companion instrument.

NEW CATALOG-We will be pleased to send
you your copy of the new VirTis “Research Equip-
ment Catalog” upon request. Illustrations and full
details are given regarding freeze-drying equipment,
“Hi-Speed” Homogenizers and many other instru-
ments of interest to the clinical sciences.

THE VirTis COMPANY, INC.
GARDINER, NEW YORK



T he most
wersatile

PHEH instrument

any Hospital
or Industrial
laboratory

Call OIAZTI).

® A pH Meter of high accuracy and zero drift.

@ A Titrator for performing routine clinical or industrial
titrations automatically.

RADIOMETER Model TTT-1 ® When used with the Radiometer Recorder —a pH

AR e Al Stat for recording long term titrations.

ELS12: A master switch unit permitting the use of several ® When coupled to the Radiometer Recorder —a re-
titration stands for large volume routine titrations. cording Titrigraph.
PHA622: External meter expanding to full scale the biological
range of 6-8 pH. ® As a highly stable pH Meter — the Radiometer TTT-1
PHA630T: External Scale Expander providing reading accuracy features a large 160 mm. mirror scale with reading
of .003 pH over the entire range 0-14 pH. accuracies down to = .02 pH; and a high degree of
SBR2/5BU1: Recorder for use as a Titrigraph and pH Stat. zero and amplifier stability. As an Automatic Titrator,
TTA1: Titration stands for automatic or manual titrations. complete and automatic control of the end point
Electrodes: A complefe catalogue of standard and special elec- is assured for either up or down scale titrations, with
frodes for all applications. control over the rate at which the end point is
approached and shut off delay after the last addition
of titrant.

With its complete freedom from zero drift, and its
long term stability, it serves admirably — with the
Radiometer SBR2/SBU1 Recording Microburette —
as both a pH Stat for the study of the kinetics of

For hospital clinical use most of the signifi-

t ti determination e detailed fo 1 H A
T Dot s el ek reaction solutions, and as a Titrigraph for auto-
for use with the TTT-1 Titrator. Blood Sugar maﬁca”y drawmg titration curves.

Determinations, Blood Chlorides, Nitrogen
(KJELDAHL), Acidity in Gastric Juices, Titra-

table Acid in Urine, and many others are Special output terminals provide for the use of
available. Both the determination of Acetyl- .
choline Esterase in Serum, and the automatic recorders' re|ays for process control, and a wide
recording of Choline Esterase activities are : 5

fully detailed. variety of useful accessories.

SOLD AND SERVICED IN U.S.A. BY

RADIOMETER
(Formerly Welwyn International Inc.)

72 Emdrupvej COPENHAGEN, DENMARK

3355 Edgecliff Terrace CLEVELAND 11, OHIO
In Canada: Contact any Branch of Canadian Laboratory Supplies Limited
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B .from Nuclear Data

THE NEW
ND15OFM

1024 CHANNEL

Radiation analyzer

TWO-PARAMETER ANALYSIS
TIME ANALYSIS

HIGH RESOLUTION
PULSE-HEIGHT ANALYSIS

SCATTERING MEASUREMENTS

MOSSBAUER-EFFECT
MEASUREMENTS

L
K}

Write for information about Nuclear Data’s
remarkable new Model ND150FM 1024
channel radiation analyzer. Now in produc-
tion.

$22,500* complete with typewriter, perforator, reader and

scope. o X . .
*domestic price, FOB Madison, Wisconsin

NUCLEAR
DATA

INC.

3833 West Beltline Hy.  Madison 5, Wisconsin




Recent AAAS Symposium Volumes

#69. Biophysics of Physiological and Pharmacological

Retail Price:
Price: 11.75.

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.

$13.50. AAAS Members Cash

#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
sciences in China.”—Science, 22 September
1961

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

#67. Oceanography.

1961. 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

é(eﬁag’{)Price: $14.75. AAAS Member's Cash Price:
12.50.

#66. Germ Plasm Resources.

$8.5

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

ta(l;l Price: $9.75. AAAS Member’s Cash Price:

#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

ggtgié Price: $8.50. AAAS Member’s Cash Price:

#64. Calcification in Biological Systems.

#63.

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

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

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 important aspects of con-
genital heart disease.”—dAmerican Journal of
Cardiology, August 1961

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

#62. Water and Agriculture.

1960. 206 pages. 21 illustrations.

Edited by: Roy D. Hockensmith.

“Contains vital ideas that clarify the functions
of forests and their similarities and differences
with other types of land.”—Journal of For-
estry, June 1961

Retail Price: $5.00. AAAS Member's Cash Price:
$4.50.

#61. Biological and Chemical Control of Plant and

Animal Pests.

1960. 286 pages. 11 illustrations.

Edited by: L. P. Reitz.

“The editor and individual authors should be
commended on the preparation of this book.”
—Journal of Economic Entomology, De-
cember 1960

Retail Price: $5.75. AAAS Member’'s Cash Price:
$5.00.

#55. Photoperiodism and Related Phenomena in Plants

Retail Price:
Price: $12.50.

and Animals.

1959, 2nd printing 1961. 922 pages. 256 illus-
trations.

Edited by: Robert B. Withrow.

“ . contains very many excellent papers.
There are few biologists who will not peruse
it with pleasure and profit.”—Science Progress,
July 1960

$14.75. AAAS Members Cash

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

American Association for the Advancement of Science

Please send the symposium volumes circled on this form, to:
NI . ottt e e

AT eSS . e e e e e e e

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

$.... ... enclosed.

Circle Volumes 1515 Massachusetts Avenue, NW
You Wish To Washington 5, D.C.
Order . . .
69 68 67
66 65 64
63 62 61 ‘
55 City: .
$ Please check:
Payment prices.
Enclosed () I am not a member of AAAS.

)
() Please bill me.

() Please send Membership Application Form.

—— — —————————— —————————————— i —————— ——————{———— ——— ——— —{—{—— o W—t— —
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GET READY FOR THE SPACE and SCIENCE ERA! SEE SATELLITES, MOON ROCKETS CLOSE UP JN

"AMAZING SCIENCE BUYS:

*.for FUN, STUDY or PROFIT

See the Stars, Moon, Plcme's Close Up!
3" ASTRONOMICAL REFLECTING TELESCOPE

60 to 180 Power. An I Buy! F Mt. Pal Type

You'll see the Rings of Saturn, the fascinating planet Mars, huge
craters ¢n the Moen, Ntar Clusters, Moons of Jupiter in detail.
Galaxies! Equatorial mount with lock on both axes. Aluminized and
over-coated 37 diameter high-speed /10 mirror. Telescope comes
equipped with a 60X evepiece and a mounted Barlow Lens, giving
yeu 60 to 180 pewer. An Optical Finder Telescope. always so
nescent  paints.  uranium- essential. is also ineluded. Sturdy, hardwood, portable tripod—
and - thorium - bearing ores. FREE with Scope:—Valuahle STAR CHART plus 272 page

Scintillations from alpha particles (ra apncar on “HANDBOOK OF HEAVENS" plus “HOW TO USE YOUR
screen . . . are magnitied by novel lens system . . i Photographers! This is an actual photograph TELESCOPE” BOOK.

viewed through eyepiece. Operates with all of the moon taken through our Astronomical

minerals. Also recommended for prospectors, assayers, ex- ‘Telescope by a 17-year-old student. Stock No. 85.050-W e $29.95 Postpaid
perimenters, and for general Jaboratory use. 10040 safe,

Must be used in darkened room. Unit includes Alpha
Counter (214" Jong by =" visible diameter), red filter
and safe alpha source.

Stock No. 60,259-W ____________________ $9.25 Postpaid

New Alpha Counter Safely Demonstrates & ASSEMBLED
Rudlouchvny in the Classroom! ; AND
Many science classes and

junior and  senior READY TO USE!
< class will find this =

scinating  means
of  studving  radio;
Counter provides visua
dications—instantly  detects
radioactivity in xelf-lumi-

NEW EDMUND STAR FINDER

With this precision made metal instru-

ment, any observer can quickly locate
! and identify any charted visible star.

stars. Mirror has twice the light gath- The view is erect, same size, same bright-

ering power. Mirror guaranteed to give £ . ness

theoretical limit of resolution. Rack and §f | & Over: - » 13-

: e erall size is 87 x 4% wide x 7

pinien focusing, real equatorial mount- . deep. It igldos:gncd for use on any nhmn

ingz--only one adjustment follows stars!  rinod or simple mount. (Sugsestions for mounting are

Aluminum llr!:]e. lﬁ power finder tele- included). Full directio included.

scope. 2 standard <ize eyepieces and -

mounted Barlow lens give you powers of Stock No. 70.501-W. $9.00 Postpaid

SX-—-90X—1 180X  and ¥

Low-cost accessory eyepicce available

4" REFI.ECTING TELESCOPE! Up to 255X

New  vibration-free  metal  pedestal
mount, With this scope you can sec
with greater power plus will split finer

“FISH” WITH A GIANT MAGNET
Bring Up Under-Water Treasures

Real fun! Profitable, too! Simply trail
thiz powerful 5 lh. Magnet out the stern
of your lmal—r(‘lrio\e outhoard motors.
tishing tackle, anchors, other metal valu-

. Alnico V-Type Magnet has ter-
c lifting
lifts over 1

hower——2000 Gauss rating—
5 1bs. on land-—more under water. Many in-

xh:s}(ri:xl uee.\'l, l(no: recover tools and parts from inacces- gl;'Ah'i‘;.:l!xcrl an,('r.; * I{P]‘"\\A‘lhhngggmtk:—b\glll;laéblivg:‘gp PLANETARIUM PORTRAYS
sible spots, hold work in place, rid shop floors of metal plus 272 page ** ' OR
fragments, pins, ete. ‘ i plus “HOW TO USE YOUR TELESCOPE” Book. THE FASCINATING STORY
Stock No. 70,183-W 5-1b. size .. _..$9.95 Pstpd. [] Shippinz weight 25 Ihs. Of EARTH IN ACTION
Stock No. 70,416-W 3'%-1b. size .. 22787.95 Pstpd. J| Stock No. 85,105-W...... Ceeeiie.....$79.50 fo.b. Mere s the story of cosmic mo-

tions-—how the moon revolves around
the carth, and the carth :;roun(il t)ic
. o sun, with our planet rotating simul-
Intriguing Low-Cost Moon Model : : tancously.  With this iins(r‘lixment.
a i onlav . [ the obscerver sees a  three-dimensional moving demon-
f;.x;f‘i)',{“;'fic?.:{wr*:alz‘::_“;-ed‘]‘ﬂ!:u“'mag(l;lo ‘::)';‘;:;_ 8 ion of how seasons, day and night, and moon phases
.~ A rep oo < . 0 This handsome gear-and-chain-driven unit s
tions—peaks, craters, Ocean of Storms, . o i N "
2 ete.—all in relief. Scaled to size. Aceu pported by a smartly finished wood base. The sun is
7.} per minute a! 2 12” head. With 2 D Batteries ::Lc ~';1|ti)¥:nr€\e(>or§dpa|:.:°“ﬁh!!;Tll-u‘:('r?lp:l:t"“falr‘:m: 1 "l;:ig(lilta':;gls-‘cr‘S'Hn\?ldctal:.cnrcr:nil:z {;" 4]0'ng{ li‘\ne:‘zlrli;)’lne](ell;
{?oiﬁ?i:x“clllllh(l')ll":;inrcl((;wl Elczlzthpgil;::;;"“ lrs. on battery. duces  startling effects. Tough, washable éltl‘:mrn&o;lo ‘;Igll‘shnully informative hamlbwl;zslrg-slud;:’l.
o . plastic. Three colors. Far side blank-—can be used for bttt -93_ppd.
Stock No. 50,345-W _ ----$2.25 Postpaid W <pace data. Excellent gift item. 127 dia.. wt. % b,

Stock No. 70,505-W ___________________ $12.50 Postpaid
THERMOMETER TIE BAR AND CUFF LINKS ‘

REGISTER AS HOT CONVERSATION PIECE SPELLBINDING EXPERIMENTS with
Ruggedly precise new style frem | SILICON SOLAR CELL AND SUN BATTERY!

in matched set of cuft links and tie
bar—featuring  non-breakable, ae-
curately  calibrated  thermometer:
Sensitive to a tolerance of 1 degree
(although some wearers have noted
violent fluctuations when worn in

MINIATURE WATER PUMP
Wonderful for experiments, miniature water-
falls, fountains, O gage railroad backdrops,
cte, Tiny (234" x 1%7) electric motor and
pump ideal for hobbyists, labs, schools. Pumps
continuous flow of water at rate of one pint

h

.

VISIT & SEE THE FAMOUS

Experience endless fascination in con-
verting sunlight into electricity to power

EDMUND RAINBOW
o cle lo power SHOWPLACE

small motors, amplitiers, ete. (See July

"61 Popular Science article—*‘The Boat

That Runs on Sunlight’’ for latest terh» __
e LA for Tated, SEATTLE WORLD’S FAIR—APRIL 21 to Oct. 21

close proximity to certain blondes X 107 x

E rdheads ¢ 2 sex”’ 3/16”. Produces .3 to .43 volts—10-15
Easy to read. Imllrl:\"rlgn:;fzd,l!;:?: ‘_’?If ﬁ?&r‘l?fi"ff, *(cp‘lu:i milliamps. 24-page Handbook gives full “WORLD’S MOST BEAUTIFUL MATERIAL”
120 (degrees) Tahrenheit on cirenlar dial. Silver plated, data on 12 pat experiments. Diffraction Grating Replica—plastic sheets with 13,400
gift  boxed ~Tie Bar and Cuff Links also available Stock No. 60,216-W ____________________ $2.25 Postpaid £rooves to tlw' invl\—Thrcaki up }izht into all colo_rs of
separately. . . Selenium Photocell. Lower power, lower price than Silicon ‘;{"ff‘"'"&l‘ml;l;hl;m)‘:ﬁ:‘ﬁl.'"’,"“&“‘i’:} ;'.’c(;llfflﬁa -‘1(21“ c;( d::(:nlgt—-
Stock No. 1700-W Tie Clasp ... $3.25 Pod. tax incl. § cell. World * Fair's EDMUND  RAINBOW SHOWPLAGE).
g:z:: "‘l:: ll77002l.~v\;l s?tl':ll-(':?:ssn d-ﬁ;&‘;:ﬁ Ppd. tax incl. W giok No. 30-410-W oo $1.50 Postpiad [ Use for color wheels. mobiles, special color effects in

$8.75 Ppd. tax incl. Solar Cell and Photocell Handbook. Fascinating 112- photography, advertising displa; interior and exterior

page Handbook on SNilicon-Cell and Nelenium projects, (_‘I'emr(nl\c material_in an infinite variety of applications.

demonstrations, ete. Explains photo-voltaic theory, per- RANSMISSION TYPE (you sce through it)
. ‘ N v " FPMPT U Stock No. 40,267-W 8" x (1" shee --$1.50 Pstpd.
War Surplus American-Made 7x50 Binoculars | formance cives infrarcd and ultra-violet applications. § giock No. 50,180-W 87 x 6 ft. sheet --._-..§5.95 Pstpd.
. R REFLECTING TVPE (reflects spectrum)
Big savings! Brand new! Crystal Stock No. 9230-W _______ mommoommom----$2.00 Postpaid § Stock No. 50.201- w x 117 sheet _ _$2.50 Pstpd.
clear viewing—7 power. Every opti-

Stock No. 50,203-wW 8" x 6 ft. sheet ______§10.95 Ptspd.

cal element is coated. An excellent
night glass—the size recommended
for satellite viewing. Individual eyve
focus. Exit pupil Tmm. Approx. field
at 1.000 yds. is 376 ft. Carrying
case included. American 7 x 50°s
normally cost $274.50. Our war sur- |

plus price saves you real money. it |

Stock No. 1544-W _ Only $74.80 nostnd. (Tax 1ncludcd)

G x 30 Binocular—similar to above, a terrific bargain.
Stock No. 963-w $33.00 Pstpd. (Tax included)

NEW . . . PORTABLE ELECTRIC GREENHOUSE
FOR YEAR-ROUND GARDENING MAGIC

Now you can [)l‘l(“{'(‘ ,.,«ll'l'LIllll'
as a hobby 12 Momhs a year!
Grow endless varieties of plants
to maturity summer and winter
experiment mmnluou\ly
\\i'h plant growth and develop- &
ment. Thermestatically controlled f§ rocks ¢ d
temperature and  humidity for § Sillemite from 1o,

BLACK LIGHT MAGIC-GLOW KIT

Kit uses long-wave Dlack light,
which is completely harmless to
ey but causes fluorescenee in
over 3,000 substances. Includes
Magic Glow Lamp, stand, invisible
water paints and ink, fluorescent
crayon, tracer powder, pen, 3
brushes, specimens of fluorescent
“emenle Irom Canada. fluorite from England,

SPECIAL REDUCED PRICE FOR ‘62! Lot o, il B Stodk No. T0.256:W. ... -$11.95 Pstpd.
LIFE SIZE VISIBLE HUMAN HEAD ing of cuttings, and maximum "rm\lh potential, Nize 137 SRy
. X 187, with styro-foam base, 25-watt heater and thermo- MA”. COU PON fOf' FREE CATALOG w
: Precise. Full Color, Take-apart Model stat, 2 polysterene planter trays, clear styrene lid. 2
Study (he most complex orzan easily, inex- [| 1208 avail. ea. incl bag of growing medium. 160 Pages! ah
pensively. Ideal for student, hohbyist, pro- Stock No. 70,490-W Low-lidded model, 7" high $14.95 Pp. Over 1000 Bargains!

fessional, You will be amazed at the detail. Stock No. 70,491-W High-lidded model, 15” high $21.95 Pp. [
Molded from actual human skull. E.

:
S, cars, ! 5 Edmund I
k i EDMUND SCIENTIFIC cO., aatales
and teeth easily removed and disassembled Barringten, New Jessey ‘
b for complete study. Entire brain, spinal cord ) 3
and orzans of mouth and throat presented in NEW LOW PRICE FLASHLIGHT POlNTER I
vivid detail. Amazingly low priced--conforms to rigid . . . Point It Out With Arrow Please rush Free Giant Catalog-W I
lahoratory standards. 16-page fully illustrated medical § P"‘":“d , e
handbook included. deal for pointing out interesting f I
. features on movie and slide projec P Name ... .. e
Stock No. 70,447-W ____________________ $8.95 Postpaid @ tion screen;. Excellent lecture tool [ |
OTHER VISIBLE TAKE-APART MODELS For teacher use on maps, ete. Flash- Address ...... et e e e
Stock No. 70,470-W Heart _ light focuses an arrow where you ; ) |
Stock No. 70,228-W Man point it. k City ........ .....Zone....,..State. . e _I
Stock No. 70,283-W Woman Stock No. 60,117-W _________________.___

ORDER BY STOCK NUMBER . . . SEND CHECK OR MONEY ORDER . . . SATISFACTION GUARANTEED!

EDMUND SCIENTIFIC €O. BARRINGTON, NEW JERSEY
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/s Your Periodic Chart as out-of-date as last year’s calendar?

" PERIODIC TABLE OF THE ELEMENTS

According 1o lofest reports including Commission on Atomic Weights, Internotional Union of Pure and Applied Chemistry.

BASED ON CARBON-12
IMPORTANT AYOMIC CONSTANTS -
(et 1)

Mass of ‘proton (m,) = 1.007595 = 0.000002 Planck’s constant (h) == (
Mass of neutcon (m,) == 1.008982 Bolzmann constant () ==

0003) x 107" erg sec
+0.00007) x 107 erg/deg
Mass of deuteron (m 8.3167 2 0.0003) x 107

Mass of triton (m,) =

2.014190 = 0000004 Gas constant per mol
01650 crg/mole deg
. . Molar Volume (V,) = (2.24208 == 0.00003) x 10* cm?/mole
) . Fine structure constant (&= 27e’/hc) == (7.29732 % 0.00003) x 10
Electronic charge (e) == (4.8029 = 0.0001) x 107" esu 7 137.0366
Avogadro's number (N) == (6.0248 :+ 0.0003) x 10 mole **
Velocity of light in vacuo (¢) == (2.997923 == 0.000008) x 10'° cm /se¢

. Faraday (F=L39) = (96522 2 02) emu/( g equivaent)

VB

ViB ViIB

54.94

25

Manganese
CIRE]

1259 140.9! (a7)

60

144.24161 N 17497

Praseodymium romethiun
G E Y

Neodymium Lutetium
o 7.0 i e 974 7%

Actinium Protactinium Reptunium

Houelium Teroneise”

—r : K = B B IR Y P S e
i 4 i g e b s ey o B 2 B o o sy 3 - o
e b

Copyiight 1962

Pinted in USA.

CENCO’S NEW PERIODIC CHART
OUTDATES ALL OTHERS

(CLASSROOM SIZE 62" BY 52”)

BARBUN 12 is the basis of the system, accord- in “Physics Today,” this is the first chart available to in-
ing to a decision by the Commis- clude element 103!
sion on Atomic Weights, International Union of Pure and

Applied Chemistry in September of 1961. This is the first TEBHNET'U Disclosed in the fall of 1960,
ppie emistry in September o - (s Is the dirs » the melting point of element 43,
chart showing the new atomic weights based on the system ) .
Technetium, has also been included.

which may be used by chemists and by physicists alike.

Designed especially for laboratory and lecture room use,
LAWRENCI U M the newest element, is in- the chart is made of heavy, enamel stock, printed in 4 colors,
y cluded! Recently written up and plastic coated for long wear and maximum visibility.

NO. 12056 NEW PERIODIC CHART$7-50
(Mounted top and bottom with wooden slots & hanging loops)

NO. 12057 NEW PERIODIC CHART ......ccciiiiiiiiiiiiiiiiceeiiciieresassssnnnasesssss.$12.50

(Mounted on spring roller with wall brackets)

c E N T R A L S C I E N T I F I C a division of Cenco Instruments Corporation
1700 W. Irving Park Road, Chicago 13, lllinois

Birmingham, Ala. Los Angeles Santa Clara Tulsa Montreal Toronto Cenco S.A,, Breda,
H:usltnogn ! Mountainside, N. J. Somerville, Mass. Edmonton, Alberta Ottawa Vancouver The Netherlands
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Two new
heating mantles
from Glas-Col

Kjeldahl Heating Mantle

Heat input for each unit can be individually con-
trolled. The mantle has rugged 3-wire cord with
one wire grounded to metal housing. Since wat-
tage requirements for distilled aqueous solutions
are high, the heating mantles are made from
quartz fabric for safe, dependable operation.

SPECIFICATIONS
Catalog No. KJ-500

AT e P b ST e e o, B 500 ml
COWertparuhit .. .o ol R 325 watts, 115 volts
T e 1 TR e SR T R L $350.00
Replacement heating elements............. $12.00 each
Catalog No. KJ-650

oIz O flasieain. oo S DSt s e e 650 ml
Fower peruntts. . o e as e mas: 385 watts, 115 volts
G s e i A, POt o & i) $370.00
Replacement heating elements............. $14.00 each
Catalog No. KJ-800

Iz HASKE S .k e R U = e U 800 ml
POWBY PELIUNIL. - i sty v isras 440 watts, 115 volts
o Lo e e Loy gy $370.00
Replacement heating elements............. $14.00 each

11 MAY 1962

The new Soxhlet and Kjeldahl heating mantles are
by-products of years of Glas-Col research in the
development of safe, dependable heating equip-
ment for pilot plant and laboratory use. Nothing
has been overlooked for the safe operation of this
equipment. Both new units have a beautiful anod-
ized aluminum housing which holds six flasks.
Tops are made of a resilient cork-like material to
help prevent accidental mechanical flask breakage.
Heating units can be individually replaced, if
severely damaged by spillage of chemicals, at
reasonable cost.

Soxhlet Heating Mantle

Since flammable solvents are most always used
in Soxhlet extractions, this new heating mantle
has been designed with utmost safety in mind. It
utilizes Powerstat type control and is provided
with rugged 3-wire cord, one wire grounded to
housing.

SPECIFICATIONS
Catalog No. SOX-500

Size of TaSK: .7 i Frasiis AR L 500 ml
BPowWer periunit s - i i ol 250 watts, 115 volts
72 o) S ke L I SRR T P o S B $285.00
Replacement heating elements.............. $9.50 each

Prices for other sizes on request.
Wire, write, or phone today for complete details.

Glas-Col Apparatus Company

Dept. SC, 711 Hulman Street, Terre Haute, Ind.

World’s largest manufacturer of heating manties for
laboratory, pilot plant, and production applications.

U.S. Patents .. 2,282,078 .-. 2,739,220 .. 2,231,506 . . and 2,739,221
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LEITZ EXCLUSIVE: the only quality microscope

that combines these important features...

BINOCULAR MEDICAL AND LABORATORY MICRO-
SCOPE SM. Equipped with inclined binocular body;
mechanical stage ; two-lens condenser with swing-out upper
element and iris diaphragm; quadruple nosepiece; mirror
and fork. Optical outfit with achromats 3.5x, 10x, and 45x
and 100x oil immersion with spring-loaded mounts plus
10x eyepieces.

MONOCULAR MEDICAL
AND LABORATORY
MICROSCOPE SM. Same as
above, but equipped with
inclined monocular tube. If
desired, monocular microscope
can be converted to a binocu-
lar unit in a simple one-step
operation.

LEITZ TECHNICAL SERVICE
is unique in the United States, providing
one of the most extensive service and
repair facilities in the field of scientific
instruments.

Distributors

N

NS =

11.

Single-knob focusing combines coarse and fine focusing
for faster, more convenient operation...saves time...
simplifies your microscope studies...lets you work in
greater comfort and ease.

The world’s finest optics ... high precision construction
...the most exacting operation — all in a moderately
priced instrument.

Accepts all standard slide sizes. Mechanical stage accepts
both 3” x 1” and 3” x 2" slides.

Retractable spring-load mounts on high-powered objec-
tives provide positive protection against damage to slide
or front lens.

Anti-reflection coating on tubes and optics throughout.
Extra-wide objective magnification range 45-1250x.

Monocular or binocular body rotatable 360° with one-
step locking at any point.

Variety of mechanical stages available.

Selection of attachable illuminators, interchangeable
with mirror.

Wide-field or high-eyepoint eyepieces (for wearers of
glasses) available at slight extra cost.

Contour-fitted carrying case protects microscope.

GET ALL THE FACTS...WRITE FOR LITERATURE...
for full information on all the important new features and
conveniences built into the latest SM microscope.

FILL OUT COUPON...MAIL TODAY!

r-----------q

of

E- LEITZ, INC- Depi. sc-511
468 Park Avenue South, New York 16, New York
Gentlemen: Please send me complete information on the:
[0 Model SM microscope.
O Kindly have representative [] phone or [] write me
for appointment to demonstrate SM microscope at no
obligation to me.

Name
Address
City Zone State
Telephone

L-----------

37768

E. LEITZ, INC., 468 PARK AVENUE SOUTH, NEW YORK 16, N. Y.
the world-famous products of
Ernst Leitz G.m.b. H.,, Wetzlar, Germany—Ernst Leitz Canada Ltd.
LEICA CAMERAS : LENSES - PROJECTORS . MICROSCOPES - BINOCULARS
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Federal Pay Reform

In our highly mobile society all employers—among them corporations,
universities, and governments—are competing for the services of highly
talented administrators and professional men and women. This competi-
tion has forced industrial and university salaries and fringe benefits
steadily upward, and those who cannot meet the going price are likely to
lose some of their most valuable employees and to be unable to recruit
their fair share of the new generation of the college-trained.

Recent studies by the Bureau of the Budget, the Civil Service Com-
mission, and the President’s Advisory Committee on Federal Pay Systems
(chaired by Clarence Randall) show that the government, once in a favor-
able competitive position for recruiting the best, has fallen farther and far-
ther behind in recent years. Civil Service (General Schedule) jobs are clas-
ified in 18 categories. The higher up one goes in the scale, the greater is
the discrepancy between federal and industrial salaries. The average sala-
ries for some of the federal classifications follow (comparable salaries for
industrial jobs with similar requirements are in parentheses): GS-7,
$5,280 ($6,648); GS-13, $11,415 ($13,152); GS-15, $14,705 ($19,348);
GS-16, $15,775 ($25,900); and GS-17, $17,050 ($33,438). At present the
top level for any Civil Service employee is GS-18, with a salary of
$18,500. On the other hand, in 1961-62, 628 professorial positions in the
United States carried salaries of $18,000 or more for a 9-month period,
and the minimum salary for a full professor at Harvard is now $18,750.

The Randall Committee, the agencies mentioned above, and the Presi-
dent concur in thinking that the discrepancy between salaries in and out
of government is a serious matter. The Administration has proposed that
salary structure be made to conform to two principles: (i) the principle
that federal salaries should be comparable to salaries paid by private
enterprise for work at the same level and (ii) the principle of internal
alignment—equal pay for equal work in different branches of the gov-
ernment, and pay distinctions appropriate to the level of the work and the
merit of the employee.

Last week the House Committee on Post Office and Civil Service began
hearings on Representative Tom Murray’s bill (H.R. 10480), which em-
bodies the Administration’s views. Among the specific proposals are the
creation of two new top-level grades, GS-19 and GS-20, and orderly
increases in salaries in all grades over a 3-year period. In general, the
largest increases, both absolute and proportional, would be at the higher
levels, where the discrepancies are greatest. By January 1965, the top
salaries in several grades would be as follows: GS-7, $7,550; GS-13,
$15,835; GS-15, $21,615; GS-16, $22,935; GS-17, $23,930; GS-18,
$24,500; GS-19, $27,290; GS-20, $28,000.

The bill also provides that the Bureau of Labor Statistics shall
regularly collect information on salaries in private industry, and that the
President shall report these data to Congress, with recommendations for
revisions in government salaries or policy.

It is difficult to estimate the chances for passage of the bill at this
session of Congress. But the studies clearly indicate that Congress must
pass this or some similar bill, or the federal government will find it more
and more difficult to obtain the services of the competent and the tal-
ented. The salary scale for government blue-collar workers has long
been based on the principle of comparability; extension of the principle
to all classified employees is both feasible and desirable.—G.DuS.
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Paclkard

THE PACKARD ARMAC®SCINTILLATION DETECTOR
MAKES BIOLOGICAL STUDIES AND CLINICAL DIAG-
NOSIS MORE RAPID, CONVENIENT AND ACCURATE
by permitting shortened counting times, accepting
samples with low radioactivity and yielding a high
counting efficiency. It is ideally suited for studying,
by in vivo methods, the retention and excretion of
various gamma-emitting isotopes in experimental
laboratory animals. It has proven ideal for such
experimentation, because only very small doses need
be administered, sacrificing is obviated and the animal
acts as its own control for repeated experimentation.

The Armac Detector is being used very successfully
in nutritional studies and clinical diagnosis where
changes in the amount of circulating radioactive sub-
stance in the blood stream can be measured

accurately and rapidly using only the forearm. Blood
clearance studies can be performed easily without
repeated venapuncture and measurement of liver,
kidney, spleen and bone marrow functions is facilitated.
The large volume of circulating blood measured by
the Armac Detector enables the dose of administered
radioactivity to be a small fraction of established
tolerance levels without affecting the reliability of
these diagnostic tests.

In addition, the Armac Scintillation Detector gives
the research scientist capability to rapidly and accu-
rately determine low levels of radioactivity in bulk
samples of foods, pharmaceuticals, soils and wastes
with minimum preparation. For further information
call your Packard Sales Engineer or write for Bulletin
AD-1005.

PACKARD INSTRUMENT COMPANY, INC.
BOX 428 - LA GRANGE, ILLINOIS - PHONE HUnter 5-6330

SALES OFFICES: BOSTON = NEW YORK * PHILADELPHIA
WASHINGTON, D.C. * DURHAM + ATLANTA - PITTSBURGH
CHICAGO + ALBUQUERQUE - DALLAS - SAN FRANCISCO
LOS ANGELES + ZURICH * FRANKFURT = LONDON + PARIS
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PHARMACIA
LEADING IN DEXTRAN
CHEMISTRY

5.9

Sephades notes

SePHADEX gel particle with immobile water

large molecule
o
small molecule

2. Small molecules move into the gel
until equilibrium
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3. Volume outside gel particles re-
placed by water
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4. Small molecules move from the
gel until equilibrium
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5. Outside volume replaced by water
to empty gel-particles completely

SIMPLIFY DESALTING WITH

Sephadex eet FirRaTioN

SEPHADEX gel filtration is a far more convenient way of desalting proteins
and other high molecular weight compounds than time-consuming dialysis
techniques. SEPHADEX is automatically regenerated and is well suited for
cyclic purification procedures. A typical application is illustrated below:

REMOVAL OF AMMONIUM SULFATE (B)
FROM SERUM PROTEIN (A)

E
3
Q

£
=
o
z
>

[=]

10 20 30 40 50 60
Effluent (ml.)

70 80

Folin-Lowry
UV 280 mu

Sample volume: 10 m!
Column: 2.5 x 17.5 cm. Sephadex G-25

Dry weight per ml.  Flow rate 25 ml./h.

Reference: Porath, J., Flodin, P.: Gel Filtration: A
method for desalting and group separation, Nature,
vol, 183, pp. 1657-1659, 1959.

AMONG OTHER APPLICATIONS
...tested and proved...

a) Exchanging buffer mediums—SEPHADEX
assures easy and fast changing of buffer
mediums prior to ion-exchange chroma-
tography or electrophoresis.

b) Fractionating polymers—SEPHADEX per-
mits accurate and efficient fractionation of

homologous polymers by molecular weight.

¢) Purification and group separation —
SEPHADEX makes possible fractionation of
complex mixtures, extracts and many
other substances.

d) Concentrating — SEPHADEX provides
simple and effective concentrating of so-
lutions containing high molecular weight
solutes, without changing ionic strength
or pH.

e) Partition chromatography — SEPHADEX
is extremely valuable in a two-phase sys-
tem when the aqueous phase must be
stationary and the other mobile.

f) Adsorption chromatography—SEPHADEX
adsorbs some aromatic and heterocyclic
compounds, a fact which can be utilized
for separation,

SEPHADEX is supplied in these types: (with
lower limit for complete exclusion) G-25:
MW 3,500-4,500; G-50: MW 8,000-
10,000; G-75: MW 40,000-50,000.

All of the types are in the following sieve
fractions: Coarse for industrial uses and
when high flow rates are important; me-
dium for standard laboratory usage; and
fine for experiments where high resolution
is essential.

For complete and
continuing information
on SEPHADEX, and
GEL FILTRATION,
send the coupon
with your letterhead,
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PHARMACIA FINE CHEMICALS, INC.
Department B, 501 Fifth Avenue, New York 17, New York

Send me SEPHADEX D Send me regularly Gel

D Send me sample of SEPHADEX

brochure Filtration Abstracts
Type. Grade
Name
Company.
Address.
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NEW BOOKS:
January —-May 1962

THE OVARY, edited by S. ZUCKERMAN
Volume 1, April, 619 pp., $22.00
Volume 2, May, 600 pp., $22.00

THE EYE, edited by HUGH DAVSON
Volume 1, Vegetative Physiology and Biochemistry of the
Eye, May, 440 pp., $14.00

THE STRUCTURE AND FUNCTION OF SKIN
Second Edition, by WILLIAM MONTAGNA
January, 454 pp., $16.50

BLOOD VESSELS AND LYMPHATICS
edited by DAVID |I. ABRAMSON
May, about 775 pp., $26.00

METHODS IN HORMONE RESEARCH

edited by RALPH |. DORFMAN

Volume 1, Chemical Determinations, January, 423 pp. $16.00
Volume 2, Bioassay, February, 774 pp., $24.00

RESPONSE OF THE NERVOUS SYSTEM TO
IONIZING RADIATION—Proceedings of an International
Symposium, edited by THOMAS J. HALEY and

RAY S. SNIDER

March, 783 pp., $18.00

PROGRESS IN COMPARATIVE ENDOCRINOLOGY
—Proceedings of the Third International Symposium, edited
by KIYOSHI TAKEWAKI (Supplement 1 to General and
Comparative Endocrinology)

April, 383 pp., paper bound; $14.00; cloth bound, $16.00

COMPARATIVE NEUROPATHOLOGY
by J. R. M. INNES and L. Z. SAUNDERS
April, 839 pp., $32.00

CEREBRAL SPHINGOLIPIDOSES — A Symposium on
Tay-Sachs’' Disease and Allied Disorders,

edited by S. M. ARONSON and B. W. VOLK

April, 440 pp., $18.00

SHOCK-Pathogenesis and Therapy, edited by K. D. BOCK
May, about 400 pp., $13.00

FIRST EUROPEAN SYMPOSIUM ON MEDICAL
ENZYMOLOGY, edited by N. DIOGUARDI
April, 575 pp., $22.00

METHODS IN ENZYMOLOGY, edited by SIDNEY P.
COLOWICK and NATHAN O. KAPLAN

Volume 5, Preparation and Assay of Enzymes—Supplement
to Volume 1 and to Section 1 of Volume 2, January, 1087
pp., $28.00

COMPARATIVE BIOCHEMISTRY — A Comprehensive
Treatise, edited by M. FLORKIN and H. S. MASON
Volume 3, Constituents of Life, Part A, March, 959 pp.,
$30.00; Subscription price, $27.00

LIFE—Its Nature, Origin and Development, by
A. 1. OPARIN (translated from the Russian by ANN SYNGE)
April, 207 pp., $4.50

THE NATURE OF PARASITISM-The Relationship of
Some Metazoan Parasites to Their Hosts,

by W. P. ROGERS

April, 287 pp., $7.50

BIOLOGICAL TRANSMISSION OF DISEASE AGENTS
—A Symposium of the Entomological Society of America,
edited by KARL MARAMOROSCH

March, 192 pp., $7.00

ZYGNEMACEAE, by M. S, RANDHAWA
April; 478 pp., $11.00
CYANOPHYTA, by T. V. DESIKACHARY
April, 686 pp., $15.00

PLEUROPNEUMONIA-LIKE ORGANISMS (PPLO) —
MYCOPLASMATACEAE, by E. KLIENEBERGER-NOBEL,
with a contribution by S. RAZIN

February, 157 pp., $6.00
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TUMORS INDUCED BY VIRUSES —
ULTRASTRUCTURAL STUDIES, edited by ]
ALBERT J. DALTON and FRANCOISE HAGUENAU
March, 229 pp., $9.50

-AN INTRODUCTION TO THE BIOCHEMISTRY OF
THE CANCER CELL, by HARRIS BUSCH
May, about 425 pp., $13.50

BIOLOGICAL STRUCTURE AND FUNCTION
—Proceedings of the First IUB/IUBS Joint Symposium,
edited by T. W, GOODWIN and OLOV LINDBERG
Volume 2, February, 665 pp., $18.00

PHYSICAL TECHNIQUES IN BIOLOGICAL
RESEARCH, Volume 4, Special Methods
edited by WILLIAM L. NASTUK

February, 410 pp., $13.00

FLUORESCENCE ASSAY IN BIOLOGY AND
MEDICINE, by SIDNEY UDENFRIEND
February, 505 pp., $14.00

BIOCHEMICAL APPLICATIONS OF GAS
CHROMATOGRAPHY, by H. P, BURCHFIELD and
ELEANOR E. STORRS

March, 680 pp., $22.00

METHODS IN CARBOHYDRATE CHEMISTRY
edited by ROY L. WHISTLER and MELVILLE L. WOLFROM
Volume 1, Analysis and Preparation of Sugars,

March, 589 pp., $20.00

DETERMINATION OF ORGANIC STRUCTURES BY
PHYSICAL METHODS, Volume 2

edited by F. C. NACHOD and W, D. PHILLIPS

January, 771 pp., $18.00

INTRODUCTORY ORGANIC QUANTUM CHEMISTRY
by G. KARAGOUNIS (translated from the German by
F. C. NACHOD)

April, 204 pp., $6.50

uality

in Scientific Publishing

WOOD EXTRACTIVES and Their Significance to the
Pulp and Paper Industries, edited by W. E. HILLIS
May, about 475 pp., $14.00

CATALYSIS BY METALS, by G. C. BOND

April, 519 pp., $15.50

MOLECULAR STRUCTURE AND THE PROPERTIES
OF LIQUID CRYSTALS, by G. W. GRAY

April, 314 pp., $10.00

RETARDATION OF EVAPORATION BY
MONOLAYERS—Transport Processes, Papers Presented
at an American Chemical Society Symposium,

edited by VICTOR K. LA 'MER

March, 277 pp., $10.00

THE ELECTROCHEMISTRY OF SEMICONDUCTORS
edited by P. J. HOLMES
February, 396 pp., $12.00

THE MATHEMATICAL THEORY OF
SEDIMENTATION ANALYSIS, by H. FUJITA
May, 315 pp., $11.00

AIR POLLUTION—A Comprehensive Treatise
edited by ARTHUR C. STERN

Volume 1, January, 656 pp., $20.00

Volume 2, March, 586 pp., $18.50

ION PRODUCTION BY ELECTRON IMPACT
by R. I. REED .
May, 244 pp., $7.00
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PROGRESS IN INTERNATIONAL RESEARCH ON
THERMODYNAMIC AND TRANSPORT PROPERTIES
—Papers Presented at a Symposium of the American
Society of Mechanical Engineers,

edited by JOSEPH F. MAS| and DONALD H. TSAl
January, 762 pp., $24.00

PROCEEDINGS OF THE RUTHERFORD JUBILEE
INTERNATIONAL CONFERENCE, edited by J. B. BIRKS
April, 856 pp., $32.00

ANALOGUE COMPUTATION
—Techniques and Components, by R. W. WILLIAMS
April, 271 pp., $9.50

QUANTUM THEORY, edited by D. R. BATES

Part 1, Aggregates of Particles, January, 475 pp., $11.00
Part 1ll, Radiation and High Energy Physics,

January, 402 pp., $10.00

ATOMIC SPECTRA, by H. G. KUHN
February, 436 pp., $13.00

METHODS OF EXPERIMENTAL PHYSICS
editor-in-chief: L. MARTON

Volume 3, Molecular Physics

edited by DUDLEY WILLIAMS

January, 760 pp., $19.00

PHYSICS AND ASTRONOMY OF THE MOON
edited by ZDENEK KOPAL
May, 538 pp., $16.50

ASTRONOMICAL DICTIONARY —

in 6 languages: English, Russian, German, French, Italian,
and Czech, by JOSIP KLECZEK

February, 972 pp., $25.00

AN INTRODUCTION TO PROBABILITY AND
MATHEMATICAL STATISTICS,

by HOWARD G. TUCKER

April, 228 pp., $5.75

ACADEMIC PRESS

New York and London

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

SCIENCE AND INFORMATION THEORY,
Second edition, by LEON BRILLOUIN
January, 351 pp., $9.00

A PRIMER OF ALGOL 60 PROGRAMMING
—Automatic Programming Information Centre Studies in
Data Processing No. 2

by E. W. DIJKSTRA

May, 114 pp., $6.00

COMMUNICATIONS SATELLITES—Proceedings of a
Symposium of the British Interplanetary Society
advisory editor: L. J. CARTER

May, 212 pp., $7.00

BALLISTIC MISSILE AND AEROSPACE
TECHNOLOGY—Proceedings of the Sixth Symposium
edited by C. T. MORROW, L. D. ELY, and M. R. SMITH
Volume 1, Design and Reliability, and Invited Addresses
January, 404 pp., $8.00

Volume 2, Ballistic Missile and Space Electronics
January, 453 pp., $9.00

Volume 3, Propulsion, Space Science and Space.
Exploration, January, 445 pp., $9.00

Volume 4, Re-entry, January, 240 pp., $5.00
AN INTRODUCTION TO MICROWAVE PRACTICE

by P. F. MARINER
February, 238 pp., $9.00
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SERIAL PUBLICATIONS

ADVANCES IN ASTRONOMY AND ASTROPHYSICS
edited by ZDENEK KOPAL
Volume 1, May, 366 pp., $10.00

ADVANCES IN CHEMICAL ENGINEERING

edited by THOMAS B. DREW, JOHN W. HOOPES, JR., and
THEODORE VERMEULEN

Volume 3, April, 345 pp., $12.00

ADVANCES IN COMPARATIVE PHYSIOLOGY AND
BIOCHEMISTRY, edited by O. E. LOWENSTEIN
Volume 1, May, 392 pp., $12.00

ADVANCES IN PHARMACOLOGY
edited by S. GARATTINI and P. A. SHORE
Volume 1, March, 474 pp., $13.00

ADVANCES IN VETERINARY SCIENCE
edited by C. A. BRANDLY and E. L. JUNGHERR
Volume 7, May, 403 pp., $14.00

PROGRESS IN ASTRONAUTICS AND ROCKETRY
series editor: MARTIN SUMMERFIELD

Volume 6, Detonation and Two-Phase Flow

edited by S. S. PENNER and F. A. WILLIAMS

May, 368 pp., $5.25

Volume 7, Hypersonic Flow Research,

edited by F. R. RIDDELL

April, 758 pp., $10.50

SOLID STATE PHYSICS

—Advances in Research and Applications

edited by FREDERICK SEITZ and DAVID TURNBULL
Volume 13, May, 482 pp., $14.50

NEW JOURNALS

ANGEWANDTE CHEMIE—(nternational Edition in English,
published jointly with Verlag Chemie
Volume 1, 1962, $15.00

ASLE TRANSACTIONS—A Publication of the American
Society of Lubrication Engineers

edited by JOHN BOYD

Volume 5, 1962, $18.00

EXPERIMENTAL EYE RESEARCH
edited by ENDRE A. BALAZS and HUGH DAVSON
Volume 1, 1961-1962,-$18.00

EXPERIMENTAL AND MOLECULAR PATHOLOGY
edited by FREDERICK COULSTON and

WILBUR A. THOMAS

Volume 1, 1962, $18.00

GENERAL AND COMPARATIVE ENDOCRINOLOGY
edited by AUBREY GORBMAN and E. J. W. BARRINGTON
Volume 2, 1962, $18.00

ICARUS —INTERNATIONAL JOURNAL OF THE
SOLAR SYSTEM

edited by ZDENEK KOPAL and A. G. WILSON
Volume 1, 1962, $18.00

JOURNAL OF APPLIED BACTERIOLOGY
edited by S. E. JACOBS and D. J. JAYNE-WILLIAMS
Volume 25, 1962, $14.70

JOURNAL OF CATALYSIS
edited by J. H. De BOER and P. W. SELWOOD
Volume 1, 1962, $18.00

JOURNAL OF THEORETICAL BIOLOGY
edited by J. F. DANIELLI
Volumes 2-3, 1962, $12.00

JOURNAL OF VERBAL LEARNING AND VERBAL
BEHAVIOR, edited by LEO POSTMAN
Volume 1, 1962, $15.00

Detailed information available from
YOUR TECHNICAL BOOKSELLER or Academic Press
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MO NROE

Schizophrenic!

The new 1Q-213 won’t believe it is merely a cal-
culator. It is. But it refuses to act like one. Too
limiting. It solves problems with greater speed
and fewer operator decisions than any previ-
ous calculator ever has, reducing most com-
putational activity to mere push-button pro-
cedures. It stores ten digit constants in its
memory for recall whenever you want them. It
enables you to multiply a large constant by a
smaller variable. It even recalls constant di-
visors from memory—something no calculator
has ever before been able to do—thereby elim-
inating the need for reciprocals in most prob-
lems. All at the touch of a single button! Addi-
tionally, it automatically programs itself for
every calculation, removing the need for any
manual positioning, clearing, or setting when
changing from one atithmetic sequence to

498

another . . . and eliminates the physical han-

dling of intermediate figures usually neces-
sary on ordinary calculators. (In a three-factor

problem, each figure can be loaded into the
machine before the first multiplication takes
place. Press the button and the problem un-
ravels itself!) What’s more, it automatically
accumulates multipliers (as a by-product of
squaring in standard deviation) and quotients
(in correlation work). No wonder it rebels at
being categorized with machines so much
more limited! Actually, it is simply the most
automatic and most accurate calculator ever
produced, well worth its price of one thousand
eighty-five dollars. See for yourself. Call your
local Monroe representative (he’s listed in the
‘phone book) for a demonstration today.

MONROE

GENERAL OFFICES: ORANGE, NEW JERSEY - A DIVISION OF LITTON INDUSTRIES
SCIENCE, VOL. 136
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HROMATOGRAM SCANNING....

H
/

Vanguard 4 pi AUTOSCANNER reduces
background to less than 10 cpm,,
revolutionizes counting of H3, C14, and S35

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

NEW STANDARD ACCESSORY,T00! Also avail-
able is the new, exclusive Vanguard Model
880ADS, a completely automatic system for
quantltatxve integration and digital presenta-
tion of radioactive zones. For complete de-
tails concerning either the Model 880 or
Model 880ADS, please write or call.

VANGUARD

REQUEST THIS BROCHURE—

See how you can achieve the
highest detection efficiency
available for chromatogram
scanning. Booklet outlines dis-
tinctive features and lists all
operational characteristics of
the Model 880 AUTOSCANNER.

Features 4 pi scanning—counts radiation on
both sides of strip simultaneously

| |

B Reduces background to less than 10 cpm.

B Completely transistorized for longer, more re-

liable performance

B Handles chromatograms 1% to 4 cm. wide in

lengths to 100 ft.

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

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

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

: B Windowless gas-flow, geiger detection

| Feon= : ‘B Accuracy of better than 2% of count rate on

all ranges
\VANGUARD W Compact, completely integrated, one piece unit

INSTRUMENT COMPANY
Designers and Manufacturers of Precision Nuclear Instrumentation for Research o P.0. Box 244 e LaGrange, lllinois e FLeetwood 4-5656
Regional Office: 115 New Montgomery Street o San Francisco, California e EXbrook 2-0511
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ULTRASONIC
“LAB’’ TECHNICIAN

Versatile high-intensity sonic source stars in
science, medicine, engineering

This new addition to the Branson line has made a high, wide and handsome
array of ultrasonic applications possible in industry, biological research,
chemical and electrical engineering, metallurgy, food and petroleum chem-
istry — to name but a few.

In the chemical industry, for instance, the Sonifier can be used to emulsify
immiscible liquids, homogenize liquids and solids and hasten chemical
reactions.

In the field of biology, it can be used for homogenizing tissues, breaking
down cells and bacterial yeast and other biological cells, blood studies,
culture preparation and influencing enzymatic action.

Because of the superior efficiency of the new Sonifier only 75 watts power
is needed to break cells never before disintegrated by ultrasonics.

These and other recent applications make the Sonifier one of the world’s
most versatile and useful pieces of ultrasonic equipment. Ask your Branson
man or write for Bulletin No. 803.

SONOGEN e right _for

“white rooms’’

Branson ultrasonic white room units
offer optimum cleaning, highest ef-
ficiency and proven reliability! The
Model LH-50, for instance, is a com-
pletely integrated ultrasonic clean-
ing system that's ideal for surgical
instruments, syringes, etc. Cleaning
chamber and rinse chamber are each
9” x 14” x 12" deep. It's another
example of Branson's engineering
superiority.

SOUND PRODUCTS FOR INDUSTRY

RANSON INSTRUMENTS, INC.

Ultrasonic Power Division

Dept. 35A BROWN HOUSE ROAD e STAMFORD, CONN.

532

RESOLUTION
MAXIMA?

A worthwhile description of the many new design
features of the new Norelco EM-200 Electron
Microscope is not possible in this limited space.
Many years of effort and design experience has
been devoted to elimination of instrumental limits
on electron microscope performance and to details
which assure reliable operation as well as to provide
maximum flexibility for special research techniques.

While it would be both presumptuous and naive to
assume that the EM-200 is the ultimate in design,
the instrument represents a pronounced advance in
the development of electron microscopy —a step
which passes a new challenge to the microscopist
and theorist: a challenge which requires new
methods of specimen preparation or a new basis in
theory before any further advance beyond this
maxima is possible.

For more detailed information write to:
PHILIPS

ELECTRONIC INSTRUMENTS
A Division of Philips Electronics and Pharmaceutical Industries Corp.

Dept. EM-3, 750 South Fulton Ave., Mount Vernon, N.Y.
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Index of Books

Reviewed 1n Science

7 April 1961 through 30 March 1962

Anthropology and Archeology

Abstracts of New World Archeology,
vol. 1, R. B. Woodbury, Ed. (Univ. of
Utah Press), 21 Apr. 1961, 1241

The Ancient Culture of the Bering Sea
and the Eskimo Problem, S. 1. Rudenko
(Arctic Inst. of North America and Univ.
of Toronto Press), 6 Oct. 1961, 999

The Ancient Sun Kingdoms of the
Americas, V. W. Von Hagen (World), 2
Feb. 1962, 364 .

Apples of Immortality from the Cuna
Tree of Life, C. E. Keeler (Exposition
Press), 28 July 1961, 278

The Application of Quantitative Meth-
ods in Archaeology, R. F. Heizer and S. F.
Cook, Eds. (Quadrangle Books), 21 Apr.
1961, 1241

Archaeology in the USSR, A. L. Mon-
gait (Penguin Books), 24 Nov. 1961, 1685

Becoming More Civilized, L. W. Doob
(Yale Univ. Press), 12 May 1961, 1471

Black Sand, H. S. Colton (Univ. of New
Mexico Press), 9 Feb. 1962, 425

Culture in History, S. Diamond, Ed.
(Columbia Univ. Press), 3 Nov. 1961,
1411

The Dawn of Civilization, S. Piggott,
Ed. (McGraw-Hill), 15 Sept. 1961, 723

The Epic of Man, L. Barnett (Time),
9 Feb. 1962, 428

Eskimo Childhood and Interpersonal
Relationships, M. Lantis (Univ. of Wash-
ington Press), 19 May 1961, 1591

Essays in Pre-Columbian Art and Ar-
chaeology, S. K. Lothrop et al. (Harvard
Univ. Press), 30 Mar. 1962, 1121

The Golden Age of American Anthro-
pology, M. Mead and R. L. Bunzel, Eds.
(Braziller), 26 May 1961, 1699

The Human Use of the Earth, P. Wag-
ner (Free Press), 10 Nov. 1961, 1516

Indian Art in America, F. J. Dockstader
(New York Graphic Soc., Greenwich,
Conn.), 5 Jan. 1962, 32

Indians of North America, H. E. Driver
(Univ. of Chicago Press), 16 June 1961,
1914

In the Ngombe Tradition, A. W. Wolfe
(Northwestern Univ. Press), 1 Dec. 1961,
1747

The Lake Regions of Central Africa, R.
F. Burton (Horizon Press), 28 July 1961,
277

Mambu, K. Burridge
Press), 11 Aug. 1961, 379

Matrilineal Kinship, D. M. Schneider

11 MAY 1962

(Humanities

and K. Gough, Eds. (Univ. of California
Press), 2 Feb. 1962, 363

Peasants in the Pacific, A. C. Mayer
(Univ. of California Press), 2 Mar. 1962,
720

Perspectives in American Indian Culture
Change, E. H. Spicer, Ed. (Univ. of Chi-
cago Press), 8 Sept. 1961, 663

Physics and Archeology, M. J. Aitken
(Interscience), 23 June 1961, 2006

Prehistoric Man on the Great Plains,
W. R. Wedel (Univ. of Oklahoma Press),
1 Dec. 1961, 1745

Pul Eliya, A Village in Ceylon: A Study
of Land Tenure and Kinship, E. R. Leach
(Cambridge Univ. Press), 9 June 1961,
1816

Sumerian Economic Texts from the
Third Ur Dynasty, T. B. Jones and W.
Snyder (Univ. of Minnesota Press), 14
July 1961, 96

Tristes Tropiques, C. Lévi-Strauss (Cri-
terion Books), 26 Jan. 1962, 307

Voices in Stone, E. Doblhofer (Viking),
27 Oct. 1961, 1357

World Prehistory, G. Clark (Cambridge
Univ. Press), 9 June 1961, 1816

Astronomy

Astronomy, H. C. King (Watts), 28
July 1961, 272

Atoms to Galaxies, J. Stokley (Ronald),
28 July 1961, 272

Galaxies, H. Shapley (Harvard Univ.
Press), 28 July 1961, 275

The Hubble Atlas of Galaxies, A. Sand-
age (Carnegie Institution of Washington),
18 Aug. 1961, 464

Music of the Spheres, G. Murchie
(Houghton Mifflin), 28 July 1961, 273

The Nature of the Universe, F. Hoyle
(Harper), 21 Apr. 1961, 1231

The Orion Book of the Sky, J. C. Pecker
(Orion Press), 21 Apr. 1961, 1250

The Orion Book of the Sun, E. Lalou
(Orion Press), 21 Apr. 1961, 1250

Orthographic Atlas of the Moon, com-
piled by D. W. G. Arthur and E. A.
Whitaker, G. P. Kuiper, Ed. (Univ. of
Arizona Press), 4 Aug. 1961, 323

Planets, Stars, and Galaxies, S. J. Inglis
(Wiley), 28 July 1961, 272

La Poussiére Cosmique, A. Dauvillier
(Masson), 2 Mar. 1962, 720

Rival Theories of Cosmology, H. Bondi,
W. B. Bonnor, R. A. Lyttleton, and G. J.

Whitrow (Oxford Univ. Press), 21 Apr.
1961, 1231

The Solar System, vol. 3, Planets and
Satellites, G. P. Kuiper and B. M. Middle-
hurst, Eds. (Univ. of Chicago Press), 27
Oct. 1961, 1356

Space in Your Future, L. Schneider
(Harcourt, Brace and World), 28 July
1961, 272

Splendor in the Sky, G. S. Hawkins
(Harper), 5 Jan. 1962, 35

Stars and Stellar Systems (Univ. of Chi-
cago Press), vol. 1, Telescopes, G. P.
Kuiper and B. M. Middlehurst, Eds., 5
May 1961, 1416; vol. 6, Stellar Atmo-
spheres, J. L. Greenstein, Ed., 28 Apr.
1961, 1351

Tools of the Astronomer, G. R. Miczaika
and W. M. Sinton (Harvard Univ. Press),
5 May 1961, 1416

Towards a Unified Cosmology, R. O,
Kapp (Basic Books), 21 Apr. 1961, 1231

The Universe at Large, H. Bondi (Dou-
bleday), 21 Apr. 1961, 1231

Biochemistry and Microbiology

Biochemists’ Handbook, C. Long, Ed.
(Van Nostrand), 17 Nov. 1961, 1610
Chemistry of Drug Metabolism, W. H.
Fishman (Thomas), 6 Oct. 1961, 1000
Chemistry of the Amino Acids, vols.
1-3, J. P. Greenstein and M. Wintz
(Wiley), 23 June 1961, 2004
Experimental Immunochemistry, E. A.
Kabat (Thomas), 11 Aug. 1961, 380
Handbook of Microbiology, M. B.
Jacobs and M. J. Gerstein (Van Nos-
trand), 23 June 1961, 2005
Immunochemical Approaches to Prob-
lems in Microbiology, M. Heidelberger
and O. J. Plescia, Eds. (Rutgers Univ.
Press), 4 Aug. 1961, 325
Microbiology, R. N. Doetsch (Rutgers
Univ. Press), 21 Apr. 1961, 1245
Milestones in Microbiology, T. D.
Brock, Ed. (Prentice-Hall), 7 July 1961,
44
Papers on Bacterial Genetics, E. A.
Adelberg (Little, Brown), 7 July 1961, 44
Papers on Bacterial Viruses, G. S. Stent
(Little, Brown), 7 July 1961, 44
The Pfizer Handbook of Microbial Me-
tabolites, M. W. Miller (McGraw-Hill), 1
Dec. 1961, 1747 ;
Les Phytohormones de Croissance, P.-E.
Pilet (Masson), 22 Dec. 1961, 2034
Polynucleotides, R. F. Steiner and R.
Beers, Jr. (Van Nostrand), 22 Sept. 1961,
829

Biological Sciences

The Atoms Within Us, E. Borek (Co-
lumbia Univ. Press), 5 May 1961, 1414

Biological Education in American Sec-
ondary Schools, 1890-1960, P. D. Hurd
(American Inst. of Biological Sciences),
25 Aug. 1961, 550

Biology, C. J. Goodnight, M. L. Good-
night, and R. R. Armacost (Wiley), 23
Mar. 1962, 1058

Biology, G. Hardin (Freeman), 23 Mar.
1962, 1058

Biology and Comparative Physiology of
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Birds, vol. 2, A. J. Marshall, Ed. (Aca-
demic Press), 28 July 1961, 275

The Cell, J. Brachet and A. E. Mirsky,
Eds. (Academic Press), vol. 2, Cells and
Their Component Parts, 15 Dec. 1961,
1975; vols. 4 and 5, pts. 1 and 2, Special-
ized Cells, 4 Aug. 1961, 324

Cell Heredity, R. Sager and F. J. Ryan
(Wiley), 29 Dec. 1961, 2091

The Coil of Life, R. Moore (Knopf), 5
May 1961, 1414

Control Mechanisms in Cellular Proc-
esses, D. M. Bonner, Ed. (Ronald), 30
Mar. 1962, 1121

Developmental Genetics and Lethal
Factors, E. Hadorn (Methuen; Wiley), 11
Aug. 1961, 381

Doubleday Pictorial Library of Nature,
J. Perry, Ed. (Doubleday), 18 Aug. 1961,
465

The Encyclopedia of the Biological Sci-
ences, P. Gray (Reinhold), 14 July 1961,
93

Encyclopédie Frangaise, vol. 4, pts. 1
and 2, La Vie, P.-P. Grassé, Ed. (Larousse),
25 Aug. 1961, 550

The Fire of Life, M. Kleiber (Wiley),
22 Dec. 1961, 2033

Genetics on the Population Level, M.
Rasmuson (Svenska Bokforlaget Bonniers,
Stockholm; Heinemann, London), 29 Dec.
1961, 2091

Growth and Regulation of Animal Pop-
ulations, L. B. Slobodkin (Holt, Rinehart
and Winston), 15 Dec. 1961, 1976

Hackfruchtkrankheiten und Nematoden-
forschung (Parey, Berlin), 21 Apr. 1961,
1247

Human Genetics, C. C. Li (McGraw-
Hill), 29 Dec. 1961, 2091

Microtiter” saves

TIME AND REAGENTS

and other dilutio

Es
o
-

ay be performed

with the same amount of reagents
formerly used.

Because our Microtiter kit utilizes
individually calibrated spiral loops and
pipette droppers, you get fast and ac-
curate titrations. What’s more, the loop
handles are tapered so that eight may be
used simultaneously.

Sixteen plates, half conical bottoms and half radial bottoms
—or sixteen of either type—are supplied with each Microtiter
kit at the same price. The two types of plates permit complement
fixation, hemagglutination, hemagglutination inhibition, and

metabolic inhibition tests.

Versatility, durability and simplicity and ease of cleaning
make the Microtiter kit ready for use any time, anywhere in
the world without ancillary equipment. The storage case is heat
and acid resistant, and each half may be used as a wash rack for
the plates and cleaning solutions.

MADE TO PRECISION AMERICAN STANDARDS

Immediate delivery and prompt service on replacement parts.

Write for free illustrated literature.

*patent pending

Cooke Engineering

735 North St. Asaph Street

534

Company

Alexandria, Virginia

Human Heredity, J. Rostand (Philosoph-
ical Library), 25 Aug. 1961, 549

Life in the Universe, M. W. Ovenden
(Doubleday), 16 Mar. 1962, 914

The Long Road to Man, R. L. Lehrman
(Basic Books), 21 Apr. 1961, 1242

Mechanisms in Radiobiology, vol. 1,
General Principles, M. Errera and A.
Forssberg, Eds. (Academlc Press), 12 Jan.
1962; 95

Oogenests, C. P. Raven (Pergamon), 23
Mar. 1962, 1056

Progress in Photobiology, B. C. Chris-
tensen and B. Buchmann, Eds. (Elsevier),
30 Mar. 1962, 1123

Quinones in Electron Transport, G. E.
W. Wolstenholme and C. M. O’Connor,
Eds. (Little Brown), 13 Oct. 1961, 1064

Radiation Protection and Recovery, A. .
Hollaender, Ed. (Pergamon), 23 June
1961, 2005

Recent Advances in Human Genetics,
L. S. Penrose, Ed. (Little, Brown), 15
Sept. 1961, 726

The Science of Genetics, C. Auerbach
(Harper), 29 Dec. 1961, 2091

Sexuality and the Genetics of Bacteria,
F. Jacob and E. L. Wollman (Academic
Press), 16 Mar. 1962, 913

Some Problems of Evolutionary Genetics
and Darwinism, Yu. M. Olenov (U.S.S.R.
Acad. of Sciences), 15 Dec. 1961, 1974

The Sounds of Language, L. F. Brosna-
han (Heffner), 1 Sept. 1961, 609

Studies on Quantitative Radiation Biol-
ogy, K. G. Zimmer (Oliver and Boyd),
20 Oct. 1961, 1233

Virus (film), W. M. Stanley and E. G.
Valens (marketed by Audio-Visual Cen-
ter, Indianapolis, Ind.), 25 Aug. 1961, 548

Viruses and the Nature of Life, W. M.
Stanley and E. G. Valens (Dutton), 25
Aug. 1961, 548

The Wellsprings of Life, 1. Asimov
(Abelard-Schuman), 21 Apr. 1961, 1242

Botanical Sciences

Anatomy of Monocotyledons, vol. 1,
Gramineae, C. R. Metcalf (Oxford Univ.
Press), 9 June 1961, 1817

Arizona Flora, T. H. Kearney, R. H.
Peebles, and collaborators (Univ. of Cali-
fornia Press), 21 Apr. 1961, 1245

Botanical Dictionary, compiled by N. N.
Davidov, F. Kh. Bakhteev, Ed. (Foreign
Language Scientific and Technical Diction-
aries, Moscow), 4 Aug. 1961, 325

British Cup Fungi and Their AIIies,
R. W. G. Dennis (Quaritch, London), 7
Apr. 1961, 1068

Encyclopedia of Plant Phystology, vol.
5 pts. 1 and 2, The Assimilation of
Carbon Dioxide, W. 'Ruhland, Ed.
(Springer, Berlin), 20 Oct. 1961, 1234

The Eucalypts, A. R. Penfold and J. L.
Willis (Hill; Interscience), 5 Jan. 1962, 34

Flora of New Zealand, vol. 1, Indigen-
ous Tracheophyta, H. H. Allan (Govern-
ment Printer, Wellington), 4 Aug. 1961,
323

Flora of the Santa Cruz Mountains of
California, J. H. Thomas (Stanford Univ.
Press), 14 July 1961, 94

Genetic Research, A. Miintzing (LTs
Forlag, Stockholm), 29 Dec. 1961, 2091

The Grasses of Burma, Ceylon, India
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A PACKAGE UNIT 70R | | P
TISSUE CYLTURE TUBE STUDIES! || A"

New Disc Chart Integrator Accurately
Computes Areas Under The Curve

Costs less Chart records of gas chromatography, sun radia-
than $600 tion, flow rates, x-ray diffractions, electric power,
temlperature and preslsures can now be acct;rﬁtely

analyzed without costly instrumentation or labori-

0.1% Accuracy ous calculation. The new Disc Series 200 Chart

Count rates from Integrator automatically computes areas under-

100 per hr. to the-curve and records a trace which can be inter-

30,000 per min. preted in area units for any chhart interval. Iﬁ

. addition to the high accuracy, the integrator wi

E;;‘:::'slty r‘:gg:g;: run for years wlithout ad{)ustll'nen(t)s or mizinltenancti

. except for refilling ink bottle. Optional electrical

1. Self-locking rack 5. Rubber stoppered tube Continuous output read-out is available for actuating remote counters

2. PRECUT cover slides 6. Rubber stopper coﬁ);tgfa; t ;imﬁ? or printers.

ofs i ’ . .

3. Short type tube 7. Silicone rubber stopper No zero drift Disce Integrators may be obtained already installed

. i on most standard strip chart recorders. Where

4. Screw cap tube recorders are already in use, installation can be
easily made by laboratory personnel. For complete

WRITE FOR COMPLETE DETA"-S information, write for Bulletin S-200.

@BELLCO GLASS INC. €S oo mermmenre.me.

DEPT. 55 — VINELAND, NEW JERSEY 3014-B S. Halladay St., Santa Ana, Calif. » National Dial 714, KI 9-0345

FRACTION COLLECTORS

for every program... for every budget!
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. ? Y indicates
& i l 9 recorded chart th 20
in whi e ’eSH'ube
CONTINUOUS . .. g REFRl_GERATED ces it mn;:’;ni:e desired compoyng
for long-term or overnight use. | the mobile coldroom, refrig- * Amplifi :
- e H .
* 240 test tubes, 18 x 150 mm. || i‘:g"'f:b:":"“ bansn -t Cotet 4 Optical Doy Signal up o
* Four rows of 30 each. 0 * Fractions in the turntable tem- sible Flow Ceyy vrr'.ihos”? b £
¢ Turntable, 24 diameter. perature-controlled, lightpath e adjustable
® Time drop and volume collec- i . Fraction collectors removable inimum m 1 to 10 mm,
tion. 1 for all - purpose cold - room Hibis £ _V_Ofume 0.125 mi. »
work, Cfblhry_ Durin g
[ | 3 9 24 hoyrs

* Mobile—on casters.

15 different models, including SECTIONAL
(for processing during fraction collecting) 2
Mmicrong « Lin

Recorder« Available,

BUCHLER INSTRUMENTS, INC.

1327 16th Street, Fort Lee, New lJersey
Phone 201-945-1188 or call N.Y.C. direct LO 3-7844

For complete description of all Fraction Collectors write for Bulletin §-3-4000
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and Pakistan {(Exciuding Bambuseae), N.
L. Bor (Pergamon), 14 Apr. 1961, 1125

Lichen Handbook, M. E. Hale, IJr.
(Smithsonian Institution), 1 Dec. 1961,
1746

The Life of the Green Plant, A. W.
Galston (Prentice-Hall), 11 Aug. 1961,
380

The Lower Tertiary Floras of Southern
England, M. E. J. Chandler [British
Museum (Natural History)], 7 July 1961,
45

Mushrooms of the Great Smokies, L. R.
Hesler (Univ. of Tennessee Press), 21
Apr. 1961, 1245

Native Orchids of Trinidad and Tobago,
R. E. Schultes (Pergamon), 18 Aug. 1961,
465

Plant Marvels in Miniature, C. Postma
(Day), 22 Sept. 1961, 830

Plant Physiology, vol. 1A, Cellular
Organization and Respiration; vol. 1B,
Photosynthesis and Chemosynthesis. F. C.
Steward, Ed. (Academic Press), 7 Apr.
1961, 1067

Plants, Viruses, and Insects, K. Esau
(Harvard Univ. Press), 23 Feb. 1962,
660

Studies in Paleobotany, H. N. Andrews,
Jr. (Wiley), 2 Mar. 1962, 719

Wintering of Plants, 1. M. Vasil’yev,
Jacob Levitt, Translation Ed. (American
Inst. of Biological Sciences), 9 Feb. 1962,
425

Chemistry

Advances in Fluorine Chemistry, vol. 2,

M. Stacey, J. C. Tatlow, and A. G. Sharpe,
Eds. (Butterworth), 19 Jan. 1962, 209

Anodic Oxide Films, L. Young (Aca-
demic Press), 9 Mar. 1962, 783

Argon, Helium, and the Rare Gases,
vol. 1, History, Occurrence, and Properties,
G. A. Cook, Ed. (Interscience), 26 Jan.
1962, 308

Carbon-14 Compounds, J. R. Catch
(Butterworth), 29 Dec. 1961, 2094

The Chemistry of Lignin, F. E. Brauns
and D. A. Brauns (Academic Press), 11
Aug. 1961, 381

Handbuch der Papierchromatographie,
vol. 1, Grundlagen und Technik; vol. 2,
Bibliographie und Anwendungen. 1. M.
Hais and K. Macek, Eds. (Fischer, Jena,
East Germany), 11 Aug. 1961, 379

Interfacial Phenomena, J. T. Davies
and E. K. Rideal (Academic Press), 17
Nov. 1961, 1611

The Metal Plutonium, A. S. Coffinberry
and W. N. Miner, Eds. (Univ. of Chicago
Press), 16 Mar. 1962, 914

Organic Chemical Crystallography, A.
I. Kitaigorodskii (Consultants Bureau),
16 Mar. 1962, 912

Pesticide Index, D. E. H. Frear, Ed.
(College Science Publishers, State College,

Pa.), 5 Jan. 1962, 36

Photochemistry of Air Pollution, P. A.
Leighton (Academic Press), 9 Feb. 1962,
427

The Physico-chemical Constants of
Binary Systems in Concentrated Solutions,
vol. 3, Systems with Metalic Compounds;
vol. 4, Systems with Inorganic + Com-
pounds. J. Timmermans (Interscience),
23 June 1961, 2005

Preparative Methods of Polymer Chem-

America's
{inest. -
 laboratory

TEMCO
TYPE 1900

Now, even finer hot plate per-
formance ... fast heating...
wide temperature range. Close,
stepless thermostatic control
from 10°F above room temper-
ature to 700°F. Improved
insulation and baffles...attractive,
easy-to-read new control dial.
Use this 6 square hot plate

for a variety of routine and
critical work. Stainless-steel
case is corrosion-resistant and
scientifically ventilated for cool,
safe operation on table top or
fixture. 115 v or 230 v, a-¢; 700
watts. Only $22.75 (230 v type,
$25.75). Write for literature
and name of nearest dealer.

THERMOLYNE CORP.

568 Huff St. Dubuque, lowa
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istry, W. R. Sorenson and T. W. Campbell
(Interscience), 7 July 1961, 44

The Rare Earths, F. H. Spedding and
A. H. Deane, Eds. (Wiley), 2 Feb. 1962,
364

Recent Developments in the Chemistry
of Natural Phenolic Compounds, W. D.
Ollis, Ed. (Pergamon), 9 Mar. 1962

Separation of Heavy Metals, A. K. De
(Pergamon), 2 Feb. 1962, 365

Earth Sciences

The Abundance of the Elements, L. H.
Aller (Interscience), 10 Nov. 1961, 1515

Assault on the Unknown, W. Sullivan
(McGraw-Hill), 7 July 1961, 41

A Biography of the Sea, R. Carrington
(Basic Books), 21 Apr. 1961, 1246

Crystallometry, P. Terpstra and L. W.
Codd (Academic Press), 23 Mar. 1962,
1056

Descriptive Palaeoclimatology, A. E. M.
Nairn, Ed. (Interscience), 3 Nov. 1961,
1413

Desmoinesian Brachiopoda and Mol-
lusca from Southwest Missouri, R. D.
Hoare (Univ. of Missouri Press and
Missouri Geological Survey), 16 Mar.
1962, 915

Dinosaurs, E. H. Colbert (Dutton), 22
Dec. 1961, 2033

The Earth Today, A. H. Cook and T. F.
Gaskell, Eds. (Royal Astronomical Soc.,
London), 18 Aug 1961, 465

The Finger Lakes Region, O. D. von
Engeln (Cornell Univ. Press), 21 July
1961, 183

Geologie von Bayern, A. Wurm (Born-
traeger, Berlin), 13 Oct. 1961, 1063

Geology of the Atlantic and Gulf
Coastal Province of North America, G. E.
Murray (Harper), 23 Mar. 1962, 1057

Geology of the Arctic, vols. 1 and 2,
G. O. Raasch, Ed. (Univ. of Toronto
Press), 1 Dec. 1961, 1746

The Geology of the U.S.S.R., D. V.
Nalivkin (Pergamon), 5 May 1961, 1414

A Glossary of Geographical Terms, L.
D. Stamp, Ed. (Longmans, Green; Wiley),
2 Feb. 1962, 365

History of the Earth, B. Kummel (Free-
man), 15 Sept. 1961, 725

A Hole in the Bottom of the Sea, W.
Bascom (Doubleday), 7 July 1961, 42

Humid Tropics Research (UNESCO),
9 June 1961, 1818

IGY, J. T. Wilson (Knopf), 9 Feb.
1962, 427

Kingdom of the Octopus, F. W. Lane
(Sheridan House), 21 Apr. 1961, 1246

Das Klima der bodennahen Luftschicht,
R. G., Ed. (Vieweg, Braunschweig, Ger-
many), 10 Nov. 1961, 1517

Land in British Honduras, D. H. Rom-
ney, Ed. (Her Majesty’s Stationery Office,
London), 19 May 1961, 1592

Larousse Encyclopedia of Geography,
vol. 1, Europe, P. Deffontaines, Ed. (Pro-
metheus Press), 16 Mar. 1962

Larousse Encyclopedia of the Earth, L
Bertin (Prometheus Press), 9 Mar. 1962,
783

Late-Pleistocene Environments of North
Pacific North America, C. J. Heusser
(American Geographical Soc.), 21 Apr.
1961, 1243

Lehrbuch der Angewandten Geologie,

11 MAY 1962

% 40-page book on Conflex* 7
laboratory furniture. ¥ Engineering assistance
by experienced representatives.

Here’s two-point help for planning new laboratory
facilities. Blickman’s new catalog gives dimensions of a
complete range of modular laboratory furniture units to

facilitate layout for any laboratory requirement. It describes
the versatile Conflex* construction which permits

full interchangeability of doors and drawers within

the cabinet modules at any time to meet changing

needs! Detailed specifications are given. In addition,
Blickman’s experienced representatives are ready to assist in
planning your new laboratory facilities. Call on us
early in the planning stage.
SAFETY ENCLOSURES — S. Blickman also manufactures

a broad range of specialized enclosures for the safe handling of
radioactive materials, viruses and other contaminants.

SEND FOR THIS HELPFUL DATA NOW!

*TRADE MARK

S. BLICKMAN, INC. NAME

6905 Gregory Ave.
Weehawken, N. J. ’ TITLE
Please send the following:

O Laboratory Furniture COMPANY
Catalog
O Enclosures for safe
handling of hazardous ADDRESS
materials
a Plcilase have representative CITY STATE
ca

R fou Yeuns of Relable Sewic =~
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for trouble-free filtration use

U.S.A.

o{o]e]: 14 Porous Bottom
Crucibles

These can be ignited to extremely high temperatures
without cracking of the filtering discs or alteration of the pore size.
Easily cleaned and made ready for re-use. Carefully
controlled pore sizes in 3 ranges for bacteriological separations and
filtering of fine and coarse precipitates.

Special forming techniques
have resulted in a porous disc
formed into the crucible wall
in such a way as to prevent
cracking or dropping out dur-
ing ignition or use. Made of
the same high quality mate-
rials as Coors Chemical Por-
celain, the disc will not disin-
tegrate when acids (except
HF) or moderate alkaline so-
lutions are in contact with the
porous medium.

Write for Bulletin

GOLDEN,

COORS PORCELAIN COMPANY coLorabo =

ALICYCLIC
COMPOUNDS

(For PHARMACEUTICAL
and AROMATIC Industries)

Compounds Availability

2-Carbethoxycyclopentanone
B.P. — 122-124°C/25mm Pilot

Cyclopentanone

B.P. = 130-131°C Commercial

Cyclopentanol
(Cyclopentyl Alcohol)
B.P. = 139.140°C

Cyclohexene Oxide
B.P. = 129-130°C
Cyclopentylpropionic Acid
B.P. = 130-132°C/12mm Commercial

Cyclopentylpropionyl Chloride
B.P. = 81-82°C/10mm

2-Carbethoxycyclohexanone
B.P. = 106-107°C/11mm Pilot

Write to our Dept. ‘B’ for new, lower vol-
ume and contract prices, and get Booklet on
these high-quality, useful and stable inter-
mediates.

Commercial

Research

Commercial

Sales Agents in N.Y.C., Chicago, San Francisco,
Mexico City, Basle, Milan, Rotterdam, London,
Copenhagen, Paris and Sydney.

ARAPAHOE CHEMICALS, INC.

2855 WALNUT STREET ¢ BOULDER, COLORADO
PRODUCERS OF FINE ORGANIC CHEMICALS
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, <ARAPAHOE

ULTRA-VIOLET
HEADQUARTERS

%

P—

One complete source of ultra-violet lamps
and equipment, designed to meet the most
exacting needs of any laboratory:

® Short-wave lamps — all sizes from tiny
quartz pencils o large chromatography unifs.

® long-wave lamps — either tubular or spot
mercury arc.

® MINERALIGHT® and BLAK-RAY® lamps for
use in all fields of life and physical sciences.

® CHROMATO-VUE® for chromatographic

analyses.

For complete technical data, consult your
dealer or write Dept. S-5

ULTRA-VIOLET
PRODUCTS, INC.

San Gabriel, California

vol. 1, Allgemeine Methoden, A. Bentz,
Ed. (Enke, Stuttgart), 16 Mar. 1962, 913

Life Pictorial Atlas of the World, Editors
of Life and Rand McNally (Time; Rand
McNally), 20 Oct. 1961, 1234

Man and Space, R. E. Lapp (Harper).
7 July 1961, 42

Manual of Field Geology, R. R. Comp-
ton (Wiley), 30 Mar. 1962, 1122

Monsoon Asia, E. H. G. Dobby
(Quadrangle Books), 26 Jan. 1962, 307

Oceanography, M. Sears, Ed. (AAAS),
9 June 1961, 1819

Okeanologiya, L. A. Zenkevich, Ed.
(Soviet Acad. of Science, Moscow), 28
July 1961, 277

Photogeology, V. C. Miller et al. (Mc-
Graw-Hill), 30 Mar. 1962, 1123

Physical Geography of Asiatic Russia.
S. P. Suslov, J. E. Williams, Ed. (Free-
man), 21 July 1961, 184

Physical Oceanography, A. Defant (Per-
gamon), 3 Nov. 1961, 1412

Rare Earth Rescarch, E. V. Kleber, Eds.
(Macmillan), 2 Feb. 1962, 364

The Rotation of the Earth, W. H. Munk
and G. J. F. MacDonald (Cambridge
Univ. Press), 24 Nov. 1961, 1683

Under the Sea, M. Burton (Watts), 21
Apr. 1961, 1246

The World of Geology, L. D. Leet and
F. J. Leet, Eds. (McGraw-Hill), 1 Sept.
1961, 607

General

The Affair, C. P. Snow (Scribner), 26
May 1961, 1698

Air Force Scientific Research Bibliogra-
phy, 1950-1956, G. V. Hooker. M. H.
Duffner, A. S. Dann, and D. C. Yates
(Library of Congress), 5 Jan. 1962, 36

American Architecture and Other Writ-
ings, W. H. Jordy and R. Coe, Eds.
(Harvard Univ. Press), 9 Mar. 1962, 781

College Texthooks, J. Clapp (Scarecrow
Press), 21 Apr. 1961, 1242

An Elementary Russian Science Read-
er, I. B. Faden (Methuen), 21 Apr. 1961,
1238

The Future of Mankind, K. Jasper
(Univ. of Chicago Press), 21 Apr. 1961,
1236

Governance of Colleges and Universi-
ties, J. J. Corson (McGraw-Hill), 28 July
1961, 276

Iceland Summer, G. Sutton (Univ. of
Oklahoma Press), 21 Apr. 1961, 1238

Industrial Research Laboratories of the
United States, J. H. Gribbin and S. S.
Krogfus (National Acad. of Sciences-Na-
tional Research Council), 21 Apr. 1961,
1251

Museum Directory of the United States
and Canada, E. O. Christensen, Ed. (Amer-
ican Assoc. of Museums), 21 Apr. 1961,
1241

Productivity and Technical Change, W.
E. G. Salter (Cambridge Univ. Press), 1
Sept. 1961, 608

The Pyramids, A. Fakhry (Univ. of
Chicago Press), 29 Sept. 1961, 936

Russian for Scientists, D. Ward (Mac-
millan), 5 May 1961, 1416

Science Survey, vols. 1 and 2, A. W.
Haslett and J. St. John, Eds. (Macmillan),
10 Nov. 1961, 1514
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A
PHYSICAL
THEORY of
the LIVING
STATE #

GILBERT N. LING, P5.D. L MENE

June 1962  $12.50

® A unique work of scholarship
which provides a new foundation for

" the understanding of the interactions
of proteins, salts and water and on this
erects a unified theory of life processes
at the molecular level.

@ Important features of this book

include Subsidiary Hypothesis of the
Phenomena of Protein Denaturation,
Cellular Electrical Potentials, Excitation,
Enzyme Action, Muscle Contraction.,
Hormone and Drug Action, Selective
Accumulation, Exclusion of and Permeability
to lons and Nonelectrolytes, Immunological
Reactions, Activation of Eggs, Chemical
Embryology, Growth and Differentiation,
and Carcinogenesis.

@ “Ling offers no lessthan...a
general molecular theory of life
phenomena . .. a major synthesis, moving
from the minor variables at the molecular
level to the major properties of the
cellular level . . . Such an integrative and
synthetic treatment cannot fail to give
the whole field of biology a great

forward impetus.” Ralph W. Gerard,
University of Michigan

@ At atime when we look forward
to the merging of the physical and biological
sciences, this is a most stimwulating book,
distinguished by a bold and inquisitive
attitude on the one hand, and careful
experimental methods on the other.”
C.N. Yang
Nobel Lanreate in Physics, 1957

BLAISDELL

Publishing Company
A DIVISION OF RANDOM HOUSE, INC.
501 Madison Avenne » New York 22, N. Y.
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Sciences in Communist China, S. H.
Gould, Ed. (AAAS), 22 Sept. 1961, 829

Scientific and Technical Societies of the
United States and Canada, compiled by
J. H. Gribbin et al. (National Acad. of
Sciences—National Research Council), 23
June 1961, 2006

Scientific Russian Guide, M. A. Emery
and S. A. Emery (McGraw-Hill), 1 Sept.
1961, 610

The Schools, M. Mayer (Harper), 8
Sept. 1961, 664

Taylor’s Encyclopedia of Gardening, N.
Taylor, Ed. (Houghton Mifflin), 21 Apr.

1961, 1240

Theories in Logic, W. Windelband
(Philosophical Library), 16 Mar. 1962,
914

Tropical and Subtropical Agriculture,
vols. 1 and 2, J. J. Ochse, M. J. Soule,
Jr., M. J. Dijkman, and C. Wehlburg
(Macmillan), 21 July 1961, 185

History and Philosophy of Science

Bruna Boken, C. W. Scheel, U. Boklund,
Ed. (Swedish Acad. of Sciences, Stock-
holm), 12 Jan. 1962, 93

Mark Catesby, G. Frick and R. P,
Stearns (Univ. of Illinois Press), 18 Aug.
1961, 467

Changing Views of the Universe, C. A.
Ronan (Macmillan), 28 July 1961, 275

The Collected Letters of Antoni van
Leeuwenhoek, vol. 6, A. Schierbeek and
J. J. Swart and a commission of Dutch
scientists (Swets and Zeitlinger, Amster-
dam), 23 Feb. 1962, 662

Charles Darwin, G. Wichler (Perga-
mon), 1 Sept. 1961, 607

Faraday as a Discoverer,
(Crowell), 12 May 1961, 1472

Galileo and the Scientific Revolution,
L. Fermi and G. Bernardini (Basic Books),
12 May 1961, 1472

Genetics and Evolution: Selected Papers
of A. H. Sturtevant, E. B. Lewis, Ed.
(Freeman), 9 Mar. 1962, 782

The Great Mathematicians, H. W. Turn-

J. Tyndall

bull (New York Univ. Press), 2 Mar.
1962, 719
A History of Mechanics, R. Dugas

(Editions du Griffon, Neuchatel, Switzer-
land), 12 May 1961, 1472

A History of Medicine, vol. 2, Early
Greek, Hindu, and Persian Medicine, H.
E. Sigerist (Oxford Univ. Press), 15 Dec.
1961, 1976

T. H. Huxley, Scientist, Humanist and
Educator, C. Bibby (Horizon Press), 14
Apr. 1961, 1122

Lavoisier, H. Guerlac (Cornell Univ.
Press), 19 Jan. 1962, 209

Man’s Conquest of the Stars, P. Rous-
seau (Norton), 5 Jan. 1962, 35

Mechanics in the Seventeeth Century,
R. Dugas (Editions du Griffon, Neuchatel,
Switzerland), 12 May 1961, 1472

The Mechanization of the World Picture,
E. J. Dijksterhuis (Univ. of Oxford Press),
24 Nov. 1961, 1684

Michelson and the Speed of Light, B.
Jaffe (Doubleday), 12 May 1961, 1472

The Natural History of the Lewis and
Clark Expedition, R. D. Burroughs, Ed.
(Michigan State Univ. Press), 17 Nov.
1961, 1611

— RARE GASES —
and

OOOO)
O

Commercial

ixtures

Test Gas

Span Gas

Zero Gas
Calibration Gas

READILY AVAILABLE

—from the foremost producer
of atmospheric gases

e For many applications, such as:
proportional and Geiger counters
.. . bridge control gas for
instrumentation . . . calibration
standards use in laboratories
and production control.

¢ Mixed to your precise specifications
and tolerances —over a wide
range of variations.

o Fast nation-wide delivery.

SEND FOR NEW 20-PAGE
ONE-SOURCE GAS BOOKLET

First comprehensive
price and specification
list for most gases and
mixtures.

™ cLip coupoN _ATTACH TO
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I I
[ |
| Linde Company, Dept.SM-52 I
pany, Dep |
| Division of Union Carbide Corporation
| 270 Park Avenue, New York 17, N. Y. |
| [ Please send a copy of your booklet !
| listing prices, specifications, and in- !
i formation on LINDE Atmospheric I
| Gases. |
: O Please have a representative I
' |
|
| |
| |
| |
l |
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LINDE
COMPANY

“Linde” and “Union Carbide” are registered
- trade marks of Union Carbide Corporation.
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The Orion Book of Time, F. le Lionnais
(Orion Press), 21 Apr. 1961, 1250

Pioneer Microbiologists of America, P.
F. Clark (Univ. of Wisconsin Press), 29
Sept. 1961, 939

Prediction and Optimal Decision, C. W,
Churchman (Prentice-Hall), 2 June 1961,
1764

Science Awakening, B. L. Van der
Waerden (Oxford Univ. Press), 15 Dec.
1961, 1975

Science Since Babylon, D. J. de Sola
Price (Yale Univ. Press), 9 June 1961,
1817

A Short History of Technology from
the Earliest Times to A.D. 1900, T. K.
Derry and T. I. Williams (Oxford Univ.
Press), 21 July 1961, 183

Some Reflections on Genius and Other
Essays, R. Brain (Lippincott), 4 Aug.
1961, 324

Soviet Marxism and Natural Science,
1917-1932, D. Joravsky (Columbia Univ.
Press), 2 June 1961, 1762

The Structure of Science, E. Nagel (Har-
court, Brace and World), 6 Oct. 1961,
997

They Studied Man, A. Kardiner and E.
Preble (World), 29 Sept. 1961, 939

The Toadstool Millionaires, J. H. Young
(Princeton Univ. Press), 17 Nov. 1961,
1610

The Watershed, A. Koestler (Double-
day), 12 May 1961, 1472

Mathematics

The Algebra of Probable Inference, R.
T. Cox (Johns Hopkins Press), 25 Aug.
1961, 551

Approximate Methods of Higher Anal-
ysis, L. V. Kantorovich and V. I. Krylov
(Interscience), 27 Oct. 1961, 1358

Axiomatic Set Theory, P. Suppes (Van
Nostrand), 16 June 1961, 1915

Boolean Algebra and Its Applications,
J. E. Whitesitt (Addison-Wesley), 14 July
1961, 95

An Introduction to the Mathematics of
Medicine and Biology, J. G. Defares and
I. N. Sneddon (Year Book), 2 June 1961,
1764

Linear Algebra and Group Theory, V.
I. Smirnov, R. A. Silverman, Ed. (Mc-
Graw-Hill), 17 Nov. 1961, 1611

Mathematics in the Making, L. Hogben
(Doubleday), 16 Feb. 1962, 522

Naive Set Theory, P. R. Halmos (Van
Nostrand), 16 June 1961, 1915

New Mathematical Library, vol. 1,
Numbers: Rational and Irrational, 1. Niv-
en; vol. 2, What Is Calculus About?, W.
W. Sawyer; vol. 3, An Introduction to In-
equalities, E. Beckenbach and R. Bellman;
vol. 4, Geometric Inequalities, N. D.
Kazarinoff; vol. 5, The Contest Problem
Book, C. T. Salkind; vol. 6, The Lore of
Large Numbers, P. J. Davis (School Math-
ematics Study Group; Random House),
10 Nov. 1961, 1514

Real Analysis, E. J. McShane (Van
Nostrand), 16 June 1961, 1915

Stationary Processes and Prediction
Theory, H. Furstenberg (Princeton Univ.
Press), 7 Apr. 1961, 1069

Statistical Independence in Probability,
Analysis and Number Theory, M. Kac
(Wiley), 18 Aug. 1961, 466
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Medicine

Human Factors in Jet and Space Travel,
S. B. Sells and C. A. Berry, Eds. (Ronald),
4 Aug. 1961, 325

The Human Skeleton in Forensic Medi-
cine, W. M. Krogman (Thomas), 9 Mar.
1962, 782

Medizinische Grundlagenforschung, vol.
3, K. F. Bauer, Ed. (Thieme, Stuttgart),
15 Dec. 1961, 1976

Oncogenic Viruses, L. Gross, (Perga-
mon), 23 Feb. 1962, 661

The Rickettsial Diseases, P. F. Zdro-
dovskii and H. M. Golinevich (Perga-
mon), 2 June 1961, 1763

Structure and Function of Muscle, vol.
1, Structure; vol. 2, Biochemistry and
Physiology; vol. 3, Pharmacology and
Disease. G. H. Bourne, Ed. (Academic
Press), 19 May 1961, 1590

The Structure of the Eye, G. K. Smel-
ser, Ed. (Academic Press), 19 May 1961,
1592

Tobacco: Experimental and Clinical
Studies, P. S. Larson, H. B. Haag, and
H. Silvette (Williams and Wilkins), 21
July 1961, 184

Physics

The Application of Group Theory in
Physics, G. Ya. Lyubarskii (Pergamon),
11 Aug. 1961, 381

The Atom and Its Nucleus, G. Gamow
(Prentice-Hall), 28 July 1961, 276

Atomic Physics Today, O. R. Frisch
(Basic Books), 28 July 1961, 276

Cosmic Radio Waves, 1. S. Shklovsky
(Harvard Univ. Press), 21 Apr. 1961,
1248

Crossed-Field Microwave Devices, vol.
1, Principal Elements of Crossed-Field De-
vices; vol. 2, Principal Types of Crossed-
Field Devices, Analysis of Oscillator
Systemt Performance, Regional Progress
and Trends. E. Okress, Ed. (Academic
Press), 19 Jan. 1962, 210

Crystal Structure Analysis, M. J. Buer-
ger (Wiley), 21 Apr. 1961, 1247

Digest of Literature on Dielectrics, L.
J. Frisco and T. D. Callinam, Eds. (Na-
tional Acad. of Sciences—National Re-
search Council), 2 Feb. 1962, 366

Electronics in Everyday Things, W. C.
Vergara (Harper), 16 Feb. 1962, 524

The Fluid Dynamics of Drag (film),
pts. 1-4 (Educational Services Inc.), 23
Mar. 1962, 1055

Fourier Transforms and Convolutions
for the Experimentalist, R. C. Jenison
(Pergamon), 29 Dec. 1961, 2093

The Fundamental Atomic Constants,
J. H. Sanders (Oxford Univ. Press), 7
July 1961, 44

Imperfections in Crystals, H. G. Van
Bueren (North-Holland; Interscience), 21
Apr. 1961, 1247

International Education in Physics, S.
C. Brown and N. Clarke, Eds. (Technolo-
gy Press and Wiley), 21 Apr. 1961, 1249

Kinematics of Nuclear Reactions, A. M.
Baldin, V. I. Goldanskii, and I. L. Rozen-
thal’ (Oxford Univ. Press), 30 Mar. 1962,
1122

Motion and Relativity, L. Infeld and
J. Pebaniski (Pergamon), 21 Apr. 1961,
1250
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MEASURE RADIATION DOSAGE

. « « fTaster, easier, safer

This new Bausch & Lomb Microdosimeter Reader measures
X-Ray or Gamma or High Energy Electron radiation...in the
range of 10 to 10,000 rads. .. accurate to at least =4 %,. It reads
changes of fluorescence in B&L Microdosimeter Rods (1mm x
6mm cylinders of silver-activated phosphate glass) as precise
measurements of individual or cumulative dosage or radiation to
which the rods have been exposed.

15 seconds is all it takes to load one of these rods into the
Microdosimeter Reader, set the controls, read the radiation
measurement, unload. And you’re sure of your results because
there’s no chipping of the rods in loading—you measure total
dosage every time. Put this dependable Microdosimeter Reader
to work in your area of responsibility—personnel safety,
aero/space investigation, medical research—for only $1225.
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MC & B Spectrogquality Solvents

B

. Phone or Write for new Chart Showing
U. V., I. R. and Near I. R. Transmittance of
MC&B Spectroquality Solvents

The new edition of the MC&B Spectroquality Wall Chart is
now ready. The 113" x 24” chart shows, in color, maximum
Ultraviolet, Infra-red and Near Infra-red Transmittance of the
MC&B line of 34 Spectroquality Solvents. (The MC&B Spec-
troquality line is the most complete line of high purity sol-
vents designed for Spectrophotometric use.) We’ll be glad to
send you a copy of this useful chart without charge.

Matheson Coleman & Bell
Division of The Matheson Company, Inc.
Norwood (Cincinnati), Ohio; East Rutherford, New Jersey

Linear-MOVEMENT _ancuLar

MINI-MANIPULATOR

These units are designed to afford
the maximum flexibility in the mini-
mum space. Two models are avail-
able. CS-56-3 has % inch linear
movement in the X,Y,Z planes. CS-
56-4 has both linear and angular
movement (X-25°-0-35° and Y-15°-
0-15°). All linear dials are gradu-
ated in thousands of an inch.

CSI MICROSCOPE STAGE

This unit has a measuring range of
‘___Fofg'_sl’::" 3 inch W x 12 inch L x 4% inch H.
: This tool was designed for inspec-
tion, study and coordinate measure-
ments of various kinds. Examples
would be interfergrams, Electron
Microscope Slides, etc. The Micro-
scope is moved by the stage left to
right, in or out, by one of three
precision screws.

BROCHURE AND PRICE UPON REQUEST

CUSTOM SCIENTIFIC INSTRUMENTS, Inc.

541 DEVON STREET KEARNY, N. J.
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The New Age in Physics, H. Massey
(Harper), 19 May 1961, 1591

Nuclear Forces and the Few-Nucleon
Problem, vols. 1 and 2, T. C. Griffith and
E. A. Power, Eds. (Pergamon), 28 Apr.
1961, 1350

Nuclear Sizes, L. R. B. Elton (Oxford
Univ. Press), 29 Dec. 1961, 2092

Physics for the Inquiring Mind, E. M.
Rogers (Princeton Univ. Press), 21 July
1961, 185

Physics of the Upper Atmosphere, J. A.
Ratcliffe, Ed. (Academic Press), 14 Apr.
1961, 1123

Plasma Physics, J. E. Drummond (Mc-
Graw-Hill), 28 Apr. 1961, 1349

Radiation Damage in Solids, D. S. Bil-
lington and J. H. Crawford, Jr. (Prince-
ton Univ. Press), 23 June 1961, 2007

Radioactive Wastes, J. C. Collins, Ed.
(Wiley; Spon, London), 6 Oct. 1961, 1001

Retrieval Guide to Thermophysical
Properties Research Literature, vol. 1,
book 1, pt. A, Guide to Substance Classi-
fication and Numerical Codes; pt. B,
Dictionary of Synonyms and Trade Names;
pt. C, Directory of Substances; book 2,
Classified Search Index; book 3, Master
Bibliography. Y. S. Touloukian, Ed. (Mc-
Graw-Hill), 8 Sept. 1961, 662

Shape and Flow, A. H. Shapiro (Double-
day), 23 Mar. 1962, 1055

The Theory of Crystal Structure Anal-
ysis, A. I. Kitaigorodskii (Consultants
Bureau), 3 Nov. 1961, 1412

The Theory of Space, Time, and Gravi-
tation, V. Fock (Pergamon), 21 Apr.
1961, 1248

Wave Propagation in a Turbulent Me-
dium, V. I. Tatarski (McGraw-Hill), 4
Aug. 1961, 324

What Is Relativity?, L. D. Landau and
G. B. Rumer (Basic Books), 14 July 1961,
95

X-Ray Analysis of Organic Structure,
S. C. Nyburg (Academic Press), 1 Sept.
1961, 609

Political Science

Arms Control, Disarmament, and Na-
tional Security, D. G. Brennan, Ed.
(Braziller), 22 Dec. 1961, 2031

Atoms and Men, L. Leprince-Ringuet
(Univ. of Chicago Press), 15 Sept. 1961,
726

Battle for the Mind, W. Sargant (Pen-
guin Books), 16 June 1961, 1912

The Birth of the Bomb, R. W. Clark
(Horizon Press), 8 Sept. 1961, 661

Coercive Persuasion, E. Schien in col-
laboration with I. Schneier and C. H.
Barker (Norton), 16 June 1961, 1912

Community Political Systems, vol. 1,
M. Janowitz, Ed. (Free Press), 21 July
1961, 186

Congo, A. P. Merriam (Northwestern
Univ. Press), 14 July 1961, 94

The Emerging States of French Equa-
torial Africa, V. Thompson and R. Adloff
(Stanford Univ. Press), 21 Apr. 1961,
1240

The Export Economies, J. V. Levin
(Harvard Univ. Press), 21 Apr. 1961,
1239

The Impact of Atomic Energy, E.
Hiebert (Faith and Life Press), 20 Oct.
1961, 1232
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ELECTROMAGNETIC
WAVES

edited by Rudolph E. Langer

Sixteen lectures delivered at a sym-
posium conducted by the Mathe-
matics Research Center, U. S.
Army, at the University of Wis-
Madison, April 10-12,
1961, analyzing the fundamental
facts of wave behavior. 416 pp.,
illus. $6.00

consin,

RUSSIAN-ENGLISH
MATHEMATICAL
DICTIONARY

by L. M. Milne-Thomson

This dictionary includes about 12,-
000 terms relating to pure and ap-
plied mathematics, along with an
outline of Russian grammar and a
list of abbreviations. Where ap-
plicable, the root of the word is in-
dicated, a valuable aid to memory.
June, 224 pp. $6.00

BIBLIOGRAPHY OF
AGRICULTURAL
METEOROLOGY

by Jen Yu Wang
and Gerald L. Barger

Probably the most inclusive and
comprehensive listing of publica-
tions in agricultural meteorology
ever assembled in one book—over
11,000 references from world-wide
sources. Complete author and sub-
ject indexes, a user’s guide, and a
list of abbreviations are included.
Descriptive commentary opens each
chapter. 688 pp. $6.75

THE UNIVERSITY
OF WISCONSIN
PRESS

430 Sterling Court
Madison 6, Wisconsin

PRESS

Japan Subdued, H. Feis (Princeton Univ.
Press), 20 Oct. 1961, 1231

Man Takes Control: Cultural Develop-
ment and American Aid, C. J. Erasmus
(Univ. of Minnesota Press), 26 May
1961, 1697

The Manipulation of Human Behavior,
A. D. Biderman and H. Zimmer, Eds.
(Wiley), 16 June 1961, 1912

May Man Prevail, E. Fromm (Double-
day), 26 Jan. 1962, 305

Migrants and Proletarians, W. Elkan
(Oxford Univ. Press), 8 Sept. 1961, 663

The Policy Machine, R. E. Elder (Syra-
cuse Univ. Press), 14 Apr. 1961, 1124

The Political Foundations of Interna-
tional Law, M. A. Kaplan and N. DeB.
Katzenbach (Wiley), 23 Feb. 1962, 658

Political Science, V. Van Dyke (Stan-
ford Univ. Press), 4 Aug. 1961, 322

Postwar Negotiations for Arms Con-
trol, B. G. Bechhoefer (Brookings In-
stitution), 22 Dec. 1961, 2031

Sahara, Desert of Destiny, G. Gerster
(Coward-McCann), 12 May 1961, 1473

Science and Public Administration, J.
L. McCamy (Univ. of Alabama Press),
6 Oct. 1961, 999

Science and the Nation: Policy and
Politics, J. S. Dupré and S. A. Lakoff
(Prentice-Hall), 30 Mar. 1962, 1119

Science and the New Nations, R.
Gruber, Ed. (Basic Books), 19 Jan. 1962,
208

Science in the Cause of Man, G. Piel
(Knopf), 19 Jan. 1962, 208

Small Groups and Political Behavior,
S. Verba (Princeton Univ. Press), 21
July 1961, 186

Social Change in Latin America Today,
R. Adams, J. P. Gillin, A. R. Homberg,
O. Lewis, R. W. Patch, and C. Wagley
(Harper), 12 May 1961, 1471

The Soviet Union, G. Jorré (Longmans),
21 July 1961, 184

Strategy and Arms Control, T. C.
Shelling and M. H. Halperin (Twentieth
Century Fund), 22 Dec. 1961, 2031

Studies in World Public Order, M. S.
McDougal et al. (Yale Univ. Press), 23
Feb. 1962, 658

Thought Reform and the Psychology of
Totalism, R. Lifton (Norton), 16 June
1961, 1912

Trends in Government Financing, M.
A. Copeland (Princeton Univ. Press), 21
Apr. 1961, 1239

Psychology

The Achieving Society, D. C. McClel-
land (Van Nostrand), 17 Nov. 1961, 1608

Bargaining and Group Decision Mak-
ing, S. Siegel and L. E. Fouraker (Mc-
Graw-Hill), 14 July 1961, 95

Behaviour, D. E. Broadbent (Basic
Books), 23 Feb. 1962, 661

Developments in Mathematical Psychol-
ogy, R. D. Luce, Ed. (Free Press), 28
Apr. 1961, 1350

Educating Gifted Children, R. F. De-
Haan and R. .J. Havinhurst (Univ. of
Chicago Press), 6 Oct. 1961, 1000

Fights, Games, and Debates, A. Rapo-
port (Univ. of Michigan Press), 21 Apr.
1961, 1240

Gifted Children, M. F. Freehill (Mac-
millan), 7 July 1961, 43

Portable
Cool...

THE SCIENTIST'S LIGHT BOX

TILTS EASILY
FOR TABLE-TOP
USE

Model 12-12D for 8% X 11”
curves, charts, spectra, X-ray
film, biological samples, ete.
Model 12-20E for double size
sheets 117 X 18",

FITS STANDARD
DESK DRAWER FOR
STORAGE OR USE

Keep GLOW BOX in your
desk drawer immediately
available whenever you wish
to examine, compare, or
trace. It’'s so convenient!

STANDS
UPRIGHT FOR
DEMONSTRATIONS

The uniform, diffuse light
focuses attention on displays
of samples for lectures,
demonstrations, etc.

SEND CARD FOR LITERATURE

INSTRUMENTS for
RESEARCH and

INDUSTRY
CHELTENHAM, PA.
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Handbook of Abnormal Psychology,
H. J. Eysenck, Ed. (Pitman; Basic Books),
19 May 1961, 1590

Handbook of Research Methods in Child
Development, P. H. Mussen, Ed. (Wiley),
26 May 1961, 1699

Intelligence and Attainment Tests, P.
E. Vernon (Philosophical Library), 12
Jan. 1962, 94

Language and the Discovery of Reality,
J. Church (Random House), 18 Aug.
1961, 466

Language, Culture and Personality, L.
Spier, A. 1. Hallowell, and S. S. Newman,
Eds. (Sapir Memorial Publication Fund),
16 June 1961, 1915

Lectures in Psychiatry, H. W. Brosin,
Ed. (Univ. of Pittsburgh Press), 29 Sept.
1961, 940

The Measurement of Abilities, P. E.
Vernon (Philosophical Library), 12 Jan.
1962, 94

The Myth of Mental Illness, T. S. Szasz
(Harper), 15 Dec. 1961, 1974

The Role of Speech in the Regulation
of Normal and Abnormal Behavior, A. R.
Luria, J. Tizard, Ed. (Pergamon), 13
Oct. 1961, 1063

The Science of Dreams, E. Diamond
(Doubleday), 23 Mar. 1962, 1057

Visual Space Perception, W. H. Ittelson
(Springer), 21 Apr. 1961, 1241

Social Sciences

The Adolescent Society, J. S. Coleman
(Free Press), 13 Oct. 1961, 1061

The American College, N. Sanford
(Wiley), 12 Jan. 1962, 93

The American High School and the
Talented Student, F. O. Copley (Univ.
of Michigan Press), 19 Jan. 1962, 209

The City in History, L. Mumford (Har-
court, Brace and World), 27 Oct. 1961,
1354

City Invincible, C. H. Kraeling and R.
M. Adams, Eds. (Univ. of Chicago Press),
27 Oct. 1961, 1354

Culture and Social Character, S. Lipset
and L. Lowenthal, Eds. (Free Press),
5 Jan. 1962, 32

The Education of Nations: A Com-
parison in Historical Perspective, R. Ulich
(Harvard Univ. Press), 28 Apr. 1961,
1348

Fertility and Survival, A Sauvy (Crite-
rion Books), 2 Feb. 1962, 365

A Grammar of Human Values, O. von
Mering (Univ. of Pittsburgh Press), 21
July 1961, 186

The Impact of Educational Television,
W. Schramm, Ed. (Univ. of Illinois Press),
7 Apr. 1961, 1066

Mathematical Thinking in the Measure-
ment of Behavior, H. Solomon, Ed. (Free
Press), 5 May 1961, 1417

National Character and National Stereo-
types, H. C. J. Duijker and N. H. Frijda
(Humanities Press), 13 Oct. 1961, 1064

Population, W. Petersen (Macmillan),
22 Sept. 1961, 827

Populgtion Control,
(Oceana Publications,
Sept. 1961, 827

Population Perspective, P. M. Hauser
(Rutgers Univ. Press), 22 Sept. 1961, 827

The Preindustrial City, G. Sjoberg (Free
Press), 27 Oct. 1961, 1354

M. G. Shimm
New York), 22

Slums and Suburbs, J. B. Conant (Mc-
Graw-Hill), 24 Nov. 1961, 1683

Structure and Personality, Y. A. Cohen
(Holt, Rinehart and Winston), 8 Sept.
1961, 662

Structure of Higher Education, W. O.
Penrose (Van Keulen, The Hague), 24
Nov. 1961, 1685

Television in the Lives of our Children,
W. Schramm, J. Lyle, and E. B. Parker
(Stanford Univ. Press), 7 Apr. 1961,
1066

Toward a Science of Mankind, L.
Thompson (McGraw-Hill), 10 Nov. 1961,
1516

Trends in Social Sciences, D. P. Ray,
Ed. (Philosophical Library), 12 Jan. 1962,
94

Values and ldeals of American Youth,
E. Ginzberg, Ed. (Columbia Univ. Press),
27 Oct. 1961, 1357

The Virgin’s Children, W. Madsen
(Univ. of Texas Press), 7 July 1961, 43

Work-Study Programs, J. W. Wilson
and E. H. Lyons (Harper), 9 Feb. 1962,
426

Technology

Ceramics, Physical and Chemical Fun-
damentals, H. Salmang (Butterworth),
5 Jan. 1962, 35

Computers and Common Sense, M.
Taube (Columbia Univ. Press), 2 Mar.
1962, 718

Digital Applications of Magnetic De-
vices, A. J. Meyerhoff et al., Eds. (Wiley),
14 July 1961, 96

Digital Computers and Nuclear Re-
actor Calculations, W. C. Sangren (Wiley),
21 Apr. 1961, 1251

The Encyclopedia of Microscopy, G. L.
Clark, Ed. (Reinhold; Chapman and Hall),
16 June 1961, 1916

Handbook of Textile Testing and Quali-
ty Control, E. B. Grover and D. S. Hamby
(Interscience), 5 May 1961, 1415

Industrial Dynamics, J. Forrester,
(M.LIT. Press; Wiley), 9 Feb. 1962, 426

Management Sciences, Models and
Techniques, vols. 1 and 2, W. Churchman
and M. Verhulst, Eds. (Pergamon), 21
Apr. 1961, 1249 ’

Metallic Fatigue, W. J. Harris (Perga-
mon), 3 Nov. 1961, 1413

Ore Microscopy, E. N. Cameron (Wiley),
16 Feb. 1962, 523

Polythene, A. Renfrew and P. Morgan,
Eds. (lliffe; Interscience), 7 Apr. 1961,
1069

Practical Microscopy, C. L. Dudding-
ton (Pitman), 12 May 1961, 1474

Systems, D. P. Eckman, Ed. (Wiley),
12 Jan. 1962, 95

Understanding Digital Computers, P.
Siegel (Wiley), 5 Jan. 1962, 36

Viscoelastic Properties of Polymers,
J. D. Ferry (Wiley), 21 Apr. 1961, 1251

Zoological Sciences

Aedes Aegypti (L.) the Yellow Fever
Mosquito, S. R. Christophers (Cambridge
Univ. Press), 12 May 1961, 1473

Animal Ecology, S. C. Kendeigh (Pren-
tice-Hall), 2 Feb. 1962, 363

Animal Sounds and Communication
(record included), W. E. Lanyon and
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W. N. Tavolga, Eds. (American Inst. of
Biological Sciences), 21 Apr. 1961, 1244

Animals as Social Beings, A. Portmann
(Viking Press), 16 Feb. 1962, 523

Beetles, E. Reitter (Putnam), 9 Mar.
1962

The Beetles of the United States, R. H.
Arnett, Jr. (Catholic Univ. of America
Press), 21 Apr. 1961, 1246

Bestiaire &’ Amour, J. Rostand (Double-
day), 16 Feb. 1962, 523

Biology and Comparative Physiology of
Birds, vol. 1, A. J. Marshall, Ed. (Aca-
demic Press), 7 Apr. 1961, 1068

Bird Study, A. J. Berger (Wiley), 6
Oct. 1961, 1000

Birds of the World, O. L. Austin, Jr.,
H. S. Zim, Ed. (Golden Press), 23 Feb.
1962, 661

The Ciliated Protozoa, J. O. Corliss
(Pergamon), 13 Oct. 1961, 1063

A Classification of Living Animals,
Lord Rothschild (Longmans, Green;
Wiley), 1 Dec. 1961, 1745

Communication among Social Bees, M.
Lindauer (Harvard Univ. Press), 15 Sept.
1961, 727

Desert Wildlife, E. C. Jaeger (Stanford
Univ. Press), 16 Feb. 1962, 524

Fortschritte der Zoologie, vol. 13, H.
Bauer, Ed. (Fischer, Stuttgart), 16 Feb.
1962, 524

The Giant African Snail, A. R. Mead
(Univ. of Chicago Press), 9 Feb. 1962,
426 '

The Herring Gull's World, N. Tinber-
gen (Basic Books), 15 Sept. 1961, 727

An Index to the Genera and Species of
the Foraminifera, 1890-1950 (George
Vanderbilt Foundation, Stanford Univ.),
15 Sept. 1961, 725

Introduction to the Study of Animal
Populations, H. G. Andrewartha (Univ. of
Chicago Press), 16 Feb. 1962, 523

Das Leben des Szelider Sees (Akade-
miai Kiad6, Budapest), 2 June 1961, 1765

Living Amphibians of the World, D. M.
Cochran (Doubleday), 18 Aug. 1961, 465

Living Fishes of the World, E. S. Herald
(Doubleday), 23 June 1961, 2006

Mammals of Wisconsin, H. H. T. Jack-
son (Univ. of Wisconsin Press), 5 May
1961, 1415

Man and Dolphin, J. C. Lilly (Double-
day), 29 Sept. 1961, 938

The Orion Book of Evolution, J. Ro-
stand (Orion Press), 26 May 1961, 1700

Porpoise and Sonar, W. N. Kellogg
(Univ. of Chicago Press), 29 Sept. 1961,
938

Principles of Animal Taxonomy, G. G.
Simpson (Columbia Univ. Press), 19 May
1961, 1589

The Recent Mammals of Arizona: Their
Taxonomy and Distribution, E. L. Cock-
rum (Univ. of Arizona Press), 5 May
1961, 1415

Sea Birds, C. Vaucher (Oliver and
Boyd), 28 Apr. 1961, 1348

Some Aspects of Life in Fresh Water,
E. J. Popham (Harvard Univ. Press), 1
Dec. 1961, 1747

Traité de Zoologie, vol. 5, pt. 1, Anné-
lides, Myzostomides, Sipunculiens, Echiu-
riens, Priapuliens, Endoproctes, Phoroni-
diens; pt. 2, Bryozoaires, Brachiopodes,
Chétognathes, Pogonophores, Mollusques.
P.-P. Grasse, Ed. (Masson), 16 June 1961,
1915

11 MAY 1962

Consider these
new Mosby textbooks
and new editions
for your courses
next semester

Just Published!
INTEGRATED BASIC SCIENCE

This book presents the basic sciences as
they interrelate and interact with the vari-
ous physiological systems of the human
body.

By STEWART M. BROOKS, M.S. Published March,

}9682 507 pages, 634" x 9Va2", illustrated. Pl‘ltl,
7

Just Published!

AN INTRODUCTION TO
PLANT BIOLOGY

This new book provides a comprehensive,
up-to-date and scientific presentation and
survey of the plant world. Includes discus-
sions of the life cycle of 22 representative
plants.

By DALE C. BRAUNGART, Ph.D. and ROSS H.
ARNETT, Jr., Ph.D. Published February 1962. 411
pages, 6%“ 912", Price, $7.00.

Just Published! New 6th Edition
BIOCHEMISTRY

This new edition emphasizes the clinical,
physiological and nutritional aspects of
the entire field of biochemistry.

By ISRAEL S. KLEINER, Ph.D. and JAMES M.
ORTEN, Ph.D. Published April, 1962. 6th edition,
867 pages, 62" x 9V2’, 131 illustrations and 5
color plates. Price, $9.75.

Just Published! New 6th Edition

LABORATORY INSTRUCTIONS
IN BIOCHEMISTRY

This book integrates the science of bio-
chemistry into the overall medical educa-
tion curriculum and covers general bio-
chemistry, clinical biochemistry, nutrition
and toxicology.

By ISRAEL S. KLEINER, Ph.D. and LOUIS B. DOTTI,
Ph.D. Published April, 1962. 6th edition, 202
pages, 714" x 10V2'’, Price, $3.95.

Just Published! New 4th Edition

DISSECTION OF THE CAT
(AND COMPARISONS WITH
MAN)

This manual gives directions on how to
dissect the cat and how to expose each of
the principal organs of each system of the
cat. This is correlated with the anatomy
of man.

By BRUCE M. HARRISON, Ph.D., Sc.D. Published
Aprll 1962. 4th edition, 2i4 pages, 7V4" x 1012,
72 illustrations. Price, $3.75.

00000
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Just Published!
INTRODUCTORY ZOOLOGY

This superbly illustrated presentation of
zoology relates science to life and to
many of the important issues of the day.

By I.INCOI.N COLES PETTIT, Ph.D. Published
March, 1962, 619 pages, 6‘%” x 9V2'’, 246 figures,
225 drnwmgs Price, $7.50

Just Published! New 5th Edition

LABORATORY OUTLINE FOR
GENERAL ZOOLOGY

This manual is based on the premise that
a thorough and complete understanding
of the laboratory portion of the course
in general zoology is fundamental to a
comprehension of the basic principles of
the subject.

By GEORGE EDWIN POTTER, Ph.D.
April, 1962. 5th edition, 335 pages, 7Vi4"
77 illustrations. Price, $4

Just Published! New 6th Edition

GENERAL BIOLOGY
The Science of Biology

This book is a complete, up-to-date sci-
entific treatment of the more important
phenomena in both plants and animals—
with emphasis on human biology.

By WILLIAM C. BEAVER, Ph.D., Sc.D. Published
April, 1962. 6th edition, 765 pages, 634" x 92",
489 illustrations. Price, $8.00.

Just Published!

WORKBOOK AND
LABORATORY MANUAL IN
GENERAL BIOLOGY

Emphasis in this manual is on human
biology, higher plants, economic impor-
tance, applied biology, conservation of
resources and heredity.

By WILLIAM C. BEAVER, Ph.D., D. Sc. Published
January, 1962, 6th edition, 299 pages, 714" x
10Y4%"’. Price, $3.75.

2nd Edition!

INTEGRATED PRINCIPLES
OF ZOOLOGY

This textbook shows the integration of
each major group of animals into an
evolutionary blueprint of the animal king-
dom and clearly bringing out—man’s
niche in the balance of nature.

By CLEVELAND P. HICKMAN, Ph.D. 1961, 2nd edi-
tion, 972 pages, 634" x 912"/, 639 illustrations.
Price, $7.75.

Published
x 1012",

New 6th Edition

Gladly Sent to Teachers for Consideration As Texts!

THE C. V. MOSBY COMPANY

3207 Washington Boulevard

>

Publishers
St. Louis 3, Mo.
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New i
lerating versatilit
for your
vacuum system

23 interchangeable components operate
through either multi-port Feed-Thru Collars,
or can be used independently.

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

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

Write today for detailed brochure V-4-14.

Ilustrated: 12” Feed-Thru Collar with following
components (clockwise from top): V-4-200 Elec-
tron-Beam Deposition Assembly; V-4-1001 Blank-
off Flange; V-4-100 Rotary Vacuum Seal; V-4-160
Bleed Valve Assembly; Blank-off Flange V-4-1001

405 Glenshaw Street, Orangeburg,N.Y.
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MICRO PROJECTION

with the
REICHERT

MICRO=VIEWSCOPES

* NO eyestrain
* NO intense motionless inspection
* NO time-consuming setups

MICRO-VIEWSCOPE 11

The Micro-Viewscope Model Il is a complete
micro-projector combining a microscope, an
illuminating system and a projection screen into
one compact unit. Magnifications 50x to 1000x.

MICRO-VIEWSCOPE ATTACHMENT

The Micro-Viewscope Attachment instantly
converts any available microscope with
monocular tube into a micro-projection wnit.

REQUEST LITERATURE
WILLIAM J. HACKER & CO., INC.

BOX 646 ® WEST CALDWELL, N. J. ® CAPITAL 6-8450
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NEW VisIDOME
INCUBATOR

FUNCTION WITH A FLAIR! Clean-lined
ultra-modern styling...a welcome addition
to every well-equipped laboratory or doc-
tor’s office. Full visibility is achieved
through the clear plastic domed cover; thus
specimens may be viewed without dlsturbmg
them. Unit has a handsome “prestige” look

.is portable, can be carried easily by one
person and set upon any table top. Ingeni-
ous, uncomplicated design eliminates cor-
ners and crevices, facilitates cleaning; and

Never before such
complete visibility...
such low cost!

the tray can be sterilized. New flexible plas-
tic hinge (no hinge pin) is guaranteed for
one million flexes! Tray measures 12” x 21”;
inside height of dome is 834”". Tempera-
ture: ambient to 140° E Capacity is Just
about twice that of competitive units..

the all-new VisiDome’s amazingly low pnce
virtually defies comparison. Yet, in spite of
its modest cost, this is a finely ‘made U. S.
product, with’ top quality construction
throughout.

T-14510 VISIDOME INCUBATOR ...

Write for detailed bulletin.

%W/L@ﬁwm .

26 No. Moore St., Dept. 524, New York 13, N. Y.

$78.50
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|
I Over 500 different characters on one typewriter.
, Fits any standard typewriter—insert symbols
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3127 Colvin Street, Alexandria 7,
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as you type. Call your local office equipment
dealer for. additional information and catalog
of symbols, or write to address below.
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mechanical enterprises, inc.
Virginia

plastics processing. The society is grow-
ing steadily and is keeping pace with
the dynamic expansion of the plastics
industry.

“SPE,” as it is known throughout the
world, was founded in Detroit in 1941.
It was incorporated in 1942 under
the laws of the state of Michigan as
a nonprofit organization. From its birth
it has kept pace with the industry, and
today it sponsors 48 geographical sec-
tions in this country and abroad. It is
actively and effectively advancing plas-
tics scientific theory and fundamental
engineering technology and, by such
activity, enhancing the status of the
plastics engineer and scientist by en-
couraging their participation, as mem-
bers of the society, in SPE’s many and
various technical programs.

These include publication of original
engineering or scientific articles in either
of the two society publications—the
SPE Journal and SPE Transactions.
Also, a series of technical volumes is
continuously sponsored by the society,
authored and edited by members of
SPE. Technical meetings and confer-
ences play a vital role in the society’s
activities. Such meetings include month-
ly section meetings, several regional
technical conferences held each year,
and the annual technical conference of
the soceity.

The society is governed by a council
which is comprised of the officers of
the society and one elected council-
man from each section. The section,
the basic unit of the society, is man-
aged by its own officers and board of
directors.

Membership in the Society of Plas-
tics Engineers is extended to all whose
previous technical and scientific educa-
tion or training, experience, or present
occupation qualify them to carry out
the objectives of the society. There are
four distinct classifications of member-
ship: senior, associate, junior, and stu-
dent.

In addition, SPE sponsors 16 pro-
fessional activity groups, each designed
to meet the specific requirements of spe-
cialized technical fundamentals of the
plastics and related industries.

Officers of the society for 1962 are
as follows: president, James R. Lamp-
man (General Electric Company); sec-
retary, George P. Kovach (Foster
Grant Company); and executive secre-
tary, Colin Campbell (Society of Plas-
tics Engineers).

F. W. REYNoOLDs
Society of Plastics Engineers, Inc.,
Stamford, Connecticut
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OXFORD BOOKS
OF EXCEPTIONAL INTEREST

EIGENFUNCTION EXPAN-
SIONS ASSOCIATED WITH
SECOND-ORDER DIFFER-
ENTIAL EQUATIONS

Part One, Second Edition

By E. C. TITCHMARSH. For
this second edition many im-
provements in the analysis
have been incorporated, and
the latter part of the book has
been completely rewritten. The
ground covered remains, how-
ever, the same as in the first
edition. $6.75

OXIDE MAGNETIC
MATERIALS

By K. J. STANDLEY. This
book discusses the basis prin-
ciples of ferrimagnetism and
the physical properties of fer-
rimagnetic materials, and pre-
sents an account of their prep-
aration and crystallography.
109 figures. (Monographs on
the Physics and Chemistry of
Materials) $5.60

THE INSPIRATION
OF SCIENCE

By SIR GEORGE THOM-
SON. One of the most dis-
tinguished scientists of our
day displays the intellectual
aspect of science to the lay-
man. Taking examples from
physics, he shows how a scien-
tist thinks and works, explains
some of the most important
ideas of modern physics, and
begins to define the place of
science in our cultural life.
5 half-tones: 15 line cuts.
$4.00

AN INTRODUCTION
TO COMPUTING

By R. WOOLDRIDGE. This
is an introduction to the nu-
merical techniques that are
helpful for understanding the
use of the digital computer,
and also to programming for
computers. It is intended for
engineers and students of en-
gineering and science rather
than for mathematicians; but
it assumes that the reader will
have considerable familiarity
with the use of fairly complex
equations. $4.80

At all bookstores

OXFORD UNIVERSITY PRESS
New York 16
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Society for Clinical and
Experimental Hypnosis

The Society for Clinical and Ex-
perimental Hypnosis, a new affiliate of
the AAAS, was organized in 1949 and
included among its early members some
25 contributors who had been active in
this field. The founding president,
Jerome M. Schneck, served until 1955.
He was succeeded by Bernard B.
Raginsky (1955-58), Roy M. Dorcus
(1958-59), and Jacob H. Conn (1959-
61). The present membership exceeds
600.

The objectives of the society, as de-
fined in its constitution, are “to stimu-
late and support the professional pur-
suit of research in this field [hypnosis]
and its boundary areas, to encourage
cooperation among members of profes-
sional and scientific disciplines with
regard to the utilization of hypnosis in
research and in practice, to support
communication by scientific meetings
as well as by publications, to set up
standards of adequacy and ethics for
those making use of hypnosis, and to
strive toward the establishment of for-
mal and standardized training facilities
for those who qualify.”

In its early days the society was com-
posed primarily of psychologists and
psychiatrists who had published widely.
Later, its membership was broadened
to include physicians and dentists.

Requirements for associate member-
ship at present are as follows: the ap-
plicant must possess a doctor’s degree
in medicine, dentistry, or psychology,
must have completed an acceptable
initial course in hypnotic techniques,
and must be actually using hypnosis in
his clinical practice or research. Full
membership requires that the person
shall have had an additional 2 years of
acceptable experience in the clinical
uses of hypnosis, or that he shall have
published a scientific paper in the field.
The designation “fellow” is an honor
awarded by special action of the execu-
tive council to members who have
made outstanding contributions either
to the society or to the field of scien-
tific hypnosis.

Membership within the society is
drawn from the disciplines of medicine,
dentistry, and psychology, and the em-
phasis is on encouraging intercommuni-
cation between research worker and
practicing clinician. One of the basic
tenets of the society is that clinical
practice, to be sound, should not be
separated from basic science. The so-
ciety name reflects this view.

® At laboratory
supply houses
everywhere

TYGON"

plastic

TUBING

D Flexible

D Glass-clear

D Chemically inert
P 73 Standard sizes




The society encourages its members
to undertake original scientific studies.
As a result, at least three-fourths of all
English-language publications in the
field of scientific hypnosis appearing
within the past decade have been writ-
ten by members of the society. A few
nondoctoral scientists (not more than
ten) who have made outstanding pub-
lished contributions to the field have
been admitted to membership.

The Institute for Research in Hyp-
nosis was organized to serve as a re-
search and training center in scientific
hypnosis. It was incorporated in the
state of New York as a nonprofit sci-
entific foundation, was granted a char-
ter by the Department of Education
of that state, and was made responsible
to the Board of Regents of the Univer-
sity of the State of New York through

the New York State Commissioner of
Education.

The institute has received funds
donated to it for research purposes, has
sponsored and presented courses and
workshops, has made awards for out-
standing papers, and has initiated and
carried through various research pro-
jects. Through its publications society,
numerous books and monographs have
been published.

The quarterly International Journal
of Clinical and Experimental Hypnosis,
originally entitled the Journal of Clini-
cal and FExperimental Hypnosis, has
been published by the society since
1953. Its pages have been devoted to
original papers and are open to con-
tributors on a world-wide basis, whether
or not they are affiliated with the so-
ciety. In January 1959 the Journal en-

N
OW... two MODELS .-

i ﬁ

THE ALL NEW
DEC-O-GRAM

This QOHAUS overhead
triple beam balance features
2610 gram capacity,
box end beam, sliding
center

latest

sturdy
type
poise with indicating
panel, self aligning bearings,
self storing attachment weights,

and specific gravity plotform.

Available in: :
Model 3600 [Metric)
Madel 3601 (Aveir.)
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1050 COMMERCE AVENUE
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_through use of two 100 gram
self stored attachment weights.
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form. : '
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UNION, NEW JERSEY

larged its editorial board to include a
number of distinguished foreign editors
and was given its present name.

With the broadening of membership
in the society to provide for the affilia-
tion of people who did not yet have the
many years of experience and the re-
search skill which characterized early
members, the executive council became
increasingly aware of the need for some
high-level accreditation, some way of
indicating individuals whose back-
ground enabled them to provide “ex-
pert” skills in using hypnosis in re-
search and in clinical practice. Its
thinking in this respect paralleled that
which brought about the establishment
of specialty boards in the professions
of medicine, dentistry, and psychology.

In the summer of 1958 the executive
council voted to instruct its research
and training branch, the Institute for
Research in Hypnosis, to incorporate
under its charter the American Board
of Clinical Hypnosis, with three auton-
omous subsections: the American
Board of Medical Hypnosis, the Ameri-
can Board of Hypnosis in Dentistry,
and the American Board of Examiners
in Psychological Hypnosis.

The American Board of Clinical
Hypnosis was incorporated in the state
of New York with the “consent” of the
state Commissioner of Education, to
whom the institute is responsible. While
the three subboards are autonomous
and have no authority regarding the
evaluation of each other’s candidates,
they maintain continuous communica-
tion and have established comparable
requirements for their respective cer-
tifications.

An applicant to the American Board
of Medical Hypnosis must hold a diplo-
ma from a medical specialty board or
be an active member of the Academy
of General Practice. Seven or more
years of substantial experience in the
clinical uses of hypnosis are required
for admission to the examinations of
the board.

The American Board of Examiners
in Psychological Hypnosis issues diplo-
mas in “clinical hypnosis” and in “ex-
perimental hypnosis.” Candidates for
the “clinical” diploma are now required
(by agreement with the American Psy-
chological Association) to be holders
of diplomas from the American Board
of Examiners in Professional Psychol-
ogy. Five years of creditable experi-
ence in the clinical or experimental uses
of hypnosis are a prerequisite for ad-
mission to the examinations.

The American Board of Hypnosis in
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NOW

A LOW COST METERING

PUMP

FOR
SULPHURIC ACID
AND OTHER

STRONG OXIDIZING AGENTS

special formulation of Hypalon makes the dependable

SIGMAMOTOR Pump applicable for metering sul-
phuric acid or other strong oxidizing agents. Liquid is

forced through
Hypalon tubing by
wave-like action
of steel fingers.
Never contacts

metal.

Model T6SH opens to permit change
of tubing easily — quickly.

SIGMAMOTOR Inc. |

68 NORTH MAIN STREET e MIDDLEPORT, NEW YORK

Now a -

MICROMANIPULATOR
“CAILLOUX”

Unmatched flexibility of movements in all directions in space are
achieved by natural hand movements under magnifications of
100 X to 2000 X without adjustment. The “Cailloux" advanced
design combines maximum speed, precise response and stability
with unusual ease of operation. Back-lash, parasitic vibrations
and lag are eliminated. Prolonged manipulations can be con-
ducted without fatigue. Includes many additional exclusive features.

LOW IN PRICE

Write for Additional Information

C. H. STOELTING COMPANY

Micro-Forge, Analytical Balances, Stereotaxic Instruments,
Kymographs, Polygraphs, Strip Chart Recorders, Microscopes.

424 NORTH HOMAN AVE., CHICAGO 24, ILL

Single Unit
Densicord Model 542
for Recording
Electrophoresis

with this system:

ously

* Compactness —
moderate price.

should
you use?

e Convenience of Single Unit
with minimum of controls

e Electrophoresis strip

and chart paper ad-
vancing simultane-

'Y Building Blocks

for Electrophoresis
and Chromatography

with this system:

* Choice of manual, semi-automatic, or
fully automatic operation
« For strips as well as sheets

» Adapted for agar, gels, and thin-layer
chromatographic plates

Bulletin
800-D

will give you
complete
operating
details.
Write today!

Bulletin 800-S will give you com-
plete operating details. Write today!
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PLASTIC
AUTOCLAVABLE

CONNECTORS

17 DIFFERENT SIZES AND STYLES
of plastic autoclavable connectors to
fit every need. All connectors are listed
on page 24 of our 44-page catalog.
For your FREE complete catalog write
Dept.E.

Of course, we have all sizes of plas-
tic tubing in stock.

BEL-ART PRODUCTS,
PEQUANNOCK, N.J.  OXbow 4-0500

The MOST COMPLETE line
of Plastic Laboratory Ware

available from ONE source

Dentistry maintains standards in its held
similar to those established by the medi-
cal and psychological boards. All three
of these boards provided for an initial
period during which some of the formal
requirements (including examinations)
were waived for qualified senior work-
ers in the field.

The society holds an annual scientific
meeting (the 14th such meeting will be
held in Portland, Oregon, in August
1962) as well as many regional meet-
ings through its official sections.

MiLTON V. KLINE
Headquarters, Society for Clinical
and Experimental Hypnosis,
33 East 65 Street, New York

Forthcoming Events

May

13-16. American Acad. of Dental Medi-
cine, annual, Baltimore, Md. (P. Block,
36 N. Luzerne Ave., Baltimore)

13-16. Transfer of Calcium and Stron-
tium across Biological Membranes, conf.,
Ithaca, N.Y. (R. H. Wasserman, Dept.
of Physical Biology, New York State
Veterinary College, Cornell Univ., Ithaca)

13-17. American Industrial Hygiene
Assoc., conf., Washington, D.C. (W. S.
Johnson, Bethlehem Steel Co., Bethlehem,
Pa.)

14-16. National Aerospace Electronics
Conf., Dayton, Ohio. (Inst. of the Aero-
space Sciences, 2 E. 64 St., New York 21)

14-16. Technical Assoc. of the Pulp
and Paper Industry, coating conf., annual,
Cincinnati, Ohio. (TAPPI, 155 E. 44 St.,
New York 16)

14-18. American Soc. of Civil Engi-
neers, convention, Omaha, Neb. (W. H.
Wisely, 345 E. 47 St., New York 17)

14-18. Hormonal Steroids, intern.
congr., Milan, Italy. (L. Martini, Instituto
de Farmacologia e Terapia, 21 Via A.
del Sarto, Milan)

14-19. International Office of Epizo-
otics, Paris, France (Office Internationale
des Epizooties, 12, rue de Prony, Paris)

15-16. Council on Medical Television,
annual, Bethesda, Md. (J. F. Huber,
CMT, Inst. for Advancement of Medical
Communication, 33 E. 68 St., New York
21)

15-16. Injury, Inflammation, and Im-
munity, intern. symp., Elkhart, Ind. (L.
Thomas, Dept of Medicine, New York
Univ., Bellevue Medical Center, New
York, N.Y.)

15-17. World Food Forum, Washing-
ton, D.C. (J. K. McClarren, U.S. Dept.
of Agriculture, 409 Administration Bldg.,
Washington 25)

15-19. International College of Sur-
geons, FEuropean federation, surgical
congr., Amsterdam, Netherlands. (J.
Blazenburg, ICS Netherlands Section, A.
Perkstraat 57, Hilversum, Netherlands)

16. Design of Talking and Writing Ma-
chines for the Rehabilitation of Communi-
cation Disabilities, conf., New York, N.Y.
(C. Berkeley, Foundation for Medical

NEW
FROM GENERAL ATOMIC

ULTRA-SENSITIVE
TRACE ELEMENT
DETERMINATIONS

General Atomic’s Activation Analysis
Service offers a rapid, sensitive, accurate
and inexpensive method for determining
trace elements in the parts per million
and parts per billion range.

Advantages include freedom from re-
agent contamination, small sample size,
and in many cases, non-destruction of
samples. Its simplicity can save time and
money. Even at higher levels of concen-
tration activation analysis is often the
best method.

A large and experienced staff of radio-
chemists performs activation analysis
and related research. In activation analy-
sis a sample is placed in one of General
Atomic’s TRIGA reactors and bom-
barded with neutrons, converting some
elements in the sample to radioactive
forms. The characteristic radiations
emitted are then analyzed electronically
for qualitative and quantitative determi-
nations.

Typical applications include analyzing
biological samples for elements such as
copper, zinc, magnesium, and manga-
nese; detecting pesticide residues, such
as bromine and chlorine; and analyzing
semiconductors for the traces of anti-
mony, gold and other elements added
in their manufacture.

For information on a special Explora-
tory Study offer, write: Activation
Analysis Service, Dept. 152, General
Atomic, P.O. Box 608, San Diego 12,
California.

GENERAL DYNAMICS

GENERAL. ATOMIC

DIVISION
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Technology, 2 E. 63 St., New York 21)
16-17. Navy Medical-Dental TV Work-
shop, Bethesda, Md. (Inst. for Advance-
ment of Medical Communication, 33 E.
68 St., New York 21)
16-18. Conference on Dust, Schevenin-

gen, Netherlands. (Fachgruppe Staubtech-

nik, Prinz-Georg-Str. 77/79, Diisseldorf
10, Germany)

16-18. Noise Abatement, intern. congr.,
Salzburg, Austria. (Osterreichischer Ar-
beitsring fiir Liarmbekampfung, Stuben-
ring 1, Vienna 1, Austria)

16-26. Large Electric Systems, intern.
conf., Paris, France. (ICLES, 112 Boule-
vard Haussmann, Paris 8")

17-18. Regional Implications of Space
Research, symp. (by invitation), Durham,
N.C. (C. E. Whitefield, Bureau of Public
Information, Duke Univ., Durham)

17-19. American Inst. of Industrial
Engineers, annual, Atlantic City, N.J. (W.
J. Jaffe, Newark College of Engineering,
Newark, N.J.)

17-19. Eccrine, Apocrine, and Holo-
crine Glands, symp., Madison, Wis. (Div.
of Postgraduate Medical Education, Uni-
versity of Wisconsin Medical School, Mad-
ison 6)

17-19. Nepiology, intern. conf.,, Ca-
tania, Sicily. (S. Rapisardi, Via Mavilla
37, Catania)

17-19. Paralanguage and Kinesics, conf.,
Bloomington, Ind. (T. A. Sebeok, Re-
search Center in Anthropology, Rayl
House, Indiana Univ., Bloomington)

17=20. International Medical Soc. of
Endoscopic Photocinematography, Tele-
vision and Radiocinematography, Louvain,
Belgium. (J. M. Dubois de Montreynaud,
Société Médicale Internationale d’Endo-
scopie et de Radiocinématographie, 4, rue
du Général-Baratier, Rheims, France)

17-31. Special Libraries Assoc., Wash-
ington, D.C. (J. B. North, Missile and
Space Div., Lockheed Aircraft Corp., 50-
14, Palo Alto, Calif.)

18. Problems of Finding and Using the
Chemical Literature, symp., Columbus,
Ohio. (B. S. Youngblood, Columbus Sec-
tion, American Chemical Soc., 2835 Pon-
tiac Ave., Columbus 11)

18-19. Indiana Acad. of Science, Mitch-
ell. (W. W. Bloom, Valparaiso Univ., Val-
paraiso, Ind.)

18-29. European Plastics and Rubber
Conf., Paris, France. (Du Mont Publicity
Co., 18 Queensberry Place, London.
S.W.7, England)

19-20. International Assoc. for the
Study of the Liver, Munich, Germany.
(G. A. Martini, ¢/o Universitits Krank-
enhaus, Eppendorf, Hamburg, Germany)

20-23. American Inst. of Chemical
Engineers, natl., Baltimore, Md. (F. J.
Van Antwerpen, AICE, 345 E. 47 St.,
New York 17)

20-23. Humidity and Moisture, intern.
symp., Washington, D.C. (W. A. Wildhack,
Office of Basic Administration, Natl.
Bureau of Standards, Washington 25)

20-23. Radiation Research Soc., an-
nual, Colorado Springs, Colo. (E. L. Pow-
ers, RRS, Argonne Natl. Laboratory, Ar-
gonne, Ill.)

20-24. Air Pollution Control Assoc.,
annual, Chicago, Ill. (D. A. Sullivan,
APCA, 4400 Fifth Ave., Pittsburgh, Pa.)

20-24. American Assoc. of Cereal
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SUPERIOR

in design...in quality...in value!

BORROUGHS W 7/

FURNITURE

TO ACHIEVE superiority in laboratory work requires superiority in laboratory

furniture and fixtures. And that is what you get in the Borroughs “CustomLab”
line. From inception to finished product, you can count on Borroughs for
superiority in every detail of design and construction — each unit and fixture
expertly engineered to do a specific job and do it well. With this functional
superiority goes the fine quality of Borroughs styling
and finishing that makes the Borroughs "“CustomLab”
line so welcome in the most modern lab facilities. May
we assist you in planning your laboratory equipment
needs?

5 RN

Grouping of units showing the type of custom-designing offered by Borroughs at standard cost.

send for free

illustrated catalog today!

MANUFACTURING COMPANY
A SUBSIDIARY OF THE AMERICAN METAL PRODUCTS COMPANY OF DETROIT

amp
3094 N. BURDICK ST. KALAMAZ00, MICH.



Chemists, Saint Louis Park, Minn. (B. S.
Miller, Dept. of Flour and Feed Milling,
Kansas State Univ., Manhattan)

21-22. Society of American Military
Engineers, annual, Washington, D.C.
(SAME, 808 Mills Bldg., Washington 6)

21-23. National Aerospace Instrumenta-
tion Symp., Washington, D.C. (C. Crevel-
ing, Goddard Space Flight Center, Green-
belt, Md.)

2]1-24. Air Pollution Instrumentation
Symp., Chicago. Ill. (D. F. Adams, Div. of
Industrial Research, Washington State
Univ., Pullman)

21-25. Max Planck Inst. for the Ad-
vancement of Science, general assembly,
Diisseldorf, Germany. (MPIAS, Kaisers-
werther Str. 164, Diisseldorf)

21-25. Plastic and Reconstructive Sur-
gery of the Eye and Adnexa, intern. symp.,
New York, N.Y. (R. Troutman, Manhat-
tan Eye, Ear & Throat Hospital, 210 E.
64 St., New York 21)

21-25. Thermodynamics of Nuclear
Materials, symp., Vienna, Austria. (In-
tern. Atomic Energy Agency, 11 Kirntner
Ring, Vienna 1)

21-26. Ceramic Congr., intern., Copen-
hagen, Denmark. (Arbejdsgivere, Indenfor
de Keramiske Industrier, Ngrre Volgade
34, Copenhagen K)

2]-26. Rubber Technology Congr., an-
nual, London, England. (Secretary, Insti-
tution of the Rubber Industry, 4, Kensing-
ton Palace Gardens, London, W.8)

22-24. National Microwave Theory and

OUTPUT VOLTAGE: 010,000 Yait

OUTPUT CURRENT:
RIPPLE:

- CONDENSERS:
INPUT:
INTERLOCK:
OVERLOAD:

0-250 Milliamperes
Less Than 5%
None

24 VAC.

and Adjustable

ALSO AVAILABLE: As a Dual Supply

(Continuously Var;ahle)

3 Phase/220V/60 Cycle

Front Pane! Indication

o ALL SOLID STATE
~® No condensers
® Instant starting
* Low Voltage interlock
® Overload circuit with
front panel indication
o Zero start

5000V/500MA or 10 OOOWZEOMA

Ideal Power Supply For: Elecfrophoresrs Systems and other
applications requiring high volfages.

Servonuclear manufactures Electrophoresis Tanks

Iy

2000V/150MA, 5000V /300MA, G|
5000V/500MA Power Suppiles. -

Descriptive literature
available upon request
written on Institution
letterhead.

SERVONUCLEAR CORP. e 2321 Astorla Bivd. ® Long Island City 2, N. Y,
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Techniques, symp., Inst. of Radio Engi-
neers, Boulder, Colo. (L. G. Cumming,
IRE, 1 E. 79 St.,, New York 21)

22-24. Self-Organizing Systems, conf.,
Chicago, Ill. (G. T. Jacobi, Armour Re-
search Foundation, 10 W. 35 St., Chi-
cago 16)

22-25. Rationalizing Consumption of
Electric Power, intern. symp., Warsaw,
Poland. (Ministry of Mines and Power,
Krucza 36, Warsaw)

22-25. Rubber Technology Conf., Scar-
borough, England. (Institution of the Rub-
ber Industry, 4 Kensington Palace Gar-
dens, London, W.8)

22-26. Disposal and Utilization of Sol-
id Domestic and Industrial Wastes, intern.
congr., Essen, Germany. (Haus der Tech-
nik, Schliessfach 668, Essen)

22-26. International Medico-Athletic
Federation, congr., Santiago, Chile. (G.
La Cava, Via A. Serra, 104, Rome,
Italy)

23-24. Forming and Testing of Sheet
Metal, intern. colloquium, Diisseldorf,
Germany. (J. Hooper, Intern. Deep Draw-
ing Research Group, John Adam St.,
Adelphi, London, W.C.2, England)

23-25. American Soc. for Quality Con-
trol, annual, Cincinnati, Ohio. (A. W.
Wortham, Texas Instruments, Inc., P.O.
Box 5474, Dallas 22)

24-26. Institute of Radio Engineers,
conf. on space communications, Seattle,
Wash. (IRE, 1 E. 79 St.,, New York 21)

24-26. International Assoc. for Bron-
chology, Bruges, Belgium. (R. Pannier,
c/o Service de Pneumo-Phtisologie, Ho-
pital Saint-Jean, Bruges)

25-27. Society for Applied Anthropol-
ogy, annual, Kansas City, Mo. (C. Price,
Menninger Foundation, Topeka, Kansas)

26-27. Ukrainian Medical Assoc. of
North America, biennial, Detroit, Mich.
(R. W. Sochynsky, UMANA, 2 E. 79 St.,
New York 21)

26-30. International Federation for Hy-
giene and Preventive Medicine, intern.
congr., Vienna, Austria. (E. Musil,
IFHPM, Mariahilfer Strasse 177, Vienna)

27-30. Chemical Inst. of Canada, an-
nual conf. and exhibition, Edmonton.
(CIC, 48 Rideau St., Ottawa 2, Ont.)

27-30. East-West Diabetic Workshop,
Chicago, IlIl. (B. R. Hurst, 1646 Pitts-
field Building, 55 E. Washington, Chi-
cago 2)

27-2. International Federation of Pre-
stressing, 4th congr., Rome, Italy. (IFP,
6, rue Paul Valéry, Paris, 16°)

28-30. American Assoc. for Contamina-
tion Control, 1st annual, San Francisco,
Calif. (D. M. Petersen, Central Vacuum
Corp., 3008 E. Olympic Blvd., Los Ange-
les 23, Calif.)

28-30. Biology of the Transuranic Ele-
ments, symp., Richland, Wash. (R. C.
Thompson, Hanford Biology Laboratory,
General Electric Co., Richland)

28-30. Heavy Water Reactors, Canadi-
an Nuclear Assoc., annual conf., Ottawa,
Ont., (CNA, 19 Richmond St. West,
Toronto 1)

28-30. International Discussion on Heat
Treating, Lausanne, Switzerland. (Institut
fiir Harterei-Technik, Postfach 13, Bre-
men-St. Magnus, Germany)

28-1. Modern Techniques of Computa-
tion and Industrial Automation, colloqui-
um, Paris, France. (Assoc. Frangaise de
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Régulation et dAutomausme, 19, rue

Blanche, Paris 9¢)

28-2. International Ophthalmxc Optxca] B

Congr., Berlin, Germany. (G. H. Giles,
Intern. Optical League, 65 Brook St.,
‘London, W.1, England)

28-2. Unxted Nations Sc1ent1ﬁc Com-
mittee on the Effects of Atomic Radia-
tion, New York, N.Y. (United Nations,
New York)

29-2. American College of Cardiology,
Inc., Denver, Colo. (I. Brotman, 1746 K
St., NW, -Washington, D.C.)

29-3. Latin Oto-Rhino-Laryngology
Soc., Madrid, Spain. (M. Calderin, Diego
de Leon 62, Madrid) ’

29-22. World Meteorological Organiza-
tion, congr., Geneva, Switzerland. (WMO,
41, Avenue Giuseppe Motta, Geneva)

29-31. Tissue Culture Assoc., annual,
Washington, D.C. (R. E. Stevenson, Natl.
Cancer Inst., Bethesda 14, Md.) - )

31-3. European Symp. on Fresh Water
from the Sea, Athens, Greece. (P.O. Box
1199, Omonoia, Athens) .

31-3. German Bunsen Soc. for Physical
Chemistry, general assembly, Miinster.
(F.. Vorlinder, Varrentrappstr. 40-42,
Frankfurt am Main, .Germany)

31-7. Television Conf., intern., London,
England. (Secretary, Instltutxon of Elec-
trical Engineers, Savoy Place, London,
w.C.2)

June

1-2. European Acad. of Allergy, Prague,
Czechoslovakia. (C. Herscheimer, Theyss-
Str. 23, Berlin, Germany)

3-8. American Soc. for Testing and
Materials, Committee on Mass Spectrom-
etry, annual, New Orleans, La. (G. Crable,
Physics Dept., Geneva College, Beaver
Falls, Pa.)

4-6. Association of Tron and Steel En-
gineers, Colorado Springs, Colo. (T. J. Ess,
AISE, 1010 Empire Bldg., Pittsburgh 22,
Pa.)

4-6. Chemistry and Technology of
Chloring and Chloroderivatives, mtg.,
Szczecin. Polish Chemical Soc. (A. Z. Zie-
linski, Politechnika Szczecinska, Ul. Pu-
taskiego 10, Szczecin 3)

4-6. Edison Electric Inst., annual, At-
lantic City, N.J. (A. B. Morgan, EEI, 750
Third Ave., New York 17)

4-6. International Water Study Sessions,
Liége, Belgium. (CEBEDEAU, 2, rue
Armand Stévart, Liége) .

4-7. Nuclear Congr. and Intern. Atomic

Exposition, biennial, New York, N.Y. (En-
gineers Joint Council, 29 W. 39 St., New
York 18) -

4-8. Medical Library Assoc., annual,
Chicago, Ill. (D. Washburn, American
Dental Assoc., 222 E. Superior St., Chi-
cago 11)

4-8. Modern Thermal and Hydraulic
Power Plants, intern. study days, Liége,
Belgium. (Secretary, Assoc. des Ingénieurs
Electriciens sortis de I'Institut Electrotech-
nique Montefiore, rue Saint-Gilles, 31,
Liége) '

4-8. Society of Chemical Industry, over-
“seas ‘section, annual, Stockholm, Sweden.
(6. P. Armstrong, c/o Distillers Co. Ltd.,
21 St. James Sq., London, England)

4-8. Society of Physical Chemistry, an-
nual, Paris, France. (O. Emschwiller,
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Ecole Supérieure de Physvique et de

.Chimie, 10 rue Vauquelin, Paris 5°).

4-10. Corrosion of Reactor Materials,
conf., Intern. Atomic Energy Agency,

Salzburg, Austria. (IAEA, 11 Kaerntner-

ring, Vienna 1, Austria)

5-6. International Neurological Meet-
ing, Paris, France. (J. Sigwald, Société
Frangaise de Neurologie, 68, Boulevard
de Courcelles, Paris 17°)

5-7. Fuels Symp., American Soc. of
Mechanical Engineers, New . Brunswick,
N.J. (C. R. G. Dougherty, College of En-
gineering, Rutgers Univ., New Brunswick)

5-8. Microwave Communication, Buda-
pest, Hungary. (G. Bognar, Hungarian
Acad. of Sciences, Akadémia utca 2,
Budapest V)

" Paris,

5-8. Group for the Advancement of
Spectrographic’ Methods, annual congr.,
France. (Groupement pour I’Ad-
vancement des Méthodes Spectrographi-
ques, 1, rue Gaston-Boissier, Paris 15°)

6-8. American Scientific Glassblowers
Soc., annual symp. and exposition, Wash-
ington, D.C. (G. A. Sites, ASGS, 309
Georgetown Ave., Wilmington 3, Del.)

6-8. Canadian Federation of Biological
Societies, annual, Quebec. (A. H. Neufeld,
Dept. of Pathological Chemistry, Univ. of
Western Ontario, London, Ont., Canada)

6-9. International Assoc. for Cereal
Chemistry, Vienna, Austria. (F. Schweit-
zer, Maurer, Heuddfelgasse 41, Vienna 23)

7-9. Manufacturing Chemists’ Assoc.,
Inc., White Sulphur Springs, W.Va. (R. D.

For CAGES and LABORATORY EQUIPMENT
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with modern manufacturing facilities
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SURETY

PROTECTIVE GLOVES AND APPAREL
OFFER

*SURE prOTECTION *SURE ECONOMY
* SURE FINGERED WORK

Surety is a leader in quality controls in
manufacture . . . was first, for example, in use
of electronic dust control to eliminate minute
flaws in some critical glove types. Advanced
design as well as production techniques have
helped earn for Surety the reputation for extra
finger dexterity and work ease. Long wearing
and economy features reach a peak in the Sure-
Lock Dry Box Gloves illustrated (U.S. Patent
3,009,164) —any size glove may be replaced
without disposing of sleeves. You'll like these
“extras” in Surety equipment because they’re the
source of the better service you're looking for.

PROTECTION WITH SURETY FOR 35 YEARS

50R£Ty RUBBER CO.

Box 97-5-5, Carrollton, Ohio
Export Div.: 224 E.8th §t.,Cincinnati 2, 0.

DRY BOX GLOVES ISURE-LOCK AND REGULAR),

SUPER FINGER-SENSITIVE GLOVES, SHOE

COVERS, SPATS, APRONS, SLEEVES, OTHER
GLOVES AND APPAREL

IN STOCK LOW COST
TEMPERATURE
CHAMBERS

Model FT1-100X350
{ —100F to +350F / —75C to 4-180C
\ +3°F (*£1.5°C) Accuracy
-~ Plug-In Operation

-~
bl e——

7

This simple, reliable unit answers the needs for both high and low
temperatures. It is easy to use. Needs only to be plugged into 115V outlet
for full operation. Holds temperatures to *=3°F or better over full range.
Uniform temperatures provided thoughout workspace by forced air circulation.
One cubic foot workspace with full opening door. Overall dimensions 35"'W
x 24”’D x 45”H. Includes indicating thermoregulators. Models also available
in full line of sizes, temperature ranges, tolerances and instrumentation,

Write for Bulletins # FT3601 and 8601 and price lists

$1350 o o Angte || [ sll Ml E ﬂls

add $35.00 for caster base
3739 San Fernando Road / Glendale 4, California / CHapman 5-8471
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Lambert, MCA, 1825 Connecticut Ave.,

NW, Washington 9)

7-9. U.N. Food and Agriculture Organ-
ization—-Intern. Union of Forest Research
Organizations, Joint Committee on Bibli-
ography, Freiburg, Switzerland. (Intern.
Agency Liaison Branch Office of Director
General, FAO, Viale delle Terme di Cara-
calla, Rome, Italy)

7-13. Quantitative Biology, symp., Cold
Spring Harbor, N.Y. (Long Island Bio-
logical Assoc., Cold Spring Harbor)

8-9. Nutrition Soc. of Canada, annual,
Quebec City. (E. V. Evans, Dept. of Nu-
trition, Ontario Agricultural College,
Guelph, Ont., Canada)

9. Community Air Pollution, conf.,
Austin, Tex. (J. O. Ledbetter, 305 Engi-
neering Laboratories Bldg., Univ. of
Texas, Austin 12) )

10-14. Institute of Food Technologists,
Miami Beach, Fla. (C. L. Willey, 176 W.
Adams St., Chicago 3, Ill.)

10-16. International Congr. of Sani-
tary Engineering, Washington, D.C. (E. E.
Wagner, Engineering & Sanitation Branch,
Office of Public Health, Intern. Coopera-
tion Administration, Washington 25)

11. International Soc. of Neurovegeta-
tive Research, symp., Marseilles, France.
(Prof. Mosinger, Institut de Médecine Lé-
gale, Faculté de Médecine, Marseilles)

11-13. Chemical Physics in the Onsager
Reciprocal Relations, intern. conf., Provi-
dence, R.I. (J. Ross, Dept. of Chemistry,
Brown Univ., Providence)

11-13. Microscopy, symp., Chicago, IlL
(McCrone Research Inst., 451 E. 31 St,
Chicago 16)

11-14. Health Physics Soc., Inc., annual,
Chicago, Ill. (C. C. Palmiter, c/o Federal
Radiation Council, Rm. 597, Executive
Office Bldg., Washington 25)

11-14. Instrument Soc. of America, in-
strument-automation conf. and exhibit,
Seattle, Wash. (W. H. Kushnick, ISA, 313
Sixth Ave., Pittsburgh 22, Pa.)

11-15. American Medical Assoc., an-
nual, Chicago, Ill. (F. J. Blasingame,
AMA, 535 N. Dearborn St., Chicago 10)

11-15. International Congr. on Rehabil-
itation, Dresden, Germany. (K. Werner,
Intern. Congr., Harz 42-44, Halle an der
Saale, Germany)

11-15. International Council for Bird
Preservation, intern. conf., New York,
N.Y., (British Museum of Natural History,
Cromwell Rd., London, S.W.7, England)

11-15. Molecular Structure and Spec-
troscopy, symp., Columbus, Ohio. (R. A
Oetjen, Dept. of Physics and Astronomy,
Ohio State Univ., 174 W. 18 Ave., Co-
lumbus 10)

11-18. Industrial Statistics and Quality
Control for Chemical and Processing In-
dustries, seminar, Rochester, N.Y. (Ex-
tended Services Div., Rochester Inst. of
Technology, Rochester 8)

11-22. All-European Inst. of Scientific
Studies for the Prevention of Alcoholism,
Warsaw, Poland. (A. Tongue, Intern. Bu-
reau against Alcoholism, Case Gare 49,
Lausanne, Switzerland)

11-22. Geophysics, summer seminar,
Cloudcroft, N.M. (J. R. Foote, P.O. Box
1053, Holloman AFB, N.M.)

11-24. Electronics, Nuclear Energy,
Wireless, Television, and Cinema, intern.
exhibition, Rome, Italy. (Secretariat, Ras-
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segna Internazionale Elettronica, Nucleare
e Teleradiocinematografica, Via della
Scrofa 14, Rome)

11-24. Stratigraphy and Structure of the
Appalachians, summer conf., Washington,
D.C. (M. F. Norton, Dept. of Earth Sci-
ences, American Univ., Massachusetts and
Nebraska Aves., NW, Washington, D.C.)

12. Society of Plastics Engineers, tech-
nical conf., Boston, Mass. (H. C. Cooking-
ham, c/o D. H. Litter Co., Inc., P.O. Box
247, Ballardvale, Mass.)

12-15. American Soc. of Mammal-
ogists, annual, Middlebury, Vt. (B. P.
Glass, Dept. of Zoology, Oklahoma State
Univ., Stillwater)

12—15. Organic Chemistry of Natural
Products, intern. symp.. Brussels. Belgium.
(Secrétariat du Symposium Internationale
de Chimie Organique, c/o Fédération des
Industries Chimiques de Belgique, 32, rue
Joseph II, Bruxelles 4)

12—15. Textile Inst., intern. meeting,
Eastbourne, England. (D. Moore, 10
Blackfriars St., Manchester 3, England)

]2—16. American Soc. of Parasitolo-
gists, Washington, D.C. (F. J. Kruidenier,
Dept. of Zoology, Univ. of Illinois,
Urbana)

13. International Commission for the
Prevention of Alcoholism, annual, War-
saw, Poland. (ICPA, 6840 Eastern Ave.,
NW, Washington 12)

13-16. American Assoc. of Bioanalysts,
Philadelphia, Pa. (L. D. Hertert, 490 Post
St., Rm. 1049, San Francisco 2, Calif))

13-16. Gas Chromatography, intern.
symp., Hamburg, Germany. (W. Fritsche,
Gesellschaft Deutscher Chemiker, Frank-
furt am Main, Postfach 9075, Germany)

13-29. International Radio Consultative
Committee, Bad Kreuznach, Germany.
(Villa Bartholoni, 128, rue de Lausanne,
Geneva, Switzerland)

]4-15. DECHEMA Annual Meeting,
Frankfurt am Main, Germany. (DECH-
EMA, Postfach 7746, Frankfurt am Main
7

]14-16. American Assoc. of Feed Mi-
croscopists, annual, Chicago, Ill. (T. G.
Campbell, AAFM, 1825 N. Laramie Ave.,
Chicago 39)

14—17. American Soc. of Ichthyologists
and Herpetologists, Washington, D.C. (J.
A. Peters, Biology Dept., San Fernando
Valley State College, Northridge, Calif.)

15-17. Congress of Scientists on Sur-
vival, natl. conf., annual, New York, N.Y.
(H. H. Lerner, SOS, 51 E. 90 St., New
York 28)

15-19. European Orthodontic Soc.,
congr., Groningen, Netherlands. (K. G.
Bijlstra, Kamplaan 5, Groningen)

17-20. American Dairy Science Assoc.,
College Park, Md. (H. F. Judkins, 32
Ridgeway Circle, White Plains, N.Y.)

17-20. American Soc. of Agricultural
Engineers, Washington, D.C. (J. L. Butt,
ASAE, 420 Main St., St. Joseph, Mich.)

17-20. Botanical Soc. of America, field
meeting, Newark, Del. (G. F. Somers,
Dept. of Biological Sciences, Univ. of
Delaware, Newark)

17-21. American Nuclear Soc., annual,
Boston, Mass. (O. J. DuTemple, ANS, 86
E. Randolph St., Chicago 1, IIL.)

17-21. Enzymic Action of the Central
Nervous System, intern. symp., Goteborg,
Sweden. (A. Lowenthal, Institut Bunge, 59,

NEW MODEL

Recording accurate, reliable spectra with operating ease. For details ask for Data File E28-52.

Another fine instrument in the Cary tradition of highest
quality is the new Model 156 Recording Spectrophotometer. Sig-
nificant design advancements contribute to its outstanding,
versatile performance. Instrument operating limits, 1750-8000 A,
extend precision usefulness overabroader range. Reduced beam
size (1.0x0.3 cm) assures maximum reliability with minimum

samples. Coupled scan and chart drive affords extreme operating
simplicity with single variable speed control,

APPLIED PHYSICS CORPORATION (A

2724 SOUTH PECK ROAD - MONROVIA, CALIFORNIA III‘
INSTRUMENTS

Raman/UV /IR Recording Spectrophotometers « Vibrating Reed Electrometers



AT 3: R AN ‘‘For Scientists Everywhere”

BURRELLSEVERS

EXTRUSION RHEOMETER

Model A-120

For determining working properties of materials
and effects of pressure, time, agitation and changes
in composition.

New

IMPROVED AND SIMPLIFIED
INSTRUMENT for TODAY'S

VISCOSITY PROBLEMS

» Wide viscosity range—one to
one million centipoises.

» Independent of the wetting
properties of the sample.

* Pressure from zero to 100
pounds per square inch.

» Tests made rapidly. Accu-
rate, reproducible results.

* Has no moving parts.
Rugged and easily cleaned.

Invaluable in the formulation, manufacture and end use
of printing inks, coatings, adhesives, polymers, food
pastes, drilling muds, lubricants, plastisols, paints, paper,
putty, cosmetics, soaps, waxes, asphalts, mastics, etc.

BURRELL-SEVERS EXTRUSION RHEOMETER,
Model A-120. Complete basic instrument with 3 orifice
caps and minor accessories.

CatoNo S iES 120 - St gt ) e e e S 38000

FILLER TUBE KIT Required for materials that do
not flow readily at room temperature. Complete with
mounting and cleaning accessories.

Cat Dol a8y Bt e 67.50

Stop watch for timing extrusions and balance for weigh-
ing also available.

Order by mail—F.O.B. Pittsburgh, Pa. or request addi-
tional data.

BURRELL CORPORATION

SCIENTIFIC INSTRUMENTS AND LABORATORY SUPPLIES

2223 Fifth Avenue, Pittsburgh 19, Pa.

rue Philippe- Williot, Berchem-Antwerp,
Belgium)

17-21. International Ornithological
Congr., Ithaca, N.Y. (G. Sibley, Cornell
Univ., Fernow Hall, Ithaca) .

1 7-22 American Inst. of Electrical En-
gineers, summer meeting, Denver, Colo.
(R. S. Gardner, AIEE, 33 W. 39 St New
York 18)

17-22. American Soc. of Medical Tech-
nologists, Washington, D.C. (S. Saarnijoki,
R.R. #2, Hill Rd., ¢c/o W. C. Maine, Har-
winton, Conn.)

17-23. American Library Assoc., Miami
Beach, Fla. (D. H. Clift, ALA, 50 E.
Huron St., Chicago 11, IlL.)

18-19. Broadcast and Television Receiv-
ers, conf., Institute of Radio Engineers,
Chicago, Ill. (IRE, 1 E. 79 St., New York
21) .

18-20. American Neurological Assoc.,
annual, Atlantic City, N.J. (M. D. Yahr,
Neurological Inst., 710 W. 168 St., New
York 32)

18-21. Agricultural Inst of Canada,
annual conf., Ottawa, Ont. (AIC, Univ. of
Ottawa, Ottawa Ont.)

18-21. U.S. Congress on Theoretical
and Applied Mechanics, Berkeley, Calif.
(W. Goldsmith, Dept. of Applied Mechan-
ics, Univ. of California, Berkeley 4)

18-22. American Soc. for Engineering
Education, Colorado Springs, Colo. (W. L.
Collins, Univ. of Illinois, Urbana)

18-22. Combustion Engines, intern.
congr., Copenhagen, Denmark. (R. L.
Stanley, U.S. Natl. Committee for ICCE,
2000 K St., NW, Washington 6)

18-22. Mathematical Programming,
symp., Chicago, Ill. (R. L. Graves, Grad-
uate School of Business, Univ. of Chicago,

Chicago 37)

18-22. Research and Development of
Technical Devices for the Blind, intern.
congr., New York, N.Y. (N. C. Holopi-
gian, American Foundation for the Blind,
15 W. 16 St., New York 11)

18-22. Spectroscopy, intern. conf., Col-
lege Park, Md.  (B. F. Scribner, Natl. Bu-
reau of Standards, Washington 25, D.C.)

18-23. American Soc. for Horticultural
Science, Caribbean region, annual, Anti-
gua, Guatemala. (E. H. Césseres, Londres
40, México 6, D.F.)

18-23. Continuous Culture of Micro-
organisms, intern. symp., Prague, Czecho-
slovakia. (I. Mailek, Czechoslovak Acad. of
Science, Inst. of Biology, Na cvididti 2,
Prague 6)

18-23. International Scientific Congr.
on Electronics, Rome, Italy. (Rassegna
Eletronica, Nucleare e della, Cinemato-
grafia, Via della Scrofa 14, Rome)

18-23.. U.N. Educational Scientific and
Cultural Organization, Youth Inst., Study
Seminar on Natural Sciences in Youth Sci-
ence Clubs, Munich, Germany (UNESCO,
Germeringerstrasse 30, Munich/Gauting,
Germany)

18-24 Aug. Institute of Theoretical
Physics, annual, Boulder, Colo. (W. E.
Brittin, .Dept. of Physics, Univ. of .Colo-
rado, Boulder) .

19-20. Applications of Quality Control
in Chemical "dnd Processing ' Industries,
semlnar, Rochester,” N.Y. {(Extended Serv-
ices Div., Rochester Inst..of Technology,
Rochester 8) ]

19-21. American Physical Soc., Evans-
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ton, Ill. (K. K. Darrow, Pupin Physics
Lab., Columbia Univ., New York 27)

19-21. Biomedical Engineering Symp.
and Exhibit, annual, San Diego, Calif.
(Program Committee, Inter-Science, Inc.,
8484 La Jolla Shores Dr., La Jolla, Calif.)

19-22. Institute of the Aerospace Sci-
ences, natl. summer meeting, Los Angeles,
Calif. (H. S. Hansen, Halex, Inc., P.O.
Box 546, El Segundo, Calif.)

19-22. Data Processing, intern. conf.,
New York, N.Y. (Conf. Registrar, Natl.
Machine Accountants Assoc., 507 Fifth
Ave., New York 17)

20-24. Long-Term Climatic Variations,
conf., Aspen, Colo. (F. Ward, CRZH,
AFCRL, Hanscom Field, Mass.)

20-29. European Federation of Chem-
ical Engineering, annual congr., Olympia,
London, England. (Congr. Secretary, In-
stitution of Chemical Engineers, 16 Bel-
grave Square, London, S.W.1)

21-22. American Rheumatism Assoc.,
annual, Chicago, Ill. (F. E. Demartini, 622
W. 168 St., New York 32)

2]1-23. Astronomical Soc. of the Pacific,
summer meeting, Victoria, B.C. (H. A.
Abt, Kitt Peak National Observatory, Kitt
Peak, Ariz.)

2]1-23. Endocrine Soc., annual, Chicago,
Ill. (N. L. Mattox, 1200 N. Walker, Okla-
homa City, Okla.)

21-23. Interaction Between Fluids and
Particles, London, England. (Soc. of Chem-
ical Industry, 14 Belgrave Sq., London,
S.W.1)

21-25. American College of Chest
Physicians, annual, Chicago, Ill. (M. Korn-
feld, ACCP, 112 E. Chestnut St., Chicago
11)

21-28. Design of Experiments for
Chemical and Processing Industries, sem-
inar, Rochester, N.Y. (Extended Services
Div., Rochester Inst. of Technology,
Rochester 8)

22-3. International Conf. on Chemical
Arts—Chemistry Exhibition, Paris, France.
(Société de Chimie Industrielle, 28, rue
Saint Dominique, Paris, 7°)

24-27. Cytodifferentiation and Macro-
molecular Synthesis, symp., Soc. for the
Study of Development and Growth, Mon-
terey Peninsula, Calif. (A. C. Braun,
Rockefeller Inst., New York 21)

24-28. Association of Official Seed
Analysts, Miami, Fla. (E. W. Sundermeyer,
325 U.S. Court House, 8th and Grand
Ave., Kansas City 6, Mo.)

24-29. American Soc. for Testing and
Materials, annual meeting and exhibit,
New York, N.Y. (ASTM, 1916 Race St.,
Philadelphia 3, Pa.)

25-27. American Soc. of Heating, Re-
frigerating and Air-Conditioning Engi-
neers, Inc., annual, Miami Beach, Fla.
(ASHRAE, United Engineering Center,
345 E. 47 St., New York 17)

25-27. National Convention on Military
Electronics, annual, Washington, D.C.
(. J. Slattery, Electronics Div., Martin
Co., Baltimore, Md.)

25-28. Society for Investigative Derma-
tology, Chicago, Ill. (H. Beerman, SID,
255 S. 17 St., Philadelphia 3, Pa.)

25-29. Coordination Chemistry, intern.
conf., Stockholm, Sweden. (L. G. Sillen,
Dept. of Inorganic Chemistry, Royal Inst.
of Technology, Stockholm 70)
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New ACE plastic coating
makes glass safe
has many uses

When glass breaks, the new Ace plastic coating safeguards
the chemist against flying glass, dangerous chemicals.

The new Ace easy-to-apply plastic coating forms a protec-
tive film around glass. This film will normally contain both the
flying glass particles and dangerous chemicals should the glass
break during hazardous experiments. Valuable research materi-
als can be saved as the coating is resistant to nearly all chemi-
cals for a length of time adequate to permit recovery.

In vacuum systems, a properly applied coating will prevent
flying glass particles when fully evacuated flasks are broken.
Useful for sealing of joints and stopcocks.

Ace plastic coating can also be used to give glass a greater
degree of resistance to breakage from mechanical shock. It can
be applied in thick coats to build up handles on spatulas; as
clamp and ring coatings, tong coatings.

You will find many uses for the new Ace plastic coating.
Price $5.50 500 cc. Easy to follow directions for applying and
curing furnished. Order or write for further information today.

Other Ace developments in the current Ace Bulletin.
To receive Ace Bulletin regularly, please write Dept. S

ACE GLASS

INCORPORATED

Louisville, Ky., Vlneland N \J Springfield, Mass.

“Circle No. 559 Reader Service Card”
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supplier of amino acids and derivatives: pioneer in purity; leader in labeling

We make and mark amino acids. When-
ever you need isotopically labeled
amino acids or derivatives, we can supply
them tagged with C**, N, 0%°, and S*°.
Our tritiated-L-histidine, tyrosine, and
proline are the only optically pure
tritiated L-amino acids commercially
available. Write for specific information.

<8>SBHWARZ BIORESEARCH, INC. - Dept. 1B1 - Mountain View Avenue, Drangeburg, N. Y.
BIOCHEMICALS - RADIOCHEMICALS - PHARMACEUTICALS for research, for medicine, for industry
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Thermoelectric titration apparatus
(Titrathermomat) follows the course of
neutralization, precipitation, chelation,
and redox reactions by monitoring the
liberation or absorption of heat during
the addition of titrant. Aqueous or non-
aqueous titrations that cannot be done
with indicators because of opacity or
insufficient ionization generally liberate
or absorb sufficient heat of reaction to
permit these determinations to be per-
formed in dilute solutions with re-
producibility of the order of *2 per-
cent. In operation 15 to 20 ml of
sample containing enough unknown to
liberate or absorb 1 cal or more during
the titration is enclosed in a Styrofoam
insulation chamber and stirred. A
thermistor probe in the solution moni-
tors the temperature to establish a base-
line recorded against time. Titrant is
then introduced at a constant rate as
the recorder plots the temperature. A
sharp change in the slope of the temper-
ature curve as the titrant is added
continues until the end point is signaled
by the return of the slope to that of
the baseline. As titrant is added at a
constant rate, the quantity of titrant
added can be determined from the time
elapsed between the changes in slope.
Alternatively the system can be cal-
ibrated to indicate the total heat liber-
ated during the titration. Heating the
sample with an immersed heater with
a known electrical input calibrates the
system so that the total number of
calories exchanged can be read from
the record. When the energy exchange
of the reaction is known and the num-

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, electronics, and
nuclear equipment).

The information reported here is obtained
from manufacturers and from other sources
considered to be reliable. Neither Science nor
the writers assume responsibility for the accu-
racy of the information. A Readers’ Service card
for use in mailing inquiries concerning the items
listed is included on page 435. Circle the depart-
ment number of the items in which you are
interested on this card.
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New Products

ber of released calories is known, one
can calculate the quantity of unknown
titrated without exact knowledge of
the concentration of the titration re-
agent. As best results are obtained when
the sample and titrant are within 0.2°C
of one another, an additional thermis-
tor temperature sensor in the titration
burette is provided to monitor the
titrant temperature. The sample can be
warmed to this temperature by means
of the calibrating heater. Direct boric
acid titrations at pK 5.8 X 10™ ordi-
narily impossible colorimetrically can
be performed in the range of 1 to 40
mmole/lit. with a reproducibility of
better than *=2 percent.—R.L.B. (Amer-
ican Instrument Co., 8030 Georgia
Ave., Silver Spring, Md.)
(Circle 1 on Readers’ Service card)

Electronic manometer utilizes as pres-
sure transducer a thin metal diaphragm
stretched to very high tension. Displace-
ment of the diaphragm is picked up
capacitively by two electrodes spaced
on each side of the diaphragm. Inter-
changeable sensing heads are available
in full-scale ranges of 30, 100, 300, and
1000 mm-Hg. These are connected by

cable to an electronic indicator. The
latter operates through a balanced
bridge permitting readout to five places
on decade dials with further expansion
on a meter. The meter scale can be ex-
panded in eight ranges so that from the
full range of the gage, down to 0.003
full range, is displayed as full scale on
the meter. This permits the operator to
set a desired pressure and then expand
the scale by as much as 10,000 times to
observe pressure changes around the
setting of as little as 10~ of full scale.
The instrument can be used to read
either differential, gage, or absolute
pressure from 10~ to 20 1b/in®. Hystere-
sis' is said to be less than 0.004 percent
of full scale and zero drift less than
0.0001 per degree Fahrenheit.—J.s.
(MKS Instruments, 1776 Massachu-
setts Ave., Lexington, Mass.)

(Circle 2 on Readers’ Service card)

Portable laser (Fig. 1) is a compact.
pulsed, coherent light source. A dual-
trigger design feature does not permit
the unit to fire unless both triggers are
pressed, thus preventing accidental dis-
charge. The device uses an eliptical
housing for the ruby rod and the flash
tube with its polished aluminum reflec-
tor. The coherent light output has a
wavelength of 6943 A. Light-pulse train
duration is approximately 0.2 msec.
Beam divergence is less than 0.3 deg.
The four models available offer choices
of automatic or manual control, battery
or power-line operation, and variable
pump power voltage or fixed energy.
Custom built models can also be fur-
nished.—J.s. (Kollsman Instrument
Corp., Elmhurst 73, N.Y.)

(Circle 3 on Readers’ Service card)

Fig. 1. Portable laser with dual-trigger design.
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Successful applications have been reporte

elds such as metalworking, electronics,

wind tunnel testing, missile and rocket design, engine design, maintenance and process control

New Temperature Measuring Kit

Color-changing paints and crayons
indicate temperatures and thermal
distribution from 104°F to 2462°F

With this new Curtiss-Wright Kit
you have an easy, quick and reliable
means of measuring and monitoring
temperatures, locating hot or cold
spots, and displaying isothermal
patterns. It contains the complete
set of 36 DetectoTemp paints and
18 Thermochrom crayons, clearly
marked in both °F and °C. Simple
to apply, these indicating materials
show the temperature by changing
to a distinct, totally different color.

Each jar of DetectoTemp contains
enough material to cover 3 to 4
square feet. Order today. Phone
Swarthmore 1-0100 or write.

Price: $96.00 plus shipping

When ordering paints and crayons
separately, please specify temper-
atures. Colorful folder available.

DetectoTemp Paints
36 types cover temperatures from 104°F to 2462°F
4-0z. metal can (Covers 20-25 sq. ft.)............ $12.00
1-lb. metal can (Covers 80-100 sq. ft.)............ $45.00

Thermochrom Crayons
18 types cover temperatures from 150°F to 1240°F
Individual crayons. $2.00 each
Complete set of 18 crayons. $36.00

Princetor. Products Group
Electronics Division

Curtiss @Wright

Corporation
East Paterson, New Jersey
Canadian Sales Agents: Carsen Instruments Ltd., 31 Scarsdale Road, Don Mills, Ontario
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Strip-chart recorder (Speedomax H)
is an adjustable-zero, adjustable-range
instrument that can be set to provide
any calibrated span between 0.67 and
100 mv and any zero suppression be-
tween —50 and +50 mv. Flexibility is
accomplished with six switch-selected
spans, plus continuous attenuation of
each to provide continuously calibrated
spans. In addition, a choice of five steps
of zero suppression or elevation, plus a
continuous adjustment that adds to these
steps, is provided. The automatically
balanced d-c potentiometer is housed
in a case with span and zero controls
integrally mounted below the recorder.
Measuring circuits are continuously
supplied by a-c line and are rectified
and regulated by two Zener-diode cir-
cuits. Span response is nominally 1 sec-
ond. Amplifier gain is automatically
adjusted as the span switch is operated.
A manual gain control simplifies initial
sensitivity adjustment and rechecks.
Chart record width is 6 inches with
overtravel provided at each end.—J.s.
(Leeds and Northrup Co., 4934 Sten-
ton Ave., Philadelphia 44, Pa.)

(Circle 4 on Readers’ Service card)

Vacuum ionization gage (type BGT-
75) is a bare, flanged Bayard-Alpert
type structure with two tungsten fila-
ments. The bare structure permits di-
rect mounting within the vacuum cham-
ber to minimize effects due to ionic
pumping and restrictive tubulation. A
gold-gasket seal that can be baked is
used to join the gage to the vacuum
system. Sensitive range is said to extend
from 10 to 10™ mm-Hg. Specifica-
tions include: grid voltage, 150 v; col-
lector voltage, —20 to —50 v; filament
current, 4 to 6 amp at 3 to 5 v; sensi-
tivity, 100 pa/u at 10 ma grid current.
—J.s. (Vacuum-Electronics Corp.,
Plainview, N.Y.)

(Circle 5 on Readers’ Service card)

Electromagnetic blood flowmeter
(model K-2000) operates on 400-cy/sec
gating frequency to achieve high-fre-
quency response for recording pulsatile
flow. Range of operation is from 5
ml/min with small pick-up head to
10,000 ml/ min with large pick-up head.
Flow probes in several sizes are pro-
vided for chronic implantation, as well
as for extracorporal monitoring of flow
in connection with heart-lung or other
perfusion techniques. The 400-cy/sec
system features a 400-cy/sec band-pass
filter that reduces extraneous electrical
interference, thus permitting measure-
ment of blood flow close to the heart
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without interference from the electro-
cardiographic potentials. Electronic
equipment housing is 9 (h) by 21 (w)
by 13 (d) inches.—R.L.B. (Medicon,
Division of Quality Precision Products,
Inc., 2800 North Figueroa, Los An-
geles 65, Calif.)
(Circle 6 on Readers’ Service card)

Spring-driven commutator switch
(model 93) for application to balloon
sondes, telemetry, multiplexing, and
laboratory tests, weigh 4 ounces. This
switch has 4-hour running time from
a spring-wound motor at 1 rev/min.
The flush printed-circuit switch is avail-
able with four conducting segments or
other arrangements. The device operates
in environments from sea level to 120,-
000 feet altitude.—J.s. (Automation
Dynamics Corp., 255 County Rd.,
Tenafly, N.J.)

(Circle 7 on Readers’ Service card)

Analog-to-digital converter (model
AD-10A) performs up to 500,000 ten-
bit conversions per second. Output is
either serial or parallel straight binary
for all units. Serial output is 5 X 10°
bits per second while parallel output is
up to 500,000 words per second. Ac-
curacy is said to be +=0.097 percent
=+ one-half the least significant bit. The
unit can be operated internally or ex-
ternally for sampling command. The in-
strument has 12 plug-in panels; ten
logic panels are interchangeable.—J.s.
(Raytheon Co., 1415 Providence High-
way, Norwood, Mass.)

(Circle 8 on Readers’ Service card)

Gravity-reference surface consists of
an element with a reflecting surface,
polished to one-quarter wavelength,
and a convex spherical optical sur-
face. The convex surface rests in a
mating concave surface and is support-
ed by air introduced in the center of
the concave plate. The surface behaves
as a stable liquid surface without the
instabilities inherent in liquids. The in-
strument can be used with electronic
or visual autocollimators.—J.s. (Keuf-
fel and Esser Co., 3rd and Adams Sts.,
Hoboken, N.J.)

(Circle 9 on Readers’ Service card)

A direct-reading microhematocrit
centrifuge (Readacrit) is designed es-
pecially for physicians’ offices and small
laboratories. A built-in system permits
hematocrit values to be read directly
without removing the capillary tube
from the centrifuge. No separate reader
is required. The reading system utilizes
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Optiocally and mechaniocally, the M-6 offers unequalled precision, con-
venience and versatility for the most diverse research applications.
Uniform, maximum sharpness throughout the field, with no change in
accommodation, is one of the many exclusive features of the instrument.

With a constant working distance of 96 mm., standard magnitications
are 8x,12x, 265x, and 50x, conveniently selected on the rotatable horizon-
tal drum. Using 8x, 10x, 16x, and 20x eyepieces and attachment objec-
tives, a total power range of from 5x to 200x is obtainable. Accessories
not illustrated include other wide field eyepieces, various light sources,
stages and polarizing, photographic and measuring attachments.

Your own evaluation of this superb"ster'eomiordsoope will prove most
rewarding. Write for Booklet M-5.

*the FIRST.name in a complete line of Surveying Instruments,
Photogrammetric Equipment and Microscopes.




specially calibrated capillary tubes, “Pre-
Cal” hepararinized capillary tubes, de-
signed specifically for use with the
hematocrit. A 5-minute centrifuge cycle
provides rapid results while the patient
sits at the desk. A built-in cycle timer
and an automatic brake, which stops
in 35 seconds, eliminates the need to
monitor the centrifuge while it is run-
ning. This device will accommodate
from one to six capillary tubes thus
making it ideal for use where only small
numbers of hematocrit determinations
are run at any one time. Separate tube

channels and a heavy-gauge head cover
which locks tubes in place eliminate
any possibility of the tube shifting dur-
ing the test. Each tube channel is num-
bered prominently. In addition to the
head cover, the device has a heavy-
gauge “see through” plastic cover se-
cured by a safety lock. A fool-proof
safety switch prevents the machine from
starting unless the plastic centrifuge
cover is not only properly closed but al-
so securely locked. Compact, light, and
portable (10-inch diameter, 734 inches
high, 7% 1b), the Readacrit can be

NEW

DESIGN

AUTOMATIC
PIPETTE

Works Fast « Costs Less
Fills From A Remote
Reservoir

One side fills and zeroes while the
other side dispenses. The 25 ml size
gives four samples per minute; other
sizes have comparable rates. One
stopcock controls each of the two
transfer type pipettes. A “Y" tube
connects both pipette sections to your
remote reservoir through a single
‘feed line.

. . . ruggedly designed with glass rod
bracing the two pipette bodies for
strength.

To avoid grease contamination, model
K-76333 with Teflon stopcock is the
answer. Otherwise, model K-76330
with a glass stopcock plug and even
lower prices is recommended.

Szeml 5 10 25 50 100

Tolerance, ml +0.02 +0.04 +0.06 +0.10 +0.16
K76330 $18.00 $18.60 $19.05 $20.80 $22.75
K76333 2295 23.55 24.00 25.75 27.70

Also available with ¥ 10/18 joints connecting pipettes
with overflow chambers. For the full story, please
write for Bulletin 1061.

IKONTES
|GLASS
ICOMPANY

I Vineland, New Jersey

MIDWEST DISTRIBUTOR:
RESEARCH APPARATUS, INC.
9943 WEST FRANKLIN AVE.

FRANKLIN PARK, ILLINOIS

Another New Product From KONTES

operated on practically any level sur-
face—laboratory table, desk, or shelf.
Perfect balance and unique shock
mounting of the housing, motor, and
head eliminate distracting noise, vibra-
tion, or creeping.—R.L.B. (Clay-Adams,
Inc,, 141 E. 25 St.,, New York 10)
(Circle 10 on Readers’ Service card)

Automatic scanning thermometer
(model 47) scans three, seven, or eleven
thermistor-probe inputs. It indicates and
provides recorder signals for each input
for 20 seconds, 1 minute, or 5 minutes.
Program and scan rate are chosen by
front-panel switches. After completion
of each cycle, the instrument goes to
an identification channel that drives the
recorder off scale for ease of input
identification. The instrument is avail-
able in 19 different temperature spans
covering various parts of the —45° to
+150°C range.—J.s. (Yellow Springs
Instrument Co., Inc., P.O. Box 106,
Yellow Springs, Ohio)

(Circle 11 on Readers’ Service card)

Microscope illuminator for fluores-
cence microscopy utilizes a new high-
intensity mercury arc of extreme bril-
liance (140,000 ca/cm?). These quartz-
enclosed arcs concentrate the 100-watt
output into an arc only 1/64 inch in
diameter to provide an unusually effi-

B

cient source rich in fluorescence-stimu-
lating ultraviolet light. High-efficiency
reflecting optics collect the light and
direct it upward through a window in a
portion of the housing which fits under
the microscope. This base housing also
contains a filter selector which allows
one to select visible or ultraviolet illu-
mination. The lamp is operated on reg-
ulated and filtered direct current sup-
plied by a companion power unit. This.
unit features simple-single switch start-
ing of the lamp and a multistage solid-
state regulator circuit with a Zener
diode reference. The necessary filters for
optimal operation with the currently
used dyes are available—Rr.L.B. (G. K.
Turner Associates, 2524 Pulgas Ave.,
Palo Alto, Calif.)

(Circle 12 on Readers’ Service card)
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Cobalt-60 sources can now be pur-
chased from Nuclear-Chicago at their
regular price and returned up to §
years later for 33%5-percent credit to-
ward the purchase of another cobalt-60
source. The exchange plan benefits those
who require gamma emitters of con-
stant intensity when working in such
fields as radiography, medical therapy,
and industrial gauging. The trade-in
plan applies to a newly developed
source which has a double encap-
sulation of the cobalt-60 pellet; this
plan applies only to purchases made
after 1 January 1962. Cobalt-60 sources
are available with activities of 1 to
2000 mc.—R.L.B. (Nuclear-Chicago
Corp., 359 E. Howard Ave. at Nuclear
Dr., Des Plaines, Il1.)

(Circle 13 on Readers’ Service card)

Portable reactor kinetic simulator
permits simulation of reactors contain-
ing various fuels and moderators. A
motor-driven calibrated control rod and
a linear meter calibrated in terms of
percent of full power provide visuali-
zation of actual reactor operation.
Switches permit selection of fuels, neu-
tron lifetimes, reactivity, operating level,
and operating mode. Output is pro-
vided for feeding a recorder. If de-
sired, the control rod may be coupled
to an automatic control system. This
is accomplished by feeding the neutron
level signal into a suitable controller and
driving the control rod through the
motor terminals.—J.s. (Milletron, Inc.,
454 Lincoln Highway East, Irwin, Pa.)

(Circle 14 on Readers’ Service card)

Electrostatic voltmeter is a portable
instrument said to be accurate to ap-
proximately = 1 volt. Minimum resist-
ance is 10" ohms and maximum input
capacitance is 10 pf. A selector switch
operates in five positions, each with
an increment of 50 volts to cover a
total range of 250 volts. Each incre-
mental range is calibrated in single volts.
Power is supplied by six 22.5-volt bat-
teries.—J.s. (Landsverk Electrometer
Co., Glendale, Calif.)

(Circle 15 on Readers’ Service card)

Vapor deposition unit uses an elec-
tron beam as a high-temperature heat
source to evaporate refractory metals.
The apparatus is self-contained and
desk size. The vacuum chamber is
machined from a single aluminum
forging with highly polished interior
surfaces. Liquid nitrogen traps above
the diffusion pump and within the
chamber prevent backstreaming con-
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tamination and condense vapors from
the deposition zone. The electron-beam
heating source consists of an annular
gun and focusing shields. A high-re-
actance high-voltage power supply pro-
vides temperatures greater than 3600°C.
A heated substrate holder with modular
power supply and indexing rotary sub-
strate holder for multi-sample deposi-
tions are available as optional equip-
ment—J.s. (MRC Manufacturing
Corp., 47 Buena Vista Ave., Yonkers,
N.Y)

(Circle 16 on Readers’ Service card)

Streak camera incorporates a mir-
ror system that permits the recording
of single or compound images. The
primary optical system records a long
modulated streak on a 10-inch length
of 16-mm film moving at 5000 in./sec.
A secondary optical system projects
synchronized time marks at 10-usec
intervals on the edge of the film. The
film is carried inside a cast-aluminum
rotor driven at 30,000 rev/min.—J.s.
(Photomechanisms, Inc., 15 Stepar Pl.,
Huntington Station, N.Y.)

(Circle 17 on Readers’ Service card)

A $50,000 POLICY
FOR $105.

This professor was delighted!

He found TIAA's new low-cost Home Pro-
tection Plan the perfect answer to his
need for a great deal of insurance now
but less as the years go by—as his
children grow up, savings and invest-
ments increase, the mortgage is paid off.

At his age of 30, a 20-year Home Protection policy providing a $50,000 initial
amount of insurance calls for a level annual premium of $193. The cash dividend
of $88 at the end of the first policy year reduces his first year net cost to $105,
according to the current dividend scale. Dividends are declared once each year
and thus cannot be guaranteed for the future.

This level premium Term plan provides its largest amount of protection
initially and reduces by schedule each year to recognize decreasing insurance needs.
Insurance periods of 15, 20, 25 or 30 years are available.

Teachers Insurance and Annuity Association (TIAA) is a unique, nonprofit
life insurance company established by Carnegie organizations in 1918 to serve
the field of higher education.

Any full- or part-time employee of a college, university, nonprofit private
school or nonprofit educational or research organization is eligible to apply for
TIAA individual life insurance—regardless of whether the institution has a TIAA
retirement plan. Do you qualify? If so, send for your personal illustration of the
new Home Protection Plan (issued at age 55 or younger)—or use the coupon to
ask for details on TIAA’s many other low-cost plans.

We employ no agents—no one will call on you.
Please send information on:

D a year policy of $
D other plans available.

[ 1iaa
| 730 Third Avenue
| New York 17, N.Y.

initial amount.

|
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FREE Reference
1 Sheetson
Selectacel

ION EXCHANGE
CELLULOSES

for use in
chromatographic columns

New Selectacel Ion Exchange Cellu-
loses have remarkable properties
when used with ionic and colloidal
materials of high molecular weight.

Such applications include —

o ENZYMES e LIPIDS
® PROTEINS ® NUCLEIC
© HORMONES ACIDS

These materials produce separations
that far exceed what usually can be
accomplished alone by ion exchange
resins, chromatography, electro-
chromatography, or electrophoresis.

There are several kinds of
Selectacel lon Exchange Celluloses:

ANION EXCHANGERS

Type Grade Capacity

DEAE Standard mea/g
Disthyt. .20 0.9
Ceituiose) 40 ‘

Separation and purification of proteins,
peptides, enzymes, hormones and re-~
lated materials.

Type Grade Capacity
ECTEOLA | Standard | ™Me9/8
(Epichlorohydrin 20 0.3
triethanolamine) 40

Separation and purification of viruses.

CATION EXCHANGERS

Type Grade Capacity
™ standard mea/g
(Carboxymethy! 20 0.7
Cellutose) 40

Weakly acidic—most effective at pH’s
slightly above 4.

Type Grade Capacity
P Standard meaq/g
(Cellulose 0.9

Phosphate)

Bifunctional — containing both strongly
acidic and weakly acidic groups. Rela-
tively high exchange capacities.

Send for these new free
l} Selectacel Reference
. Sheets today — no obli-

MAIL- gation of course.
coupo“ ——————— t— 1
TODAY  carl Schieicher & Schuell Co. |
; Keene, New Hampshire |
'? Department S-25 l
Send FREE Selectacel Reference Sheets. I
NAME : |
COMPANY |
| apDRress :
I CITY. STATE.
l Selectacel is manufactured by Brown Company l
l and exclusively packaged and dlstnbgted for '
laboratory use by S & S. J
[ T S E— —

Microfilters for the continuous filtra-
tion of gases and liquids through micro-
porous porcelain feature in-line mount-
ing and positive sealing. The filtering
elements attach separately to the mount-
ing head, allowing the case to be re-
moved without breaking line connec-
tions or disturbing the element. An O-
ring seal and sleeve arrangement insures
micro-tightness of the filter element.
Since the only flow in and out of the
filter is through the micro-porous por-
celain elements, absolute retention of
particles in sizes from 25 p or larger
down to 0.3 p is achieved. These low-
cost elements offer selective perfor-
mance, as they are available in seven
porosity grades ranging from 100 to
1.2 u in pore size. Cases of carbon steel,
stainless steel, and nickel-plated brass
are offered with inlet connections of 3%,
V2, %, or 1 inch. All cases, including
those of nickel-plated brass, can be
used with system pressures to 250 1b/in.?
Applications suggested include the cold
sterilization of pharmaceutical and
bacteriological preparations. — R.L.B.
(Selas Flotronics, Spring House, Pa.)

(Circle 18 on Readers’ Service card)

Beta-ray spectrometer (model JBS-
180) is a high-resolution double-focus-
ing instrument. By varying the current
to the deflecting magnet, the operator
causes electrons of differing energy and
momentum to be brought to a focus at
the detector, a Geiger-Miiller tube with
window thickness of about 1 mg/cm?®
Detected beta rays are counted by a
scaler for manual measurement, or
they are measured by a rate meter and
recorded for automatic operation. Res-
olution is determined by the transmis-
sion of the system which is controlled
by adjusting variable baffles in the mag-
netic-field enclosure. Transmission is
0.2 to 0.6 percent, and corresponding
resolutions are 0.3 and 0.8 percent. The
sector-type pole pieces of the magnet
and the water-cooled field coils are en-
closed in a pure-iron yoke tank that
acts as a magnetic shield. The tank is
evacuated. Sources to be studied are
inserted through an air lock that per-
mits quick change of sample. The field
can focus beta rays of energies up to
5.5 Mev.—J.s. (Fisher Scientific Co.,
Fisher Building, Pittsburgh 19, Pa.)

(Circle 19 on Readers’ Service card)

Recording thermograph provides con-
tinuous film records of deep-sea temper-
atures. Readings are recorded on 70-
mm film at any preset rate from one
reading in 10 minutes to one reading

in 24 hours. It will continue to operate
up to 100 days without replacement
of battery or film. The recorder photo-
graphs the position of a mercury col-
umn with accuracy said to be %=0.25°C
over the range —2° to +23°C. The
instrument container is an anodized
aluminum cylinder “designed for use at
depths to 200 m. Cases suitable for
greater depths are available.—J.s.
(Braincon Corp., P.O. Box 312,
Marion, Mass.)
(Circle 20 on Readers’ Service card)

Micrometer syringes and burets, con-
structed of precision bore glass and
having Teflon plungers which are
moved by an all-plastic micrometer, pro-
vide high-precision measurements and
complete corrosion resistance. The lig-
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uid comes in contact with only glass
and Teflon, and a fluoroelastomer
(Viton) O-ring gives a vacuum tight
seal. The low-cost instruments fill and
deliver liquids with micrometer con-
trol. They are available in two sizes,
0.2 ml in 0.0002-ml divisions and 2.0
ml in 0.002-ml divisions, and in Luer-
tip-syringe or capillary-tip-buret forms.
—=R.L.B. (Roger Gilmont Instruments,
Inc., 1 Great Neck Rd., Great Neck,
N.Y.)

(Circle 21 on Readers’ Service card)

Ruby laser has a nominal output of
30 joules per pulse and peak spike
power of approximately 100 kw. The
laser uses a six-turn helical flash tube
for excitation. The rod is a 4-inch-long,
15 -inch-square ruby with total internal
reflection, or roof-top, geometry, and
completely unsilvered. Liquid nitrogen
circulated around the rod cools it to
80° to 100°K. Recycling time is 15
seconds at 8000-joule input. Maximum
energy input per pulse is 10,000 joules.
—J.8. (Trion Instruments, Inc., 1200
N. Main St., Ann Arbor, Mich.)

(Circle 22 on Readers’ Service card)

Rotary measuring tables are avail-
able in diameters of 4, 6, 9, 12, and 18
inches and with accuracies said to be
1, 3, and 6 millionths inch. Wobble er-
ror is said to be less than 0.10-second
deviation from a plane perpendicular to
the axis, or 0.000005 inch in 10. The
top and/or bottom are flat and square
to the axis, and faces are parallel to
each other within 10~ inch per inch of
diameter. Surface finish is 1 pinch or
better. Tables of up to 12-inch diameter
can be made to tilt. Motorized drives
as well as a horizontal position table
can be supplied. The tables are designed
to check concentricity, squareness, par-
allelism, flatness of cylindrical shapes,
and pitch diameter of gear teeth, as
well as to calibrate glass dials. They can
be used with an autocollimator for cali-
brating resolvers and as an integral part
for aligning guidance systems.—J.s.
(Pierce-West, Inc., 3116 S. Andrews
Ave., Fort Lauderdale, Fla.)

(Circle 23 on Readers’ Service card)

Fourier analysis computer is an ana-
log instrument that performs a Fourier
analysis in 3 minutes, giving the d-c
offset and the magnitude of the first,
second, third, and fourth harmonics of
a wave form that can be plotted. It is
designed for desk-top operation and is
portable. The analysis is performed by
plotting one cycle of the wave form to
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Look toTA for the finest

LEAD SHIELDS/

For 20 years, Technical Associates has
been the leading supplier of lead shields
for nuclear research laboratories, the
Armed Services, A.E.C. Projects, and many
special industrial applica-
tions. Our exclusive casing
design and unique method
of pouring virgin lead
enable us to produce shields
of remarkably low porosity,
thus assuring optimum
background reduction.

MODEL LS-6 This general purpose shield has been the quality standard
of the industry for many years. It accommodates Geiger tubes, as well
as gas flow counters and scintillation detectors. Provides shielding of

1%" lead and %" brass. Back-scatter is minimized by an aluminum

liner. The sample tray holder affords 5 reproducible geometries.

(T/A Bulletin #193)

MODEL LS-4. A special-purpose shield designed for use
with a Marinelli Beaker, for determining the radioactivity
of liquids and pulverized solids.
(T/A Bulletin #192)

MODEL LS-5. A horizontal shield designed
for use with thin-walled Geiger tubes. The
sample tray holder affords 3 reproducible
geometries. (T/A Bulletin #192) .

MODEL LS-7. Multi-purpose shield ac-

cepts scintillation detector or Geiger tube.
Features “swing-out” absorber shelf and

& 3-tray sample turntable for fast, efficient
* counting. (T/A Bulletin #194)

MODEL LS-8X. Accepts 2” diameter de-

tector equipped with a well crystal for =
measuring low-level gamma-emitting sam- 6
ples in liquid or solid form.

(T/A Bulletin #192)

INQUIRIES INVITED. In addition to the
types shown, T/A can supply shields to meet any
specific needs, as well as mobile storage casks,
source shipping casks, etc. Call upon T/A
for your lead shield requirements!

ECHNICAL ASSOCIATES
140 WEST PROVIDENCIA AVENUE + BURBANK, CALIFORNIA
567



24,544 PETRIDISHES
7 IN ONE INCUBATOR

32 Cubic Foot Volume,
Only 72 Sq. Ft. Floor Space

T

{

Of course we don’t recommend
loading our model 3512 with
this many 100 x 15 mm dishes
.+ . it’s time consuming and just
1 not practical. This astronomical
figure does adequately illustrate
the large capacity built into
' this incubator, however. Its 30
. square feet of shelf space fills
. the need of most incubation ap-
Y plications, even in public health
*? centers, large laboratories or as
|

i

!

teaching aids. In fact, it can be
supplied with 21 separate stu-
dent training sections. Since
shelves are adjustable and re-
movable, work area can easily
be increased or rearranged.

Model 3512’s smaller counter=-
. part, model 3518, offers the
same volume feature with little
floor area consumption (8 cubic
feet in 4.8 square feet of floor
. space).
. Even with all this volume there
is no worry about hot and cold
zones. Scientifically designed
+ circulation systems distribute
.} pre-heated air uniformly
throughout the work chamber,
maintaining tempera-
tures within one de-
gree Over a range
from ambient to 65
degress C.

BB DR R N R L MR
5 i Ll ;". . ‘) i :‘Jﬁ : 5
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e ¢ v
R

Write today for
additional sales,
service and technical
information on
models 3512 and
3518.

= |
WaNEW: NATIONAL APPLIANCE CO.

A
P. O. Box 6408
Portland 23, Oregon

Eastern Representative:

H. REEVE ANGEL & CO., INC.
9 Bridewell PI.
Clifton, New Jersey

be analyzed and dividing it into 18
equal parts. Each abscissa is represented
by a dial on the face of the computer.
When these dials have been set to
indicate the amplitude of each abscissa,
the d-c offset and the coefficients of
the sine and cosine terms for each
harmonic can be read from a meter
on the computer.—J.s. (IMM Indus-
tries Systems Division, 14761 Califa,
Van Nuys, Calif.)
(Circle 24 on Readers’ Service card)

Microwave interferometer for deter-
mination of electron densities in plasma
as a function of time, permits measure-
ments in plasmas at temperatures so
high as to preclude the use of optical
or probe techniques. The interferometer,
which has as its output an oscilloscopic

1]

DIRECTU
CPLR.

— %&
SCOPE | Z AXIS VIDEO AMP8:
oY Xo SHAPING
) CIRGUIT

BLOCK DIAGRAM
MICROWAVE INTERFEROMETER

display of a fringe pattern, is self-cali-
brating and self-zeroing so that only
relative fringe shifts need be observed.
Operating range of electron densities
is 3 X 10" to 6 X 10® per cubic
centimeter.—J.s. (Princeton Applied
Research Corp., Princeton, N.J.)
(Circle 25 on Readers’ Service card)

Universal ratio recording ultraviolet
analyzer (model 254) for use with an
automatic fraction collector now makes
it possible to continuously analyze frac-
tions absorbing between 254 and 340
my. Interchangeable sharp cut-off filters
select any wavelength, and the ratio sig-
nal compensates for buffer systems with
significant absorption. Teflon flow cells
with quartz windows coupled with a
cold-cathode ultraviolet lamp source
give the widest form of versatility and
interchangeability with any make of
fraction collector. The ratio amplifier

® Selected RONALD books . . .

MEDICAL ENTOMOLOGY:
Arthropods and

Human Disease
WILLIAM R. HORSFALL, University of lllinois
Just Published! The first completely -new
comprehensive treatment of the subject in
many years. Stressing ecology of arthropods
in relation to discomfort and disease in
vertebrates, primarily man, the book goes
beyond the scope traditionally encom-
passed by the term “medical entomology.”
It thoroughly discusses the habits, mor-
phology, and relationships of the medically
important categories of arthropods; how
they cause disease; and the pathogens de-
pendent upon them. 1962. 442 pp. $10

THE MAMMALS OF
NORTH AMERICA

E. RAYMOND HALL, University of Kansas; and
KEITH R. KELSON, National Science Foundatian
A comprehensive manual on the 3,800
named kinds of North American mammals.
Orders and sub-groups are arranged in
evolutionary sequence, with a series of 500
maps detailing the geographical distribu-
tion of the species. Subspecies are cross-
referenced to original description and first
usage of current name combination. There
are diagnoses for all taxonomic categories
above sub-species, keys to species identifi-
cation, and concise statements on habits.
1959. 1,241 pp. 2 vols., 835

TREE GROWTH
Edited by THEODORE T. KOZLOWSKI,

University of Wisconsin
The wide range of topics covered in this
new book encompasses physiological mech-
anisms, environmental influences, and
methods of measuring growth. Book deals
not only with physiological and bio-
chemical aspects of tree growth, but also
with growth correlations, historical events,
silvicultural implications, tree improve-
ment, and measurement of individual trees
and stands. 31 Contributors. 1962. 442 pp.,
illus. 312

PLANT TAXONOMY

LYMAN BENSON, Pomona College
Just Published! This book emphasizes the
dynamic  applications of taxonomic
methods and principles, and the Tules of
nomenclature. It shows how to explore
for data in the field, in herbaria, and in
published studies. Book demonstrates the
methodology of constructing a taxonomic
system and the rules which govern the
choice of valid scientific names. A Chronica
Botanica Publication. 1962. 550 pp., illus.
$1]1.50

ELEMENTS OF
MODERN PHYSICS

ALFRED T. GOBLE and DAVID K. BAKER
—both Union College
This new book offers a systematic study of
and a historical perspective on modern
physics. Three introductory chapters re-
view the laws of conservation, providing a
transition from classical to modern physics
and an opportunity to view general physics
from a more quantitative point of view.
The last half of the book is devoted mainly
to a study of the atom and subatomic par-
ticles, including x-ray and optical spectro-
scopy, cosmic rays and “strange” particles,
etc. Instructor’s Supplement available.
1962. 498 pp., illus. $8.75
Publishers of the Chronica Botanica Books

THE RONALD PRESS COMPANY
15 East 26th Street, New York 10
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provides a built-in integrator and event
marker; the trace recorder has a 6-
inch chart width. Single or double
tandem diverter for dual column flow
offers four-wavelength recording at 254,
260, 280, and 340 mp. This device

analyzes fats, proteins, nucleosides,
serum, plasma, bile, amines, glycogens,
gromatics, dyes, steroids, drugs, and
biologicals. — R.L.B. (Chromatography
Corporation of America, 7736 Lake
St., Morton Grove, Ill.)

(Circle 26 on Readers’ Service card)

Gamma ray counter and computer
(Gammacord) for routine measure-
ments of all gamma-emitting samples
has many uses in medicine and industry.
It offers advantages of simple opera-
tion, automatic background subtraction,
automatic normalization, direct indica-
tion of reading, and outstanding stabil-
ity and reliability. The instrument is
applicable in medical studies involving
measurement of low-level radiation,
as well as in industrial radiation meas-
urement. Typical of the former are
measurement of in vitro thyroid func-
tion, excretion, gastrointestinal bleed-
ing, metabolism, circulatory studies, and
dilution determinations. Industrial uses
include wear and corrosion studies,
measuring of trace impurities, and
various tracer techniques.—R.L.B. (Per-
kin-Elmer Corp., Norwalk, Conn.)

(Circle 27 on Readers’ Service card)

The model 200 synchronized fre-
quency standard and the model 100
frequency comparator are said to per-
mit frequency calibration to a few parts
in 10". The frequency standard is com-
prised of a narrow-band receiver, a
phase comparator, and a highly stable,
controlled 1-Mcy/sec oscillator. The re-.
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'20-30 PROTEIN FRACTIONS
IN HUMAN SERUM BY
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SG BLEGTRO

(resolves .01 ug
of protein)

HORESIS

N

7

8

Protoms of a 3 vl sample of human serum (haptoglobin type 2-1, no free hemoglobin

orh

(6) post-albumins; (7) albumin; (8) pre-albumins,

! plexes): (1) slow beta 1 lipoprotein; (2) slow alpha 2
mccroglobulm, (3) reglon of 7S” gamma globulins; (4) haptoglobins; (5) transferrin;

Model E Microdensitometer.

Optical density traced by CANALCO

* pat. pending

Disc Electrophoresis, the remarkably powerful new technique that is
now creating analytical breakthroughs in a wide variety of protein
separations. For instance:

**********

14 in brain extract (previously 3 by starch)

26 in neurospora

9 in semi-purified skin protein (previously 1 by starch)

18 in unconcentrated spinal fluid

7 in connective tissue (previously 3 by starch)

6 nucleic acids (previously 3 by starch)
4 sharp major hemoglobins (prev. 3 blurred by paper)
6 tagged fractions (previously 1 by paper)

4 in frog embryo (previously 1 by starch)

Complete run in 1 hour class demonstration (previously

impossible)

These are typical true case histories
from the several hundred laboratories
now using this technique. Put it to work
now for yourself, using the Model 12
apparatus shown at left.
write:

For details

CANAL INDUSTRIAL CORP, .
Dept. [-5 4935 Cordell Avenve -
~ Bethesda 14, Marylond




ceiver is switch tuned to either WWVL
(20 kcy/sec) or NBA (18 kcy/sec).
Additional channels can be added on
special order. The output of the receiver
is doubled in frequency and fed into a
phase detector. The output of the 1-
Mcy/sec  generator is synthesized
through regenerative dividers to either
36 or 40 kcy/sec and is applied to the
phase detector. The output of the phase
detector is processed through a low-pass
filter adjusted to optimize performance
under local operating conditions. Out-

put of the phase detector controls the
frequency of the oscillator to maintain
synchronism with the received signal.
Audio output for received keyed infor-
mation is provided by heterodyning the
received signal with an internal beat-
frequency oscillator. During sunrise and
sunset between the receiver and the
transmitter, the shift in propagation
path may cause a temporary frequency
deviation of a few parts in 10°. If this
is objectionable, a manual disable
switch can be used to free the oscillator

B
|

permits faster and more accurate de-
terminations of C, H, N, O, S and Halo-
gens with controlled temperature to
1200°C.

Both heaters are hinged for easier
insertion and removal of combustion
tube and to provide faster cooling.

All controls are on the front panel

MICRO COMBUSTION TRAIN

with separate temperature indicators
for long and short heaters. The
heater elements are imbedded in
ceramic to prevent breakage and
oxidation.

The Universal Automat may be used
for semi-micro determinations by merely
interchanging heaters.

SPECIFICATIONS

Long heater 160 mm. Provides temperatures up
to 1200°C within 20 minutes. Cooling time
from 1200° to 180°C in 10 minutes.

Short heater 45 mm. Provides temperatures up
to 1200°C within 8 minutes. Cooling time
from 1200° to 50°C in 10 minutes.

Short heater travel time variable from 5 to 30 mm per minute

Pfalts € Bauer, Inc.

EMPIRE STATE BUILDING, NEW YORK

Q

SCIENTIFIC INSTRUMENTS » CHEMI(

SPECIALISTS IN BECKMAN INSTRUMENT SALES AND SERVICE

3ICAL STAINS » ESSENTIAL OILS

ICROSCOPES, BALANCES AND ALLIED EQUIPMENT

from control by the received signal.
This will not affect short-term accuracy
which is stated to be *1 part in 10°
Long-term stability is controlled by the
transmitted signal, typically a few parts
in 10”. The model 100 frequency com-
parator, through frequency difference
multiplication, reduces the time re-
quired to make frequency comparisons.
A front-panel control selects difference-

‘frequency multiplication of 1, 10, 100,

or 1000. An indicator-recorder is avail-
able as an optional companion unit to
provide a permanent record of magni-
tude and sense of the frequency differ-
ence. Comparison to 1 part in 10" is
said to be obtainable in a few minutes.
—J.s. (Montronics Inc., 1212 West
Main, P.O. Box 135, Bozeman, Mont.)
(Circle 28 on Readers’ Service card)

Variable thickness spreader for thin-
layer chromatography may be set to
give absorbent layers from 50 to 3000
my in depth on glass plates. The new
spreader does not clog. Simplicity of
design makes it convenient to set up,
operate, and clean, since it consists of
only two main parts held together by
a pair of knurled set screws. Two
spacer gauges supplied with the spread-
er accurately measure the opening of
the outlet slit when its setting is being
changed. They permit precise measure-
ment of settings in increments of 50
p—R.L.B. (Research Specialties Co.,
200 S. Garrard Blvd.,, Richmond,
Calif.)

(Circle 29 on Readers’ Service card)

Ultra-high vacuum system (type 1460)
achieves pressures of 10° mm-Hg or
lower. The system is moderately baked
and elastomer sealed, avoiding heavy
bolted flanges. The standard unit has
a vertical stainless-steel bell jar with
an unobstructed work space 24 inches
in diameter and 24 inches high. The
pumping system utilizes a high-speed
diffusion pump with one stage of me-
chanically refrigerated baffle and two
stages of liquid-nitrogen trapping. Anti-
migration shields are said to prevent
migration of hydrocarbon vapors into
the vacuum area.—J.s. (General Vac-
uum Corp., 82 Hicks Ave., Medford
55, Mass.)

(Circle 30 on Readers’ Service card)

Aerosol generator (model 255/256)
produces over a 90-minute period an
aerosol cloud containing particles of a
predetermined size or mixture of sizes.
A standardized suspension of particles
is introduced into a nebulizer chamber.
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*Here’s the precision laboratory scale
with the speed and accuracy you need

Model B-210
PENNSYLVANIA

Extreme-Sensitivity

AUTOMATIC ANALYSIS
SCALE

MODEL B-210 is an extended
range, double platform, auto-
matic indicating precision

in capacities to 12,500
grams or 2 u.ngs

The auxxliary platform is
used for weighin% %to 1/10
of scale capacity in the order
of milligrams. The main plat-
form is used for weighing
from 1.10 of scale capacity to
full scale capacity with the
same percentage of accuracy
as achieved on the smaller
platform.

Wide range of chart and beam
combinations available to suit

scale providing extreme sen-
sitivity, speed and accuracy

Write today for Free Catalog on the full line
of Pennsylvania Precision Scales.

your particular laboratory
requirements.

— & PENNSYLVANIA SCALE COMPANY

BAREVILLE (LEOLA), PENNSYLVANIA

revised—dvue June

PRINCIPLES OF RADIOISOTOPE
METHODOLOGY—Grafton D. Chase,
Philadelphia College of Pharmacy
and Science, Joseph L. Rabinowitz,
University of Pennsylvania

This book, written primarily for the beginner in the field of
radioisotopes, is essentially a laboratory manval, a textbook
on methods. The comprehensive coverage of the second edi-
tion provides greater flexibility in the use of the book as a
teaching text. Experiments cover fifty-nine different topics.
Designed for a 2-4 quarter or 1-2 semester course in Radio-
isotope Techniques at the senior or graduate level, the book
is especially meaningful for majors in Chemistry or the
Biological Sciences.
1962 8% x 11”7 cloth bound

about 400 pages $6.00

Third edition—just published

EXPERIMENTAL EMBRYOLOGY—
TECHNIQUES AND PROCEDURES
Roberts Rugh, Columbia University

An encyclopedia of information, this book should be available
to every department of biology and all candidates for gradu-
ate degrees in biology. It can be used for the following and
other related experimental fields: biochemistry, biophysics,
biostatistics, genetics and cell physiology.

1962 8% x 11”7 511 pages cloth bound highly illustrated $9.25

order from:
BURGESS PUBLISHING CO.

426 South Sixth St., Minneapolis, Minn. \§ A
\

SHERER-
GILLETT

IGHTS
GROWTH AREA

Re-circulating Air Principle Dissipates
Excessive Heat From Lights By Mov-
ing It Up Through The Lamp Bank
and Back Over Refrigerating Coils;
Ends Need for Hard-to-Clean Barrier.

COMPLETELY PREFABRICATED « POWER AND CONTROL
UNIT SECTION ALL PREWIRED » ONLY ONE ELECTRICAL
CONNECTION TO MAKE—NO BARRIER UNDER LAMPS
* UNIFORM AIR FLOW « NO LAMP HEAT IN CHAMBER
* FULL LIGHT INTENSITY « CONSTANT TEMPERATURES
*« NO TEMPERATURE STRATIFICATION « STANDARD
COMPONENTS FOR EASY SERVICE « TROUBLE-FREE
PERFORMANCE THROUGH VIRTUAL ELIMINATION OF
BREAKDOWNS « ONE DAY INSTALLATION. Write, wire or phone
for brochure covering details and other important features.

SHERER-GILLETT coO. MARSHALL,
Quality Products for Over 100 Years

MICH,
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B

PACKAGED GROWTH ROOMS

Model CE L 512-37 Approximate Size: 12'x5'x7%"

SHERER-GILLETT COMPANY, DEPT. EEL, MARSHALL 3, MICHIGAN

D Please send me your detailed brochure and specification sheet on
your Packaged Growth Room.

l:] Please have a salesman call on me to discuss in detail performance
characteristics related to my experimentation.

Name and Title.

Address

City, State

Field of Research




QuiredegNELY
GARFCE T & g
LABWASHER.

WASH & DRY GLASSWARE AUTOMATICALLY

e Only C.R.C. LABWASHER provides auto-
matic programming and choice of tap -
water or distilled water rinses.

e Fully automatic. .. set it and
forget it.
e Saves up to 509 on glass-
ware breakage.
e Accommodates over 909% of
all lab glassware.
e Effectively removes oil-soluble
material.
e Operates during lunch hour or
after you leave at night.
* Low initial cost. . .pays for it-
self in weeks!
e low operating and mainte- - B 3 L
nance costs. - *’i _ v
Accessory racks available for VOLUME WASH- e
ING of petri dishes, culture tubes, sample

bottles and other glassware used in large
quantity.

WRITE FOR BULLETIN 362-F

@RC.) THE CHEMICAL RUBBER CO.

2310. Superior Avenue * Cleveland 14, Ohio

BETHLEHEM (1as) LATHE

for Glassworking

the improved

« «« now a production lathe and
more versatile research tool

STANDARD LATHE SPECIFICATIONS

@ Self-centering sleeve grip chuck
cap. of bore 44" with ext. bars 87
® Bed: distance between chucks 36"
® Swing: 16"
@ Complete with variable reversible drive

Modifications Available

® HV-2 Table, illustrated with counterweights

for horizontal-vertical movement
® Chuck Lock in Tailstock
® Keyless Chucks

.. $1213.00

- BETHLEHEM- APPARATliS COMPANY, INC.
"~ HELLERTOWN, PA.

A second supply of dry filtered air
impinges on the first stream tangentially,
drying the particles in the dispersoid.
Finally, the required sample flow is
obtained from a concentric tap at the
output of the instrument and may be
conducted by tubing to the desired
location. Model 235 versions include a
separate air pump; Model 256 is oper-
ated directly from an existing air sup-
ply ranging from 60 to 125 Ib/in®
Aerosol output is 1 ft*/min, and parti-
cle size ranges from 0.1 to 5 p.—J.s.
(Royco Instruments, Inc., 440 Olive
St., Palo Alto, Calif.)
(Circle 31 on Readers’ Service card)

Oceanographic data recording cap-
sule is able to record data from as
many as a dozen instruments at ocean
depths. Output signals from instru-
ments used in conjunction with the
capsule are fed into a meter in the
end cap of a camera. Each signal is
photographed as it appears, together
with the time, date, and other relevant
information. After each exposure, the
camera automatically selects the next
instrument to be read and photographs
its signal. A set of flashing lights is also
photographed to identify the instrument
being read, Capacity of the recorder
is 4000 data pictures., Manual controls
can be used to trigger the camera from
the surface, or it can be equipped with
a timing motor for automatic operation.
The recorder will withstand pressures
up to 10,000 1b/in*—J.s. (Edgerton,
Germeshausen & Grier, Inc., 160
Brookline Ave., Boston, Mass.)

(Circle 32 on Readers’ Service card)

Paper-tape recorder (model ETR-7)
performs the function of a mechanical
tape punch but with greater speed. In-
stead of punching, the device uses an
electrostatic recording process that
fixes black powdered-ink spots on the
tape in a code configuration identical
to that used with punched tape. The
resulting chadless tape may be visually
interpreted, or it may be read by a re-
flected-light tape reader. Information
packing density is said to be as much
as twice that possible on punched tape.
In operation, a high-resistivity plastic-
coated paper tape with conductive
backing is passed through the writing
head. The latter consists of two sets of
closely separated-electrodes. Pulsing the

-electrodes leaves an electrostatic charge

on the surface of the tape to which
powdered ink adheres. Tape speed is up
to 60 in./sec. The recorder accepts
standard data pulses for from five to
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eight channels plus sprocket channel,
using tape widths of 11/16 to 1%
inches.—J.s. (Omnitronics, Inc., 511
N. Broad St., Philadelphia 23, Pa.)
(Circle 33 on Readers’ Service card)

Portable oscilloscope (model 3015)
covers the frequency range from d-c
to 15 Mcy/sec at the 3-db-down point.
Horizontal sweep range is 0.5 sec/div
to 20 nanosec/div. The instrument is
transistorized and operates on 15 watts
at 105 to 125 volts, 60 to 400 cy/sec.
Vertical deflection factor is 10 mv to
20 v/div with deflection of accuracy =+
3 percent. Input attenuation has a
dynamic range of 10 mv to 50 v/div
with provision for a-c or d-c coupling
of the input signal. A self-contained
voltage standard provides a square-wave
signal for amplitude calibration pur-
poses. The horizontal amplifier can be
connected to the external horizontal
input by a selector switch for x-y dis-
play.—J.s. (Galaxy Laboratories, Inc.,

3606 Midway Dr., San Diego 10,

Calif.)
(Circle 34 on Readers’ Service card)

Wide angle collimator is designed for
the testing and evaluation of precision
image forming equipment. A broad
spectrum model, the instrument permits
testing of special vidicon and orthicon
tubes and telescopes in ultraviolet and
infrared applications. In the visible and
near infrared regions, the collimator

projects a 1.5-deg field with diffraction-
limited resolution. Spectral range is
2350 A to 2.65 u. Object surface of
the collimator is flat, and clear aperture
diameter is 8.5 inches.—J.s. (TE Com-
pany, 415 E. Montecito St., Santa Bar-
bara, Calif.)
(Circle 35 on Readers’ Service card)

Air contamination analysis kit is es-
pecially suitable for use in hospitals
where airborne, antibiotic-resistant or-
ganisms are causing outbreaks of in-
fection. An all-glass impinger is pro-
vided to help assure organism viability
during aerosol sampling. The analysis
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THESE ARE
TWO IDENTICAL
IR MOISTURE
TESTERS...

ONE IS
A BETTER
BUY!

Because it’s in stock at your nearby Will warehouse
—like almost every Will item. And it’s on its way in
about 24 hours—shipped pre-paid, ready-to-use.

Better yet, you're protected by Will’s exclusive
double guarantee . . . the manufacturer’s warranty
backed up by an unconditional guarantee of satisfac-
tion by Will . . . and you’re always welcome back to
use the industry’s finest service facilities.

You choose from almost 1000 different brands,
over 20,000 different items, when you buy from Will.
Your Will representative has a complete technical
reference file on practically every one of them.

We like to think you can’t make a better buy
anywhere.

INEW'! MOORE-MILFORD
IR MOISTURE ANALYZER

Easy, accurate readings regardless of sample density or
weight. No preliminary weigh-in—simply spread thin layer of
sample on the pan and the balance automatically gives you
the moisture content read to the nearest 0.19,. Extensive
testing shows amazing repeatability of results.

When drying time is set and heater positioned, operation is
automatic. Analyzer shuts itself off —answer remains until
you change it. No possibility of reabsorption or careless
technique giving incorrect answers.

In stock at your nearest Will warehouse. Write for technical
literature; free demonstration on request. No obligation.

Specialists in the distribution and service of scientific supplies
WI I CORPORATION
AND SUBSIDIARIES

ROCHESTER 3, N. Y. « NEW YORK 52, N. Y. « BUFFALO 5, N. Y.
ATLANTA 25, GA. « BALTIMORE 24, MD. » SO. CHARLESTON 9, W. VA,

573



THE ORIGINAL TIME-TESTED GLASS PLASTIC CAGE

I

TE “@Engolded eamless construction
EN Cﬁlﬁgs gﬂR of rugged fiber glass

reinforced plastics. ..

i.ABOF%ﬁ?QRY minimum effort required

to clean and disinfect...maximum

DOGS & animal comfort...extremely
PR!M&?ES strong doors with fool proof

catches. . .economical to purchase and
maintain....For further information
write: Department KS

Kirschner Manufacturing Company

wchner Vashon, Washington

Multi-layer
Interference Films

for dichroic and achromatic beam splitters and filters.
High efficiency. Relatively wide band.

MULTI-LAYER HEAT DEFLECTORS

XUR-96. Reflects substantial portion of infrared spectrum
while transmitting nearly all of the visible radiation.

#6143. Colorless, non-absorbing filter. Completely removes
the ultra-violet and reflects the infrared. Transmits about
90% from 425 to 700mu reflecting longer wavelengths. Half
transmission points at 412mu and 725mu.

Cold Mirror IRT-211. To reflect visible radiation from 400
to 700mu and transmit from 725 to 1200mu and longer.

Ask for Bulletin MI-318
°

LOW REFLECTING COATING

Double and triple layer with minimum reflection. Increases
transmission to 9 micron on Germanium and Silicon.

ELECTRICALLY CONDUCTING COATING

Colorless, transparent. Resistance of 800 ohms per square
while maintaining over 95% light transmission.

ANTI-STATIC FILMS RF SHIELDING FILMS

Colorless, 97% transmission.

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

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 del

8-01 #70-878-02
Rate 15-140 strokes Rate 40-200 strokes Rate 7-34 strokes

per min. per min. per min.
Vol. .7-50¢cc per stroke| Vol. 0-1.5¢c per stroke|Vol. .7-50¢ce per stroke

PHIPEPS A BIRD, me.

‘i\ /4 Manufacturers & Distributors of Scientific Equipment
P

+#70-878- +70-878-03

61h & Byrd Sfreefs — Richmond, Virginia
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Calcification in Biological Systems
AAAS Symposium Volume No. 64

Edited by R. F. Sognnaes July 1960

526 pp., 283 illus., $9.75,
AAAS members’ cash orders, $8.50

This monograph deals comprehensively with the mech-
anism of mineral deposition throughout the animal king-
dom. Current research approaches, findings and hypoth-
eses are presented by investigators representing dis-
ciplines ranging from physical chemistry and histochemis-
try to electron microscopy and tissue culture. The cen-
tral theme revolves about the question, “Why do certain
normal and pathological tissues calcify?”

The 22 chapters are organized in an evolutionary
sequence; (1) calcification within unicellular organisms
and various lower animals, that is. the shells of the
mollusc, the gastrolith and exoskeleton of the lobster,
the mineralizing leg tendon of the turkey and the otolithic
organ of the rat; (2) elements and mechanisms involved
in the calcification of cartilage, bone, dentin, enamel and
various pathological concretions; (3) experimental ohser-
vations in organ transplants and in tissue culture; and
culminating with (4) the physical and chemical nature of
and relationship hetween the ultimate inorganic and
organic building blocks most typical of normal calcifi-
cation in the human organism.

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

AMERICAN ASSOCIATION FOR THE ADVANCEMENT
OF SCIENCE
1515 Massachusetts Avenue, NW
Washington 5, D.C.
T T T T T T
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kit provides materials and equipment
sufficient to conduct about 50 bacterio-
logical analyses of air, liquids, or solid
surfaces. Tubes, nutrients, and detailed
instructions for many applications are
supplied. — R.L.B. (Millipore Filter
Corp., Bedford, Mass.)
(Circle 36 on Readers’ Service card)

Continuous metabolic respiration an-
alyzer system (model 1800) measures
carbon-14, carbon dioxide, and oxygen
in the exhaled respiratory gases of
humans. The output levels are pre-
sented on chart recorders, and the in-
tegrated quantities are printed on paper
tapes. In addition, specific activity
(C*/CO:) and respiratory quotient
(CO:/0:) are presented on chart re-
corders. Environmental factors—such
as pressure, temperature, humidity, and
flow rate—are controlled in all of the
primary detectors. This eliminates the
necessity of data reduction to standard
conditions, either biological or physical,
by time consuming calculations.—R.L.B.
(General Measurements, Garnerville,
N.Y.)

(Circle 37 on Readers’ Service card)

Polyethylene tanks are available in
heavy types, in rectangular or cylindri-
cal form, with 10- to 350-gallon capac-
ity. Lightweight cylindrical tanks with
capacities of 5, 15, 30 and 55 gallons
are available; other sizes are also avail-
able. These tanks are said to be very
strong and free from the stresses pro-
duced in other thermoplastic forming
methods. The tanks can safely hold
corrosive materials because they are
chemically inert and unbreakable.—
R.L.B. (American Agile Co., 5461 Dun-
ham Rd., Cleveland 37, Ohio)

(Circle 38 on Readers’ Service card)

Magnetic-field measuring system uses
nuclear magnetic resonance to deter-
mine magnetic field strength from 0
to 100,000 gauss. The field probe of
the instrument is 3 inch wide for use
with most laboratory magnets. Units
are generally calibrated with proton
resonance for the 2000- to 4000-gauss
range, but will be specially modified
and calibrated for any range up to
100,000 gauss upon request. The system
is said to be sufficiently stable to per-
mit measurements of magnetic field to
at least 1 part in 100,000. The instru-
ment is supplied with or without an
oscilloscope display unit.—J.s. (Alpha
Scientific Laboratories, P.O. Box 333,
Berkeley 1, Calif.)

(Circle 39 on Readers’ Service card)
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Very-high-frequency preamplifiers are
designed for receiving signals from
satellites and space vehicles. These de-
vices, the series 2000 vacuum-tube
models and the series 3000 solid-state
models, incorporate complete operating
spare circuits to provide redundancy
reception; switching between the cir-
cuits is by coaxial relays at input and
output. The series 2000 can be sup-
plied with center frequency anywhere
between 50 and 250 Mcy/sec, and the
series 3000 with center frequency any-
where between 50 and 500 Mcy/sec. -
Bandwidth can be between 0.7 and 7
percent as required. Operating-power
requirement for the electronic part of

the circuit is 25 watts for the vacuum-
tube version and less than 1 watt for the
solid-state model; 100 watts are re-
quired instantaneously for switching.—
J.s. (ITT Federal Laboratories, 330
Park Ave., New York 22, N.Y.)
(Circle 40 on Readers’ Service card)

Temperature differential indicator
(model 6040) is designed to measure
small temperature differentials over a
range from 0° to 1800°F. Input is
from two matched platinum-resistance
thermometers. The temperature dif-

. ferential output is indicated on a self-

contained meter, or it can be displayed
on a recorder or by a galvanometer.

fractions.

Suggested trial supplies: Agamma Human Serum, Liquid, 100 cc,
$18.00; Agamma Horse Serum, Liquid, 100 cc, $7.20; Newborn Agamma Calf Serum,
Liquid, 100 cc, $8.50. Write for listing of complete Tissue Culture line and quantity prices.
HYLAND LABORATORIES /4501 Colorado Boulevard, Los Angeles 39, California

FOR TISSUE CULTURE AND VIRAL RESEARCH

HYLAND AGAMMA SERUMS

Now you can exercise greater control in tissue culture with these
three exclusive Hyland serums. Gamma-globulin has been re-
moved by proven fractionation methods, as illustrated in the typi-
cal electrophoretic patterns below, thus eliminating a major
inhibitory factor. These controlled agamma serums (7% total pro-
tein) provide increased concentrations of stimulatory protein

QUALITY FIRST

5

NEWBORN \
\ AGAMMA

! AGAMMA
HORSE SERUM

CALF SERUM\ \
i

d

i

di¥

BETA- ALPHA- ALPHA,- ALBUMIN

BETA-  ALPHA-  ALBUMIN

BETA-

ALPHA.
CLOBULIN CLOBULIN GLOBULIN GLOBULIN GLOBULIN GLOBULIN GLOBULI
T4x b.I% 43:  B816% 146x 211 583x 92 366 54.2% |
MOVING BOUNDARY ELECTROPHORESIS IN |
BARBITAL-CITRATE BUFFER, » - 0.1, pH = 8.6
- 575



NEW from ).T.Baker

b
SOLVENTS

SPECTROPHOTOMETRY

with controlled
optical absorbance

ACETONE

CARBON TETRACHLORIDE
CHLOROFORM
METHANOL

2-PROPANOL
2-METHYL-1-PROPANOL

J. T. Baker is pleased to announce
the addition of the above six sol-
vents “suitable for use in spectro-
photometry” to the line of ‘Baker
Analyzed’ Reagents. The first five
meet the newly established
American Chemical Society spe-
cifications for these special-use
solvents. All six are labelled not
only with the Actual Lot Analysis
but also with actual lot absorb-
ance values at critical wavelengths
in the region 210-400 milli-
microns: Further, the absorbance
curves are followed to assure the
absence of any extraneous im-
purity peaks within the prescribed
wavelength range. All six solvents
are available in 1-pint and 5-pint
or 8-pint sizes.

Many other ‘Baker Analyzed’
Reagent solvents are also suitable
for ultraviolet spectrophotometry.
You will find them all listed in
Baker’s Specification Catalog No.
620, along with information on
the entire line of more than 1,000
J. T. Baker laboratory chemicals.’

)

\

J.T.Bake
Nt

EmrS

J. T. Baker Chemical Co.

Phillipsburg, New Jersey

»

9,
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The instrument includes a power sup-
ply and plug-in bridge circuitry. Tem-
perature differentials as small as 0.1°F
are measured over a span of 500°F.—
J.s. (Winsco Instruments & Controls
Co., 1533 26 St., Santa Monica, Calif.)

(Circle 41 on Readers’ Service card)

Frequency multiplier and amplifier
multiplies by 10 frequencies between
3 and 30 Mcy/sec. Multiplication is
performed without ambiguity since
multiplication factors other than 10
are excluded. Amplitude of the signal
is indicated on a panel meter and is
adjustable by means of an attenuator.
As a free-running very-high-frequency
generator, the equipment operates over
the frequency range 30 to 300 Mcy/sec.
The instrument is also equipped for
frequency measurement in the very-
high-frequency range, frequencies be-
tween 30 and 300 Mcy/sec being cov-
ered without band switching.—J.s.
(Rohde and Schwartz, 111 Lexington
Ave., Passaic, N.J.)

(Circle 42 on Readers’ Service card)

Measuring microscopes, available in
two models, are said to deviate no more
than 4 pinch from true straight line
stage travel. A 3-by-2-inch model reads
out in 50-uinch intervals on the x-axis
and in 100 ginch intervals on the y-axis.
In metric instruments the corresponding
readouts are 1 and 2 u. The z-axis
(vertical) is also read through remotely
controlled optics. Range of measure-

ment on the z-axis depends upon the
optics supplied. Accuracy of z-axis
measurement may be as high as = 0.2
u- A 4-by-6-inch model offers accuracy
of = 1 u on both axes. Two other
models, a 28-inch throat instrument and
a nuclear emulsion microscope, are
available on special order.—J.s. (Yose-
mite Laboratory, P.O. Box 11364, Palo
Alto, Calif.)

(Circle 43 on Readers’ Service card)

new

scanning

recording
tele-thermo
meter

Price 3295

Model 47

Major Features

* Temperature range: four stock
ranges, fifteen semi-stock ranges,
from —45° C. to 150° C. ( —50°
F. to 300° F.).

* Automatically scans 3, 7, or 11
channels as standard.

* Direct reading and recorder out-
put, each channel, for 20 sec., 1
min., or 5 min. as standard.

* Recorder output for 100-120 mil-
livolt recorders. YSI Model 80
($295) completes system.

¢ Simple identification of recorded
channel provided.

* YSI interchangeable thermistor
based temperature measurement.

Get complete specifications from
your YSI dealer or write:
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REAR ELECTRODE (TUNGSTEN)

FRONT HOUSING
FRONT ELECTRODE (COPPER)
WATER COOLING

POWDER INJECTION PATH

PLASTIC HANDLE

CAPACITANCE _STARTING
PLASMA GENERATOR

ELECTRICAL AND WATER
CONNECTION INLET

ELECTRICAL AND WATER
CONNECTION OUTLET

POWDER INJECTION r
ARC GAS (TANGENTIAL}

" Fig. 2. Diagram of helium plasma jet.

Helium plasma jet (Fig. 2) provides
a 20-inch long, narrow flame that is
said to have a stable reproducible op-
erating regime. Energy content of the
helium arc is 50,000 Btu/1b or greater.
Dwelling time in the flame is increased
by a factor of 1000, and operation is
silent. Heat distribution through the
flame is even, and nozzle exhaust is at
atmospheric pressure.—J.s. (Plasma-
dyne - Corp., 3839 S. Main St., Santa
Ana, Calif.) ‘

(Circle 44 on Readers’ Service card)

Oxygen saturation of blood samples
is measured in the Brinkmann hemore-
flector by the intensity of reflected light
between 600 and 700 my. In principle,
the wavelength used is strongly absorb-
ed by hemoglobin and to a lesser ex-
tent by oxyhemoglobin. In this spectral
region, the quantity of light reflected
by a blood sample is a function of
oxygen saturation. A built-in light spot
galvonometer indicates the output from
a photo cell to measure the percentage
of oxygen saturation. Measurements
are made by setting the instrument
against reference samples, and results
said to be within 1 percent are read
from a calibration curve. The determi-
nation requires only 0.5 ml of whole
blood and can be completed in 3 min-
utes. The instrument is ordinarily sup-
plied for operation on 50-cy/sec alter-
nating current, but terminals are avail-
able for operation on a 6-volt battery.
Sixty-cycle instruments are available
on request.—R.L.B. (James G. Biddle
Co., 1316 Arch St., Philadelphia 7,
Pa.)

(Circle 45 on Readers’ Service card)

Solar simulator is designed to repro-
duce the sun’s spectral distribution at
zero air mass within the limits set
forth in the AIEE specification and uni-
formly illuminate 20 cm® with full-sun

(11 MAY 1962

NEW BOOKS & NEW EDITIONS

FAUST, BEAVER AND JUNG—Animal Agents
and Vectors of Human Disease

By ERNEST C. FAUST, A.B., M.A., Ph.D.; PAUL C. BEAVER, A.B.,, M.S., Ph.D.;
and RODNEY C. JUNG, B.S., M.D., M.S. Ph.D.; Department of Tropical Medicine
and Public Health, Tulane University of Louisiana, New Orleans. 485 pages. 195
tllustrations and 10 plates, 6 in color. 7 tables. New 2nd edition. $9.50.

A complete coverage of morphological characteristics, natural history (in-
cluding methods of transmission and human exposure), pathological effects
and clinical manifestations, approved diagnostic technics, treatment and
control. A thorough revision has brought about a fresh, emphatic and
completely modern approach to this subject.

NoBLe AND NoBLE—Parasitology (and Companion Lab. Man.)

The Biology of Animal Parasites. By ELMER R. NOBLE, Ph.D., University of Cali-
fornia, Santa Barbara; and GLENN A. NOBLE, Ph.D., California State Polytechnic
College, San Luis Obispo. 767 pages. 1662 illustrations on 424 figures and 3 plates in
color. New. 311.00.

All significant advances are in this new approach to animal parasitology
from its broad biological aspects. Parasite-host relationships are discussed
clearly and in detail.

A new, well-illustrated Animal Parasitology Laboratory Man-
ual, by the same authors, has just been published. It is ideal
for use in conjunction with this or any modern textbook on
the subject. 120 pages. 157 illus. on 28 figures. New. $3.50.

DAVSON AND EGGLETON—Starling & Evans’

Principles of Human Physiology

Edited by HUGH DAVSON, D.Sc.,, and M. GRACE EGGLETON, D.Sc., M.R.C.S.
Foreword by SIR CHARLES LOVATT EVANS, D.Sc., F.R.C.P,, F.R.S,, LL.D. 1579
pages. 851 illustrations, some in color. New 13th edition. $16.00.

| Features of this edition include Wilke on Muscle, Rushton on Nerves,

Whitteridge on the Central Nervous System, Davson on Special Senses and
Physiology of Sensation, Daly on Circulation and Respiration, Smyth on
Biochemistry and Physiology of Digestion and Nutrition, Eggleton on the
Kidney, Lewis on Temperature and Heat Balance, Harkness on Reproduc-
tion and the Endocrines, and Datta on Blood.

Harez—Reproduction in Farm Animals

By E.S.E. HAFEZ, Ph.D. (Cantab.), Associate Professor, Department of Animal Sci-
;nc;:, lWashington State University, Pullman. About 450 pages. Illustrated. New. Ready
in July.

This is a new, concise textbook for students studying all aspects of animal
reproduction as it applies to cattle, sheep, swine, horses and poultry. Four
full sections cover reproductive endocrinology, reproductive physiology,
patterns of reproduction, and stress and diseases.

LEA & FEBIGER

Please send me the books circled above or listed in margin below.
1 will return books or pay for those | keep within 60 days of their receipt.

NAME (print)
ADDRESS

MAIL TODAY P

Washington Square
Philadelphia 6, Pennsylvania

TEACHING AFFILIATION
Sc. 5-11-62

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



intensity. The simulator is compact and
portable, uses no liquid or absorption
filters, and operates with low power in-
put.—J.s. (Optical Coating Laboratory,
Inc., 2789 Giffen Ave., Santa Rosa,
Calif.)

(Circle 46 on Readers’ Service card)

Microprojector, (Tri-Simplex) has an
improved internal condensing system
for brighter illumination and greater
magnification. A high power model,
with 43X objective and supplementary
swing-in light condenser, extends ap-
plications in both the classroom and
laboratory. The microprojector incor-
porates a special heat-absorbing glass

to protect the specimen, whether it is
alive or fixed. Rack-and-pinion focusing
is provided. The instrument has the
necessary stability for both wall-screen
and table-top projection. Supplementary
condenser and 43X objective can be
added to basic models of the Tri-Sim-
plex manufactured after 1 February
1962. Optional equipment includes po-
larizing accessories, 5X and 2.7X ach-
romatic objectives, body tube, and 3 X
and 5X eyepieces. Instrument meets
CCSSO purchase guide requirements.
For more information request bulletin
No. E-254.—R.L.B. (Bausch and Lomb,
Inc., Rochester 2, N.Y.)

(Circle 47 on Readers’ Service card)

Nalge

makes them
unbreakable
...and keeps
making

them

putter

Drip-proof, drop-proof
Nalgene® plastic carboys

New leakproof spigot—with
Teflon® O-rings at knob
and at extension into rein-
forced carboy body—turns
on easy as a faucet, turns
off with never a drip.

Here’s new safety in storing and dispensing laboratory liquids.
Nalgene carboys are made of unbreakable polyethylene. (Ever
see the slivers fly when a glass carboy was dropped?) It’s proof
against acids, caustics, corrosives. (What if that shattered glass

carboy had been full of H2S0,4?)

Nalge’s new spigot never drips. There’s added safety, too, in
the ease of carrying Nalgene carboys—as little as % the weight
of glass. And they’re so much lower in cost. In short, they satisfy
just about every laboratory requirement you can think of—
another step in Nalge’s continuing program of prod-

uct improvement through plastics research. Ask your

laboratory supply dealer.

New catalog on the full line of Nalgene plastic
laboratory ware now available. Write Dept. 2117.
TEFLON 148 a Reg. T. M. of E. 1. duPont & Co., Inc.

&
O /

: THE NALGE CO., INC. ROCHESTER 2, NEW YORK
The Quality Standard of Plastic Laboratory Ware
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Microporous polyethylene granules
(MIPOR 14PN-G) have interconnect-
ing pores that can imbibe and immobil-
ize organic liquids to provide a sta-
tionary polar phase for chromatography
of hydrophobic substances. In this form
of chromatography the stationary phase
is less polar than the moving liquid
phase in contrast to the usual situation.
This reversed-phase partition chroma-
tography technique makes it possible to
fractionate steroids, drug intermediates,
fat soluble vitamins, and other hydro-
phobic substances. Good mechanical
strength and high porosity makes the
granules easy to handle even when they
contain a high percentage of immobile
solvent. They may be washed out com-
pletely with solvents and completely re-
covered for reuse so that large volumes
of material may be fractionated econom-
ically. The granules may also be used
for stationary phase in gas chromatog-
raphy at temperatures up to about 65°C.
The product is available in 1-liter pack-
ages at about $20 per liter.—R.L.B.
(ESB-Reeves Corp., 323 West Glen-
side Ave., Glenside, Pa.)

(Circle 48 on Readers’ Service card)

Differential voltmeter measures a-c
and d-c voltages with accuracies of
=+0.1 percent for a-c measurements and
#+0.01 percent for d-c measurements,
(accuracies given are the percent of
reading and not of full scale). The
voltmeter incorporates Zener references
and six-digit readout for both a-c and
d-c operation. Ranges are 0.5 to 1000
volts a-c and 0.0 to 1000 volts d-c. The
instrument operates on 105 to 125 volts
a-c, 50 to 60 cy/sec at 8 watts. Regula-
tion is said to be +=0.001 percent for a
+10 percent change in line voltage.
Temperature effect is 2 ppm per degree
Centigrade over an ambient tempera-
ture range of +10° to +40°C.—J.s.
(Calibration Standards Corp., 1031
Westminister Ave., Alhambra, Calif.)

(Circle 49 on Readers’ Service card)

Subminiature displacement transducer
is a differential transformer 0.275 inches
long and 3/16 inch in diameter. When
loaded with 0.5 megohm and furnished
with 3-volt, 1000-cy/sec excitation, the
transformer develops an output of 0.92
mv per 0.001 inch deflection per volt
excitation over a linear range of =0.01
inch. The core slug is 0.18 inch long
and has an outside diameter of 0.052
inch and a bore of 1/32 inch.—J.s.
(Bulova Watch Co., Inc., 40-01 61
St., Woodside 77, N.Y.)

(Circle 50 on Readers’ Service card)
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Precise engineering and construction result in

UNIFORM HEAT

throughout the work space

* High velocity recircu-
lating blowers

® Greater heat input

* Adjustable louvres for
balanced airflow

* Superior heat seals

All combine to provide

excellent temperature

uniformity in these rug-

ged cabinet ovens.

30 Standard Models Model HB Eleciric of

* Work space from 4.6 to 72.3 Ges Cabinet Oven
cubic feet

* Temperature ranges from 100
to 1250° F.
Electronic combustion devices
insure safety for gas fired
models

* Indicating control instrument

Other ovens from $121.50
up, including a complete
line of laboratory, bench,
cabinet, walk-in, and cus-
tom-built units.

Factory tested
Write for literature to help you select the right oven
for your application
Specialists in Heat Process Equipment

GRIEVE-HENDRY CO.

1354 N. Elston Ave., Chicago 22, Il

DIFCO LABORATORY PRODUCTS
BIOLOGICS CULTURE MEDIA REAGENTS
Media for Standard Methods
Culture Media Dehbydrated and Prepared
Microbiological Assay Media
Tissue Culture and Virus Media
Bacterial Antisera and Antigens
Clinical and Serological Reagents
Sensitivity Disks Unidisks
Peptones Hydrolysates Amino Acids
Enzymes Enrichments Dyes Indicators
Carbohydrates Biochemicals

over 60 years’ experience
in the preparation of Difco products assures
UNIFORMITY STABILITY ECONOMY
[ J
Complete Stocks Fast Service
[ J
Descriptive literature available on request

DIFCQO LABORATORIES

DETROIT 1 MICHIGAN U S A

Cambridge Slidewire Potentiometer (0.01%)

11 MAY 1962

Cleveland 2, Ohio

WHAT
PRECISION
DO YOU NEED?

Three types of precision Cambridge Potentiometers
are available:

MICROSTEP and VERNIER POTENTIOMETERS for very
high precision. Both have an accuracy of 0.001%, and a smallest
direct reading of 0.1V, but differ in power of discrimination,
which is one part in 20,000,000, and one part in 190,000, re-
spectively.

SLIDEWIRE POTENTIOMETER, with an accuracy of 0.01%;
smallest direct reading 2uV. A general purpose instrument for
thermocouple testing, instrument calibration and similar routine
measurements.

Send for List 295.

CAMBRIDGE INSTRUMENT CO., INC

1681 Graybar Bldg., 420 Lexington Ave., N.Y. 17, N.Y.

Detroit 37, Mich. Jenkintown, Pa.
8419 Lake Ave. 13730 W. Eight Mile Rd. 479 Old York Rd.
Oak Park, lll. Silver Spring, Md.

6605 W. North Ave. 933 Gist Ave.
PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS
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More NEW ITEMS from Sigma:

D-THYROXINE

1 gram—$35.00 100 mg—$6.75

RIBONUCLEASE

Sigma continues to lead the World with the highest

purity commercially available.

We now offer:—

TYPE X—Probably the most Homogeneous Ribo-
nuclease A"’ (of Hirs) ever offered. Ten-
tatively—Phosphate Buffer Solution:

10 mg—$ 17.50 100 mg—$ 90.00
250 mg— 180.00 500 mg— 300.00
1 gram—$500.00

TYPE Xi—Lyophilized. Please inquire.

For those who are studying purification procedures,

we offer:

TYPE Il—A roughly chromatographed preparation
usually containing a higher proportion of
““A’ than is in the old 5 x crystalline
offering:

100 mg—$7.00 1 gram $50.00
10 grams—$450.00

UPD-GALACTOSE

For the first time anywhere—extremely modest
amounts available, as the ammonium salt.

5 mg—$ 50.00 10 mg—$ 82.50
25 mg— 165.00 50 mg— 260.00
100 mg—$440.00

B-GALACTOSIDASE
Crude, from Liver
250 mg—$ 3.60 500 mg—$ 6.00
1 gram— 10.00 5 grams— 48.00

ACYLASE |

From Hog Kidney
1 gram—$13.00 10 grams—$100.00

PYRIDINE-2-AZO-p-DIMETHYL-
ANILINE

A new Colorimetric Reagent for Titrating SH Groups.

Ref.: Klotz, I., Spectrophotometric Titration for Determina-
tion of SH-Groups, Arch. B. & B., 95, 540, (1961).
100 mg—$3.00 1 gram—$15.00

ACETYL COENZYME-A
Approximately 70% pure at present
Grade 11
5 mg—%$24.00 10 mg—$ 45.00
25 mg— 99.00 100 mg— 275.00

SNAKE VENOM

Inquiries invited for all species.

CALL US COLLECT ANYTIME TO DISCUSS PROBLEMS OR
PLACE ORDERS

Day, Station to Station,
PRospect 1-5750

Night, Person to Person,
Dan Broida, WYdown 3-6418

The Research Laboratories of

5|E®|ACHEMICAL COMPANY

3500 DE KALB ST. « ST. LOUIS 18, MO. * U.S. A,
“MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE
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FACTORIES

LABORATORIES
HOSPITALS

SCHOOLS EXPERIMENT STATIONS

+150°C +150°C +150°C , @ +150°C +150°C +150°C

MODEL “F”

HAAKE
CONSTANT

TEMPERATURE
CIRCULATOR

The ideal circulating: thermostat for to-
day’'s crowded laboratories is the Haake
Model “F’’. Due to its light weight and com-
pact design it can easily be moved around
and occupies a minimum of space. It is
ideal for any type of instrumentation or for
ambulatory use with clinical appliances
which require temperature control. Some
typical applications include such liquid
jacketed instruments as spectrophoto-
meters, refractometers, viscometers and
blood pH equipment. Accuracy to +0.01°C.
Pumps 2Y2 gal/min. Available with or with-
out suction pump.

BRINKMANN

BRINKMANN INSTRUMENTS, INC.
115 CUTTER MILL ROAD, GREAT NECK, N.Y.

PHILADELPHIA - CLEVELAND - HOUSTON - MIARL - SEXLO PARK, CAL. - ST. LOUIS




10 To 40KV

0.2% LOAD
REGULATION

RIPPLE...

LESS THAN 0.2%

$57500

mrxros HV-40

A compact, air-insulated, dc high
voltage supply featuring advanced RF
circuitry based upon a separate
4-megacycle oscillator that ‘‘broad-
casts’’ energy to tuned filament
heaters in the high voltage quadru-
pler. Design and performance capa-
bilities are particularly well-suited to
insulation leakage testing, electro-
static spraying, electron gun research,
and similar laboratory applications.
OUTPUT RANGE—10 to 40 KV, con-
tinuously variable with HV adjust
control. CURRENT—0.5 MA, contin-
uous. LINE REGULATION—0.5%.
INPUT POWER—117V, 60 cps, 3
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. observed

absolute difference between the data for
these latter groups is greater than that
between the data for the cold-exposed
and the cold-control animals, and there
is considerably less variability and over-
lap between the cold-control and the
nonhandled animals. A difference in re-
sults for these latter groups, neither of
which had been previously exposed to
cold, would be difficult to explain on
the basis of a hypothesis which places
emphasis on prior experience with cold.

The main difficulty, however, lies in

~ the fact that only depletion scores are

presented. In this the authors are ap-
parently following an unfortunate prec-
edent (2), but a depletion score is a
poor substitute for the actual values
in stressed and nonstressed
animals, since the same depletion score
may be a resultant of a variety of actual
values. Also, the graphic presentation

- of depletion scores rather than of actual

values for adrenal ascorbic acid in
stressed and nonstressed animals pro-
vides the reader with insufficient infor-
mation for making his own interpreta-
tion of the results. In any case, since
one cannot prove the null hypothesis,
even if the authors had compared the
data from handled and cold-exposed
animals and had found no significant
difference, they would not be justified
in stating that exposure to cold effects
the same response to cold stress that

- handling does. That both handling and

exposure to cold during the first week
of life can result in a significant deple-
tion of adrenal ascorbic acid in response
to cold stress at 12 days of age has been
established. That the effect of exposure
to cold and handling effect the same
change in the level of adrenal ascorbic
acid remains to be determined. In this
respect the authors, in presenting deple-

. tion scores rather than the stress and

nonstress values for all animals, may
have been doing an injustice to their
own data.

One final point requires comment.
There is no logical justification for the
authors’ contention that, because han-
dled and cold-exposed animals show a
significant depletion of adrenal ascorbic
acid in response to cold stress, the es-
sential variable in the handling proce-
dure is a decrease in environmental

temperature. Merely because event B

produces the same effects as event A
(this was not demonstrated by the data
presented), it does not necessarily fol-
low that the effects of 4 are therefore
mediated by B, as the authors have
implied.

In these comments I do not mean to
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deny that reduction in environmental
temperature may be a contributing fac-
tor in the behavioral and physiological
changes effected by handling. However,
the data presented by Schaefer et al.
hardly warrant the conclusions that
change in environmental temperature is
the basic variable in the early handling
phenomenon. As Schaefer et al. and
others (3) have pointed out, what is
really required in approaching this ques-
tion is the direct measurement of a va-
riety of physiological changes concom-
itant with handling and other types of
early manipulation.

ROBERT ADER
Department of Psychiatry,
University of Rochester
School of Medicine and Dentistry,
Rochester, New York
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The interesting results notwithstand-
ing, the thesis and the conclusions
drawn in the recent study by Schaefer,
Weingarten, and Towne (/) are not
convincing. Several points raise serious
doubts about the validity of considering
decrease in temperature the variable in
studies of early handling phenomena,
and about- the applicability of this ex-
periment in particular.

1) The effects of handling in infancy
have been noted even in those instances
in which a split-litter technique was em-
ployed, with removal of the mother at
the time of experimental treatment (2).

2) The stipulation that vision and
hearing are nonfunctional during the
first postnatal week in the life of a rat
is tenuous at best. A similar belief pre-
vails for the cat, yet data that I have
collected indicate that electroencephal-
ographic and electromyographic re-
sponses to visual and auditory stimuli
can be recorded from birth. Although
visual and auditory stimulation may not
be the most promising of the potential
variables in the early experience phe-
nomena, they have not been decisively
excluded.

3) In view of the recognition given
the view that “any of several modes of
extra-stimulation” will induce the han-
dling phenomena (3), the failure to ex-
pose a group of subjects to an increase
in temperature is difficult to compre-
hend. The results reported would have
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been much more impressive had such
an experimental group been included.

4) Even when one grants the unique-
ness of some of the early experience
phenomena or the possibility of species
specificity, the critical experimental con-
dition of this study is not a reasonable
one. A temperature of 7° to 10°C is
hardly one that would be found in any
of the laboratories in which handling
phenomena have been investigated. I
concede that exposure to this tempera-
ture is justifiable to show that tempera-
ture is a variable, but such a condition
is preposterous as a means of showing
that temperature is the variable in the
handling phenomena.

5) Finally, what was the mother ani-
mal doing while she and her litter were
in the cold environment? Could her re-
action to the pups be such that tactile
stimulation was increased, and a “nor-
mal” temperature for the pups thus
maintained? Studies of other animals
under even more extreme conditions
indicate that, in this case, parental be-
havior may have constituted a home-
ostatic mechanism.

On the whole, the study and the in-
vestigators widely miss their mark.

G. W. MEIER
National Institute of Neurological
Diseases and Blindness, U.S. Public
Health Service, San Juan, Puerto Rico
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It should have been clear from our
report that we considered our work only
“an initial test of the hypothesis that
the effects of handling are due to low-
ered skin or body temperature.” The
experiment was an attempt to demon-
strate the importance of temperature
change without making direct measure-
ments. The investment in equipment
and time needed to perfect techniques
for such measurement did not seem
warranted unless it could be shown that
the temperature variable was worth in-
vestigating further. Both the title of our
report and our conclusion that tempera-
ture change is a basic variable in the
early handling phenomenon were pre-
sented tentatively. We stated that “di-
rect measurements of skin or body tem-
perature, and of neurologic, metabolic,
or physiological changes concomitant
with handling, would be needed to veri-
fy these speculations,” and that “it re-
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mains to be demonstrated that handling
does, in fact, affect skin or body tem-
perature in infant rats, and that such a
change has the same effects on later
behavior as handling.”

More recently we have determined
that lower body temperature does result
when rat pups are removed from the
nest. In addition, the magnitude of the
temperature changes in the handled,
refrigerated, and refrigerator-control
animals is proportional to the magni-
tude of the depletion effects we found
in using these treatments. During the
first week of life the oral temperature
of the rat pup drops approximately 2°C
within the first 2 minutes after removal

from the nest and about 5°C during 10

minutes of exposure to room tempera-
ture (23°C). By comparison, the tem-
perature of pups left in the intact nest
after the mother is removed declines
less than 1°C in 20 minutes. However,
placing the nest cage containing the
mother and pups into a refrigerator at
+ 10°C causes the pups’ temperature to
fall, on the average, 1.75°C, whereas
the temperatures of control pups in
cages similarly placed in the nonfunc-
tioning refrigerator at 23°C drop less
than 1°C within the 10-minute period.
The slight temperature drop in the con-
trols may be attributed to the failure of
the mother to return her pups to the
nest promptly after they have been scat-
tered by her excited activity during the
movement of the cage to the refrigera-
tor. In contrast, the mothers placed in
the refrigerator at 10°C gather their
pups into the nest as soon as they enter
the cold environment.

We have also extended the parallel
that we found between the results of
handling and of exposure to lower tem-
perature by comparing the behavior of
handled, nonhandled, and cold-treated
animals in studies of lever-pressing for
water and of conditioned avoidance. We
found a curvilinear relationship between
severity of treatment and behavioral
effect which is similar to the relation-
ship between severity of treatment and
handling effects. In these studies we ex-
posed the pups to cold in a different
way, placing them in metal containers
maintained at various temperatures.

In the light of these new data it seems
unnecessary to discuss several of Meier’s

and Ader’s criticisms. Ader’s concern |

about our analysis of the data would
be justified, perhaps, if adrenal function
were the issue. It is not. We merely
used a technique [adrenal ascorbic acid
(AAA) depletion as a response to stress]
and a simplified statistical analysis
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which have evolved as a measure of the
effectiveness of early treatment; these
have been- described in at least four
published papers by Levine et al., cited
in our report. We chose this measure
because of its demonstrated sensitivity
and reliability, and because it permits
early determination of the effects, mak-
ing it unnecessary to keep the animals
until they are adults. Our very close
replication of Levine’s values for AAA
depletion in 12-day-old handled animals
further supports the validity of this
technique as a measure of the effective-
ness of early treatment. However, we
certainly agree with Ader’s general crit- -
icism that the hypothesis was not proved
by our study. Our continued work
along the lines he recommended is evi-
dence of this.

The results of our temperature de-
terminations are more directly pertinent
to Meier’s criticism. As to Meier’s point
1, his demonstration that cats did not
show an effect when the mother was
removed from the nest, possibly sub-
jecting the kittens to lower temperature,
does not vitiate our suggestion. Our
temperature measures show that the
control pups do not necessarily undergo
a temperature loss when the mother is
absent if the control pups are left in an
intact nest. Perhaps this would be as
true for the kittens Meier used in his
experiment as it is for rats, though we
feel less ready to generalize from our
rats to his cats than Meier is to draw
analogies between his split-litter cats
and our rats. Yet, for hypothesis mak-
ing, such analogizing may be valuable.
In fact, Meier’s finding (I) that early-
handled Siamese kittens developed pig-
mented fur sooner than nonhandled
littermates was one of the considera-
tions which led to our hypothesis. In the
Siamese cat, as in the Himalayan rabbit,
pigmentation of the fur is known to be
thermolabile (2), the differential devel-
opment of pigmentation being very
sensitive to slight differences in environ-
mental or skin temperature. When
Meier’s findings first appeared we con-
sidered the possibility that this thermo-
labile pigmentation mechanism might
explain the darker pigmentation in kit-
tens which had been removed from the
nest daily for 10 minutes of handling.
Although Meier concluded that the
pigmentation was evidence of hastened
maturation resulting from early stimu-
lation, Iljin’s work (2) indicates that
even so mild an exposure to lower tem-
perature might be sufficient to produce
the thermolabile effect of darker pig-
mentation in Siamese Kkittens.
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Our temperature determinations sug-
gest that the 7° to 10°C environment
for cold-treatment was not so prepos-
terous as Meier suggests in his point 4.
We selected this extreme temperature
because we had observed the mother’s
behavior as “a homeostatic mechanism”
(Meier’s point 5) and sought to maxi-
mize the likelihood of producing a tem-
perature effect in spite of the mother’s
attempt to keep her litter warm. We did
not include a group of animals sub-
jected to higher temperature, as Meier
suggested in his point 3, because it did
not occur. to us that handling, as typi-
cally carried out, could possibly raise
temperature in the pup. Again, direct
measurement of body temperature dur-
ing various early treatments has sup-
ported this assumption.

THEODORE SCHAEFER, JR.

FRANKLIN S. WEINGARTEN
University of Chicago,
Chicago, lllinois

Jack C. TowNE

Veterans Administration Research
Hospital and Northwestern University
Medical School, Chicago, Illinois
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Pay and Promeotion

Concerning the item in “News and
comment” [Science 135, 713 (1962)]
on the urgently needed federal pay re-
form, it should be emphasized that the
term federal service is limited to service
performed by civil servants and does
not apply to the equally well trained,
experienced, and responsible scientists
in the military. Although the staff of
several government research and de-
velopment establishments is as much
as 80 percent civilian, it should be
realized that the presence of this staff
is, in many cases, the direct result of
the prior and continuing existence of
a military nucleus. If this bill is passed,
and it must be for the very reasons
you indicate, the scientific and engi-
neering colleagues of the civil servants
who are in uniform will be three pay
reforms in arrears.

Scientists in the military must await
separate pay and promotion legislation.
The latter is keyed to the military
population as a whole. Military pay
and benefits for the average officer (55
percent or more, depending upon the
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branch of military service, are college
graduates) often provide an equitable
income. However, men with advanced
degrees are in many cases receiving
less credit for pay and promotion pur-
poses than officers of the same age who
received a bachelor’s degree in the same
year but who, immediately upon grad-
uation or soon thereafter, entered on ac-
tive duty. Contrary to popular belief,
a very small percentage of officers ob-
tain advanced degrees at government
expense. Thus, the majority obtain
their additional degrees through their
own initiative, only to be penalized by
the system when they enter on active
duty.

With the exception of the officers
in the Medical and Dental Corps, who
receive additional pay and promotion
credit, and the officers in the Veterinary
and Nursing Corps, who receive pro-
motion credit, the young Ph.D. on
active duty is, in addition to his military
duties, performing the same job as his
civilian counterpart, at an income one
would expect with a bachelor’s degree.

If it is difficult for the government
to retain its civilian scientists in the
federal service, it is obvious that the
number of individuals of the same cali-
ber retained in the military service will
remain negligible until the discrepancy
in pay and promotion is reduced by
action, rather than words, and profes-
sional recognition becomes routine
rather than a statistic on file.

PauL A. LACHANCE
328 Rawson Drive,
New Carlisle, Ohio

Collision Course

I struggled through the news article
“The civil defense debate: Neither side
is talking the other’s language” by H.
Margolis [Science 135, 776 (1962)], and
I wondered what sort of language the
author was talking. His reasoning was
so labored, his suppositions so resplen-
dent, his mood so subjunctive, his use
of the passive voice so unrestrained that
he himself apparently had trouble, so
that in paragraph 5, for example, we
find either a unique construction or an
adjective modifying a nonexistent noun.
Of course, he did have a difficult job.
He had somehow to present “all” the
arguments on “shelters” with meticulous
objectivity. It would appear that he
failed.

Nonetheless, I am grateful for his
discovery of a means of quantitating
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the sincerity of a politician on any
particular issue by use of what might
be called the Coffee Confidence Test
(CCT). One has only to determine the
ratio of volume of coffee dispensed to
number of pickets. Perhaps a refine-
ment would include a colorimetric
analysis of the coffee to determine the
depth as well as the breadth of this
sincerity. One can only guess, for ex-
ample, how much coffee the President
might dispense to pickets demanding
executive action in discrimination in
federally supported housing.

While I am a strong believer in
quantitating everything, I will, however,
go on, as I have, placing a null premium
on sincerity, as history has done in its
evaluations.

One gathers that the main point
H.M. makes is: “Why pick on shelters?
They are no worse than the whole damn
arms race and probably better than
many aspects of this deadly business.”

Ah yes, but “shelters” are worse. No
one I know has ever seen or heard a
missile or a nuclear explosion, but if
such a “shelter” program were to come
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as two seconds.

3. Peak time and peak area are re-
corded simultaneously.

4. High resolution — 5,000 counts per
second give maximum area accuracy.

5. Automatic area totalizing feature is
available.

6. Works equally well with either fast
or slow chromatographs.
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100 mv, 1 volt.
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into being we would not only see these
“shelters,” we would undoubtedly be-
fore long be forced, under threat of im-
prisonment, to enter and remain in them
during public participation drills. In a
word, then, this would bring nuclear
war home; way home. H. M., in a lesser
point, argues that this may be good;
perhaps it will alert people to the hor-
ror. Strange then, is it not, that precisely
those newspapers and politicians un-
distinguished in their advocacy of peace
are pushing “shelters” with something
akin to panic.

Speaking of distinguished advocacy
and of the arms race in general, which
appears to be what H.M. wants to do,
as a latter-day romantic I am easily
stirred to passion, yet I find in all the
issues of Science 1 have read in the past
several years no clarion calls on any
particular facet of the arms race. I do
find bemoaning aplenty and cynical
denigration of the efforts of some fre-
quent (as in the editorial on the Report
of the Committee on Science in the
Promotion of Human Welfare).

As for the analogy H.M. presents in
his final paragraph, I too, along with
other irrational folk, would be vastly
disheartened if, in addition to seeing
the extensive lifeboat preparations, I
knew that for some time this ship had
been steering a course, with increasing
speed, that would lead it to collision
with another ship and that the “ra-
tional” passengers on both liners were
doing nothing to force their captains
to change course.

EUGENE KAELLIS
775 Avenue Z,
Brooklyn, New York

General-Purpose Computer

The issue between Reitman and
those he represents and certain state-
ments in Computers and Common Sense
which he says “are simply untrue”
[Science 135, 718 (2 Mar. 1962)] can
be summed up in Reitman’s reiteration
that “it [the General Problem Solver
machine] does in fact exist, even as
you and 1.” Since “you and I” certainly
exist as something other than a pro-
gram in a general-purpose computer
(or the mind of God), the question,
“Whose statements are untrue?” re-
solves itself.

To bring this point home, let me say
that we are prepared to buy a general
problem solving machine and are most
anxious to secure the franchise for

Controlled Cooling
s and Heating
Minus 10° C to Plus 65° C.

® WIDE RANGE \Visibility bath
with BOTH mechanical refrigeration
and heating! Provides constant tem-
perature from minus 10° C to plus
65° C using 10” of liquid in a 16”
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® SENSITIVITY Mercury thermo-
requlator and a WACO Thyratron-
tube Relay controls operation of the
compressor and heating until within
plus or minus .01° C.

ALREADY USED FOR — Viscosity
vapor pressure and other physical
data determination, organic synthe-
ses, ASTM petroleum tests, etc. Also
as COOLANT CIRCULATING SYS-
TEM for spectrophotometers, refrac-
tometers, distillation condensers.

NO. E882 WACO LO-TEMP
REFRIGERATED BATH with
Pyrex jar 12” diameter: For
115 volt 50/50 cycle AC.
$390.00

® Other sizes and many acces-
sories available to fit your needs.
Please write for WACO BATH
BULLETIN N-5 for complete infor-
mation.
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Washington, which we think needs such
machines very much. I hope Reitman
can quote us a price and delivery date.

The definition of learning to which
Reitman objects is based on Sherring-
ton’s physiological distinction between
habit and reflex, a matter which has
lately been discussed in the pages of
Science [132, 555 (1960)].

I plead guilty to having missed the
important scientific journal En Passant,
published by the Pittsburgh Chess Club;
but Reitman should also plead guilty
to having missed or disregarded Richard
Bellman’s charge in Operations Re-
search (May-June 1958) that his col-
leagues, Simon and Newell, have made
claims which are both unscientific and
irresponsible.

Finally, since Simon is dean of the
Graduate School of Industrial Admin-
istration at which Reitman is employed,
I question the scientific objectivity of
the review. An attorney or judge in
similar circumstances would disqualify
himself, but I seem to have heard
recently that American scientists are
growing more and more insensitive to
the problem of conflict-of-interest.

MORTIMER TAUBE
4827 Rugby Avenue,
Bethesda, Maryland

Since Taube’s letter provides four
quite representative illustrations of the
techniques he uses in his book to sup-
port his theses, it will be helpful to
consider his comments in some detail.

On the face of it, one might suppose
it sufficient to reply to his first two
paragraphs by noting that the sense
in which the General Problem Solving
Program (GPS) exists is exactly the
same as the sense in which the produc-
tion scheduling, inventory control, and
data processing programs of the busi-
ness world exist—as sets of instructions
for general-purpose digital computers.
If Taube wants his own GPS, he has
only to request the program from
Newell, Shaw, or Simon, rent time on
an IBM 7090, and run to his heart’s
content.

Actually, Taube’s little discussion of
the varieties of existence is something
of a red herring, which he waves be-
fore us while he beats a quick retreat
from the position he took in his book.
There (pp. 59-60), far from admitting
that GPS and the Chess Player exist as
programs for a general-purpose com-
puter (which is all Newell, Shaw, and
Simon claim for them), Taube asked
his readers to believe that “all the great
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mechanical brains, translating machines,

1 ing-machines, chess-playi -
INTIMATE-FITTING chines, perceiving machines, ofc., ac.
HEATING M ANTLE WITH counts of which fill our press, owe

; their ‘reality’ to a failure to use the
ELASTIC N ECK ENTRY! 1 subjunctive mood. The game is played

i as follows: First, it is asserted that ex-
cept for trivial engineering details, a
program for a machine is equivalent
to a machine. The flow chart for a
program is equated to a program. And
finally, the statement that a flow chart
could be written for a nonexistent pro-
gram for a nonexistent machine estab-
lishes the existence of the machine. In
just this way . . . Simon, Shaw, and
Newell’s ‘General Problem Solver,” and
many other nonexistent devices have

This light, fully enclosing mantle is completely
flexible. Flat or round bottomed flasks and flasks of
wide tolerance can be efficiently heated with the
same sized mantle.

Model M]J is particularly suitable for multiple
necked flasks and gives the greatest, most intimate
coverage for efficient heating and protection against
heat loss. Model M] is ideal where modifications
are required for bottom or side outlets.

Element temperatures up to 842° F (450° C) can
be easily attained. Vessels made of metal, porcelain,
silica and other materials can be heated efficiently
and safely with these flexible mantles.

Ordering Information (Please Specify Capacity) been named in the literature and are
Catalog No. S 195-62 Electrothermal Model M) Heating Mantles £ d h h th isted.”
For Flask No. of Watts Price, referred to as t oug they existed.
Capacity (ml) | Circuits at 115 v. Each In my review I noted that Taube
=33 : :g 5:‘;-2‘; simply denied the existence of these
250 1 50 18.00 and many other running programs
500 1 200 22.25 which disproved his charges. The cita-
1,000 [ 300 25.00 : : :
e 3 =56 T tl.OI'l given above demonstrates. this.
3,000 1 500 36.00 Since Taube now apparently admits the
5,000 2 800 48.00 existence of these programs, it seems
12,000 2 1,000 71.00

reasonable to suggest that he might

- reexamine his previous conclusions

——® LAPINE SCIENTIFIC COMPANY about the status of rescarch on artificial
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example, incidentally, of the “Emperor’s
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I . - new clothes” technique he outlines in
TWISTCOCK CONNECTOR... | | | An Inteligence Amplifier - - @ ists | | his book (p. 120)—is perhaps the most
PRECISION ENGINEERED for

disingenuous of the five. The reader
CHEMICAL LABORATORIES

should consult the reference Taube cites

k! i to substantiate the acceptance he claims
i for his definition of learning. It consists

of exactly one paragraph in, of all
things, still another letter to the editor
of Science from Taube. Better yet, even
this one paragraph contains no refer-
ence to learning as a ‘“change from
conscious to unconscious (habitual)
activity to attain a desired goal,” or
to anything remotely related to this
definition. The word conscious, the
heart of Taube’s definitional distinction
between human and computer learning,
is nowhere to be found in the letter.
The key to Taube’s fourth paragraph,
as is the case with the third, again is
to be found in what he neglects to say.
Bellman is protesting four predictions
by Simon and Newell of developments
they anticipate over a 10-year period.
Nowhere in his note does he suggest,
as Taube does, that GPS or the chess-
playing program “owe their ‘reality’ to
a failure to use the subjunctive mood,”
or that Newell, Shaw, and Simon are in
any way claiming to have done more
than they actually have. This distinc-
tion between what Bellman charges and

For the busy scientist, engineer, teacher. business
man or student who has to keep basie information on
file for use in a variety of categories, the Geniac
MU (Portable Memory Unit) is specially designed.

Information retrieval systems for personal use or
small card files (from 1000-10,000) with abstracts,
original articles or information are usually cumber-
some, expensive and out of the question for small
budgets. But ur PMU is a Jow cost information re-
trieval stem that is as fast or faster than much
more expensive units.

Low initial cost, only $19.95 for the basic kit with
two hundred cards, notcher, sorting rods and coding
instructions, low maintenance with new cards costing
£1.00 per 100 or $£30.00 per 1000, are combined with
ready aceess to thcusands of categories. No electrical
vibrators or mechanical shakers are needed. No parts
to go out of operation. Sorting is by rod and is re-
markably rapid.

Sorting rates arc conservatively 400 per minuie and
this is for simultancous sorting of at least 25 cate-
gories, using extra rods.

Information is coded into the cards by notching
prepunched holes around the edge of the card. The
user need have no previous knowledge of coding and
may choose as many categories as is necessary.

To use you prepare an abstract on the card or
actually paste cn small articles, microprints, ete. Once
coded the card ix flled at random and will auto-
matically appear during sorts for the categories it
contains. The possibilities of the PMU information
retrieval system are unlimited and enable the small
to medium size information file to compete in flexi-
bility with extremely expensive electronic sorting de-
vices. It serves as a useful adjunct to company inte-
urated information systems.

The Geniac Portable Memory Unit and information
retrieval system is a quality products designed for
long use. The basic PMU’ contains a notching hand
punch, sorting rods, 200 cards and is only $19.95.
Add 60¢ postage and handling in the Uniteq States,
$1.60 abroad. In NYC add 3% City Sales Tax. Addi-
tional cards are $4.00/100, $30.00/1,000. Card
cabinet $8.00.
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what Taube implies he charges is funda-
mental. It is only by ignoring such
distinctions that Taube can ask his
readers to believe that the whole
field of artificial intelligence resembles
nothing so much as a 19th-century
hoax.

All in all, the first four paragraphs
of his letter provide a fair sample of
the ways in which Taube constructs
arguments out of the appearances of
evidence. They are worth some reflec-
tion when the reader of Computers and
Common Sense encounters (p. 127)
Taube’s statement that “this book is
soundly based on the maxim that ‘Ye
shall know the truth, and the truth
shall make you free’; and on an abiding
faith that the process of rational inquiry
and the increase and diffusion of knowl-
edge are the noblest ends of man.” As
for the fifth paragraph, in view of the
foregoing discussion, I find it difficult
to be moved by Taube’s lament at the
corrosion of my virtue by the conditions
of my employment. For, despite his
concern with the scientific objectivity
of everyone else in this area, it seems
rather evident that somehow or other
he has pretty much lost sight of his
own.

WALTER R. REITMAN
Carnegie Institute of Technology,
Pittsburgh, Pennsylvania

Financing of Medical Care
for the Aged

I have just finished reading the news
item entitled “Medical care: changes in
the political terrain” [Science 13§, 90
(12 Jan. 1962)].

At the bottom of column 2 is a sen-
tence which states, “Last week, the
Hospital Association’s House of Dele-
gates voted to approve the Social Se-
curity financing of care for the elderly,
provided that the program would be
administered through Blue Cross.”

This statement is not accurate. In a
statement of “Actions Taken—January
4, 1962—in Chicago, Illinois” by the
American Hospital Association House
of Delegates and by Blue Cross Asso-
ciation Member Plans, point 3 under
the heading “American Hospital Asso-
ciation House of Delegates” reads as
follows: “We recognize that govern-
ment assistance is necessary to effec-
tively implement this national Blue
Cross proposal in order to enable many
retired aged persons to purchase this

health protection through the voluntary
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ings were made 24 hours daily for 6
months. After 1,750,000 operations, the
Torsion mechanism still had its original
sensitivity and accuracy.

RUGGED DESIGN

Air currents and temperature changes in
normal plant and laboratory atmospheres
have little or no effect on accuracy. Poly-
propylene top cover is inert to most
chemicals. Epoxy enamel finish, extremely
resistant to corrosion and abrasion.
Quick, convenient interchange with many
different styles of commedity pans and
containers with tared weights.

........... Conveniently located tare knob.
Stainless Steel, 9” diameter commodity pan.

$425.00 (including special 1 Kg weight)

LABORATORY
APPARATUS

REAGENTS
AND
CHEMICALS

808 BROADWAY




DEPEND UPON
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DISTILLED WATER
...AUTOMATICALLY

Student research facilities at the
chemical and metallugical engineering
departments of the U. of C. include 14
major instructional laboratories, 10
large and 14 small research labora-
tories. All of them (38) are served by
a Barnstead SS-50 Still . producing
water of the highest purity needed for
analytical work.

Located on the top floor of the
chemistry building, the Barnstead
SS-50 produces distilled water at the
rate of 50 g.p.h. . automatically
meeting all distilled water needs with
two storage tanks integrated into the
system. Since the Still is self-starting,
self-stopping and self-flushing (steam
pressure is likewise automatically con-
trolled), it requires no attention what-
soever from university personnel. The
Still operates on an average of 12 hours
per day, seven days a week. Since its
installation (November, 1960), the
Still has performed very satisfactorily
without inspection or maintenance.

Why not get the benefit of Barn-
stead’s 84 years of engineering expe-
rience in producing all types of water
purification equipment. Catalog “G”
describes Barnstead Water Stills and
Catalog #160, Barnstead Mixed-Bed,
Two-Bed, and Four-Bed Demineral-
izers. Write today.
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prepayment system. Conditional upon
the administration of this proposed
plan by the voluntary nonprofit prepay-
ment system, the tax source of the
funds is of secondary importance to
us.”

Following point 3 there is an addi-
tional sentence of clarification which
reads as follows: “(The last sentence
of the above statement was interpreted
to mean that the source of funds is of
secondary importance to us provided
the proposed plan is administered by
the voluntary nonprofit prepayment
system and not by the Social Security
Administration.)”

Joun R. KINSEY
American Hospital Association,
Chicago, lllinois

The ambiguities of the Hospital Asso-
ciation’s statement have inevitably be-
clouded the significance of the AHA’s
shift in position. I think my description
of the AHA position was accurate. The
association in the past was opposed to
the Social Security approach. At its last
meeting it shifted its position to favor
Blue Cross administration of a medical
care program, with secondary impor-
tance attached to the source of the
funds. This, in effect, is a shift away
from the previous opposition to Social
Security financing. Since Social Security
financing is the principal type of federal
financing for medical care now under
consideration, it is pure evasion to say
that this shift was not actually an en-
dorsement of the Social Security ap-
proach.—D.S.G.

Keeping up with Soviet Research

On 22 February, when asked by a
reporter whether the Soviets were giv-
ing us directly any results from their
manned satellite flights, President Ken-
nedy (after asking his press staff for
the latest information) replied that,
except for medical data, they weren’t.

As subsequent events rapidly re-
vealed, more accurate information to
the President would have been: “They
don’t tell us privately—they just pub-

© lish their findings; but we are too busy

to read!”

On 26 February the following dis-
patch from Moscow appeared in the
New York Times:

Reacting to the announcement last month
that the United States Explorer XII
satellite had . . . recorded a third radia-
tion belt with what was described as an
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“unexpected boundary” at 40,000 miles
. . . Dr. K. Gringauz, one of the Soviet
Scientists working in this field, wrote . . .
in Izvestia, the Soviet Government news-
paper: “It is difficult to understand what
was unexpected about the discovery, be-
cause it is impossible to assume that
United States scientists do not read Soviet
literature on space research.”

Dr. Gringauz noted, moreover, that one
of the journals in which Soviet findings
had been published, the Doklady (Pro-
ceedings) of the Soviet Academy of Sci-
ences, was being translated from cover to
cover in the United States. . Such
findings were reported in the February
and April [1960] issues of the Academy
of Sciences Proceedings.

The statement checks out. The re-
spective issues of the American Institute
of Physics’ translation journal (Soviet
Physics—Doklady) appeared in July
and September 1960. And in January
1961 the AIP translation of the Soviet
Astronomical Journal (issue of July
1960) contained the clear statement:
“A new radiation belt surrounding the
earth at heights of 55,000 to 75,000 km
has been discovered.”

This evidence that U.S. scientists do
not keep abreast of Soviet research is
at best embarrassing. Coupled with
the financial investment (and the risk of
life) we are making as we play leap-
frog with the Russians in space, it is
rather terrifying. And this is one case
where the “buck” doesn’t stop at the
desk of any President, past or present.
These translation journals have been
subsidized by the National Science
Foundation since 1956. Their prices
are such that there is no shred of ex-
cuse for not having them in any library
serving a group of scientists even re-
motely concerned with space research.

It’s easy (and cheap) to blame the
library staft involved. But it is probably
true that scientists get library staffs
of the kind and size they demand and
educate their managements to pay for.

Nor is this a case of that latest
cause for scientific hand-wringing, “in-
adequate information retrieval,” for
the information that there is a third
radiation belt around this planet should
never have been “lost” in the first place,
much less overlooked.

How can members of the U.S. sci-
entific community be guilty of such a {‘
blatant oversight? Easily. Approach al-

most any American scientist with the

query, “Do you keep up on the latest

Soviet research in your specialty,” and
he’s apt to rasp back: “Russian re-
search! I can’t even keep up with the
latest American journals in my field.”
The a priori assumption is that if there’s
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not enough time to read everything,
the Russian translation journals are not
even to be scanned.

How is it we never hear of a re-
searcher in Boston who didn’t know
for years of some significant publica-
tion by a colleague in San Francisco?
Because Dr. X and Dr. Y also com-
municate personally—by phone, by let-
ter, by the grapevine, or by osmosis in
the hotel lobby at meetings they both
attend. And Dr. Y probably forwarded
Dr. X a reprint as soon as the paper
appeared.

If such intimate exchange of infor-
mation ever occurs between top Soviet
and American researchers, there may
be little need for translation journals.
But so long as it is a bibliographic rar-
ity to see the name of a Soviet worker
followed by “private communication,”
it behooves our scientists to use an
a posteriori approach to the problem
—to get themselves into the library
once or twice a month, place the old
posteriori firmly in a chair, and devote
a couple of hours to browsing through
the latest issues of the pertinent trans-
lated Soviet journals.

FRANCES COLEMAN
Consultants Bureau Enterprises,
New York

Suggestion and Sensory Deprivation

In a recent report entitled “Influence
of suggestion and subjects’ prior knowl-
edge in research on sensory depriva-
tion” [Science 135, 211 (1962)], Jack-
son and Kelly end with the following
statement: “it is essential that the pos-
sible influence of suggestion be allowed
for in the design of, and in interpreting
the results of, future studies of sensory
deprivation.” I do not wish to quarrel
with this statement; on the contrary, I
believe this is one of the prime con-
siderations of workers in this area. I do
wish, however, to question the design
and interpretation of the research re-
ported.

Fourteen paid subjects were told that,
during the course of an experiment like
that in which they were about to par-
ticipate, previous subjects had experi-
enced peculiar cognitive and perceptual
feelings. The 14 subjects were then
given (placebo) pills to help bring on
the hallucinations. Twelve of the 14
subjects reported peculiar sensations
during the 1-hour sensory-deprivation
situation. However, there is no men-
tion of control groups. It would have

THE
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been interesting to observe the experi-
ences of a group of subjects placed in
the same situation for 1 hour without
having received any suggestions as to
anticipated results. Another possible
control group would be a group that
received the suggestion but no sensory
deprivation, or a different degree of
deprivation.

Jackson and Kelly draw the follow-
ing conclusion: “Since 1 hour is so
much shorter than commonly used
deprivation periods, the effects reported
by our subjects are considered to be
due primarily to the subjects’ prior
knowledge of the anticipated results
and to the creation of the attitude ‘it is
appropriate to experience hallucinations
in this situation.”” On the assumption
that 1 hour is a much shorter period
than usual, does the above conclusion
necessarily follow? I think not. In the
absence of control groups, who is to
say why the subjects experienced pecul-
iar sensations? To my mind, this re-
search is a demonstration of one
method of causing subjects to report
hallucinatory experiences. However,
nothing can be said about specific
causes, such as suggestion, sensory de-
privation, and placebo.

ROBERT M. STERN
Psychology Department,
Indiana University, Bloomington

The study about which Stern com-
ments was the first in a series of related
experiments conducted by a group of
investigators at the University of Michi-
gan. Although we agree with Stern that
additional comparison or control groups
would be interesting and worth while,
we do not agree that “nothing can be
said about specific causes.” The two
principal alternative explanations are
that the reported effects were due to 1
hour of sensory deprivation per se or
that they were due to what is broadly
called “suggestion”—that is, the sub-
jects’ previous knowledge, expectations,
sets, and so on.

With very few exceptions, the length
of time people have been deprived in
experimental sensory deprivation has
varied from about 8 hours to a week
or more. Most investigators have indi-
cated that only some of their subjects
reported unusual effects, in some studies
a small proportion of the total groups.
Moreover, in at least one-study (I), in
which as much as a week of sensory
deprivation was employed, hardly any
unusual effects were elicited. By con-
trast, all 14 of our experimental subjects
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Medical Microbiology —NETER & EDGEWORTH
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1{2 illustrations, 9 in color. $7.50
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human nervous system, the interpretation of neurologic signs and symp-
toms. This graphic review of nerve structure and function is exceptionally
helpful in courses in comparative neuroanatomy.

By JOHN T. MANTER, Ph.D., M.D. and ARTHUR J. GATZ, Ph.D. 144 pages, illustrated. $3.00
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(subjected to suggestion plus 1 hour of
sensory deprivation) reported auditory,
somesthetic, and cognitive experiences,
and 12 reported visual effects and emo-
‘tional reactions. Some of these subjects
described very peculiar effects within
the first few minutes of deprivation.
Consequently, it did not seem to us that
the quality and quantity of experiences
reported by our subjects could reason-
ably be attributed to 1 hour of sensory
deprivation per se.

Stern suggests using control subjects
“who received no suggestion as to an-
ticipated results.” We understand, of

course, that he is referring to the de-
liberate suggestions which we gave to
the experimental subjects. We contend,
however, that it is almost impossible to
select, screen, instruct, and place in
situations of experimental sensory de-
privation normal, bright subjects, partic-
ularly college students or professional
personnel, without creating a wide
variety of anticipations, expectations,
and sets through which experimental
effects may be suggested. This view is
elaborated elsewhere (2).

It is possible, of course, to vary the
amount of suggestion, and we have
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done this in a more recent study (3).
Subjects with 3 hours of sensory de-
privation plus suggestion reported sig-
nificantly more effects, and much more
unusual effects, than subjects who re-
ceived relatively neutral instructions
plus 3 or even 8 hours of sensory dep-
rivation. These findings support the
conclusions drawn from our initial
study.

Stern also suggests using a control
group which receives suggestion but no
sensory deprivation. This too would be
interesting, but to accomplish this and
still maintain a genuine control for our
experimental group would be rather
difficult. First, the suggestion that the
subjects would have hallucinations with-
in the next hour for no apparent rea-
son probably would be rejected by them
as absurd. In other words, we firmly
believe that an experimental sensory-
deprivation situation contributes con-
siderably to an appropriate set for re-
porting unusual experiences, and that
differences in experimental situations
and experimental “atmospheres” partial-
ly account for differences in results
from different studies. Secondly, even if
it were feasible to use such a control
group, without any form of deprivation
or isolation, the normal environment is
sufficiently engaging to divert the sub-
jects’ attention from the experimental
task. Seeing real objects would lessen
and probably eliminate any tendency
to see hallucinations, thus impairing the
usefulness of this comparison group as
an experimental control.

C. WESLEY JACKSON, JR.
E. LowerLL KELLY
Mental Health Research Institute
and Department of Psychology,
University of Michigan, Ann Arbor
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Patent Protection and New Drugs

A recent news item on the Kefauver
hearings [Science 134, 1349 (1961)]
contains the following statement: ‘“The
American Institute of Chemists warned
that federal regulation would delay the
discovery of remedies for heart disease
and cancer and added that the research
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Properties of Infectious Ribonucleic Acid
Preparations Obtained from Tobacco
Mosaic Virus by a Heat Method

To determine if Millipore filters could remove
infectious particles from TMV and RNA prep-
arations, solutions were filtered through a HA
(.45u), PH (.3u1), VC (100mu) and VM (50mu)
respectively. VC filter removed TMV completely
while infectious materials in RNA passed
through all filters. Results of filtration indicate
infectious particles in TMV and RNA differ in
size, shape and flexibility.

Lippincott, J. A., 1961
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laboratories of pharmaceutical firms are
the ‘last havens’ for professional chem-
ists seeking solutions to numerous mal-
adies. This last view no doubt comes
as a surprise to chemists at universities,
government laboratories, institutes, and
other nonindustrial research facilities.”

The fact is that of 79 products pat-
ented in the United States, as listed in
Table 38 (“Listing of drugs according
to place of discovery”) of Senate Re-
port No. 448 (27 June 1961), the vast
majority originated in the laboratories
of the pharmaceutical industry. One,
bacitracin, resulted from work done
under a government military contract;
so far as we have been able to ascer-
tain, none resulted from government
nonmilitary health research.

This seems to support our contention
that the most congenial climate for the
creative development of new remedies
exists in the laboratories of the phar-
maceutical industry, while the univer-
sities very properly have emphasized
other aspects.

The central point of the stand taken
by the American Institute of Chemists,
however, is this: any weakening of pat-
ent structure will reduce the monetary
value of what the chemist creates; there-
fore, it is bound to reduce funds avail-
able for research and for the remunera-
tion and reward of creative chemists.
For this reason, any reduction of pat-
ent protection is contrary to the interest
of the membership of the American
Institute of Chemists and, we submit,
also contrary to the interest of other
creative scientists.

JOHAN BJORKSTEN
American Institute of Chemists,
New York

My intention was not to deprecate,
in any way, the considerable achieve-
ments of the pharmaceutical labora-
tories, but rather to point out that it
was perhaps inaccurate to describe them
as the “last havens” for chemists inter-
ested in drug research.—D.S.G.

Newton and the Spectral Lines

Bisson and Dennen [Science 1385,
921 (16 Mar. 1962)] wonder why New-
ton did not see and report the absorp-
tion lines in the prismatic solar spec-
trum, since they find the lines
reasonably clear in a duplication of his
apparatus. They suggest that Newton
might have thought of the lines as
separating the different colors. That
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could indeed be a reason for ignoring
the lines, for (i) Newton did not place
great confidence in his own ability to
see correctly the extent of the different
colors, and (ii) he was so predisposed
by his conviction that, after the analogy
of the musical scale, there should be
seven colors that he was able to in-
terpret the observations of a friend (a
more ‘“critical” observer) as indicating
that the positions of the colors cor-
respond closely to the positions of the
notes of the octave. It is interesting that
so good an observer as Newton could
have made so wrong an observation,
one in line with his predilection.

The relevant account is not in the

Opticks but is quoted by Thomas Birch -
[History of the Royal Society of London.

(1757), vol. 3, p. 262 ff.1:

And possibly colour may be distinguished
into its principal degrees, red, orange, yel-
low, green, blue, indigo, and deep violet,
on the same ground, that sound within an
eighth is graduated into tones. For, some
years past, the prismatic colours being in
a well darkened room cast perpendicularly
upon a paper about two and twenty foot
distant from the prism, I desired a friend
to draw with a pencil lines cross the image,
or pillar of colours, where every one of the
seven aforenamed colours was most full
and brisk, and also where he judged the
truest confines of them to be, whilst I held
the paper so, that the said image might fall
within a certain compass marked on it.
And this I did, partly because my own
eyes are not very critical in distinguishing
colours, partly because another, to whom
I had not communicated my thoughts
about this matter, could have nothing but
his eyes to determine his fancy in making
those marks. This observation we repeated
divers times, both in the same and divers
days, to see how the marks on several
papers would agree; and comparing the
observations, though the just confines of
the colours are hard to be assigned, be-
cause they pass into one another by in-
sensible gradation; yet the differences of
the observations were but little, especially
towards the red end, and taking means

between those differences, that were, the -

length of the image (reckoned not by the
distance of the verges of the semicircular
ends, but by the distance of the centres of
those semicircles, or length of the strait
sides as it ought to be) was divided in
about the same proportion that a string
is, between the end and the middle, to
sound the tones in the eighth.

Newton may have believed that he
had not communicated his thoughts
about this matter to his friend; never-
theless he had told him to look out for
seven colors and to bound them. To the
observing scientist, hypothesis is both
friend and enemy.

EpwiN G. BORING
Psychological Laboratory, Harvard
University, Cambridge, Massachusetts
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