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The New Beckman Model 130 Spectrochrom™ Analyzer

Automated Column Chromatography-in One Console

For the busy investigator —here is a complete column chromatography console—the
Spectrochrom Analyzer. It is at once an experimental laboratory which allows you
to select the conditions you wish for chromatography of proteins, nucleoproteins,
nucleic acids—and when you have found the best conditions—it becomes a routine
instrument you program for automatic reproducible runs.

The Spectrochrom Analyzer contains all the systems you need for column chromatog-
raphy: a gradient system to program the desired gradient curve and flow rates;

interchangeable fractionating columns which snap in place in seconds; a spectro-
photometer to monitor continuously at any three wavelengths from 215 m, through

the visible region ; pH and conductivity monitors; a multi-channel recorder to show
the results and conditions of the run; a refrigerated 250-tube fraction collector, and

all the other components for automatic programmed operation.

Best of all, the Spectrochrom Analyzer is backed by Beckman service. Our field engi-
neers install the Spectrochrom Analyzer, train your operator, provide a year’s service
without additional cost. For more information on this new way to take full advantage
of column chromatography in your research program, write for Data File 130-5

Snap-in columns

Gradient pump

Continuous flow spectrophotometer
Recorder

Fraction collector

pH and conductivity monitors

Y=Yl 422 Y=1a Bl INSTRUMENTS, INC.

SPINCO DIVISION

Palo Alto, California

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; MUNICH, GERMANY; GLENROTHES, SCOTLAND,



ANTI-GANGER AGENTS

A mixture of 1, 2 Dimethyl 4 (p carboxy phenylazo) 5 Hydroxy Benzene (CPA) and

1, 2 Dichloro 4 Benzene Sulfonamido 5 Nitro Benzene (DCBN) when fed to mice
of the SPFS strain bearing spontaneous mammary cancers, cured permanently about

one third of the animals.

The investigators adjudged the permanency of
the cure of the cancers when the neoplasm
decreased in size, disappeared and remained
undetectable for at least 5 months.(1).

The maximal number of cures was obtained with
6 grams of CPA and 0.5 grams of DCBN per kilo
of ration. This represents the first case of the
cure of such cancers by any chemical agent.

These biochemicals were conceived on the basis
of a demonstration that spontaneous cancer dif-
fered from normal host tissues in that they syn-
thesized vitamin Bj..

Previously it was demonstrated that certain spon-
taneous mammary cancers of mice differed from
normal mouse tissues in that cancer cells syn-
thesized Vitamin B;2 (2) (3). This metabolic dif-
ference allowed the prediction and the realization
of antimetabolites poisonous to the cancers that
are harmless to the host mice (4) (5).

These new anti-cancer agents, (CPA) and (DCBN)
are members of a series of antimetabolites which
have been shown to inhibit biosynthesis of Vita-
min B;, in microorganisms. It was reported that
these biochemicals demonstrated no detectable
harmful effects on the host mice as the dosage
used to bring about the desired results.
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CPA and DCBN are available on 24-hour delivery
basis anywhere in continental USA. Call 216-662-
0212 or write Nutritional Biochemicals Corpo-
ration, 21010 Miles Avenue, Cleveland 28, Ohio.

All chemicals described are for chemical and investigational use
only. They are not offered for clinical or drug use. The literature
reference should not be interpreted as either an endorsement or
disapproval of the biochemical by the cited investigator.

(1) D.W.Woolley and J. M. Stewart, Biochem.Pharm.11,1163,(1962).
(2) D. W. Woolley, Proc. Nat. Acad. Sci. Wash. 39, 6, (1953). (3) D. W.
Woolley, Ibid, 41, 111, (1955). (4) D. W. Woolley, Cancer Res. 13, 327,
(1953). (5) D. W. Woolley and G. Schaffner, lbid, 14, 802, (1954).

CPA DCBN
100 gram bottle, gram $ .95 100 gram bottle, gram $1.25
50 gram bottle, gram $1.03 50 gram bottle, gram $1.35
10 gram bottle, gram $1.10 10 gram bottle, gram $1.45
5 gram bottle, gram $1.20 5 gram bottle, gram $1.60

NUTRITIONAL
BIOCHEMICALS
CORPORATION

21010 Miles Avenue < Cleveland 28, Ohio

Send for our free Mar. 1964 catalog con-
taining more than 3000 items. Fill out
coupon and mail today for your copy.
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The solar chromosphere projected
against the sun in the monochromatic
light of the red hydrogen line at 6563
angstroms. This picture, taken at
shows
clearly the fine-scale structures of the
chromosphere. These stuctures are
becoming increasingly important in
the interpretation of chromospheric
phenomena. The elongated dark fila-
ments and the bright plages near
sunspots are familiar features of solar
activity. See page 1127. [R. B.
Leighton, California Institute of Tech-



SERIES MG

HEATING
MAI
Light, flexible

operates on al
Elastic neck.

grounded...
I flask sizes.

MULTI-MANTLE
One mantle heats 10 flask
sizes. Knitted flexible fit-
ting—over 10 years proved
high performance. :

HEAT-BY-THE-YARD
Dispenser packs of knitted
heating tape to cut to length
required.

THERMOCORD

1 (glass insulat

ype 2 (quartz insula

progressively higher heat
concentrationsinsmallareas.

ARMORED HEATERS
Heavy duty for rapid rate
heat transfer up to 800°C
(1472°F).

MELTING
POINT
APPARATUS

Eye-level
distortion-free
viewing.

Fast heating...
fast cooling.
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Shown above: UNITRON Monocular Lab Phase Model MPH — $315 complete

There are 3 microscopes in this picture
...at a distinctly singular UNITRON price

Most lab microscopes are used for ordinary brightfield
studies.

So is UNITRON's MPH.

Some lab microscopes can also be used for darkfield.

So can UNITRON's MPH.

Still other lab microscopes offer phase contrast to aid in
the study of living,unstained material.

So does UNITRON's MPH.

Until now, no lab microscope has provided all 3 for the
priceof 1.

UNITRON's MPH does. The 3 most important technigues

of microscopy are built-in, yet the MPH costs less than
many single-purpose microscopes.
That's not all. UNITRON's MPH gives you more than just
the advantages of 3 specialized microscopes. It unites them
in "Continuous-Transition Microscopy.” With a turn of the
condenser knob, you change from brightfield to darkfield
to phase contrast, all in rapid succession. Operation is so
easy, it's almost automatic. There are no accessories to
attach and no time-consuming adjustments to make. Every-
thing has been factory-centered for you. Even the light
source is built-in and permanently aligned

Have cost and complexity kept you in the dark about
phase? If so, you're in for a treat UNITRON phase con-
trast will impress you all the more if you've tried to study
unstained, living material with ordinary brightfield micro-
scopes: There's no need to close the iris to pinhole size,
reducing resolution and detail. Gone are those ghostly
artificial images.

UNITRON Phase Contrast provides optical staining. You
get the benetits of chemical staining, without the time-
consuming preparation. And what's more, you see material
alive with vivid contrast and pin-point detail. With phase,
even your stained slides show unsuspected details. All this,
without any special effort. '

There's more. UNITRON's built-in illuminator provides five
intensities . . . more than enough to meet your visual and
photographic needs. Even the eyepieces are special . . . the
widetfield type for comfortable viewing.

And now, the moment of truth. The price. Only $315 for
UNITRON's Monocular Laboratory Phase Model MPH . . .
less than you pay for many ordinary brightfield lab micro-
scopes. The Binocular Model BPH, with several additional
features of its own, costs only $527.

UNITRON prices include everything but the specimens.
In addition to all the special features of our phase models,
you'll find everything else you expect in a good lab micro-
scope. Four achromatic objectives (including high-power
oil-immersion), mechanical stage, focusable substage con-
denser with iris diaphragm and filter system, fitted cabinet,
etc. These, and all the other features we've described, are
standard equipment with UNITRON. There are no hidden
extras to buy.

Too good to be true? You needn't take our word for it.
Borrow a UNITRON Monocular MPH or Binocular BPH for
10 days. No cost or obligation. (We'll even pay shipping
charges for a chance to let you put our microscope through
its paces.) Give this UNITRON an opportunity to prove its
value in your lab. We think it will sell itself.

® ® ® © 6 & 0 0 6 0 0 000 0 0 0 O O O O 0O O OO O OO

Teachers will be interested to learn that UNITRON
even offers student phase models for as little as $99.
To introduce phase to the student lab, and to other
areas where it has been a stranger, UNITRON has

PNDERSTY N M

published a fully illustrated 64-page booklet, Under- I

ol PHESE MRS

standing and Using the Phase Microscope. The text
includes a special chapter of experiments written by
Professor Julian D. Corrington of the University of
Miami. Other subjects are covered, including the
optical theory of microscopes in general. The book-
let normally sells for $1 00 but we will be glad to
send a free copy to any interested teacher or
researcher

Ask for a free 10-day trial. Please specify whether you want
to try Model MPH or BPH. A phase booklet is shipped with
each microscope . . . or, you may request the booklet
separately.

UN]TRON INSTRUMENT COMPANY

MICROSCOPE SALES DIVISION o DEPARTMENT 4.V
66 NEEDHAM STREET, NEWTON HIGHLANDS 61, MASS,



VANGUARD

the leader in compact, precision instrumentation for research

OFFERS NEW UV ANALYZER

FEATURES EASE OF OPERATION . . . REQUIRES LESS
LABORATORY SPACE . . . CONTINUOUSLY VARIABLE
FROM 200 mu TO OVER 400 mu

Now Vanguard introduces another innovation in instrumen-
tation, offering the new model 1056-A, the most compact,
space-saving, easy-to-operate UV Analyzer available today
with variable wave length control. Monochrometer-coupled
broad emission UV light source allows selection of any wave
fength from 200 to over 400 millimicrons with a turn of a
dial. Dual-beam operation utilizing sample and reference
cuvettes provides continuous base line compensation for
gradient elutions and for other applications where the opti-
cal density of the eluent may change. The 1056-A operates
with minimum supervision and is compatible with all fraction
collectors. Automatic chart recorder marking system speeds
location and identification of test tubes containing UV ab-
sorbing materials. Completely transistorized, for long, main-
tenance-free operation. Write for complete information.

MODEL 1056-A
2166 cu. in. SMALLER

NOW AVAILABLE!
MODEL 1056 0D

Incorporating Logarithmic Conversion Circuitry

¢ Linear recording of optical density
¢ Quantitative analysis directly from column

VANGUARD

VANGUARD INSTRUMENT COMPANY Designers and Manufacturers of Precision Instrumentation for Research
P. O. Box 244, LaGrange, Illinois 60525, 312 FL 2-1600 e Regional Offices: New York, 103 Park Ave., Suite 1204, TN 7-1998
San Francisco, 115 New Montgomery St., EX.2:0511 e Baltimore, 217 North Calvert St., 727-3666. ® Houston, 1213 Capitol Ave., CA 5-5757
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Atomic Energy of
Canada Limited
offers a complete
range and service of

AECL’s versatile
sy Elel e els

double-welded stainless
steel capsules
illustrated below, are

adaptable to a very wide

range of applications
for RESEARCH
and PROCESSING

Cobalt 60, in AECL’s flexible
SLUG and PELLET forms, is
available with specific
activities from SEVEN to
more than ONE HUNDRED
CURIES per gram.

N u ow
-Covait

60

for use in
RESEARCH and
INDUSTRIAL PROCESSING

Unmatched experience with Cobalt 60
in research, industrial processing and
in medicine, is available to you through

AECL's
CONSULTING SERVICES

Radiation may assist production in your
plant.

We will be pleased to supply details on
our facilities.

ATONMIC ENERGY OF CANADA LIMITED

Commercial Products Division * P.O. Box 93« Ottawa - Canada

e

IYSNF-] AND SERVICE IN OVER 100 COUNTRIES 632
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PLANTS AT WORK
F. C. STEWARD, Cornell University

Intended for courses in general botany and plant physiology, this text can also be
used as a supplement to elementary courses in biology and agriculture. In general,
subject matter is presented from an experimental point of view. However, historical
perspective is not neglected, and the student is encouraged to relate the past to his
understanding of the present. In Press

DEVELOPMENT: Selected Topics
L. J. BARTH, Barnard College

Concerned essentially with embryonic development, this text is intended for a one-
semester course in biological concepts. The topics chosen are treated in considerable
depth, and tracings of successive trends in the history of a few ideas or concepts con-
cerning a basic biological problem are presented. The emphasis throughout is on ex-
periments, especially the intensive critical analysis of those upon which concepts are
based. ‘ In Press

ELEMENTARY BIOPHYSICS: Selected Topics
H. T. EPSTEIN, Brandeis University

Intended as a supplementary text for use in an introductory course in biology, this
book provides an introduction to the nature and language of biophysics. In line with
the trend toward physcial and chemical biology, the quantitative point of view is
emphasized. Among the topics treated are statistics; physical forces and chemical
bonds; physics of vision, hearing, and muscles; and biophysical methods.

122 pp, 55 illus (1963)—Softbound $1.75; Hardbound $2.95

TWENTY-SIX AFTERNOONS OF BIOLOGY
G. WALD, P. ALBERSHEIM, J. DOWLING, J. HOPKINS Ill, and S. LACKS,
Harvard University

This manual, designed for a laboratory course in modern biology, guides the student
in discovering fundamental principles underlying all living organisms. It emphasizes
molecular biology and physiological principles, rather than anatomy and systematics;
yet it includes enough of the latter to orient students in the diversity and fundamental
structures of living organisms. 159 pp, 19 jllus (1962) $3.25

PHYSICAL GEOCHEMISTRY
F. G. SMITH, University of Toronto

Essentially concerned with the theory of formation of rocks and mineral deposits,
this book is intended as a text or reference for senior-graduate level courses in
geochemistry. In addition, it can be used to supplement courses in economic geology,
general mineralogy, and petrology and will also prove valuable to workers in these
fields. The text emphasizes the systematic treatment of phase equilibria and the co-
herent application of theoretical phase relationships to problems of mineral deposits
and rock formation. 624 pp, 200 illus (1963) $15.00

INTRODUCTION TO PHYSICAL OCEANOGRAPHY

W. S. von ARX, Woods Hole Oceanographic Institution and Massachusetts Institute
of Technology

This book is designed to serve either as a text for senior-graduate level courses in
oceanography or as a reference for those working in this area. It can also be used
in a supplementary capacity in courses dealing with marine biology, marine geology,
general geophysics, and physical and dynamical meteorology. The ocean and atmo-
sphere are considered together, as part of a single sytem, and related in their turn
to the geological and astronomical environment. The history of ideas is emphasized
so that the reader may know the origins of presently accepted doctrine.

422 pp, 213 illus (1962) $12.50

EARTH, SEA, AND AIR

J. SPAR, New York University

Designed primarily for introductory survey courses dealing with the geophysical
sciences, this short text can also be used to supplement elementary courses in geology,
physical science, oceanography, and astronomy. Throughout the book stress is placed
both on the interrelation among the various branches of geophysics and on how the
same physical principles apply to all spheres of geophysics, whether solid, liquid, or
gas. 152 pp, 71 illus (1962)—Softbound $1.75; Hardbound $2.95

WRITE FOR APPROVAL COPIES
SCIENCE, VOL. 143



NOW COUNT 100
LIQUID
SCINTILLATION
SAMPLES
AUTOMATICALLY
AT ROOM
TEMPERATURE
WITH HIGH
EFFICIENCY

Many users of liquid scintillation
spectrometers are finding that
room temperature counting offers
certain advantages over refriger-
ated operation. One of the most
significant is that the solubility

13 MARCH 1964

of the solutions encountered in
normal sample preparation tech-
niques is much better at room
temperature. This means that
more sample may be placed in
the counting vial with less chance
of quenching. The resulis are
shorter counting times and better
statistics.

Nuclear-Chicago ambient tem-
perature liquid scintillation sys-
tems routinely deliver differential
counting efficiencies of 31% for
H3 and 78% for C" with back-
grounds of 40 cpm and 30 cpm
respectively—a very favorable
comparison with refrigerated
units. Now we have. combined
this proved performance with the
convenience of large sample ca-
pacity to offer the user maximum
value at lowest possible cost. Two
automatic systems with 100 sam-
ple capacity are available:

Model 6801. Three channel sys-

tem with dual scaler and data
lister for automatic printout of
sample number, time, and counts.

Model 6804. Three channel sys-
tem with dual scaler and data
lister/calculator for automatic
printout of cpm and scaler ratios
in addition to sample number,
time, and counts.

Both of these new systems also
feature the same electronic and
mechanical refinements that have
contributed to the excellent reli-
ability of all other Nuclear-Chi-
cago liquid scintillation spectro-
meters. Please consult your Nu-
clear-Chicago sales engineer or
write us for complete details and
prices on Models 6801 and 6804.

@
NUCLEAR-CHICAGO

349 Howard, Des Plaines, illinois 60018
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If you are about
to invest in a liquid
scintillation counter. ..

WAIT!

THE

NEW

ANSitron

LIQuID
SCINTILLATION
SPECTROMETER

will pay you the highest dividends in. ..

CONVEN

———

President

LINCOLN HENTHORN—as vice president of one of the
largest nuclear instrument manufacturing firms, he super-
vised the design of transistorized, multi-channel analyzers,
penpheral digital equipment and specialized computers for bio-medical
application. Preceding this experience, he was with the Electronics Division
of Argonne National Laboratory where he worked with a team that de-
signed the first multi-channel analyzer and the first three dimensional
analyzer. He designed part of the monitoring system for the CP-3’ and
CP-5, two of the first three heavy water reactors built in the United States.

i

Vice President

EDWARD RAPKIN, Ph.D.—as Scientific Director for one
of the largest and best known nuclear instrument manu-
A facturers, he had broad experience in liquid scintillation
counting; has written many papers on new techniques for liquid scinitilla-
tion counting and lectured extensively on the subject all over the United
States and in Europe. He first worked with radioisotopes while in service
at the Army Medical Nutrition Laboratory and continued as consultant.

Senior Electronics Design Engineer

EDWARD W. THOMAS —has done extensive, classified work
in nuclear instrumentation; contributed to the design and
‘ development of the radiation experiments for the Telstar
and Relay satellites, designed circuits and participated in the testing,
calibration and integration of the experiments into the satellites. He
participated in the design of an experiment for Project SERB (Study of the
Enhanced Radiation Belt) and designed the electronics for this experiment,
then participated in the launch of the Project SERB satellite, Explorer XV.
He has conducted experiments to aid in a more precise understanding of
the Telstar and Explorer XV results, as well as in the planning of
experiments and instruments for future space radiation studies.
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Before purchasing any liquid scintillation counter learn
about the ANSitron, an automatic liquid scintillation spec-
trometer which incorporates new features never before
included in similar equipment. The ANSitron: all silicon
solid state circuitry for maximum reliability; electronic
computation of count rate and measurement of counting
efficiency independent of sample counting statistics; sim-
plified, optimum, error-free operation through a new
approach to liquid scintillation pulse height analysis with
greatly increased dynamic range; automatic compensa-
tion of counting time for instrumental process time;
unique ‘‘no-blur’’ visual display; background subtraction
and low sample count rejection based on statistical prin-
ciples; and much more . . . all contributing to a totally
new concept in automatic liquid scintillation counting.

Wi St U
e - %'256/6 Ctl to see the ANSitron which will

be introduced in Chicago, at the Palmer House, April
13 - 17, at the meeting of the Federation of American
Societies for Experimental Biology, Booth 406A.
The first instruments will be available for delivery im-
mediately thereafter. If you cannot be in Chicago write or
phone for information.

POST OFFICE BOX 37

WALLINGFORD, CONNECTICUT

SCIENCE, VOL. 143



" Do
Your
Freeze-Dried

Samples

Require

Preservation
Under

Vacul

If so

you can heat seal ampoules one at
a time........ or Vacuum Pack up
to 140 samples Automatically with
internal stoppering in the new
VirTis Vacuum Stoppering Tray
Dryer. Partial inactivation of
bacterial and virus cultures which
may occur during ampoule heat
sealing operations is prevented.
Valuable samples are fully
protected by drying and stoppering
under controlled conditions.

This remarkably compact “bench”
model freeze-dryer is a complete,
self eontained instrument. Only a
suitable vacuum pump is required
for actual operation. The Vacuum

Stoppering Tray Dryer model no.
10-800 is equipped with a mechan-
ically refrigerated process shelf
and internal condensing coils—
entirely eliminating dry ice require-
ments both for pre-freezing
samples and condensing sublimat-
ing water vapor. The unique stop- !
pering plate seals all vials in the &
trays simultaneously in a matter
of seconds. i
Details and prices on this import- |
ant new addition to our compre- |
hensive line of freeze-drying \
equipment will be sent immediately
upon request.

e e ———

10-800 e

The W Company, Inc.

Gardiner, New York



Objects in Objects in
Normal Microscope  Image Splitter
Field of View Field of View

O U0
O OO
O OO

eyepiece

- -y

objective

This 1s the revolutionary measuring eyepiece
that has made most microscope graticules
and filar micrometers obsolete

Here are the basic capabilities of the Cooke-A.E.I. Image Splitting Measuring Eyepiece*
possessed by no other microscope measuring apparatus.

e Inexperienced laboratory personnel can measure repro-
ducibly with accuracies up to 1/10,000 of a millimeter
or 4/1,000,000 of an inch.

® Accuracies are obtained which are actually greater than
the resolving power of objectives used.

e In effect, the object is induced to measure itself. No refer-
ence lines are used.

e Since measurements are made only in the specimen
plane, measurements are free from possibility of parallax
error and are unaffected by lack of instrument rigidity
or even by motion of the specimen.

e Because all objects in the microscope field are sheared
an equal amount, comparative measurements of the high-

Send for our technical literature (catalog CMO011550).
Better yet — let us show you in your laboratory how the
Cooke-A.E.I. Image Splitting Measuring Eyepiece can
be applied to the solution of your measuring problems.

1084

est precision can be made without measuring at all. Exact
sizes can be dialed in and the eyepiece used as a
“go-no-go” gauge.

e Particle size analyses and checks on dimensional uni-
formity (of such things as vascular diameters, fibers,
wires, platings and coatings) can be made without any
measuring manipulation.

e Immediate and complete comparative measurements of
complex structures (such as windings, grids, etc.) can
be made.

Now you can measure, easily and reproducibly, to previ-

ously unattainable accuracies . . . powerful new types and
techniques of measurement, previously impossible, are now
available to you with the “Image Splitter.” *PATENTED

Biological » Metallurgical » Polarizing — MICROSCOPES — Student » Routine « Research « Special Research
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A linear translation device
for Mosshauer Effect data

The first commercially available Mossbauer Effect Ana-
lyzer was developed by the Nuclear Science & Engineer-
ing Corporation to supply an instrument capable of
dramatic, graphic demonstration of the Mdssbauer effect
to the uninitiated. The Model B Analyzer does this and
a great deal more. It is a research-quality device requir-
ing as adjuncts only an appropriate detector (propor-
tional tube or scintillation crystal) and single-channel
pulse-height analyzer for precision Mdssbauer effect
measurements.

The NSEC Analyzer (Model B) is a rugged, precision-
built, lathe-type instrument. The absorber carriage moves
at a pre-set constant velocity relative to the source and
detector and is supported by heavy-duty sleeve bearings
on precision cylindrical rods. It is capable of carrying
cryostatic equipment without affecting velocity.

Specifications include: wvariable velocity of absorber
carriage from 0 to 15 mm/sec . . . minimum velocity
increment of 0.05 mm/sec . . . velocity calibration ac-
curacy to =5% from 0 to 1.0 mm/sec and accuracy to
*+1% from 1.0 mm/sec to 15 mm/sec . . . velocity repro-
ducibility is plus or minus one percent at any velocity
. . . the absorber carriage sweep is adjustable from one to
fifteen centimeters . . . line broadening due to vibration

%

COUNTS/MINUTE x 10"
-

ez i, i L i
=z = o . +2 +3
OOPPLER VELOCITY (mm/ssc]

or variation in velocity is no more than 0.1 mm/sec at
any velocity.

The Mossbauer Effect Analyzer (exclusive of control
unit) is 2132 inches long, 8 inches high, 6 inches wide.
Weight: approximately 50 pounds.

Accessories also immediately available include the
model 360C source holder, absorber holder, and xenon-
methane filled proportional counter. Associated elec-
tronics components should provide a 2500 volt power
supply, differential pulse-height analyzer and scaler.

Write for Brochure No. 1164, describing the NSEC
Analyzer, and Mossbauer Effect sources and absorbers.

Nacloar Seience ¥ Cngincering Confroration

P.0. Box 10901 — Pittsburgh, Pa. 15236

13 MARCH 1964
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Recent AAAS Symposium Volumes

#75. Mechanisms of Hard Tissue Destruction.

1963. 776 pages. 430 illustrations.

One color plate.

Edited by: Reidar F. Sognnaes.

Symposium by 49 outstanding co-authors on
destruction of mineralized structures by or-
ganisms and by physical and chemical agents,
ranging from rock boring to bone resorption
and tooth decay.

Price: $13.00, AAAS Member's Cash Price: $11.00.

#74. Aridity and Man.

The Challenge of the Arid Lands in the United
States.

1963. 604 pages. 98 illustrations.

Edited by: Carle Hodge and Peter C. Duisberg.
Experience of the United States with its arid
zones as reported to the first uNEsco Confer-
ence on Arid Lands in Latin America.

Price: $12.00. AAAS Member's Cash Price: $10.00.
#73. Land and Water Use.

With special reference to the Mountain and
Plains Regions.

1963. 364 pages. 8 illustrations.

Edited by: Wynne Thorne.

Problems associated with the increasing com-
petitive demands for use of publicly owned
lands. Uses by livestock and timber processors
versus recreation, wildlife, and water produc-
tion. Adjustments in public land use in relation
to uses of adjacent or intermingled privately
owned lands. These and other problems are
explored by recognized leaders in the field.

Price: $8.00. AAAS Member's Cash Price: $7.00.
#72. Spermatozoan Motility.

1962, 322 pages. 113 illustrations.

Edited by: David W. Bishop.

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

Price: $7.50. AAAS Member's Cash Price: $6.50.

#71. Great Lakes Basin.

1962. 320 pages. 92 illustrations.

Edited by: Howard J. Pincus.

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

Price: $7.50. AAAS Member's Cash Price: $6.50.

#70. Fundamentals of Keratinization.

#69.

#68.

#67.

#66.

1962, 202 pages. 136 illustrations.

Edited by: E. O. Butcher and R. F. Sognnaes.
The fields of anatomy, dentistry, dermatology,
medicine, pathology, and zoology are repre-
sented in this volume.

Price: $6.50. AAAS Member's Cash Price: $5.75.

Biophysics of Physiological and Pharmacological
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.

Price: $13.50. AAAS Member's Cash Price: $11.75.

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

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

Oceanography.

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

Edited by: Mary Sears.

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

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

Germ Plasm Resources.

1961. 394 pages. 59 illustrations.

Edited by: Ralph E. Hodgson.

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

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

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

1960. 436 pages. 65 illustrations.

Edited by: Nathan W. Shock.

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

Price: $8.50. AAAS Member's Cash Price: $7.50.

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

R N S ST S Pyt Wt o e Ve S S (e oo S s T ——— — —— —— Wo— Tt S e i i S, W T S — et WS St S Wt Wt e WSt S S S — S SO SO SO W— S T —

. American Association for the Advancement of Science I
Circle Volumes 1515 Massachusetts Avenue, NW
You Wish To Washington, D.C. 20005
Order . . . Please send the symposium volumes circled on this form, to:
75 74 73 oo U PP
72 71 70
AdAreSS . e e e ettt a e e e
69 68 67 c Stat Zio Cod ]
Y e tate .. ... .. i ode ............
6 65 1y P l
Please check: 1
$oo ( ) I am a member of AAAS, and enclose payment for the volumes indicated at member I
Payment prices. ) $......... enclosed.
Enclosed ( ) I am not a member of AAAS. ( ) Please bill me. |
() Please send Membership Application Form. I
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A NEW ATOMIC
ABSORPTION
SPEGTROPHOTOMETER
FOR EASY ANALYSIS
OF METALLIC

TRAGE ELEMENTS

To meet the need for an easy-to-operate
atomic absorption spectrophotometer

suited to general laboratory use in analy-
ses of metallic trace elements, Perkin-Elmer
presents the new Model 303, Designed
around the principle of absorption by
ground-state atoms of the resonance line
of a lamp having a cathode of the mefal
being sought, the instrument is highly
sensitive—detects concentrations ranging
below one ppm for most metals. It is ca-
pable of producing, in less than 4 minutes,
including set-up time, many analyses that
take 2 to 3 days by wet chemistry.

Applications include determination of

magnesium, calcium, potassium, sodium
and trace metals in blood, urine and tissue
samples; magnesium, zinc and lead con-
tent in ferrous, aluminum and copper al-
loys; trace metals in plants and animals;
metal components in process streams; and
changes in metals content of lubricating
oils, as a check on engine performance.

For complete Model 303 specifications
write to Instrument Division, Perkin-Elmer
Corporation, 910 Main Avenue, Norwalk,
Connecticut.
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NEW MICROSCOPE LASER + Focuses
pulsed laser to achieve extremely high en-
ergy densities for cell microsurgery, mi-
croburning, materials studies, and similar

&‘ ”@ P F m Tgv ﬂ @9 | \ Wm : ?

If you are in the laser field, or about to enter it, check here for things you will need

RESEARCH PULSED LASER - A pre-
cision optical head and optional power sup-
ply for use with a variety of laser materials.

Photograph shows the laser incorporating
accessory cryogenic cooling. A Fabry-Perot

interferometer is also available. Model 120
prices from $940.00

applications. Fits any microscope.Internal

lens system permits focus to approach dif-

fraction limit of microscope. Beam may be

4 varied in both intensity and location with-

, in field of view. Write for information and
current price — Model 190

RUBY LASER INTER-
FERENCE FILTER SET
Multilayer attenuators and
beam splitters with low ab-
sorption dieletric coatings
for high power and high
energy laser applications.
Complete price —Set 50A
—$395.00

OPTICAL CALORI-
METER + Measures
energy in a laser pulse.
Incorporates unique cal-
orimeter cell and opti-
cal attenuators. Com-
plete price —Model 600
—$845.00

OPTICAL POWER METER
Measures power in continuous
laser beams over wide dy-
namic and spectral range. En-
tirely self-contained and port-
able. Large detector aperture
for easy alignment. Complete
price — Model 610 — $295.00

NEW DC CONTIN-
UOUS GAS LASER
Compact and reliable,
simple to operate. Plas-
ma tube excited by di-
rect current from sup-
ply. Interferometer eas-
ily adjustable for single
spatial mode. Complete
rice — Model 160 —
850.00

\

LASER COATINGS « Our special high-efficiency
f laser coatings can be provided to meet your own

unique requirements. Prices reasonable, delivery
fast. Contact us for more information.

BELMONT, CALIFORNIA
LYtell 1-0358 (AC 415)

OPTICS TECHNOLOGY, INC [@ =55 o™

R & D positions available for scientists and engineers in classical and modern optics. Contact Personnel Dept.

For additional information contact OTI or your nearest OTI representative: Northeast Assoc. in Boston; E. C. Smith & Assoc. in New York City; E. W. Stone Co. in Syracuse;
C. E. Snow in Philadelphia, Baltimore & Kensington, Maryland & Richmond; Electro Sales Assoc. in Pittsburgh, Cleveland & Dayton; Abbott Instrument & Engineering
in Los Angeles; Southwestern Engineering & Equipment Co. in Dallas, Houston & Albuquerque; OIP, Ghent in Europe; Henley & Co. in New York City for other export.



Water Stills
and Deionizers

" Freeze Dr
Equipmen

Culture Apparatus

Sterilizers

_—

Continuous

Germ- Free Life
Apparatus

Dry Boxes

Microbiological Equipment

An ever increasing number of universities, pharmaceutical and
industrial plants depend upon Amsco for quality microbiologi-
cal research and process equipment . . . and for sound reason.

Amsco is geared to research, design and manufacture
virtually any technical equipment and systems ranging from
sterilizers to water stills . . . to flexible film expansion
chambers for sterilization of interplanetary craft components
... to a full line of freeze drying apparatus.

For example, on special contract Amsco recently designed
and produced what is believed to be the world’s largest
bulk sterilizing system . ..a 30’ long x 7' wide x 9’ high giant,
utilizing pure ethylene oxide at 100% concentration as
the sterilant. ]

Let us share your confidential equipment and process
problems. We welcome the challenge, for the resolution of
microbiological problems has become our way of life.

Of course, Amsco’s varied line of standard equipment, as
illustrated, is a ready source for precision-made apparatus.

Please write for literature of interest to you. If you
have special needs, a letter to our Scientific and Industrial
Department may lead to their economical resolution.

INDUSTRIAL

DYNAMICS

ERIE, PENNSYLVANIA
DIVISION OF AMERICAN STERILIZER COMPANY

STERILIZERS
Pressure Steam, Ethylene Oxide and Combination Gas-Steam Systems.
Chambers 16" x 16" x 24"’ to 80" x 108" x 360" and larger. SC-318.

FREEZE DRY EQUIPMENT
Models for laboratory, pilot plant and production. Amsco Freeze
Dryers feature precision control throughout the cycle. IC-611.

WATER STILLS and Deionizers
Still capacities from 1 to 150 gal./hr. Steam or Electric heat.
Automatic or Manual Controls. IC-601.
Deionizers . .. From 2 to 300 gal./hr. MC-595.

CONTINUOUS CULTURE APPARATUS
“Biogen’’ Continuous Culture Apparatus produces microbial cells
and/or their byproducts on a continuous or batch basis with precise
control of growth conditions. 1C-605.

DRY BOXES :
Flexible film chamber type. Economical, efficient and easy to use,
For laboratory and production use. 1C-607.

GERM-FREE LIFE APPARATUS
Flexible Film Isolators for sterile delivery, rearing and transfer of
germ-free animals. 1C-600.

CASEWORK
Complete casework needs. Pl ing, installing and Base,
wall, binets. C s, work tables, carts. MC-503.

Designers and developers of systems and equipment for
Life Science and Indusirial Technology
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Many advanced organic chemistry re-
search laboratories have recognized the
fundamenta! and specific information
contained in the mass spectra of chem-
ical compounds. As a result, mass spec-

trometry is taking its proper place with’

IR and NMR as an indispensable research
too! for structural analysis. Indeed, the
Mass Spectrometer produces more spe-
cific information per microgram of sam-
ple than any other method available to
the research chemist. The Hitachi Perkin-
Elmer RMU-6D Mass Spectrometer has
been designed for the organi¢ chemist.
A work-horse spectrometer, it offers ex-
traordinary versatility, ease of operation
and reliability. Its price: $45,000 in-
stalled.

Wide Mass Range Magnetic Scan-
ning allows high molecular weight sam-
ples to be analyzed (m/e 1-1500),

7986 —— 764 ——750 ——736 —— 1722

Portion of a Mass Spectrum wide range scan { m/e 12-800) with the RMU-6D. Sample was extracted from a natural produch.

Note excellent peak separation and sensitivity obtained in the high mass region above m/e 750.

NEW RMU-6D SINGLE/DOUBLE FOCUSING MASS SPECTROMETER
FOR THE RESEARGH LABORATORY

High Resolution and Accuracy allows
detailed spectral interpretation of indi-
vidual molecular fragments {Unit mass
number separation beyond m/e 800).
High Sensitivity Electron Multiplier
Accessory provides the ability to mea-
sure extremely low concentrations. (Gain
factor up to ten thousand times normal
ion collector) When it is used with the
Vacuum Lock Direct Sample Inlet to the
ion source, excellent spectra are obtained
from heated solid samples with very low
vapor pressures,

All Glass Heated Inlet System pre-
vents sample decomposition while allow-
ing gases, liquids and solids to be ana-
lyzed. (Thermostatted to 350°C.) .

Fast Scanning {m/e 12-500 in 3 sec.)
allows “on the fly"” gas chromatography
component analysis, pulse analysis of
trace samples, kinetic studies.

High Resolution Double Focusing
Attachment allows mass defect studies
with resolution better than 1 in 10,000,
This attachment may be purchased with
the basic RMU-6D or field installed later,
Price: $27,000.

The compact, rugged RMU-6D is the only
Mass Spectrometer which combines all
these essential features at moderate cost.
You are invited to visit our Application
Laboratory in Norwalk to see a demon-
stration of the RMU-6D. For detailed
information, write to: Perkin-Elmer Cor-
poration, Distributor Products Depart-
ment, 910 Main Avenue, Norwalk,
Connecticut,

PERKIN-ELLMER




THAT IS COMPLETELY SELF-POWERED,

DIRECT SYSTEM
*Tape Speed Frequency Response =+ 3db
17 505,000
3% 50—-10,000
7Yz 60—20,000

FM SYSTEM
Tape Speed Frequency Response & ¥2 db
3% 0-1,000

7Y2 02,000
. 20 50 100 200 500 1000 2000
*optional speeds available MAXIMUM CUMULATIVE FLUTTER

CAN SIMULTANEOUSLY RECORD/REPRODUCE FM OR DIRECT, WITH EXTREMELY LOW FLUTTER.
4 TRACKS,

THE NEwW LOCKHEED 411
INSTRUMENTATION RECORDER

MAIL COUPON TODAY FOR FULL INFORMATION

LOCKHEED ELECTRONICS COMPANY/TAPE PRODUCTS DEPT.,
INDUSTRIAL TECHNOLOGY GROUP, Metuchen, New Jersey

Mr. Bernard Mayer: Send me free product specification folders
on the Lockheed 411 instrumentation recorder/reproducer.

LOCKHEED ELECTRONICS COMPANY
A Division of Lockheed Aircraft Corporation/Metuchen, N. J.
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we're only the spark...

that sets off the imagination of your  that prompts your creative thinking that confirms your judgements in

chemistry studentswith...pHMeters  in research with . . . Spectrophoto-  quality control work with . . . Titra-

o Colorimeters e Potentiometers meters « Microbalances « Recorders  tors e Thermister Thermometers and
e Densitometers ¢ Gas Chromato- Controllers ¢ C & H Analyzers o
graphs O Analyzers

Pistributors _c)f the best in electronic LAPINE SCIENTIFIC COMPANY cchAgFFICES AND WAREHOUSES
insirmentationrom Bausc&Lomb. | prompt Nationwide Service. Everytning you | GHEAZS . "NEW YORK _ “cauommia
Coleman, Leeds & Northrup, Yellow | .04 " A complete selection of types, models, | Chicago29,lil.  irvington, N.Y.  Berkeley 3, Calif.
Springs, Cahn, Precision, Lab-Line,

. . Phone 312 Phone 914 Phone 415
American Optical, Photovolt. ‘rié:rc;ghrgézgsbrands from our strategically located | gerance 54700  Lyric 1-8900 THornwall 5-3614




GREASE STRANDS - 25,000X

FOR TRAINING, PRELIMINARY
INVESTIGATION, PRODUCTION RESEARCH

RESOLVING POWER. Better than

Probably the easiest to use, easiest to operate, easiest to main- 35 Angstrom Units.

tain electron microscope on the market. Completely self-con- MAGNIFICATION — Continuously
tained—no cooling water required—operates on conventional adjustable from 1000X to 20,000
117 volt, single phase, 15 ampere, 60 cps power. Compact, X on the camera plate, from 5'00)(

built-in, air-insulated high voltage power supply. Pressure-pro- to 10,000X on the viewing screen
grammed, pushbutton-activated, automatic-valving system. Binoc'ular magnification available'
Automatic built-in camera. Interchangeable lens system. Amer- :

ican designed and manufactured — spe- ACCELERATING VOLTAGE—10
cifically engineered to implement the to 40 KV, continuously variable.
operating and maintenance advantages Useful for low voltage, high con-
inherent in electrostatic electron optics. trast work.

Send for descriptive literature.

514'275 complete,
NEW LOW PRICE—S2400
Mikros VE-10, the vacuum evaporator that f.o.b. F-‘o.rtlanq, preg"“- Includes
“‘thinks for itself’’ with fast, error-free auto- Automatic built-in camera for 2#

matic valving. Three-minute pumpdown to 1 X
10-4 Torr—operates in the low 10-¢ Torr range.
Air-cooled diffusion pump. No air or water re-
quired. Price $2400, f.o.b. Portland, Oregon.
Price, complete with filament and carbon evapo-
ration assemblies, less than $2500 delivered
anywhere in United States. Availability 15 days.

x 10" cassettes or 35 mm roll film,
binocular focusing microscope,
warranty, installation and check-
out by factory engineer. Availabil-
ity 45 days.

ANC. 7634 S.W. Capitol Highway, Portland, Oregon = 97219 Area Code 503-246-5494

SALES OFFICES—MIKROS INC., 2414 Leimert Bivd., Oakland 2, Cal. (261-6884). EBCOR, INC. (formaerly Eklund Elec-
tronic Sales), P. O. Box 30592, Dallas 30, Texas (363-4934). TECH SALES & MARKETING, 3107 Radford Dr., Indian-
apolis, Ind. (547-9208). DILCHER ENGINEERING CO., 3376 Peachtree Rd., Atlanta 5, Ga. (231-1678). ELECTRON
MICRO SALES, 816 Dennis Ave., Silver Springs, Md. (588-6976). ENGINEERING ASSOCIATES OF N. E,, INC,, 3189 Lin-
coln St., Manchester, N. H. (623-7294). CANADA-INSTRONICS LTD., P. O. Box 100, Stittsvillie (Ottawa) Ont. (828-5115).

ELECTRON MICROSCOPES / HIGH VOLTAGE GENERATORS [/ YACUUM EYAPORATORS / VACUUM EQUIPMENT o SUBSIDIARY OF ESI-ELECTRO SCIENTIFIC INDUSTRIES
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automatic

HEMAGGLUTINATION

enlarged view of agglutinates being
separated by decantation from the
analytic stream. Reaction-produced
agglutinated cells travel along with
the stream: being heavier they drop
to the bottom. On arriving at the “T"
junction, the heavy agglutinates are
drawn off: unreacted cells move on
to hemolysis and colorimetry. Where
hemolysis is to be measured the cells
are decanted off and the hemolyzed
material read out. i

Technicon Bulletin H-1 gives details of the technique, with

e T2 e o .:. .

e

SO SR oot s on

- with unique decantation principle that “puts a number”

on end result. Traditional laborious hemagglutination-

hemolytic techniques are so subjective that results may

vary considerably from lab to lab. At best, answers

' ) are merely qualitative.

The AutoAnalyzer method not only standardizes and

automates the procedure (in itself a considerable achieve-

~ ment), but it “puts a number” on the end result: expresses

answers directly in % agglutination or % hemolysis.

The whole procedure is a simple, straightforward

chemical method under precise control every step of

the way .. . cell/anti-serum volume, reagent proportioning,

mixing, time/temperature, etc. Equipment is rugged and

simple. even down to the. readout, which is colorimetric

rather than cumbersome complicated electronic

; counting devices.

Beyond its use for routine blood typing and assay,

the new method promises to open broad avenues of

investigation in all fields where antigen-antibody

reactions are measured by hemagglutination

2 ; or hemolytic reactions,
;

TECHNICON?

Alﬂ'olzxniﬂyzer@

|

recording. Write us at the below address for a copy.

!

B

B 2

| diagrams of instrumentation and flow, examples of the definite
;

TECHNICON

R L]

m
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INSTRUMENTS CORPORATION

Research Park «+ Chauncey, New York
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unequalled'

MODEL A “BETA-FUGE”
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Patented Features Give Unmaitchable
Performance ... AT NO EXTRA COST!

i e Spins 3,300 ml (6x550 ml) capacity rotor at 14,000 x G;
i 400 ml (8x50 ml) rotor at 40,000 x G.
|

e Eleven interchangeable rotors including angle, horizontal
‘ and the simplest continuous flow system
{ (Patent #3,104,225)

LA e Motor brush life indicator.
I * Roto-Air refrigeration system (Patent #2,917,229)

* Temperature control range —20°C to +40°C with new dual
i adjustment,

i e Solid state electronic control system.

® Permits use of support and sealing cap for polyethylene and
polycarbonate bottles (Patent #3,071,316)

N m‘rx_:ﬁw%'—ﬁ

o eost CATALOG UPON REQUEST FROM A FRANCHISED
Tousoes LOURDES DISTRIBUTOR - OR WRITE US DIRECTLY

LOURDES INSTRUMENT CORP
656-78 Montauk Avenue o Brooklyn, New York 11208

CENTRIFUGES
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New Cary-White Model 90 Infrared Spectrophotometer
- OFFERS, OUTSTANDING PERFORMANCE WHEN IT'S MOST IMPORTANT
| ...WHILE SCANNING!

For detailed specifications and descriptions, send for data file E238-34

Cary ‘dynamic’ specifications define Model 90 performance while scanning—not just in static operation.
For instance a double-beam 18-minute scan can be run on the ratio-recording Model 90 with photometric
accuracy of 0.2% on 0-100% T scale, or 0.1% on expanded scale, with resolution better than 1 cm-1 and S/N
between 30/1 and 100/1. For longer scans resolution is up to 0.25 cm~1,

Liquid helium or incandescent samples are handled with ease. Very high or low temperature materials
can be scanned with accuracy because energy for the source is chopped only before it passes through
sample and reference cells, thus radiation from the sample is not detected as transmitted energy. Large
sample space (over 10 inches long) allows use of special equipment such as cryostats or furnaces.

Versatility for IR work—differential analysis and measurements of absolute intensity, or small absorbance
differences at high absorbance—is provided by Model 90. Scan range: 4000 to 450 cm~-1, Strip chart recorder
coupled with scan drive permits many cm~1 scale e‘xpansions, allows scan speed changes during operation
without affecting display. Scan time is variable from 2 minutes to over 1000 hours.

Z

APPLIED PHYSICS CORPORATION A

2724 SOUTH PECK ROAD - MONROVIA, CALIFORNIA Ill

INSTRUMENTS
Raman /UV /IR Recording Spectrophotometers » Vibrating Reed Electrometers and Amplifiers




Primitive Motile Systems in Cell Biology
(Symposium)
Edited by ROBERT D. ALLEN and NOBURO KAMIYA
February 1964, 642 pp., $22.00
The papers in this volume consider various aspects of proto-

plasmic streaming, cell movement, and subcellular motions including
mitotic movements.

The Physiology and Biochemistry of Herbicides
Edited by L. J. AUDUS March 1964, 556 pp., $16.50

This book has been written to meet the needs of scientists
engaged in the design, development, and use of herbicides by present-
ing an up-to-date survey of our present knowledge of the ways in
which herbicides act through and upon the biochemical and physio-
logical systems of the plant.

Photophysiology
Complete in Two Volumes

Editel by ARTHUR C. GIESE
Volume 1: General Principles; Action of Light on Plants
1964, 377 pp., $14.00

Volume 2: Action of Light on Animals and Micro-
organisms; Photobiochemical Mechanisms; Biolumi-
nescence February 1964, 441 pp., $15.00

Photophysiology is an authoritative study of the action of non-
ionizing radiations (ultraviolet, visible, and infrared) upon the
macromolecules of cells, microorganisms, animals, and plants, with
special emphasis on the mechanisms of action rather than a descrip-
tion of effects.

Temporal Organization in Cells
A Dynamic Theory of Cellular Control Processes
By B. C. GOODWIN 1963, 163 pp., $6.50

This book uses the present knowledge of the molecular organiza-
tion of cells as the microstructure for a statistical theory to analyze
and describe the higher-order physiological properties of cells in
terms of new macroscopic “variables of state.”

The Biosynthesis of Vitamins and Related Compounds
By T. W. GOODWIN 1963, 366 pp., $11.00

This timely publication will help to place the many problems
of vitamin biosynthesis in perspective in relation to other metabolic
processes and will prove invaluable as a text for senior undergraduate
students of biochemistry as well as a monograph for investigators
directly concerned with vitamin research.

Metabolic Inhibitors

A Comprehensive Treatise

Edited by R. M. HOCHSTER and J. H. QUASTEL
Volume 1, 1963, 669 pp., $26.00
*Subscription price, $22.00
Volume 2, January 1964, 753 pp., $28.00
*Subscription price valid until May 31, 1964
Metabolic Inhibitors is a comprehensive and authoritative pres-
entation of the properties of inhibitors of metabolic and enzyme

processes, reflecting their increasing importance in all areas of enzyme
investigations and in studies of cell metabolism in general

Non-Glycolytic Pathways of Metabolism of Glucose

By SIEGFRIED HOLLMAN
Translated and Revised by Oscar Touster 1964, 276 pp., $12.00

This translation of Professor Hollman’s monograph preserves
the outstanding organization of material and mode of presentation
of the original. The bibliography has been extended by two hundred
recent references to give the revisions the same sound scholarship of
the German version.

Inorganic Complexes

By Chr. KLIXBULL JORGENSEN 1963, 220 pp., $7.50

Inorganic Complexes is a survey of the recent progress in the
understanding of chemical bonding and preparation of unexpected
inorganic compounds. The main emphasis of the book is on visible
and ultra-violet compounds.

(P) ACADEMIC PRESS

NEW YORK AND LONDON
111 Fifth Avenue, New York 10003
Berkeley Square House, London, W.1

Ccllular Membranes in Development

22nd Symposium of the Society for the Study of Development and
Growth

Edited by MICHAEL LOCKE 1964, 382 pp., $12.00

The structural similarity of all membranes has led to the unit
membrane concept elaborated in this volume. The properties of
bimolecular phospholipid membranes are thoroughly discussed.

Comparative Nutrition of Man and Domestic Animals

By H. H. MITCHELL
Volume 2, March 1964, 840 pp. Special price in effect
until March 31, 1964, $23.00 Thereafter $28.00

This two-volume work presents and correlates, in a quantitative
fashion, the nutrient requirements of man and his domesticated ani-
mals and the factors that modify these requirements.

Mammalian Protein Metabolism

Edited by H. N. MUNRO and J. B. ALLISON
Volume 1, February 1964, 566 pp., $18.50
Volume 2, Spring 1964, about 650 pp.

Mammalian Protein Metabolism presents a modern picture of
normal and pathological aspects of protein metabolism in mammals,
notably in man. The book brings together the contributions of the
biochemist, the nutritionist, and medical research worker and covers
all areas of the subject.

Algol 60 Implementation

The Translation and Use of Algol 60 Programs on a Computer

By B. RANDELL and L. J. RUSSELL

With a Foreword by E. W. Dijkstra January 1964, 418 pp., $13.00

This work is the first extensive treatment of the problems of
implementing the internationally accepted programming language
Algol 60 on present-day computers. The main part of the book is
a detailed description of an Algol 60 Compiler developed originally
for the English Electric KDF9 Computer.

Chemical Applications of Infrared Spectrossopy
By C. N. R. RAO 1964, 683 pp., $19.50

This new book, on one of the most powerful techniques avail-
able for chemical analysis, presents the basic concepts, measurements,
and techniques of infrared spectroscopy. It has been designed to be
a complete work on the chemical applications of infrared spec-
troscopy. i

Plant Diseases
Epidemics and Control
By J. E. VAN DER PLANK 1963, 349 pp., $10.00

The work analyzes various ways of controlling plant disease
based on infection rates and the relation between the amount of
inoculum and the amount of disease it causes. The author describes
sanitation and production of resistant varieties, and the use of
fungicides in their relation to the analysis of disease control.

Methods in Carbohydrate Chemistry
Complete in Five Volumes

Edited by ROY L. WHISTLER
Volume 4: Starch
February 1964, 335 pp., $13.50

This authoritative series satisfies the need for a comprehensive
source of reliable methods for use in both routine and experimental
laboratory work in carbohydrate chemistry.

Hormones and the Kidney
(Symposium)
Edited by PETER C. WILLIAMS 1964, 387 pp., $13.50

The actions of neurohypophysical, adrenal cortical, and para-
thyroid hormones on the kidney and on salt and water metabolism
are fully discussed. Comparative aspects of neurophysical physiology
and evidence for extra-adrenal influences not so far elucidated are
also considerd.

Detailed information available upon request

1098

SCIENCE, VOL. 143



VICTOREEN
Presents..

NEW ULTRA-STABLE INSTRUMENT TO MEASURE FEMTOAMPERES

Victoreen dynamic capacitor electrometer is an ultra-precise transis-
torized measuring instrument of great stability and ultimate sensitivity.
At about 15 of full-scale, the Femtometer measures currents of less
than 1 femtoamp (10-15 amp.), charges of less than 1 femtocoulomb
(10-15 C), and voltages from ultra-high-impedance sources. % This
remarkable capability makes the Femtometer the ideal measuring
instrument in nuclear studies involving ion currents . . . in electronics
for measuring transistor base or tube grid currents, and contact

CONDENSED SPECIFICATIONS

Ranges: 3 millivolts to 30 volts; 3 x 10-15 . . . 3 x10-7 amps.

Power Requirements: 115-230v, 50-60 cps; or 4 “‘D"" flashlight batteries. Switches
itself on to battery if AC fails. (No batteries needed for AC-only operation.)

Input Connector: Adaptors furnished to fit std. MIL type connectors.

Accuracy: 2% or better on panel meter or potentiometer recorder readout ; order of
0.25% with calibrated capacitor and rate of charge measurement with external
potentiometer.

potentials . . . in chemistry for pH and chromatography . . . in physics
for serious research applications. 9§ All the most desired deluxe
features—unitized plug-in preamplifier for remote operation, multiple
switch-selected input resistors, built-in remote shorting switch, etc.
—are yours at the attractive base price. ¥ Victoreen representatives
will be demonstrating the Femtometer throughout the country this
month. Write us on your professional letterhead for a demonstration
at your convenience. A-BosA

WORLD’S FIRST NUCLEAR COMPANY

VICTOREEN
VICTOREEN

THE VICTOREEN INSTRUMENT COMPANY
5806 HOUGH AVE. » CLEVELAND 3, OHIO

Victoreen European Office: The Hague




BmSpore Biological Sterility Indicators

T N

Castle's big ideas in ethylene oxide and
high vacuum steam sterilizers required
another big idea—a positive sterilizer
control for these modern procedures.

The idea ? BioSpore Biological Sterility
Indicators—two multi-purpose viable
organisms specially cultured for ethyl-
ene oxide and high vacuum sterilizers.

Bacillus subtilis var. niger (globigii)
for Ethylene Oxide, Dry Heat and
Steam to 230°F.

Bacillus stearothermophilus for High
Vacuum Steam, Gravity Displace-
ment Steam.

Only biological sterility indicators pro-
vide laboratory certified evidence of
sterility—and only Castle’'s BioSpore
will monitor all types of sterilizers. To
find out more, write for our new catalog
sheet, Wilmot Castle Company, 1739
E. Henrietta Rd., Rochester, N, Y, 14602.

Subsidiary of Ritter Company Inc.
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I New from l The features you've asked for

NUCLEAR ) - .- all in one analyzer 512 Channels - 104 count capacity « Live

~ display  Parallel BCD memory « Multichannel scaling programming < Address

indication on front panel lites « Count indication on front panel lites » Linear display  Overlap
—halves and quarters = Spectrum normalizing while on overlap of halves « Transfer between
any quadrant and half « Test mode  Built-in live timer » Percent loss meter ¢ Auto-repeat » Manual
address advance + Slow scan for peak identification ¢ Point plot up to 5 channels/second
Horizontal zero positioning on CRT « Parallel access to both arithmetic and address registers
And behind every feature: the precision and reliability you've learned to expect from Nuclear Data.

FINE GAIN COARSE GAIN
.

:E ;
CRANELLE i SR

ADC INPUT CONVERSION GAIN ZEROC LEVEL ZERO LEVEL

Fir DARSE

&
%2
o

PERCLNT LOSSES a:&

i COINCIDENCE

FRL
come T

ANTI
COINC

NUCLEAR DATA
CHANNEL MEMDAY LuNit

nNO-180M 512

CHAmE
SRR ICATION

THE NEwINEw ND-180FM NUCLEAR
512 CHANNEL ANALYZER === DATA

Now in production. Delivery within 45 days.
Price: Domestic $9250, Export $10,175 f.0.b. Madison

3833 W. Beltline Hy., Madison, Wis. 53701
13 MARCH 1964 1101



Only the IR-9
gives you resolution

~ for a study like this...

1390 1380 1370 1360 1350

YIELDING THE HIGHEST RESOLUTION of any commercial
infrared spectrophotometer, the IR-9 recorded this scan of 60 mm
of methane in a 10 cm cell in the region 1220 to 1390 cm™. Spectral

MICRO STUDY of 9 micrograms of carbazole was obtained in
routine fashion on a 1 x 1 mm KBr pellet utilizing the Beckman
Beam Condenser and Micre Pellet Holder. The energy lost because
of the use of beam condensing optics and sample beam masking
is readily regained at only a slight loss in resolution by operating
the instrument at a slightly wider slit program. Even greater sensi-
tivity can be obtained with the use of ordinate scale expansion;
samples as small as 0.4 micrograms are examined in this manner.

The Beckman IR-9 offers you the highest resolution of any commercial infrared spectrophotometer. However,
many analyses do not require full utilization of this capability. Sample characteristics or the method of investi-
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TRACE GAS STUDY of 40 mm of natural gas utilizes the Variable
Path Gas Cell. Only methane is observed at a path length of 10 cm
(top curve). Lower concentration components appear when path
length is increased to 10 meters (bottom curve). One band of
propane near 1050 cm™ is shown at the left, scale expanded 10
times at a high signal-to-noise ratio allowing even more precise
measurement. Often, in strongly absorbing trace gases, sensitivity
in the hundredths of a part per million range is realized.

gation may dictate the need for a higher level of energy. That is when you can trade the IR-9’s exceptionally
high resolution for increased energy. The IR-9 provides the best possible compromise between resolution and

energy for any study. For information, contact your Beckman Sales Engineer or write for Data File LIR-38-164.
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slit width is estimated to be 0.2 cm™ or less as judged from the
spacing of the doublets at 1237, 1260 and 1266 cm™. This run also
illustrates the high frequency accuracy capabilities of the IR-9.

WAVELENGTH IMICRONS)
121 1mt6 18 20

Bands labelled 1, 7, 10 and 14 on this scan agree without prior
instrument calibration to within 0.4 cm™ of the accepted values
similarly identified and published by IUPAC(1).

WAVELENGTH (MICRONSI

L L

M 0 W W 820 2
LEN R S B £ B e M)

Il L
7600 150

1800 3800
WAVENUMBER {cm™)

DIFFERENTIAL STUDY illustrates the .ability of the IR-9
infrared spectrophotometer to compensate for tremendous varia-
tions in reference beam energy. A sample of di-octyl phthalate
deposited on a cellulose nitrate-acetate membrane filter is exam-
ined by compensating for the filter material’s absorption spectrum.
- This is accomplished by placing a matching thickness of filter in
the reference beam (2). The bottom curve on the scan at the left
is that of a 25 micron thickness of the filter. The top curve is the

(1) International Union of Pure and Applied Chemistry, Commission on
Molecular Structure and Spectroscopy, “Tables -of Wavenumbers for the Calibration of
Infrared Spectrometers,” pp. 586, 587, Butterworth, Inc., ‘Washington, 1961.

(2) Sloane, H.J., 4nal. Chem., 35, 1556 (1963).

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND;
MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS,
FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA

L L L
7800 2400 2000 00
WAVENUMBER fem™)

background obtained when matching filters are placed in both
sample and reference beams. The filters are retained in both beams
to obtain the actual differential scan at the right, showing the
spectra of 3 microliters of ester deposited on filter in the sample
beam. Differential work is done simply and conveniently with the
use of Automatic Slit Control, an exclusive Beckman feature pro-
viding an automatic means for obtaining an optimum preset com-
promise between resolution and energy throughout the entire scan.

[ SP=Yo [L03T=Ta Ml NSTRUMENTS, INC,

SCIENTIFIC AND PROCESS INSTRUMENTS DIVISION
FULLERTON, CALIFORNIA
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RAD'OM-ETER of Copenhagen offers a laboratory type, direct
reading pH Meter setting NEW standards of accuracy, reliability, stability and con-
venience, featuring: AC line operation—zero drift. « Ruggedized specially selected
components and 10,000 hour military type tubes. o A radically new approach for
special applications with provision for external recorders, temperature compensa-
tors, buffer controls, standby switches, and a variety of special control accessories.
o Available with an integral scale expander accessory, changing the scale from 0-14
pH, to 1.4 full scale pH bands over entire range. « Reproducibility of 0.02 pH; or
0.002 pH with the scale expander. e Ultra convenient electrode holder, and a
complete range of standard and specialized electrodes for every application.

pHM 25 with Scale Expander

wiisior s <@ RADIOMETER

811 Sharon Drive WESTLAKE, OHIO 72 Emdrupvej COPENHAGEN, DENMARK
In Canada: Factory representatives Bach-Simpson Limited: sol ed by Ca n atory Supplie
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AMONG OTHER
THINGS, THIS
SEAL SAYS

PURITY

Users of Nuclear-Chicago radio-
chemicals have learned that they
can depend on the "Research
Quality' seal asareliable measure
of unquestioned purity. To estab-
lish radiochemical purity, each lot
of every labelled compound bear-
ing this seal is subjected to dilu-

13 MARCH 1964

tion analysis of multiple deriva-
tives and to paper and thin-layer
chromatography in several sol-
vent systems. Chemical purity is
established through further ana-
lytical tests which determine melt-
ing point, specific gravity, refrac-
tive index, ultraviolet and infrared
absorption spectra. Additionally,
volatile compounds are subjected
to gas chromatography.

These continuous safeguards

- would be of little use, however, if

the purity they guarantee did not
survive the rigors of storage and
shipment. The fact is that highest
levels of purity are maintained in
the radiochemicals we deliver.
Chemicals are always ‘‘pack-
aged' in the form (acid, oxide,
etc.) most compatible with chem-

ical and radiation stability, and
containers are chosen to preserve
the purity of the reagent. Rapid
stock turnover and careful inven-
tory control avoid degradation of
radiocompounds by self-irradia-
tion.

We now offer over 700 different
compounds of consistently high
purity—C, H3, P32, 5%, and CI%.
Please write for current data on
these or any other radiochemical
product you may need. For im-
mediate information, call us col-
lect at 312 827-4456.

©
NUCLEAR-CHICAGO

OF NUCLI 10N

349 Howard; Des Plaines, lllinois 60018

NUC:G.4.216
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MATERIALS RESEARCH - fechnology’s new horizon

We never cease to admire the resourcefulness and ingenuity of scientists
and engineers using the Instron Universal Test Instrument. In ma-
terials research projects ranging from the study of minute fibres and
“whiskers” to the development of composites and complex materials
systems, these scientists and engineers continue to come up with new and
better physical testing techniques.

Take, for example, the remarkably versatile cryostat and test system
developed by one research group
for investigating mechanical prop-
erties of various materials at tem-
peratures as low as 4°K. Designed
specifically for wuse with their

INVESTIGATING MECHANICAL
PROPERTIES OF MATERIALS AT
TEMPERATURES DOWN TO 4°K

Instron Universal Test Instrument,
this special device is essentially a
“universal” cryostat. It ‘has been
utilized for such diverse tests as the
determination of the flexural
strength and modulus, and com-
pressive strength and modulus of
plastic laminates ; shrinkage of plas-
tic films; peel strength, butt tensile  Special cryostat and system installed on an
strength and lap shear strength of Instron Test Instrument for a test at —423°F,
adhesives; and compressive deflection characteristics and sealing pres-
sure requirements of cryogenic gasket materials.

Both cryostat and its accessories are designed to form an integral part of
the associated liquid hydrogen system. The overall test set-up also in-
corporates a number of interesting safety precautions and operating
conveniences.

Such developments are not unusual among users of Instron Universal
Testers. The versatility of the basic Test Instrument and the extreme
test accuracies which it affords provide a clear field for the creative and
imaginative researcher.

A report on the technique cited above is available on request. In
addition technical articles covering many other areas of ma-
terials testing may be obtained without charge. Tell us your
area of interest and we will send you appropriate literature.
Write: DEPT. 21-C, INSTRON ENGINEERING CORPORATION,
2500 Washington Sireet, Canton, Massachusetts.

Advanced instruments for materials testing:
Instron Universal Testing Instruments
and Accessories; High Temperature
Equipment; Remote Control Systems;
Automatic Digital Systems; Capillary
Rheometers; Wide Variety of Grips
and Fixtures. ENGINEERING CORPORATION
2500 Washington St., Canton, Massachusetts

|N$TR0N@

INSTRON SALES OFFICES AND DEMONSTRATION CENTERS: Canton, Massachusetts, 2500 Washington Street » Wilmington 3, Delaware, 2501 Concord Pike « Cleveland, Ohio,
6556 Pearl Road - Park Ridge, lllinois, 520 Devon Avenue « Houston, Texas, 3101 Richmond Avenue « Atlanta, Georgia, 3092 Piedmont Road « Long Beach, California, 3836 Long Beach Blvd.
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Electron micrograph and graphic analysis of AL (H)a sol. 16,000x,

How to get an accurate picture of
particle size distribution quickly

The Carl Zeiss Particle Size Analyzer TGZ3 is basically a com- The circular shape of the bright spot makes it easy to estimate
bination projector and electrical counting device. It is- easy to sizes, also length and width of rod-shaped particles. Step widths
operate: Place the enlarged photomicrograph or electron micro- can be recorded as absolutely constant or exponentially increas-
graph on the stage of the instrument. Turn a knob until the round, ing and as either a distribution or summation curve.

bright spot of light has the same area as the se-
lected particle. Then press a foot pedal. A signal
pulses to one of the 48 counters, determined by
the size of the image of the iris diaphragm forming
the spot. At the same time a punch descends and
puts a minute hole in the counted particle to pre-
vent repetition of a count.

With this instrument you can count and classify
approximately 1000 particles in less than 15 min-
uvtes. Fatigue is reduced and accuracy improved.

The Analyzer is about the size and weight of a type-
writer. It offers two particle-image measuring ranges:
1.0 to 9.2mm and 1.2 to 27.7mm. Since it is semi-
automatic you can also count agglomerations of
particles. A knob allows you to adjust background
light for comfortable contrast. Fields in which
this instrument is successfully used are: rub-
ber, pigments, films, abrasives, etc. Write.
Dept. SC for further details. Complete
service facilities available.

‘ ZEISS The Symbol of World Famous Optics

WEST GERMANY

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

In Canada Carl Zeiss, Ltd., 60 Overlea Boulevard, Toronto 12, Ontario




coreman AUTOSET

Unequalled speed and convenience

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

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

Simplified controls and AUTOSET eliminate critical,
time-consuming adjustments and the need for nulling
meters.

1108
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Sample versatility
General purpose and special cuvettes extend the scope

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

The sample compartment provides adequate room for
such special equipment as magnetic mixers, thermostatted
components, and special cells with 100 mm light path.

SCIENCE, VOL.
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SPECTROPHOTOMETER

% the working spectrophotometer
for the ultraviolet-visible range

Y automated reference setting

% direct reading, numerical data display

Y bipartite diffraction grating optics

CONDENSED
Monochromator

Bipartite refiection diffraction grating.

2 millimicron standard bandwidth; 1 and
5 millimicron bandwidths also available
for special work.

Wavelength range 200-1000 millimicrons.

UGHT SOURCE
e ENTRANCE SUIT
EXIT ST
FOLDING
MASK MIRROR st;r:mon
=== exir
GRATNG | & 4 L
as cHomrer), 4 T euvene
S o | semon
COLLIMATOR MIRROR 1 COLLIMATOR
MIRROR 2

Bipartite diffraction grating optics

The Coleman AUTOSET Spectrophotometer provides
the laboratory with the practical advantage of a working
instrument with the analytical range of a specialized
research equipment. A bipartite diffraction grating, dual
light source, and dual phototubes provide high levels of
energy throughout the 200-1000m. spectrum. The
bipartite grating produces a straight and linear spectrum
which provides constant band width at all wavelengths,
with fixed optical slits. Constant band width insures
maximum reproducibility.

SPECIFICATIONS

Photometer

Self-balancing null system.

Photometric accuracy: +0.59%T, 0.005A at 0.4A.
Sample range

120 microliters to 25 milliliters.

1 to 100 millimeter light path.

Ylug TR e e

e COLEMAN

Error elimination

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

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

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

Sample identification is quick, positive and accurate,

For full details write for Bulletin S B-286

@ COLEMAN INSTRUMENTS, INC., MAYWOOD, ILLINOIS

‘13 MARCH 1964
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UERN | EANLAR IS ARARE R

THE MODULAR NUCLEAR INSTRUMENT
SYSTEM THAT GROWS WITH YOUR NEEDS

33-13A

SIX NEW
INSTRUMENT
MODULES EXTEND
THE CAPABILITY
OF YOUR
DESIGNER SERIES
EQUIPMENT

These new instruments further expand
the scope and completeness of RIDL
Designer Series equipment. As new
techniques evolve and as new needs
make themselves known, we will con-
tinue to enhance the usefulness of your
RIDL instruments through the intro-
duction of new modules. For now we
direct your attention to our latest
arrivals:

1110

32-3 Fast- Coincidence / Anti- Coinci~
dence Analyzer used with Designer
Series Anti-Walk* single- channel ana-
lyzers, minimizes chance coincidences
andresulting pile-up at high input rates,
may be used in systems with two
or three double delay line amplifiers
and Anti-Walk single-channel analyzers.

33-13A Single-Channel Analyzer and
Linear Amplifier in one module, maxi-
mum gain 400; upper and lower dis-
criminators; output pulse of +10 v, 0.5
microsecond wide with 50-nanosecond
rise time,

35-9 Linear Ratemeter offers 8 ranges
to 108 cpm with time constants of 0.5, 1,
5, 10 and 50 seconds; outputs 1 ma and
10 mv.

39-4 Scinti-Matic* Gain Stabilizer locks
desired energy peak by compensating
for instabilities in high-voltage power
supply, amplifier or preamplifier; built-
in single-channel analyzer and calibra-
tion ratemeter.

49-48 100-MC Prescaler with 10-nano-
second resolution and response from
DC to 100 MC, increases scaler capacity
by 108 counts,

52-51 Monitor Oscilloscope designed
into a single module with a 3-inch CRT
for visual pulse output monitoring and
system calibration,

For complete specifications write RIDL
or consult your local sales represen-
tative.

*Registered trademark of RIDL.

NUC:R-4-213

o
RIDL

RADIATION INSTRUMENT
DEVELOPMENT LABORATORY

A OF NUCL| G TION

4501 West North Ave., Melrose Park, HHlinois 60160
Phone: 312 681-2323, Cable: RADILAB
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Now!

Double-element laboratory type
Glas-Col heating tapes

This heating tape is especially designed for
laboratory use . . where the tape must be
applied and removed frequently. BOTH of
the parallel leads of heating elements termi-
nate at the saME end of the tape so that a
heater cord can be attached easily.

The heating elements in these tapes consist
of two Nichrome ribbons running parallel
to each other with an insulated space be-
tween them .. each ribbon is covered with
glass braid and then with a tough, pliable
silicone rubber. The tape can be attached
to steel pipe by small magnets, or tied to
glass tubes.

Waterproof: If water is spilled on Glas-Col
heating tapes, the possibility of shorts and
electrical shock to laboratory personnel is
eliminated.

Flexible: Glas-Col heating tapes are ex-
tremely flexible., They’re only 1/16” thick,
yet are very tough and durable.

Send for Bulletin 4-B-1

Uniform heating: Glas-Col laboratory
type double-element heating tapes* pro-
duce a uniform heating pattern.

No burnouts: Nichrome heating elements
will not burn out even when used far be-
yond assigned wattages. Glas-Col tapes are
tested at 1000 volts for electrical break-
through. They’ll give years of service when
used below 480°F which is the temperature
limit of the tape’s silicone rubber covering.

Available in 14” and 1” widths, in stand-
ard lengths from 4 to 40 ft with plug and
cord, or in any special length.

Single-element tapes for
production applications.

Single-element tapes are ideal for instal-
lations requiring extremely long lengths
... 300 feet or more. Example: for heating
pipe lines, or large production, or pilot
plant receptacles.

*Patents Pending

Heater tape %2 wide with twistlock and heater } ¥ §

cord, shown on 1* glass tube.

GLAS-COL

Clas-Col Apparatus Company, Dept. SC
711 Hulman Street, Terre Haute, Indiana

Glas-Col is the world's largest manufacturer of heating mantles . . and
produces a complete line for laboratory, pilot plant, and chemical process

heating applications.
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NOW A STANDARD IN
A.E.C.
AND OTHER
LABORATORIES
THROUGHOUT THE WORLD

MODEL 1544
0-3KV - 0-20MA

g

THE DUTPUT VOLTAGE 5 T SUM OF THE DIAL SETTINGS ~ —

@@

N
é mooeL Hv-1544 [l 1-3000v, 2oMA-
HIGH VOLTAGE REGULATED DC POWER SUPPLY.
POWER GESIGNS PACIC. N0 PHRLD ALTD CALIFORNA

L/

m——-------
;
¥

3

| wou-‘ ‘——mc
.P 6 1/24.58 1/2A-58

PRICE $543 F.0.B. WESTBURY, L. I., N.Y. PROVIDING AN ORDER OF MAGNITUDE
IMPROVEMENT IN PERFORMANCE OVER
PREVIOUS PRECISION DC HIGH VOLTAGE
SOURCES . . . EXCEPTIONAL STABILITY,
UNUSUALLY LOW NOISE LEVELS, SELF-IN-
DICATING OVERLOAD AND SHORT CIRCUIT

PROTECTION.
e B o e | FEATURES
MODEL| AGE | MA | LOAD | PK MV | HT | TORY ® .0019% REGULATION
1565 |1-2000 | 0-15 | .001% 1.0 3z | sas ® .001 VOLT, PEAK TO PEAK RIPPLE
etz | e w2 || e o25% cALBRaATION Accuracy
1545 |10-5000 | 0-20 | .001% 1.0 8% | sess ® .005% HR/.029 DAY STABILITY
i |atony, sen [ onovm | ive | fiiem | @ Qs RESFONGE TIHE

! 19” RACK PANEL MOUNTING
| IEEE BOOTH 1624

 POWER DESIGNS INC. POWER DESIGNS PACIFIC, INC.
I] . 1700 SHAMES DRIVE + WESTBURY, N.Y. | 3381 JUNIPERD SERRA * PALO ALTO, CALIFORNIA
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Assisting Biological Researchers...

RC-2 Automatic Superspeed Refrigerated

Centrifuge* — 17,500 rpm — 37,000 x G
Accepts six different rotors
on Gyro-Action direct drive

RC-3 Automatic Refrigerated
Centrifuge — 5,000 rpm — 5,140  $S-3 Automatic Superspeed Centrlfuge
x G — 60 seconds to top speed. — 17,000 rpm — 34,800 x G
Ideal for routine operations with push button s|mp||c|ty
and armor-plate safety

S§S-4 Enclosed Superspeed Centrifuge*

— 17,000 rpm — 34,800 x G with
removable control panel for cold

room or fume hood use

Ribi Refrigerated Cell Fractionator — for
isolating cell walls and subcellular
particles of the cytoplasm

“Porter-Blum” MT-1 Ultra-Microtome —
1/40u to 1/2x — for electron
and light microscopy

Omni-Mixer Micro-Macro
Homogenizer — for processing
0.5 ml to 2,000 ml. Speeds
with Micro- Attachment
up to 50,000 rpm

*Adaptable to “Szent-Gyorgyi & Blum”
Tube Type Continuous Flow System

“Porter-Blum” MT-2 Ultra-Microtome
— 100 A to 4x — automatic operation
— the finest instrument of its kind
in the world

Researchers in every branch of the
life sciences in more than thirty different countries rely on the Centrifuges and Laboratory In-
struments with the SORV ALL trademark. There are good reasons for this universal confidence!

Centrifuges offering a full range of forces up to 37,000 x G, and a wide selection of angle,
horizontal and special purpose rotors, provide the researcher with the utmost in versatility.
Models include refrigerated, non-refrigerated, automatic, manual, remote control, continuous
flow. We also stock the widest variety of tubes and adapters of any centrifuge manufacturer.

SORVALL’s unequalled quality of design and
reliability is available also in the prize-winning ban SOW&II, I'.c.

Ribi Refrigerated Cell Fractionator, “Porter-Blum NORWALK * CONNECTICUT
Ultra-Microtomes, and the Omni-Mixer Micro-Macro Please ask us for Bullatin SC-3GEW:

Homogenizer.
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BUY THIS RECORDER

It isn't a better recorder simply because it's new. But it is new, and it is better. It's one of
Varian's new G-40 series ten-inch potentiometer recorders. And here are five reasons why
you should buy one.

1. THEY'RE COMPACT. Die-cast aluminum
case, door, and chassis make Varian's G-40
series of ten-inch recorders rugged and easy
to service, yet these recorders weigh only 30
pounds. Solid-state design cuts needless flab
off them, too.

2. TRUE DIFFERENTIAL INPUT CIRCUIT.
That means you get both high input imped-
ance and high common mode rejection. You
can operate them with unbalanced inputs.

3. CHOOSE FROM SINGLE OR MULTIPLE
RANGE MODELS. Eight push-button ranges—
1 mv to 100 volts—or single range. Attenuator
adjustment on all.

4. FAST PEN SPEED. Less than 12 second full
scale.

5. AND THEY ARE ACCURATE: 0.25% +5 pv
on 1 mv range; all other ranges 0.25%.

That do it? Or do you need more facts about the optional chart speeds (we've got up to 9),
about how easy they are to operate (controls are in front), about how they're portable or rack-
mountable (they're both), or about cost (as low as $985 — quantity or OEM orders get healthy
discounts). Get all the facts. Write Recorder Division and ask. We're sure you'll like our answers.
And our new G-40 ten-inch recorders. Three distinct models available now for laboratory,
industrial, or OEM applications. Other inputs available as specials.

O VARIAN GTERSeN Wy, pao'ato 18, car

In Europe contact Varian A. G., Zug, Switzerland
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Weigh them in seconds on the Torbal” PL-2

Make quick, accurate weighings of rats, chickens, that it comes to rest immediately; (3) out of level
guinea pigs and mice on the same balance. Specify the conditions — you don’t have to rezero the PL-2 even
fast Torbal PL-2 optical projection balance. Here's why.  when it is moved.

(1) No knife edge construction—assures accuracy In addition, the Torbal PL-2 2000 gram balance
for years despite dust, dirt and severe environmental is easy to operate and requires minimum main-
conditions; (2) speed — balance can be damped so tenance. Various commodity holders are available.

CONVINCE YOURSELF — ASK FOR A DEMONSTRATION OR WRITE FOR TORSION CATALOG

THE TURS'UN BAI.ANGE GUMPANY Main Office and Factory: Clifton, New Jersey ¢ Sales Offices: Chicago, lll.,, San Mateo, Cal.



DANFORTH, WE NEED TO (OME LP WITH A NEW SLOGAN FoR MATHESON <CIENTIFIC ...

SOMETHING DYNAMIC THAT TELLS ABOUT OUR REALLY BIG LINES OF GLASSWARE,

SCIENTIFIC EQUIPMENT AND CHEMICALS, OUR TREMENDOUS SERVICE AND SMART
SALESMEN. CANT BE TDO COMMERCIAL THOUGH —

HOW AROUTBETTER THINGS FOR BETTER CHEMISTRY
FROM MATHESON SCIENTIFIC” <

Too COMMERCIAL !)

g2

FRIENDS:

Please send some slogan ideas to old man Matheson.
(If you're lucky, you might win a low-priced prize). Bear
in mind that he is a nut on service so the slogan should
say something about that. Also, remember Matheson
Scientific probably has more stock than anybody since
it combines both Chicago Apparatus and Harshaw
Scientific in one great big super-automated operation,

MATHESON SGIENTIFG

Chicago 1735 N. Ashland Ave. / Cincinnati 6265 Wiehe Road / Cleveland Laisy Ave. & East 88th St. /
Detroit 9240 Hubbell Ave. / Houston 6622 Supply Row / Kansas City, Mo. 1827 McGee St. / Los Angeles
3237 S. Garfield Ave. / Oakland, Calif. 5321 E. 8th St. / Philadelphia Jackson & Swanson Sts. / St. Louis

5147 Brown Ave. / SALES OFFICES: Baton Rouge 6, Louisiana, 3160 Florida Street, Doherty Building, Room
MATHESON 103
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NMODEL SF/1

FLLIORISPEC

FLUORESCENCE
SPECTROPHOTOMETER

NEW

Fluorispec, Baird-Atomic’s Model SF-1
Fluorescence Spectrophotometer is a completely
new, compact instrument which successfully
combines the advantages of spectrophotometry
with the inherent sensitivity of fluorescence
measurement!

HIGH RESOLUTION

Fluorispec’s high resolution and the low-scat-
tered light of its two dual-grating monochro-
mators augments the high specificity of
fluorescence assay in identifying unknown
compounds!

WELL-DESIGNED OPTICS
Fluorispec’s highest quality optics give reli-
able, reproducible results. Also featured are
automatic, manual scanning and a choice of
slit widths!

ULTRA-HIGH SENSITIVITY
Fluorispec’s ultra-high sensitivity permits as-

say of fluorescent compounds in the parts-
per-billion range!

LABORATORY INSTRUMENTS DEPT.

BA/IRD ~ATOM/C,/NC.

33 University Road / Cambridge, Mass. 02138
Telephone: 617 UNiversity 4-7420

For comprehensive descriptive literature, price, _
delivery and other information, please contact: A

Engineers and sclentists: investigate opportunities with Baird-Atomic
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FOR RESEARCH AND PRODUCTION:

Ace Reaction Equipment

INTERCHANGEABLE: tops with bottoms,
glass with metal - from 1 to 72 liters

Ace interchangeable reaction apparatus is extremely ver-
satile research and production equipment. All tops are inter-
changeable with all bottoms regardless of size, so that experi-
ments can be carried out with only one top and a series of
bottoms ranging from 500 ml. all the way to 72 liters.

The broad range of bottom capacities available also per-
mits the use of this equipment for pilot plant and small batch

operations as well as bench top applications. Our 500 ml. to
72 liter sizes have proven ideal for production of such items as

specialized pharmaceuticals and biological compounds.

The wide unconstricted necks of Ace reaction flasks and
tops enable them to be easily cleaned, especially when highly
viscous materials must be scraped from the side walls. For com-
plete descriptions of Ace reaction equipment, see new Ace Cata-
log 64 or please write for Ace Bulletin Vol. 4 #3.

ACE GLASS \corroraTeED

Vineland ,New Jersey

LOUISVILLE, Ky. BOX 994

SPRINGFIELD, MASS, BOX 1488

1118

Ace custom made
pilot plant equip-
ment costs less
than comparable
glass lined
equipment.

Free engineering

Ace custom
reaction apparatus

Available in all metals which can be spun.
Ace custom reaction apparatus offers
many advantages: it costs less than com-
parable glass lined equipment; it is easy
to move: one man can handle it; it is
rugged: withstands pressures up to 50
lb. per square inch or more; it is easy
to heat.

Free engineering is provided by Ace on
specialized applications like the - one
shown here which was especially de-
signed to circulate a slurry. It is inter-
changeable with standard glass or metal
attachments. Send us your requirements
for prompt attention.
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Inﬂw{gm@wz{sis... ils F&M

0 N E s AM PLE The new F & M Model 180 CHN Analyzer greatly simplifies the microanalysis

of carbon, hydrogen and nitrogen in organic materials. » In the first place,

0 NE WEIGH I N G with the Model 180 the microdetermination of carbon, hydrogen and
nitrogen is performed simultaneously on a single sample, rather than the

TEN M I N UTES classical two-sample, two-analysis procedure. By this fact alone, the total
analysis time is reduced by about one half. ® In addition, only a single

sample weighing is required on the environment-insensitive Ratio Electrobalance® furnished with the Model 180.

Gone are the “‘weigh-in, weigh-out” and special environment requirements of the classical methods . . . a fact that
further simplifies the analytical procedure. m A final advantage is that the Model 180 does a complete microdeter-
mination of C, H and N in 10 minutes, which is 2 to 8 times faster than the
classical methods. Accuracy and precision of results compare favorably with
those obtained by the Pregl and Dumas methods. = Write for Bulletin
1800, or for any special information that you may require. F & M Scientific
Corporation, Route 41 and Starr Road, Avondale, Pennsylvania, phone
(215) 268-2281. European subsidiary: F & M Scientific Europa N. V., Leidse- F&M SCIENTIFIC CORPORATION

straat 67, Amsterdam, The Netherlands. AVONDALE, PENNSYLVANIA
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_RAPID CLOSURES—WITH NO STRINGS ATTAGHED

Gonvenient, Secure
Wound CGlip Placement
with the NEW 9mm.

Autoclip” Applier...
a»

NOW-2a modern method for closing surgical incisions—ideal for use on laboratory animals. The new Autoclip Applier makes
other tedious, time-consuming techniques obsolete.

The precision-engineered, Autoclip Applier automatically spring feeds Autoclips for placement as fast as the skin edges can
be approximated. The stainless steel Applier holds a rack of 20 Autoclips. Reloading is fast and easy. The Applier complete
with Autoclips can be conveniently autoclaved.

Autoclips are small—only 9mm.—suitable for work with practically all animals.
Autoclips are actually double clips. They approximate the fascia as well as the
ppoeessensad skin and provide maximum holding power with minimum trauma—fewer Auto-
Q ﬁ 5 u\\\'a'a't'a\"'ct‘t‘;';';‘ clips are required for adequate closure. Autoclips only partially penetrate the skin
i TR — eliminating causes of trauma and infection. The stainless steel Autoclips will

not twist or turn and do not come in contact with the wound itself.

The stainless steel Autoclip Remover provides for quick, easy, non-traumatic
removal of Autoclips. The Remover expands the Autoclip by forcing apart the
clips’ outer edges. The Remover never touches the wound itself.

The 9mm. Autoclip instruments are available in a convenient Kit containing an
Applier, a Remover, and 100 Autoclips. Instruments

and Autoclips may also be ordered as separate items. C/ay.1
An 18mm. Autoclip and Applier are also available for dde

closure of incisions requiring a larger clip. New York 10. N. Y.

Available from your dealer
For MIGRO SURGERY and MICRO DISSECTION

Pre(cixsltf)n-ncllaille msuunllents to £ill mostlof yomi- |-CL AY.ADAMS, INC., Dept. 11 7
needs for g clz:te wor 1111 expenmentai anima 141 E. 25th St., New York 10, N. Y.

i)‘;;goi(l;yg’y a:ndatis‘;ul:cfl);:grzgy}’laer:g?g:ftoegdy’frzz. [J Please send me a full description and specifications.

: X

the highest quality surgical steel and represent-
ing the finest examples of the instrument makers’
art, these delicate, yet rugged, instruments will
measure up to your most exacting demands.

Autoclip Remover

[ | would like a demonstration in my laboratory.
[0 AUTOCLIP INSTRUMENTS

[J MICRO SURGERY and 1
DISSECTION INSTRUMENTS

These Clay-Adams instruments include fine and Name. !
extra-fine scissors, scalpels, forceps and retractors Instituti
of virtually every type and description needed nstitution
¢ in micro surgery. They are available individually Addr
or in sets, as illustrated. For a complete descrip- City State Zip

r-———_-—-————

tion, fill out and mail the coupon. =~ L _____ |
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(1) New Microprojector XIc (2) Ortholux Microscope with Orthomat Automatic Micro-camera (3) Prado Microprojector (4) Micro-
manipulator (5) Base Sledge Microtome (6) SM Microscope (7) Dialux-pol Large Polarizing Microscope (8) Panphot Large Camera
Microscope (9) Inverted Microscope (10) Aristophot Universal Photomicrographic and Macrophotographic Camera (11) Interference
Microscope (12) Large Minot Rotary Microtome type 1212 (13) Labolux Microscope (14) Ortholux Microscope with Heating Stage

LEITZ INSTRUMENTS FOR BIOLOGICAL RESEARCH

These are basic tools designed to assist in every area where
research takes you. Biologists will find a precision Leitz
instrument that exactly fits their requirements.

Every Leitz microscope, from the Universal Research
Ortholux to the SM-f, is available equipped for practically
limitless applications. Whether you require only bright-field
viewing or fluorescent and phase contrast methods, you
will find that all Leitz stands can be fitted to handle each
technique easily.

Leitz laboratory instrumentation permits research in depth:
—A superb micromanipulator with motion reduction to
1:1/800. —Several microtomes are available for the flaw-
less preparation of microsections for applications in elec-

1126

tron, phase contrast, research, and routine microscopy.
—Heating and cooling stages for high- and low-temperature
thermal observations. —The ultimate in microprojection
for teaching and conference purposes. —~A complete range
of photomicrographic cameras—including the exclusive,
automatic Orthomat.

These are but a few examples from the complete line of
Leitz scientific instruments. Write for complete descriptive
information of the individual instrument which you require.

54164

€. LEITZ, INC., 468 PARK AVENUE SOUTH, NEW YORK 168, N. V.
Distributors of the world-famous producta of
Ernst Leitz G.m.b. H..Wetzlar, Germany—Ernst Leitz Canada Ltd
LEICA AND LEICINA CAMERAS - LENSES - PROJECTORS - MICROSCOPES
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Advancement of Science
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Alan T. Waterman, Retiring President, Chairman
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John W. Gardner Mina Rees
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Don K. Price H. Burr Steinbach
Paul E. Klopsteg © Dael Wolfle
Treasurer Executive Officer
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The American Association. for the Advancement
of Science was founded in 1848 and incorporated
in 1874. Its objects are to further the work of scien-
tists, to. facilitate cooperation among them, to im-
prove the effectiveness of science in the promotion
of human welfare, and to increase public under-
standing and “appreciation of the importance and
promise of the methods of science in human progress.

A Prodigious Inventory-Taking

The Select Committee on Government Research headed by Repre-
sentative Elliott issued its first progress report on 17 February. This
initial document came about 5 months after authorization of the
study. During this period a substantial staff has been assembled, and
hearings have been held involving some 75 expert witnesses. As a
result, the committee has authorized its staff to begin work on ten
separate studies. )

The overall attitudes expressed in the progress report are relatively
judicious and neutral. The following statements are indicative:

. . . the unparalleled wealth, the advanced state of health, and the myriad
technological comforts we . . . enjoy . . . have been made possible by a
. . combination of encouragement and exploitation of research . .
The Federal Government’s marriage to research and development has
been marked by an amazingly long and luxurious honeymoon. . . . Noting
the recently slackening annual increase of Federal funds . . . some say
the honeymoon is over. Be that as it may, it is certain the marriage will

endure.

There is one aspect of the report about which I have reservations.
The progress report indicates that the principal effort of the com-
mittee will be devoted to a prodigious inventory-taking. This is re-
vealed in the titles of the ten proposed studies and in their descrip-
tions. The magnitude of the proposed endeavor is indicated in an
outline for a statistical review of government research and develop-
ment. The committee has instructed the staff to include in this study
five major goals. One of these is “to survey the subject matter of all
projects undertaken or supported by departments and agencies as well
as the type of research or development undertaken.” The number of
grants issued each year by the National Institutes of Health is about
15,000, and this agency is only one of many.

If the staff attains all the goals set out for it, the committee will
be swamped with information. So vast will be this collection that it
will be difficult to digest and analyze it in any reasonable length of
time; surely it cannot be digested before December 1964, when the
committee is scheduled to make its report. Indeed, to gather all the
information outlined may take far more staff than is available. The
only way this monstrous task could be accomplished is by requiring
extensive cooperation by executive agencies of the government and
other institutions.

Apparently the universities will not escape. Under the heading
“Student Assistance in Higher Education,” we read:

" Our staff has begun a study to determine the extent and direction of
the Government’s financial assistance programs for students in American
degree-granting colleges and universities. . . . Concomitant to this inquiry,
an exhaustive questionnaire to some 1,500 colleges and universities is
contemplated which will be followed by selective personal staff contact.

There are at least three grounds for hope that the Elliott Committee
will come up with a more reasonable set of objectives. One is the
basic wisdom of the members. A second is the flexibility of the staff.
A third is the recent appointment of a Science-Engineering Advisory
Committee. This group includes, among others, George W. Beadle,
J. W. Beams, Lloyd Berkner, Henry T. Heald, Albert B. Sabin, Max
Tishler, and Charles H. Townes. The advice of this committee will
have a constructive influence on the studies.—P.H.A.



Complete Selection »...TRI-CARB’

SPECTROMETERS

New 3000 and 4000 Series Tri-Carb Spectrometers include
instruments to meet every research laboratory’'s needs.
From a $4000 manual, room-temperature unit designed for
teaching, demonstration and modest research programs,
up to the most advanced three-channe! instrument with
automatic calculation and exclusive tray loading for han-
dling up to 360 samples at one time—new Tri-Carb Spec-
trometers offer many significant new features. If you are
now using the liquid scintillation method, or are consider-
ing its use as an investigative procedure, you should know
about these remarkable new instruments. Your Packard
Sales Engineer can give you complete details, or write for
Bulletin 1030.

Model 3101
Single-Channel,
Manual, Room-
Temperature

Model 3203
Two-Channel,
Semi-Automatic

Model 3214

Automatic
with data
printer

Mode! 3324
Three-
Channel,
Automatic
with
calculator

Model 4212 Model 4322
Two-Channel, Three-Channel,
Automatic with Automatic with
multiple display multiple display
and data printer and calculator

PACKARD INSTRUMENT COMPANY, INC.
l Packard I
BOX 428 * LA GRANGE, ILLINOIS - AREA CODE 312+ 485-6330
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WITH

PA.R.

LOGK-IN|

AMPLIFIERS

The P.A.R. Lock-In Amplifier Sys-

tems provide the theoretically opti-

mum technique for measuring ex-

tremely weak signal intensities in

the presence of noise. They are

universal narrow band coherent de-

tectors and include: high Q continu-

ously tunable selective amplifiers,

phase sensitive detector, d.c. ampli-

fier, selective d.c. filtering, continu-
ous phase control, signal modulating
oscillator, meter monitor and re-
corder drive circuits.

Two completely transistorized mod-
els covering a frequency range from
1.5 cps to 150 kc are available and
are specified in our Bulletin 108. To
acquaint those interested in the
application of the Lock-In tech-
nique to experimental situations, we
are also offering our Application
Bulletin 109. Write to:

AIPRINCETON
A\ APPLIED RESEARCH CORP.

Box 565/Princeton, New Jersey

HONEYWELL
STROBONAR

FOR
PHOTOMICROGRAPHY

The new Honeywell Model 52A Stro-
bonar Electronic Flash Unit is a ver-
satile and economical light source for
all types of photomicrography, black
and white or color.

Concentric with the electronic flash

tube is an incandescent light with |

which the unit is positioned for cor-
rect light reflection. Users report in-
tensity of flash is excellent even at
maximum magnification. Absence of
heat protects specimens from physical
change and warping.

A universal bracket fits the unit for
many assignments in both laboratory
and field. The 52A can be flashed by
any camera synchronized for elec-
tronic flash. Specify: Model 52A Stro-
bonar Electronic Flash; 110V-AC, 90
Watts; 16 ft. cord; 3 lbs.; 8" x 414" x 5",

For illustrated folder on the 52A Strobonar
Electronic Flash, please write: David
Moore, Mail Station 209, Honeywell,
Denver Division, Denver 10, Colorado.

Honeywell

PHOTOGRAPHIC PRODUCTS

WACO POWER STIRRER

HIGH
TORQUE

FOR CONTINUOUS
24 HOUR SERVICE

onty...’ 29

No other stirrer made will give as much
service per dollar. Use the WACO Pow-
er Stirrer 24 hours a day, 7 days a
week for months at a time...not a
stock motor converted to a stirrer, but
a sparkless induction type motor spe-
cifically designed for laboratories . . .
where long, continuous use is required.
Two shaft speeds, 300 and 600 R.P.M.,
cover the majority of applications. A
built-in cooling fan allows contin-
uous operation without overheating or
burning out.

86100—WACO Power Stirrer, with tu-
bular brass mounting rod and 6 foot
cord . . . only $29.50. Stirrer chucks,
$1.85 ea., set of three stirring rods
{small, medium, large), $8.00.

Order direct or write for descriptive folder,

LABORATORY SUPPLIES AND EQUIPMENT

WILKENS-ANDERSON (O.

CHICAGO 51, 1tL

5 W. DIVISION ST
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JCHOM-CH-N(CH ) 1 C1

HEXOBARBITAL
SODIUM

For use in the method of Reinhard
and Scudi (Proc. Exptl. Biol. &
Med. 100-381, 1959) for detect-
ing depressant activity.

NOW AVAILABLE

Boxes of 10 x 1 Gm. Ampuls
at $25 per lot.

SPECIAL CHEMICALS DEPARTMENT

LABORAIORIES

1450 Broadway, New York 18, N.Y.

CH.CH.NH,
\Y

TIME YOUR TESTS
IN SPLIT-SECONDS!

CRf 1

ALL PURPOSE
LABORATORY
TIMERS

MODELS AT
$25.00 to $31.00

ivERERs, TINER

35 Bb

You can set the large 8" dial for any desired time period within
an unusually wide range of 3600 possible settings, (ie., 1 sec.
to 60 min., 1 min. to 60 hrs.,, etc.). At end of preset interval,
alarm sounds and external load is automatically switched on or
off.

GRA-LAB MICRO TIMERS, Electric Stop Clocks, are | 2o =il

available in 1/10 sec. or 1/1000 min. graduations ; 1
for split-second measurements of elapsed time in e i
laboratory or production operations. Price $39.50 ",é

WRITE FOR COMPLETE CATALOG! ~—

DIMCO-GRAY COMPANY .%o

New! Ultra-violet Laser

1200

available NOW!

e Watts output

* 30 simultaneous laser lines,
centered at 3371A

e Pulse width 10-20 nanoseconds
® Repetition rate 100 pps or more

e Amplifier, oscillator, or super
radiant source of coherent light

e Simple two-axis alignment
e Shielded power supply

Price: $4,950 (Laser) $5,000 (Power supply)
Availability: 30 days, subject to prior sale

SEE IT at the March IEEE Show — Booth #3303

ENERGY SYSTEMS, INC.

3180 Hanover Street + Palo Alto, California
Phone: (415) 326-1640 + TWX: (415) 492-9354

(Formerly RADIATION at Stanford)
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UNIQUE || g

DENSITOMETER IS YOUR
R PRESENT
FLUOR?

To control
If you're using Pilot Chemical's ianui
fluors you're using the purest — SABES OF l}qﬂlds,
with maximum light output and COrrosive,
high melting point. Recent tests, .
using Pilot PPO (2,5—Diphenyl - Or non-corrosive,

oxazole) andPPO from nine other
commercial sources, proved

Pilot's light transmission to be
highest.*
00

] L —

ny aree VIGTOR
WA A
Yy
il REGUIATORS
T/
4

WAVELENGTH (MILLIMICRONS)

Selected curves show the range of purities.
(Measured on a Beckman DB Spectrophoto-
meter, 1 cm. cell, 2% solution in spectro grade
cyclohexane)

Why not test Pilot's PPO for your-
self? Justsendusyour nameand
title and we’ll send you a free
sample. Pilot offers a large se-
lection of scintillation grade fluors
—here are a few:

“arpua-NPO."”
2-(1-Naphthyl)-5-phenyloxazole
Anthracene.

« “BBO" 2, 5-Dibiphenylyloxazole

« ""“BOPOB.” p-BIS [2-(5-¢-Biphenylyloxa-
2olyl)] -Benzene

9, 10-Diphenylanthracene

p, P’-Diphenylstilbene

For example, this Victor
VIL-5 in-line regulator

° “PBD" Yy 5
Phenylbiphenylyloxadiazole-1, 3, 4 CU““‘Ul_S pressures of both

« “POPOP" ¢-BIS corrosive and non-corro-
[2-(5-Phenyloxazolyl)]-Benzene sive gases and liquids to

« p-Quaterphenyl!

3600 psig inlet at tempera-
« ¢-Terphenyl Paig P

tures to —320° F. Maximum

Pilot manufactures both fluors flow, 8000 scfm. Cylindrical
and plastic scintiliators as well as shape of regulfdor permits
Liquifluor, a pre-mixed 25X con- use of economical vacuum
centrate of PPO and POPOP in jackets for extremely low
specially purified Toluene. Write temperature service. Ask for
for help onspecial problems. Ask Bulletin R-63.

for Bulletin §.622.

Other Victor regulators to
*Every batch of PPO from Pilot is quality con- 15,000 psig inlet and 95,000
trolled spectrophotometrically.

scfm flow rates. Operating tem-
peratures, —67°F to +160°F.
For descriptive literature, write

See . ' ./ : VICTOR EQUIPMENT CO.

Bulletin &4 % 4 Controls Division ‘
ey 844 Folsom St., San Francisco 7
TL(:-2 ! : ! P I L 0 T * *
**
PHoTavalT : VIEToR
CORPORATION A *
ST ' ' w7 X

%k
1115 BROADWAY ¢ NEW YORK 10, N.Y. **SINCE 1913
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 for Researchers
. Working with

{ = TOXIC CHEMICALS
E.é ® RADIOACTIVE MATERIALS
" = CONTAMINANTS

.| = MIRACLE METALS

. This new book is a comprehensive
- reference on safety enclosures for
handling a wide variety of hazard-
{; ous substances. Profusely illus-
- trated, it contains detailed de-
scriptions of regular and vacuum
dry boxes, biological safety cab-
inets, fume hoods, pressurized
enclosures, controlled-atmosphere
boxes, waste containers, laboratory
furniture and sinks, process units
and unitized dry box systems.
You'll find an enclosure to meet
almost any contamination or
safety problem. Send for your
COpYy NOw.

VACUUM DRY BOX
For controlled-
atmosphere work.
Stainless steel.
One of many
safety enclosures
described.

! 5. BLICKMAN, INC.
3 6903 Gregory Ave. » Weehawken, N. ).

3 Please send book on safety enclosures
O Also send catalog on laboratory furniture

NAME

TITLE
COMPANY
ADDRESS

ciy : STATE

-~ CIRRIED o Yoan of Relabe Sowsic ="
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Separation media for
the modern laboratory

Now marketing
four grades of

WHATMAN

ELECTROPHORESIS

STRIPS:

EP-1 (Whatman #1)
EP-2 (Whatman #2)
EP-13 (Whatman #3 MM)
EP-24 (Whatman DEAE Paper)

Are you doing routine analysis? Complicated
analysis? Do you require a paper with a
nominal loading capacity? Excessive loading
capacity? Are you separating proteins, amino
acids, nucleic acids, peptides? Other sub-
stances which ionize in solution? The proper
separation medium is a Whatman product
from Scientifica.

Whatman grades EP-1 and EP-2 are recom-
mended for routine separations. For the
separation of hemoglobin or for extra load-
ing capacity, try Whatman grades EP-13 and
EP-24.

Whatman means uniformity and consistency.
Paper electrophoresis is the separation of
components based on electrical mobility on
paper. Uniformity and consistency are essen-
tial to the media on which the separations
take place. Therefore, electrophoresis strips
should always be specified: Whatman.

For fuather information
write to Dept. EP

. =l
P.O, BOX 1084, CLIFTON, NEW JERSEY

WORLDS

SMALLEST

DIGITAL
VOl

with all of these features;

automatic ranging
automatic polarity
10 meg input impedance
>100 db common mode rejection
truly floating differential input
0.1% absolute accuracy
1 millivelt sensitivity
solid state / reed relay design
rugged printed circuit
construction
no stepping switches
e price: $995.00
o measures only 61,” wide, §” high,
8" deep. Weighs 9 lbs,
Model CS-3.1

Write for Bulletin No. 107
PRINCETON APPLIED RESEARCH CORP,

Box 565, Princeton, New Jersey
Tel: 799-1222, area code 609
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Q. When is a lathe also not a lathe?

A. When it's a S’
UNIMAT!

Unimat is a precision lathe, but quite often does the job as a sensitive
drill press. It also serves in a variety of such chores as surface grind-
ing, milling, gear making, jig sawing, threading, buffing, index divid-
ing, wood turning, and tool sharpening.

About 10,000 Unimats are earning their keep in plants and labs all
over the U.S., turning out product prototypes in miniature, models,
small parts and a lot of electronic fancy-work. Some Unimats are sen-
1 d to the m y of steady produc-
tion work, drilling or turning metal. The
basic outfit ready to go to work either as
a lathe or a vertical drill press, complete
with motor and a chest full of extras is
only $139.50. Accessories are priced the
same way — reasonable. Catalog is free.
Or convince yourself with the 40 page il-  AMERICAN EDELSTAAL, INC
lustrated manual, ““Miniature Machining Dept. B-C 350 Brcu’dwuy
Techniques,” $1.00. New York 13, New York

Buy a lathe

and get a

{0
BONUS!

B\

Model MQ-3100
with twin
headstocks,
motors, quick
change gears

MAXIMAT is a mighty fine 10” lathe that beats ASA toolroom
specs. Think about it just as a lathe and it's a good buy, priced
between $857 and $1279 depending on which outfit you select.
Where’s the bonus? The machine has two beds instead of one.
You have the usual ground and scraped-flat lathe bed, and
another matching one mounted dead true vertically. Using the

same motors, chucks, headstocks and work-holders, you gain the
vse of a complete vertical mill and boring machine. Use it for
grinding too . . . for indexing . . .

make gears, locate to tight tolerances

all with one machine that fits in 20

x 40 inch floor space. In R & D, P_pP----- ---
Maintenance and prototype design

work, it's a fime-and-money saving  AMERICAN EDELSTAAL |Hc
tool. Write for free catalog and Tool-  pept. B-C 350 Broadway
room Timesaver Tips. New York 13, New York

Worthington Alcohol Dehydrogenases

From yeast:
oy

WORTHI“GTON
T

Prepared according to Racker; twice crystallized, available as a suspension or a
soluble lyophilized powder.

From horse liver:

By the method of Bonnichsen and Brink. 1 X crystallized, sold as a suspension in

phosphate buffer, containing 10% EtOH or as a lyophilized powder. Soluble in 0.1

M PO, buffer.

o

.,

Write for information:

WORTHINGTON BIOCHEMICAL CORPORATION

FREEHOLD 1, NEW JERSEY
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problems
’ ca.n’t '

R

Please send information on
SCIENCE CITATION INDEX

I Name
Title
Organization
Address

325 Chestnut St., Phila., Pa. 19106

I
| INSTITUTE FOR SCIENTIFIC INFORMATION
L
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THIS TEAM DOES

double duty

FOR YOU

TEFLON*
LINED

RUBBER
TUBING

Ideal for
Chemical,
Food, Electrical
and many
other uses.

TEFLON LINING

 unaffected by any commercial chemical

o won't contaminate fluid streams or food
{approved by F.D.A.)

o yields better flow due to low friction
« stays clean, saves maintenance

« has the widest service temperature range of
any plastic

« dielectric strength: (500 to 2000 volts/mil)

NEOPRENE RUBBER COVER
o keeps Teflon liner round, prevents kinking
« protects liner from abrasion damage

« provides thermal insulation for materials

« withstands continuous service temperature
of 200° without cracking—higher tempera-
{ures for a short time

PF Teflon Lined Rubber Tubing gives
longer service and better performance in
demanding applications. It is available
in sizes from %" 1.D. through 1”. Cover-
ings are % " or thicker synthetic rubber or
other elastomers and the tubing is avail-
able in lengths to suit your needs. Write,
wire or call for details on how this rugged
tubing can solve problems for you.

PENNSYLVANIA
FLUOROCARBON
CO,, INC.

Holley St. & Madison Ave., Clifton Hts., Pa.
(215) MAdison 2-2300 TWX: 215-623-1577

*DuPont Reg. T. M.

IF YOU WOULD
NORMALLY
PAY
$2,000
FOR A
STOPPERING
UNDER
ORIGINAL VACUUM

SYSTEM...

BUY
THERMOVAC

(AND DONATE
51,700
TC CHARITY)

Cobt s w*&

Yes it's that good and that inexpensive.
Although it was invented especially for all
Thermovac freeze dryers it can be adapted
to almost any make of freeze dryer on the
market today. It's easy to operate and
trouble free. At completion of drying just
press to seal. That's all,

*Pat. Pend.

WHEN IS
-125°
HOT?

NOW!

Because we've got FREEZE DRYERS, BATHS
& CHAMBERS and VACUUM TRAPS that are
mechanically refrigerated to go all the way

down to —125°F. Dept. 5-3

Write for complete information.

e THERMOVAC

INDUSTRIES CORP.
41 DECKER ST., COPIAGUE, L.I.,N.Y.

SEE US AT BOOTH NO. 2 — FEDERATION MEETING,
CONRAD HILTON, CHICAGO, ILLINOIS — APRIL 13-17
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LTHREONINE

Problems of
protein synthesis
need more

than patience

For tracer work in this field the Radiochemical Centre
provides a range of more than 100 labelled amino-acids,
including those shown above which are uniformly
labelled with carbon-14 to high specific activity (an
isotopic abundance of approximately 50%,). These
compounds are prepared to high purity and all are
immediately available from stock.

Write for a Technical Bulletin giving information on all
our labelled amino-acids.

% Our Carbon-14 and Tritium Compounds are distributed in
the U.S.A. by the Nuclear-Chicago Corporation, 333 East

Howard Avenue, Des Plaines, Illinois.

THE RADIOCHEMICAL CENTRE

AMERSHAM, BUCKINGHAMSHIRE, ENGLAND
‘WORLD CENTRE FOR

bEPE'l]J:I".ITf DEPENDABLE
NG RADIOCHEMICALS
0}/ \®©) @ Telephone: Little Chalfont 2701
Telex: 83141 Active Amersham
\ f ]\ Cables: Activity Amersham Telex

TAS/RC.115A
1210

The Long and Short
Of Chromatogram Drying

4 |

Model 8107

Model 620-4

HOTPACK OVENS
GIVE SAFE HEATING TO 180°C!

Controlled, uniform chromatogram drying is as-
sured in either of Hotpack’s mechanically convected
(forced air) or gravity convected oven series. Safe,
adjustable air exhaust is built-in! Each oven is
equipped with a stainless steel roll-out rack. . . .
load and unload chromatograms in seconds!

Chromatogram roll-out rack

Model 8107

Heats up to 3 air changes per minute

Precise Temperature indication, control within 12°
Avutomatic Safety Limitstat protection

Quick load roll-out chromatogram rack
Explosion-Proof blower motor

Optional Exhaust blower system

Model 620-4

Smooth, gentle air movement for safe drying
Stainless steel interior 30 x 30 x 72" high
Automatic Safety Limitstat protection

Adjustable air exhaust
Optional Exhaust blower system
Quick load roll-out chromatogram rack

ASK FOR OUR NEW 182-PAGE CATALOG

HOTPACK CORP.
5086 Cottman Ave.
Phila., Penna. 19135
DE 3-1700(215)

SCIENCE, VOL. 143



[HIN LAYER
CHROMATOGRAPHY

Every chemist interested in chromatography
will find this new authoritative S&S brochure
on Thin Layer Chromatography valuable in his
work. Advantages include superior separation
of enzymes, proteins, hormones, lipids, and
nucleic acids. Even materials such as hemo-
globin may be separated into fractions by
this method.

CONTENTS: Included is a back-
ground on the benefits of ion exchange
celluloses, the advantages of thin layer
chromatography; the types of ion ex-
changers available; their uses; prices of
Selectacel® TLC lon Exchange Cellu-
loses; and a bibliography.

S&8 TLC Advantages: Briefly,
Selectacel TLC lon Exchangers offer
chemists two outstanding advantages
over all known materials for thin layer
chromatography work.

SAVINGS IN TIME. Quality contro!
techniques result in extremely uniform
particle size, outstandingly smooth TLC
layers.

Superior, extremely sharp separations

2 BETTER ADHERENCE TO THE PLATE.
even of closely related substances.

Selectacel lon Exchange Celluloses are
available in a complete range of types
(DEAE, ECTEQLA, CM and P). Get full data.

TEAR OFF COUPON AND MAIL TODAY!

Carl Schieicher & Schuell Co.
Keene, New Hampshire—Dept. $-43.

is d by Brown and i k
and distributed for laboratory use by Carl Schieicher & Schuell Co, .
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A Collection of 43 Papers
presented at the
Seventeeth Annual

Symposium on Fundamental
Cancer Research, 1963

VIRUSES, NUCLEIC
ACIDS and CANCER

The viral concept of oncogenesis,
applied to human cancer, is still
only a working hypothesis. Many
basic and unanswered questions
block access to an ultimate solu-
tion. The facts, ideas, theories
and discussions of 78 interna-
tionally known cancer research-
ers, all converging upon this
problem, make the book a rela-
tively complete picture of what
is known in the field. Reports
of recent work are given here.
and partial answers supplied to
some of the questions research-
ers are focusing on today.

Published for The University of
Texas M. D. Anderson Hospital
and Tumor Institute. Edited by
Russell W. Cumley, Ph.D., Uni-
versity of Texas Medical Center,
Houston.

1963 704 pp., 288 figs. $16.00

THE WILLIAMS & WILKINS
COMPANY

428 E. PRESTON STREET
BALTIMORE, MARYLAND 21202

Publishers of Books and Periodicals
in Medicine and the Allied Sciences.

GREASELESS
HI-VACUUM
GLASSWARE

Handiest 0-Ring
Joint available

The unique Delmar-Urry O-Ring
Joint has three pressure ridges.
These multiple pressure points
within the O-Ring joint provide
truly positive seals at pressures
down to 10-émm and at tempera-
tures from —40°F to 500°F.

Greases
Stopcock

A new grease free stopcock for
pressures down to 10-émm. Usable
in the temperature range from
—40° to +200°C. Available in
sizes from 0 to 4mm and 0 to 10mm.

Write for Catalog MS

6 @81 mar

SCIENTIFIC LABORATORIES

317 MADISON 5T., MAYWOOD, ILL.

A SUBSIDIARY OF COLEMAN INSTRUMENTS, INC.
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DESIGN FOR RESEARCH
SS——ZETOPAN

A truly universal microscope for all microscopic
investigations. Ingeniously designed for maximum
working comfort and operational ease. All transitions
are instantaneous, versatility unlimited. Built-in

illuminating systems for transmitted, reflected and
mixed light.

PHASE-ANOPTRAL CONTRAST W FLUORESCENCE AND
CONTRAST-FLUORESCENCE MICROSCOPY B COMPONENTS
FOR RESEARCH IN POLARIZED LIGHT AND FOR METAL-
LOGRAPHY W MICRO-PROJECTION ATTACHMENT m CINE
AND PHOTOMICROGRAPHY W UNIVERSAL CONDENSERS m
COMPLETE RANGE OF ACHROMATIC, APOCHROMATIC,
FLUORITE AND FIELD-FLATTENING OBJECTIVES

Ask for a demonstration or write for full particulars:

1214

HIGH-PRECISION
SENSITIVE BALANCE

o Ideal for general laboratory weighing, counting of
small parts, all-around precision mass measurement.

e Capacity 120 g (4 oz), sensitivity reciprocal 6.5 mg.

o No bands or wires to bend or lose “life.” Made like
finest analytical balances.

¢ Extremely fast, reliable determinations, no pan
“shimmy.”

e Handsome blue-gray heavy metal case. Durable,
easy to keep clean.

e Model 410, shown above, $165.

e Write for information on this and the complete line
of quality Troemner balances and weights.

Henry TROEMNER, Inc.

22nd & Master Sts., Philadelphia, Pa. 19121
Phone (215) 769-6386

THE NEW

Physiology Manual

for the BIOLOGY TEACHER

iS now
availahble

$4.50

Order yours now
from Phipps &
Bird, Inc. or your
Biology Supply
House

Edited and Published by

PHIPPS &ABIRD, Ma.

SIXTH AT BYRD STREETS, RICHMOND, VIRGINIA 23205
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Pumping in the Range of 0.

The Sa Sage
Syrmge Pump

gives precise, reproducible
flow rates...available in
models having discrete or
continuously adjustable rates.

The Sage Syringe Pump drives any of a
number of different size syringes up to
100 cc capacity, pumps uniformly against
back pressures of 300 mm of Hg and up,
operates simply and reliably.

Model 234 (illustrated) offers discrete
rates, consists of a compact box housing
a synchronous motor. Above the box are
gears (interchangeable for different rates)
which engage mating racks on a driving
carriage which drives any of 5 different
size syringes. Reproducibility is =0.1%

Continuously variable speed models in-
clude a separate control box which is un-
affected by line voltage changes and gives
flow rates over a wide range reproducible
within £0.5%.

REALLY

Use Time Tapes and Llabels in

lab, Eliminate errors and confusion.
Time labels are quick and easy to
vse. These clean, white tapes accept
any kind of pen or pencil marking —

or they can be pre-printed 1o

T

11 ml/day to 29.5 ml/min?

Constant Speed Models
Model 234
(for syringes up to 10 cc size)

$145
Model 249
(for syringes up to 100 cc size) $215
Variable Speed Models
Model 237
(for syringes up to 10 cc size) $325
Model 255
(for syringes up to 100 cc size) *395

Write or Telephone for complete data.

SAGE INSTRUMENTS,

INC.
2 SPRING STREET PLAINS,
AREA CODE 914 WH 9-4121

and LABELS

NAME
SPECIMEN

Rm. Ne. Date

PATHOLOGY SPEC.
NAME
BATE
ROOM
DOCTOR
SPECIMEN

SEX AGE

NUMBER

your

your

specifications, Acid, water, dirt,
grease or heat will not affect them.
Withstand temperatures from 250°

to -70°,

Also available in a variety of colors.

AT

LABELS

VI®TL coatce

See your nearest hospital
or laboratory supplier for
service.
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Cut costs and save time with TIME Tapes and Labels

PROFESSIONAL TAPE CO., INC.

365 G Burlington Rd.

Riverside, 1L
Hickory 7-7800

Cell Structure and Metabolism

J. H. Taylor and Walther Stoecken-
ius are cochairmen.

The organization of the cell nucleus

29 June. The molecular structure of
nucleoproteins (W. Stoeckenius, chair-
man): M. F. Wilkins; V. Luzzati.
Physico-chemical properties of nucleo-
proteins (W. J. Kauzmann, chairman):
E. Frédéricque; A. R. Peacocke.

30 June. Fine structure in the nu-
cleus (M. L. Watson, chairman): V.

Marinozzi; H. Swift; J. Kaye. Fine
structure of the nucleus (H. Ris,
chairman): J. G. Lafontaine; M. J.
Moses; W. Beerman, O. Hess. and

G. F. Meyer.

1 July. Chromosome structure (J. G.
Gall, chairman): H. G. Callan: S.
Inoué. Biochemistry of isolated nuclei
(G. E. Palade, chairman): L. B. Zbar-
skii; J. P. Zalta; G. Siebert.

2 July. Basic problems in nuclear
metabolism, I (chairman to be an-
nounced): S. Spiegelman; P. Geidus-
chek; E. Reich. Thoughts about control
of chromosomal function (chairman to
be announced): J. Bonner.

3 July. Basic problems in nuclear
metabolism, Il (J. H. Taylor, chair-
man): V. G. Allfrey; H. Stern.

Coenzymes and Metabolic Pathways

Arnold D. Welch and Bernard R.
Baker are chairman and vice chairman,
respectively.

6 July. (A. D. Welch, chairman):
E. E. Snell, “Some aspects of the
metabolism and metabolic role of pyri-
doxal in bacteria®; T. C. Bruice,
“Model studies of transamination re-
actions”; G. Hammes, “The mecha-
nism of action of aspartic amino
transferase.” (G. B. Elion, chairman):
J. L. Strominger, “Structure and bio-
synthesis of bacterial cell walls”; J. J.
Saukkonen, “Studies on the properties
of teichoic acids.”

7 July. (B. R. Baker, chairman):
J. 1. Burchall, “Differential binding to
dihydrofolic reductases as a basis for
selective inhibition by antimetabo-
lites’: E. P. Kennedy, “The role of
pteridine cofactors in the oxidation of
glyceryl ether”; G. W. Kidder, “Pteri-
dines in crithidia.” (T. H. Jukes, chair-

man): H. Weissbach, “The role of
vitamin B:: in the biosynthesis of
methionine”; H. L. Elford, “Transfer

of the methyl group of methyl-tetra-
hydrofolic acid to a cobamide.”
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8 July. (G. W. Kidder, chairman):
G. B. Elion, “Inhibition of xanthine
oxidases from different species”; G. V.
R. Born, “Effects of adenine nucleo-
tides and of related substances on the
-aggregation of blood platelets in vitro
and in vivo”; H. G. Mautner, “Se-
lenocoenzyme A and related com-
pounds; biological and Kkinetic studies
of sulfur and selenium analogs.” (E.
E. Snell, chairman): P. D. Boyer,
“Phosphohistidine—chemistry and met-
abolic relationships”; E. Racker, “Cou-
pling factors in oxidative phosphory-
lation.”

9 July. (H. G. Wood, chairman):
S. Wakil, “The mechanism of action
of enzyme-bound biotin”; J. Knappe,
“Studies on the mechanism of CO-:
transfer by biotinenzymes”; H. J.
Schaeffer, “Chemical reactivity of mod-
els related to a proposed COe-biotin-
enzyme complex”; H. G. Wood, “Gen-
eral discussion of biotin and CO-:
fixation.” (J. L. Strominger, chair-
man): L. E. Hokin, “Role of phos-
phatides in secretion”; A. S. Weis-
berger, “Inhibition of induced ribo-
somal protein synthesis by chloram-
phenicol.”

10 July. (H. P. Broquist,
‘man): J. P. Changeux, “Reversible
structural alterations and allosteric
transitions of threonine deaminase’;
R. A. Yates, “Biochemical changes at
the cellular level associated with learn-
ing.”

chair-

Chemistry, Physiology, Structure
of Bones and Teeth

Philip H. Henneman and 1. Zipkin
are chairman and vice chairman, re-
spectively.

13 July. Short communications se-
lected from submitted abstracts (to be
sent to Isadore Zipkin, chairman, be-
fore 15 May). Immunoassay of para-
thyroid hormone (A. D. Kenny, chair-
man): A. H. Tashjian, Jr., “Studies
of parathyroid hormone by quantita-
tive complement fixation”; J. T. Potts,
Jr., G. D. Aurbach, S. A. Berson,
R. S. Yalow, “Radicimmunoassay of
parathyroid hormone.”

14 July. The determination of bone
mineral content in vivo (H. Schraer,
chairman): R. A. Hunt and H. Schra-
er, “Quantitative radiography of bone
mineral: effects of hypoxia, estrogens
and calcium administration”; C. J.
Maletskos, “Bone calcium determina-
tion by neutron activation”; J. R. Cam-

13 MARCH 1964

eron, “Measurement of bone mineral
using a monochromatic low energy
photon beam”; P. D. Saville, “Deter-
mination of bone mineral content by
iliac crest biopsy.” Resorption of col-
lagen and bone (P. Goldhaber, chair-
man): J. Gross, “Collagen remodel-
ling”; G. Martin, “Alterations in bone
metabolism induced by parathyroid ex-
tract.”

15 July. Magnesium metabolism (1.
Maclntyre, chairman): J. A. F. Rook,
“Hypomagnesemia in  ruminants”;
L. G. Welt, “Magnesium deficiency:
experimental and clinical”; M. Walser,
“The renal handling of divalent cat-
ions”; L. V. Avioli, “Studies with
Mg®”; M. A. Kumar, “Magnesium,
calcium and the parathyroids.” Vita-
min D metabolism (R. H. Wasserman,
chairman); R. H. Wasserman, “Intro-
duction: on the mode of action of
vitamin D”; D. Schachter, “Studies on
the metabolism of radioactive vitamin
D and its mechanism of action in the
small intestine.”

16 July. Fluoride and bone (L.
Singer, chairman): W. D. Armstrong,
“The chemistry and physiology of
fluoride”; M. J. Purves, “The applica-
tion of fluoride treatment in deminer-
alizing diseases”; A. Singh, “Endemic
fluorosis.” Tetracyclines and bone (1.
Clark, chairman); G. Bevelander,
“The effect of tetracycline on growth
and mineralization”; R. A. Milch,
“Binding of tetracycline to deminer-
alized tissues.”

17 July. Selected topics (G. C. H.
Bauer, chairman): M. Pope, “Charge
motion in organic solids”; D. McPher-
son, “Stable calcium isotopes as trac-
ers”; A. V. Montgomery, “Calcium
loss during weightlessness”; M. Ber-
man, “Computer analysis of tracer ki-
netics.”

Physical Metallurgy

John W. Cahn and Daniel N. Besh-
ers are chairman and vice chairman,
respectively.

Kinetics

20 July. W. W. Mullins, “The dif-
fusional stability of growth forms and
the evolution of morphology”; 1. M.
Lifshits, “Kinteics of diffusive decom-
position of supersaturated solid solu-
tions”; M. Kahlweit, “Ostwald-ripen-
ing in solid solutions.”

21 July. (M. Hillert, discussion
leader): J. E. Hilliard, “Current prob-
lems in spinodal decomposition”; Rob-

CURVED CONSTRICTION
...POOR CONTROL

NO CONSTRICTION
...NO CONTROL

SPEEDI-PET
SQUARE SHOULDER
CONSTRICTION. ..
C(OMPLETE CONTROL




Compact, Lightweight
WARBURG APPARATUS

i lab, the
iemed for today s modern ?
g:;;i%able Bronwill Wgrburg features
a unique electrode heatﬁngtgsy;tgi‘ntér.n:

e’s no lag or overshooulll )
g::'rature, and operating tempelt;ature 1:2
reached in 20-30 minutes. You'll m:t "
new temperature settings faster, too,
(from 0 to 50°C) with magnetic
thermoregulator.

The new Warburg is rotatable througih
390°—lets you bring any of 14fd0:ase
capillary manometers 11 frontPlor : 1a3;
reading. Has transparent egbgl/”
bath chamber. Cor_npact——only ,;_
in diameter; its circular shape €O
serves vital space on lab bench.

i i it with 14 built-

cially designed unit wit
iiszf)otlights is available for photo-
synthesis.

WRITE today for complete information

®

127 N
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on both models
3

BRONWILL SCIENTIFIC
A DIVISION OF WILL SCIENTIFIC, INC.

. GOODMAN ST. ® ROCHESTER 1, N.Y.

. e
EWING GALLOWAY

Bel-Art T-GConnectors
climb Mount Everest

When Drs. Hornbein and Unsoeld made their
ascent of the West Ridge, on May 22nd, they be-

came the first to make a traverse of any major
Himalayan peak..

The oxygen mask designed by Dr. Hornbein
played a considerable part in the success of the
climb. Bel-Art plastic T-Connectors were used so
that the two climbers could sleep by using a single
bottle of oxygen. The “T” was simply inserted into
the hole in the bayonet mount on the oxygen reg-
ulator which was screwed directly into the oxygen
bottle. A hose ran from each arm of the “T” to the
two sleeping masks.

i

~_ The climbers slept on oxygen after reaching
23,000 feet. The use of low flow oxygen for sleeping
at high altitudes greatly increased their feeling of

well-being. It prolonged the time a climber could
stay at great heights.

Dr. Hornbein reported the Bel-Art plastic
T-Connectors performed satisfactorily, were light-
weight, compact and rugged. They showed no par-

ticular brittleness even in temperatures down to
- 30°F.

A complete line of autoclavable T-Connectors,
Y-Connectors, Reducing Connectors and Micro-
Connectors is available at your local supply d

Send for our catalog supplement
listing many NEW items
« . . just off the press!
Write Dept. E-3 for your FREE copy

BEL-ART PRODUCTS

PEQUANNOCK, N. J., OXbow 4-0500
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WANTIED

d or ? who uses symbols

[ ]
Dalac LABORATORIES
like A2 Q or VvV = 9,

Neec.l reagents for perhaps QU O & &, ©, or
medical research and
biochemical testing?

i
Why not check with Borden's Dajac s
Laboratories? 750 stock symbols + any

Over 300 reagents are available for i
research and testing—including en- SPGCl?@l symbol you want. VERSATILE SELECT|ON”
TYPIT™ perfectly in less REDUCING ADAPTERS

zyme substrates, fluorescent reagents,
tetrazolium salts, and a wide variety than 4 seconds. Clean, ‘These bushing type adapters can do
of biological stains, amino acids, the job for you at a fraction of the
analytical reagents, sample and re- cost of glass adapters. Pioneer re-

even a [ or a fraction
>, &, = I - over

low-cost, easy as T to

agent kits. _ use. Write today for ducing adapters are made from heat

New reagents are constantly being FREE CATALOG. resistant pololefin. They are corro-
added as a result of Dajac's own ... sion resistant, freeze-proof, shatter-
independent research and the ad- PR proof and unbreakable. Here’s pro-
vances of biochemical knowledge. svert € sf i porgect way to tection and versatility for your val-

Your inquiry is invited about special type any  te \*'i‘l' foreign  or uable glass lab set-ups.
re . numerical symkj:i| -- casy as T. . .
preparations made to your own over 1,000 syribi] Like /1, @ 6, \ When you specify Pioneer, you can

specifications.

Do you have
Dajeac's new

FREE G 2 % 8 = o choose fron. 2 be sure of quality design and proper
selection of material planned for
specific laboratory applications.

C?,’“‘;ggf AVAILABLE THROUGH YOUR LABORATORY SUPPLY
over HOUSE . .. FOR COMPLETE SPECIFICATIONS AND
medical PRICES, PLEASE REQUEST OUR SIXTEEN PAGE
reagents? BULLETIN...

Write for your =

FREE COPY today to Department 7$-34 F { PIONEER
® ——_—
THE B’améw CHEMICAL COMPANY T Y P I T ; :
Pioneer Plastics, Inc.

SO00 LANGDON STREET - P O BOX 9522 Type any Symbol -- PERFECTLY DEPT. SM, P.0. BOX 8066
PHILADELPHIA 24, P . . PO T ’
—— 3127 SM Colvin St., Alexandria, Va. JACKSONVILLE, FLORIDA — 32211

M
UV W
MONITORING

PLUS

EASYwhen you know how $845

COMPLETE
SEND FOR
LITERATURE

ULTRAVIOLET ANALYZER

Precise, quantitative measurement
of absorbance of flow streams such as
= chromatographic effluents.

Records true linear absorbance in
u two switch-selected ranges: 0-0.5 and

0-2.5 absorbance units.

Unsurpassed sensitivity and s!abili!y;
records amino acid concentrations on
the order of 1 ug/ml.

Unique optical system (patent ap-
plied for) provides unsurpassed accuracy
without changing wavelengths or base
line compensation.

Can, if desired, automatically actuate
a fraction collector to deposit each
Vacuum know-how and can-do are both packaged in g, Bl el R
MRC'’s versatile V-4 and V-4-C Series of Vacuum
Collars and Feed-Thru tools.

33 Feed-Thru tools introduce a full range of cur-
rent, voltage and frequency, motion and manipula-
tion, instrumentation, liquid nitrogen, and electron
beam guns. All fit interchangeably into 12” and 18"
multi-port aluminum and stainless steel Vacuum
Collars. No drilling. And Feed-Thru seals bakeable to
450° C permit ultra-high vacuum operations. Write
for complete details on the V-4 and V-4-C Series of
use-tested vacuum tools and components.

Also used as companion instrument
to the exclusive I1SCO Density-Gradient
Fractionator.

Equipped with recorder and event
marker. Provision for external recorder.

MRC MANUFACTURING
CORPORATION
502 Glenshaw Road, Orangeburg, New York

a subsidiary of
MATERIALS RESEARCH CORPORATION

Distributed in Western U.S.: Van Waters and Rogers, Inc. | T
5624 SEWARD AVE., LINCOLN, NEBRASKA 68507

“See us at the Physics Show—Booth 45.”
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MODEL 2000

"NEW BRICE-PHOENIX UNIVERSAL
LIGHT SCATTERING PHOTOMETER

For Studying: Unique Features:
® Molecular and micellar welghts b ratt
in the rangs from 300 {0 1 Billion ¢ Absolute calibration
® Particle size and size distributions ® Built-in permanent standard
: fni:?: c;zz'::’;?:;?:;:s @ Ratio-of-deflections method
® Kinetics of reactions ® Wide angular range
© Optical properties of fiquids ® Extreme sensitivity and stability
® Polarization of fluorescence ® Wavelength Selection
By Measuring: ® Large selection of cells
® Absolute turbidity (volume from 3 ml. up)
® Dissymmetry
e Depolarization ® Temperature control
® Fluorescence ® Adaptable to special requirements
For complete information send for Bulletin BP-2000.
PHOENIX PRECISION INSTRUMENT CO.
3803-05 North Fifth Street, Phila., Penna., 19140, U.S.A.

NEW | ===
FROM | 78 sarety
PENN- | =% FIRST
s CYLINDER

SUPPORT
Vel | DOLLY... 4

CHEM
PORTABLE
SYSTEMS

...supports gas cylinders in complete

safety.

... eliminates strapping and chaining of
cylinders to walls, benches, etc.

.. eliminates conventional carts.

Check these FEATURES:

1+~ SAFETY 1~ CONVENIENCE
»~ STURDINESS 1~ ADJUSTABILITY
1~ DURABILITY  »~ ECONOMY

Fits cylinders from 7" to 94" in
diameter, 16 in. o.d., approx. ship. wt.
40 |bs. Price only $45.00 each F.O.B.
shipping point (quantity discounts
available). Inquire about our low-cost
contract rental plans. Available from
authorized Penn-Chem distributors and
dealers from coast to coast.

PENN-CHEM CORPORATION
232-238 N. Marshall St. C-3 Lancaster, Penna.

pat. pending

GET READY FOR THE SPACE and SCIENCE ERA!

"AMAIZING SCIENCE BUYS-

*.for FUN, STUDY or PROFIT

Bnrgum! 3" Astr I Tel p SCIENCE TREASURE CHESTS
See the stars, moon, phases of
Venus, planets close up! 60 to 180
power—famous Mt. Palomer Reflect-
ing type. Unusual Buy! Equipped
with Equawﬂ:lod mount; finder tele-

accisusl

SEE SATELLITES, MOON ROCKETS CLOSE UP @

AUTOMATICALLY
. SHOWS TIME,

TIDES, POSITION OF
SUN, MOON, STARS

NEW SPILHAUS

For Boys—Girls—Adults!

Seience Treasure Chest — Extra-powerful
magnets, polarizing filters, compass, one-
way-mirror film, prism, diffraction grating,
and lots of other items for hundreds of
thrilling experiments, plus a Ten-Lens

t for making telescopes, microscopes,

HEA Ki
“HOW TO USE YOUR TELE- | ete. Full instructions included.

SPAcE clocK Stock No. 85,050-W____...____ Dok $20.95 pstpd. | Stock No. 70,342-W

--$5.00 Postpaid

19 DIFFEREN'I READINGS AT A GLANCE edestal

43" Reflecting Telescope-—up to 255 Power, all-metal Science Treasure Chest DelLuxe—Everything in_ Chest

moyn above plus e:cn}ir:!gi addltionlal ite;ns Ey m{u'el ladvantced
1 - experiments, including crystal-growing t, electric motor,
fgar(lrl‘:lr:;ctfocrll;?uﬂDceqa&l:‘ieesen;gl "m?‘s,fﬁg';"‘i';e" bl;m‘c,,-l,::fdl tock No. 85,105-W-- $79.50 F.A.B. Barrington, N.J. m(ﬁecular models set, first-surface mirrors and lots more,

renowned scientist

Technol

moon.

08y,

day and month of
sky, time of star rise and star set, relationships of sun, creases powers by 2 to
nd stars, sidereal or star time. Left dial shows Stock #60,362-W_______

moon a

local time. Right dial shows world time including major
U.8. cities and Universal (Grecnwich) time. Operates
on house current—requires only one simple setting for
any geographic location. Measures 16" high x 111£* wide
deep. Presentation plaques available. Complete
satisfaction guaranteed or money refunded.

Stock No. 1201-W Shp. Wt. 12 lbs

x 4%

. Dr. Athelstan Spilhaus, Dean of
University of Minnesota. Handsome conver-
gation piece—constantly up-to-dste encyclopedia of the
sky. The Spilhaus Space clock has beautiful fruitwood
case and 3-sky-blue dials. Blends with decor of any Exciting new eyepiece provides greater speed and ver-

home, office, club room, classroom, museum, display win-

satility for your telescope. Does work of many and stays
dow, hotel, etc. Large dial shows sun position, daily sun sharp at all powers. Magnification depends on your tele-
rise and set, moon position, moon rise and set, phase of scope—typically 30x to 120x. Precision construction,

low and high tide time, current stage of tide, standard 1%* O.D. Fully orthoscopic, coated lenses,
year, current position of stars in focal length 8.4 mm. to 21 mm. Use of Barlow in-

NEW ZOOM Stock No. 70,343-W___________ ... $10.00 Postpaid
TELESCOPE EYEPIECE

WOODEN SOLID PUZZLES

12 Different puzzles that will stimulate
your ability to think and reason. Here
is a fascinating assortment of wood puz-
zles that will provide hours of pleasure.
Twelve different puzzles, animals and geo-

3 times with dramatic results. metric forms to take apart and reassemble,

6.50 ppd.

F.0.B. (nlusFET)

sistently accurate thermometer to =2%; barometer ac- )
and hygrometer to £5%. Foretells DIRECT MEASURING ATT CHMENT-—with regular

curate

to +.25%

HOME WEATHER STATION

New "*Weather Station’’ is highly
sensitive to weather changes. Con-

weather changes from 12 to 24 hours in advance. Hy- comparator reticle for on-
grometer calibrated in percent relative humidity. Ex- stons, diameters, radii

cellent for teaching weather phenomena and meteorological

hobby

work. Instrument mounted on handsome wood- ‘No. 40,486-
grained wall panel 153" x 5%”. Meter cases heavily D ™ MEASURING ATTACHMENT—with sand

metalized—combines

etched aluminum, of high precision. Full instructions.
No. 70,607-W

Stoek

1222

beauty and protection. Dials, in measuring reiicle for sand and soil analysis . . . or
counting or measuring other particles of r;mtx

- $9.95 Postpaid Stock No. 40,487-W

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

EDMUND SCIENTIFIC CO.

American Made — Terrific Buy!

Years in development. Precision Amer- P
ican made. Used for checking, in- Stock No. 70,205-W__....... $3.00 Postp
:pe;tinz, kimnl‘!u assemhlcyl work.h Tp
o 3" working stance. ear, sharp, 17 1
erect image. Wide, 3 dimensional MAIL COUPON for FREE CATALOG

fleld. 2 sets of gbjectives on rotating
tTul;relt 23X and 40X. 10 Days Free

Stock no. 85, 8058 W

. R, $10.00 Postpaid

give a chance for all the family, young
or old, to test skill, patience and, best of
all, to stimulate ability to think and rea-
son while having lots of fun. Order yours now.

STEREO MICROSCOPE

COMPLETELY NEW AND
ENLARGED 148 PAGES,
NEARLY 4,000 BARGAINS
EOMUND SCIENTIFIC CO.,

Barrington, New Jersey
Please rush Free Giant Catalog-W
Name .....coicvviannsorarennes
IAddress e reerseaeesrossasens ;

City .......... ...Zone.......State.......00..

10.00 Postpaid ———— — S T—— ———— ————— t—— S——

-.$99.50

|
|
I8 |
i

ingtol

-the-spot checks of linear dimen-
and angles—in millimeters and

BARRINGTON, NEW JERSEY
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LEA & FEBIGER BOOKS

CORAD B CLRAD @ LR @ C2RAD
NEW!

Lloyd — Human
Reproduction and
Sexual Behavior

By CHARLES W. LLOYD. M.D., Wor-
cester Foundation for Experimental Biol-
ogy, Shrewsbury, Massachusetts. About
500 pages. Illustrated. New. Just ready.

Twelve authorities contribute to this in-
tensive work on the modern concepts of
physiological and psychological aspects of
reproduction. The subject is presented
clearly and in considerable depth, with
discussions on every phase of human re-
production and sexual behavior. The
medical aspects of abnormalities are in-
cluded. The detailed state by state infor-
mation on sex and the law is unusually
thorough. This book holds exceptional in-
terest for all who meet with problems con-
cerning reproduction.

NEW 4th EDITION

Thienes and Haley -
Clinical Toxicology

By CLINTON H. THIENES, M.D,
Ph.D., University of Southern California;
and THOMAS J. HALEY, Ph.D., School
of Medicine, University of California, Los
Angeles. About 600 pages. Illustrated.
New 4th edition. Just ready.

This is a sound guide to symptoms, diag-
nosis, treatment and analytical procedures.
Completely revised for this edition, the
text includes latest data on tranquilizers,
insecticides, barbiturates, poisonous mush-
rooms, salicylates. quinine substitutes,
anticonvulsants, new microscopic tests of
identification of drugs, and new analytical
proceedings of heavy metals, borates and
iodides. “Highly recommended” said the
Ameriacn Jl. of Clinical Pathology of the
3rd edition.

Washington Square

LEA & FEBIGE Philadelphia, Pa. 19106

Please send me books circled above
or listed in margin below:

I will return books, or pay for those I keep,
within 60 days of their receipt.

CITY i e

STATE ................ ZIP NO, ........ ..
Sc. 3-13-64
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SIABILITY

MODEL TC-602R

0.0001% line and load regulation
completely solid state

accurate digital voltage selector
completely short-circuit protected
electronic chopper stabilized

internal/remote voltage sensing
and control

true potentiometric null sensing

less than 50 microvolts (rms)
ripple and noise

less than 10 microhms output
impedance

+0.01% 30 day stability
adaptable to constant current
operation

Price: $1185
Write for Bulletin No. 105

PRINCETON
APPLIED RESEARCH CORP.

Box 565/Princeton, New Jersey

rous
cibles

Coors Porous Bottom crucibles give the
chemist sturdy, dependable filtering cruci-
bles for unlimited service under the most
exacting conditions. An exclusive process
developed by Coors provides a porous disc,
formed into the crucible wall, that will not
crack or drop out during use at room or
elevated temperatures. The disc will not dis-
integrate when subjected to acids (except
HF) or moderate alkali solutions. When these
Coors crucibles are ignited even to extreme-
ly high temperatures, the porous disc will
not crack, nor will the pore size be altered.
Carefully controlled pore sizes are available
in three ranges: (1) for bacterial separation
and (2) fine filtering and (3) coarse pre-
cipitates. The crucibles are easily cleaned
and readied for re-use. The same filtering
disc may be ordered in the Coors Emich
micro-filter stick for immersion filtration,
Write for Bulietin No. 548. Coors Porous
Bottom crucibles are immediately available
through your nearest laboratory supply dealer.

INSIST THAT YOUR LABORATORY PORCELAIN
WARE CARRY THIS MARK OF DEPENDABILITY

COORS PORCELAIN COMPANY, GOLDEN, COLORADO
SCIENCE. VOL. 143



A new research tool..

FILTERFUGE

TU BE T.M.

ADDS CENTRIFUGAL FORCE TO
FILTRATION TO PROVIDE RAPID
MICROFILTRATION IN THE RANGE
FROM 8 MICRONS DOWN
TO A FEW MILLIMICRONS.

1. Material is introduced into the
top chamber of the Filterfuge tube.

\ 4

‘ FILTER
‘ SCREEN

o { 2. Centrifugal force drives the
material through the first filter state
(pre-filter) depositing larger parti-
cles on the surface of the filter.
Smaller particles pass through to
the lower filter stage.

4

{ FILTER
{ SCREEN

‘ 3. Last stage filter retains smaller

particles which pass through the
pre-filter. Clear filtrate collects in
the bottom.
Speeds up and improves filtration
through the increased forces of
centrifugation. Designed for use
in HN, Clinical or other IEC
centrifuges.

MODEL HN

SEND FOR
TECHNICAL
BULLETIN
FF-1

CLINICAL

INTERNATIDNAL@ EQUIPMENT CO.

300 Second Ave. @ Needham Heights, Mass. 02194
1226

CAN THIS
GAS CHROMATOGRAPH DO
EVERYTHING THE “AU-8” DOES?

Almost, but it’s hard to tell
the difference . ..

In addition to analyzing the blood Gases this
amazingly precise instrument will test for:

e Androgens e Estrogens
¢ Long and short chain fatty acids

e Air pollutants without precolumn
concentration and many others

THIS ALL NEW COILED COLUMN
GAS CHROMATOGRAPH FEATURES:
e All* electronics solid-state on plug-in printed

circuit boards for maximum reliability and ease
of maintenance.

e On column injection for minimal sample loss.
e Inlet flash heater power proportioned control.

e Combined column and detector oven controlled
by voltage stabilized true electronic servo pro-
portional temperature controller with direct read-
ing dial and temperature indicator.

e Solid-state high voltage power supply and elec-
trometer 0-2000 volts; 0.19% regulation; twelve
sensitivity ranges, 1x10-6 to 1x10-11 amps; three
Buckout ranges provided.

e Four models: argon ionization, hydrogen flame,
electron capture, and universal.

e Bench model: 22" wide x 15” high x 16” deep.

Price: Under $2000.00
including ionization cell and conditioned column

* With exception of Electrometer Tube.

For more information about the

ALL NEW CG-16 or the ALL NEW AU-8

write or call collect:

MEDICAL ELECTRONICS SECTION
ELECTRONIC COMMUNICATIONS, INC.
1830 YORK ROAD, TIMONIUM, MD.
Area Code 301 — 252-1400
SCIENCE, VOL. 143



24 August. J. Hornstra, D. G. Thom-
as, S. Amelinckx, “Defects in semi-
conductors.”

25 August. N. Holonyak, Jr., and
R. H. Rediker, “Injection luminescence
in semiconductors”; J. P. Suchet, “The
crystallochemical model.”

26 August. O. H. LeBlanc, Jr.,
R. G. Kepler, M. Silver, “Conduction
phenomena in molecular crystals.”

27 August. H. C. Gatos, “Semicon-
ductor surfaces”; B. J. Kolomiyets
(subject to be announced); A. R.
Regel (subject to be announced).

28 August. W. Paul and M. Banus,
“Semiconductors at high pressure.”

Ionic Movements and Interactions
in Biological, Chemical,
and Physical Phenomena

George Eisenman is chairman.

31 August. (F. Helfferich, discus-
sion leader). T. Teorell, “Transport
processes in ionic membranes and ex-
citability phenomena”; P. Meares, “The
interactions of ionic fluxes across a
cation-selective membrane.” (A. K.
Solomon, discussion leader): C. Bean,
“Diffusion and potentials in mem-
branes with small pores”; H. Passow,
“Interactions between convection and
diffusion in tubes.”

1 September. (F. Snell, discussion
leader): R. Schlogl (subject to be an-
nounced); R. H. Doremus, “Interdif-
fusion of ions in glass.” (O. Kedem,
discussion leader): R. M. Barrer, “Cat-
ion migration in porous crystals”,
R. J. Charles, “Filimentary diffusion
pads in glass.”

2 September. (R. M. Garrels, dis-
cussion leader): G. Eisenman, ‘“Some
atomic interactions underlying ionic
specificity”; D. Reichenberg, “Interac-
tions underlying ion-exchange selectiv-
ity.” (J. Moore, discussion leader):
K. S. Cole, “Electrodiffusion in cell
membranes”; P. Horowicz, “Movement
of ions across muscle membranes.”

3 September. (J. Tobias, discussion
leader): J. L. Kavanau, “A theory of
biological membrane transformations
regulated by cation displacements”; I.
Tasaki, “Electrochemical behavior of
intracellularly perfused squid axons.”
(A. M. Monnier, discussion leader):
D. C. Tosteson, “Structural and func-
tional components of the red cell mem-
brane”; A. Rothstein, “Cation specifici-
ty in transport systems of yeast.”

4 September. (L. J. Mullins, discus-
sion leader): D. Goldman, “Membrane

13 MARCH 1964

structure, phospholipids, and electrical
characteristics”; F. Conti, “The role of
membrane structure on electrical po-
tentials and ionic fluxes.”

Proctor Academy
Biomathematics

Otto Schmitt is chairman.

13-17 July. (Speakers to be an-
nounced.) “Strategies for automated
analysis of cardiovascular data”; “Gen-
eralization of transfer function theory
applicable to biomedical studies”;
“Models of bioperiodicity”’; “Patterns
discovering and recognizing systems”;
“Phase spaces and generalized vectorial
representation for biomedical prob-
lems”; “Mathematical models for tissue
impedance and its measurement’”; “The
problem of automated medical diag-
nosis”; “Theoretical studies of informa-
tion retrieval systems.”

Biological Regulatory Mechanisms

Werner K. Maas and Bernard Hor-
acker are co-chairmen.

20 July. B. Ames, P. Slonimski,
B. Magasanik, N. Otsuji, “Regulation
of enzyme synthesis in microorgan-
isms.”

21 July. H. Kornberg and J. Man-
delstam, “Control of metabolism in
microorganisms”; R. Shimke, H. C.
Pitot, “Control of metabolism in cells
of higher organisms.”

22 July. O. Maalge and S. Hnilica,
“Replication of the genetic material”;
G. Stent, F. Neidhardt, R. Lavalle,
“Regulation of RNA synthesis in mi-
croorganisms.”

23 July. A. Campbell and R. Thom-
as, “Control mechanisms in phage for-
mation”; M. Sussman, “Differentiation
in lower forms.”

24 July. J. Tata and W. Beerman,
“Hormones in growth and develop-
ment.”

Forthcoming Events

The scheduled sessions of the 15th In-
ternational Astronautical Congress (7-12
September, Warsaw, Poland and their
chairmen are:

Problems of Manned Lunar Exploration

Flight Programs (trajectory studies and
rendezvous problems for a lunar mission):

3 analytically designed models—unique “see-
through” facility enables visual inspection
during run—strips or full sheet capacity from
22%5" to 48" long permit separation of a
wide variety of compounds, fingerprinting of
peptides, amino acid mapping, preparative
separations

FLAT PLATES

Compact system with unique baffle plate for
direct tap water cooling—2 standard models
accept strips or full 18%" x 221" sheets—
removable buffer vessels for ease in changing
buffer solutions—ideal for separation of nu-
cleotides, conjugated steroids, organic and
inorganic acids

POWER SUPPLIES

4 outstandingly engineered high voltage units
cover range from 1000 to 10,000 volts—all
solid state circuitry—instant start—current
overload relays and complete internal interlock
system for maximum protection—available
with preset timer for runs to 5 hours

ACCESSORIES

Model SP-4 Servoscanner for 4 7 radiopaper-
gram scanning M Electrophoresis coolants and
Whatman paper rolls B Specially designed
compact water coolers for controlled water
circulation

Please request our catalog SE-150
for complete details on all Savant
High Voltage Electrophoresis Systems

63awml Ingtruments, Inc.

221 PARK AVENUE [ HICKSVILLE, L, I, NEW YORK [ (518) WEIls 5-8714
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THIS VERSATILE
P-K LABORATORY
BLENDER
PRE-BLENDS,

DISPERSES LIQUIDS, GRANU

If you have any liquid-solids or solid-
solid blending requirements, consider
the P-K Liquid-Solids Blender. It’s a
fast, efficient and extremely versatile
laboratory tool. With it, you’ll find most
blending operations can be accom-
plished in 1 to 5 minutes, achieving a
uniformity not attainable with other
types of mixing equipment.

3 Different Blending Actions

Gentle Precision Blending. Unique
“Twin-Shell” tumbling action will not
cause attrition of even the most delicate
crystals.

Intensive Mixing of Hard-to-Blend Dry
Solids. Exclusive “rabbit ear” dispersion
blades on rapidly revolving bar break
up agglomerates.

Liquid Solids Blending. Disperses and

LATES . .. IN JUST MINUTES

blends, uniformly, liquids of any viscos-
ity with dry solids. (Blends from %%
liquids by weight to whatever percent-
age solids can absorb and still remain
a solid.) Liquid is introduced into hol-
low shaft of revolving bar by gravity
or pump. Then, flung outward from dis-
persion discs into the tumbling mass of
dry materials.

P-K Liquid Solids Laboratory Blend-
ers are available in 8- and 16-qt. capaci-
ties, in transparent lucite or stainless
steel. For complete technical informa-
tion and prices, write to P-K’s Chemical
and Process Equipment Division, 1011
Hanson St., East Stroudsburg, Penna.

Patterson @

THERMOLYNE

e S e ———

LABORATORY APPARATUS

“Lab accepted standard of quality”
SCIENTIFICALLY ENGINEERED
CAREFULLY MANUFACTURED

PROPERLY PRICED

THERMOLYNE STEPLESS INPUT
CONTROL TYPE 8000

Excellent for control of small electric
furnaces, hot plates, heating mantles, heating
tapes, water baths, etc.

Stepless percentage timer delivers a uniform
percent of apparatus rated input regardless
of line voltage and ambient temperature
variatic infinitely variable, lly adjusted.
115 or 230 volts, 1500 watts non-inductive
load—works in any position—small size

ideal for bench top controller—clip hanger
and rubber feet—dovetail bracket for
mounting—3-wire grounded cord and 3

prong plug.

PRICES 115 v $15.75
230 v $18.75

Write, wire, or phone for complete information
and name of nearest dealer

[HERMOLYNE CORPORATION

Dept. 568,
2555 Kerper Blvd., Dubuque. lowa. U.S.A.
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HARFORD
CAGE
< SYSTEMS

WORLD'S LARGEST DESIGNER
and MANUFACTURERS of
ENVIRONMENTAL HOUSING
Fgll LABORATORY SPECIMENS

5

Al W
/- \
HARFORD
METAL PRODUCTS INC. X
ABERDEEN, MARYLAND

P. Contensou, ONERA, 25-29 Avenue
de la Division Leclerc, Chatillon-sous-
Bagneux (Seine), France.

Propulsion Techniques: (i) Spacecraft
propulsion for a lunar misssion: M. Sum-
merfield, Dept. of Aeronautical Engineer-
ing, James Forrestal Research Center,
Princeton University, Princeton, N.J. (ii)
Propulsion for lunar descent ‘and ascent:
M. Barrére, Research Division, ONERA,
25-29 Avenue de la Division Leclerc,
Chatillon-sous-Bagneux (Seine), France.

Navigation: (i) Guidance problems of
a lunar mission: A. Dauguet, SEREB, 55
rue Victor-Hugo, Courbevoie (Seine),
France. (ii) Manned versus unmanned
spacecraft control: C. S. Draper, Instru-
mentation Laboratory. Massachusetts Inst.
of Technology, Cambridge 39.

General Sessions

Bioastronautics (problems relative to
man in space): N. M. Sissakian, Presidium,
Acad. of Sciences of the U.S.S.R., Lenin-
ski Prospect 14, Moscow.

Power Systems for Space Vehicles
(power supplies for auxiliaries and al-
titude control): L. R. Shepherd, 2 Char-
borough Rd., Broadstone, Dorset, Great
Britain.

Celestial Mechanics and Astrodynamics
(orbits and trajectories of space vehicles):
G. N. Duboshin, State Inst. of Astronomy,
Universitetski  Prospect 13, Moscow,
U.S.S.R.

Physical Problems of Re-entry into
Planetary Atmosphere (excluding trajec-
tory problems): M. Lunec, Marszalkowska
45/49 m20. Warsaw, Poland.

Meteorological Satellite Systems (char-
acteristics of various systems in relation
with data collection and interpretation):
K. Kondratyev, Commission for Explora-
tion and Utilization of Outer Space, ul.
Vavilova 18. Moscow V-312, U.S.S.R.

Communication Satellite Systems (satel-
lites and ground stations): G. K. C. Par-
doe, British Space Development Co., Ltd.,
Welkin House. 10-11 Charterhouse Sq.,
London E.C.1.

Geodetic Satellite Systems (including
triangulation, navigation, etc.): P. Tardi,
Institut Géographique National, 136 bis,
rue de Grenelle, Paris 7¢. France.

Ground Installations (problems of site
location, types of equipment, etc.): J. Gan-
dihon, SARST. 5 rue du 4 Septembre,
Paris 2°, France.

Special Sessions

Education in Astronautics. (i) Demon-
stration methods and visual aids in sec-
ondary level education; (ii) Effect of astro-
nautics on higher level education: H.
Moureu, Laboratoire Municipal de Paris,
39Y rue de Dantzig. Paris 15¢, France.

March

19-22. International Assoc. for Dental
Research, 42nd meeting, Los Angeles.
Calif. (J. C. Muhler, 1120 W. Michigan
St.. Indianapolis, Ind. 46202)

20-24. National Assoc. for Research in
Science Teaching, Chicago, Il. (G. G.
Mallinson, Western Michigan Univ., Kala-
mazoo)

20-24. National Science Teachers

SCIENCE, VOL. 143



Assoc., Chicago, Ill. (R. H. Carleton, 1201
16th St.. NW. Washington, D.C.)

21-3. British Computer Soc., conf.,
Edinburgh, Scotland. (Secretariat, 1.LE.E.,
Savoy Pl.. London. W.C.2. England)

21-23. Asian-Pacific Dental Federation,
4th congr., Singapore and Malaya. (B. B.
Erana, Manila Doctors Hospital. Isaac
Peral St., P.O. Box 373, Manila, Philip-
pines)

2]1-24. Cybernetic Medicine, 3rd in-

tern. congr., Naples. Italy. (A. DeChiara, |

348, Via Roma. Naples)

22-25. American Assoc. of Dental
Schools, 41st annual. Los Angeles, Calif.

(AADS, 840 Lake Shore Dr., Chicago 11,
1)

23-24. Society for Economic Botany.
5th annual, Chapel Hill. N.C. (D. J.
Rogers. New York Botanical Garden.
Bronx Park. N.Y))

23-25. Federation of European Bio- .

chemical Societies, 1st. London. England.
(FEBS. Lister Inst., Chelsea Bridge Rd.,
London, SW.1)

23-26. Institute of Electrical and Elec-
tronics Engineers, intern. conv.. New York,
N.Y. (IEEE, Box A, Lenox Hill Station,
New York 21)

23-26. Gas Chromatography. 2nd in-

tern. symp.. Houston, Tex. (A. Zlatkis,

Dept. of Chemistry, Univ. of Houston,
Houston)

23-26. American Physical Soc., Phila-
delphia. Pa. (K. K. Darrow, Columbia
Univ., New York 27)

24-26. Physics and Dynamics of Clouds,
conf.. American Meteorological Soc., Chi-
cago. Ill. (Miss D. L. Bradbury, Dept.
of Geophysical Sciences. Univ. of Chicago,
Chicago)

25-27. Aerospace Bearings, USAF-
Southwest Research Inst. conf.. unclassi-
fied, San Antonio, Tex. (P. M. Ku, SwRI,
8500 Culebra Rd.. San Antonio)

25-27. Entomological Soc. of America,
Northcentral branch., Omaha. Neb. (G. E.
Guyer, Dept. of Entomology, Michigan
State Univ.. East Lansing)

26-28. Michigan Acad. of Science. Arts

and Letters. East Lansing (G. G. Mallin- |

son. Western Michigan Univ., Kalamazoo)

26-28. Southern Soc. for Philosophy
and Psychology. 56th annual, Lexington,
Ky. (D. Calvin. Psychology Dept., Univ.
of Kentucky. Lexington)

27-28. American Ethnological Soc.,
Pittsburgh. Pa., (N. F. S. Woodbury, U.S.
National Museum, Smithsonian Institu-
tion, Washington, D.C.)

27-28. Seismological Soc. of America.
annual. Seattle, Wash. (K. V. Steinbrugge,
SSA. 465 California St., San Francisco 4,
Calif.)

27-28. Pennsylvania Acad. of Science.
University Park. Pa. (P. C. Martin, Point
Park Junior College. Pittsburgh, Pa.)

27-29. Society for the Study of Evolu-
tion. annual, Chapel Hill. N.C. (H. H.
Ross, Illinois Natural History Survey,
Urbana)

28-30. American Assoc. of Colleges of
Pharmacy, Detroit, Mich. (C. W. Bliven,
1507 M St.. NW. Washington, D.C.
20005)

29-2. Association of American Geog-

raphers, annual, Syracuse, N.Y. (AAG
1201 16th St., NW, Washington, D.C.)
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This unit is durable and compact re-
quiring only 2’ x 3’ bench area . . . can
hold tubing from 0-64 mm through
spindle and up to 6” o.d. on the ex-
clusive contour chucks, Complete, ready
to operate.

Price $725.00

GL50 A BENCH GLASS LATHE

for professional or occasional glassworking

IDEAL FOR PHYSICAL, CHEMICAL,
BIOLOGICAL AND ELECTRONIC LABORATORIES

centering of a variety of
shapes and sizes.

GL50 B FLASK HOLDER
with asbestos covered Steel
Fingers. Universal self-center-
ing; permits mounting in head
or tailstock up to 67 o.d.;
accepts blowhose and swivel,
BURNER CARRIAGE holds lathe
fire or one or two hand
torches.

‘ With NEW CONTOUR CHUCKS, two independently working sets of
slim self-centered jaws permit, for the first time, chucking and

BETHLEHEM APPARATUS COMPANY, INC.
HELLERTOWN, PA.

NEW! MALMSTADT-ENKE INSTRUMENTATION LAB...

IDEAL FOR

RESEARCH & EDUCATIONAL APPLICATIONS IN EVERY SCIENCE!

Servo- Pen Recorder
Spccnally developed to perform numerous tasks and €X- Trye potentiometric

S adjustable
highly accurate system was designed by the Heath Com- [anges:plusin conec
pany in conjunction with Dr. H. V. Malmstadt of the apoplications; pen lift;

University of Illinois and Dr. C. G. Enke of Princeton 10" chart; ‘S°C°;fsge;6

periments in both the physical and life sciences, this new input;

Unlversny You'll find it the *‘long awaited'™ answer to
securing a firm foundation in the principles, design and

Complete

Lab Station

1100

(Less optional cabinet)

use of electronic instrumentation as well as a versatile
lab station for daily use. “ i

Included in this multi-purpose system are factory as-
sembled and calibrated test cquipment, special-design

mstruments spccml experimental chassis and parts which Universal Regulated
Lab Power Supply

feature “‘solderless™ spring cllp connectors, and the ac-

Operational
Amplifier System
Performs many funce
tions in measurement,
computation and con-
trol work as described
in brochure.....$135.00

e |

All components may be purchased either as a complete supply design; provides

h . < “a  Ideal for circuit design {
claimed Malmstadt-Enke text, “Electronics for Scientists™. or teaching powear u |
J

lab station (at a special savings) or individually. Educa-
tional institutions qualify for an additional discount on
the entire group as well as individual units. For a free
8-page brochure describing this system in detail, simply
mail the coupon below.

HEATH COMPANY,
AR AT AT Benton Harbor 37, Michigan 49023

Include [ Please send free brochure on the Malmstadt-Enke

Instrumentation lab.

@ of separate
system com- Name

power circuits. ..

'.

[ Please send free copy of the new 100-page 1964 Heathkit Catalog.

many different types of
$75.00

Voltage

Reference Source
Use for calibration,
potentiometric meas-
urements, or calibrated
bucking voltages $65.!

ponents. Mail Address

City

Zone

____State



NEW BID-MONITDR series

especually designed and engmeered for:
e small animals ® micro-biological studies
* in-vitro tissue studies

i CENERAT
S “"dncwlﬁﬁs

|

® new gio-monirror is economical—complete with 3 modules and
flow system. $4,485 F.0.B. Garnerville, N. Y.

¥ new sio-mvioniToRr s equipped with a new, Jow-cost solid state
electrometer for measuring C'402 and unique solid state 02 and CO2
measuring systems

8 new sio-mvonrror is modular. {Individual modules for CO2, 02,
C'402); individual modules or any combination can be purchased,
resulting in the most economical solution to any specific application

® new Bio-vonroRr is completely transistorized

® new mio-monrror Measures C02 by a unique, self-compensating
thermo-conductivity arrangement

u new sio-monrroR senses 02 by means of a temperature-com-
pensated galvanic probe

¥ New Bio-moniTor analyzes C'402 by ionization chamber-elec-
trometer combination

¥ new sio-vonror overall system volume makes practical for
the FIRST time continuous measurement of small volumes of gas
produced by micro-organisms and tissue slices

® NEW BIO-VIONITOR wide range of flow rate (10L/min.) enables
one to measure the gas production of small animals up to and
including the dog

» NEW BIO-Monrror  output can be matched to most standard
recorders. Wide selection of data handling equipment available.

for illustrated brochure and delivery write to:

GENERAL

MEASUREMENTS GARNERVILLE, NEW YORK

DIVISION OF PRECISION SCIENTIFIC COMPANY
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30-2. American Assoc. of Jumior Col-
leges, Bal Harbour, Fla. (W. G. Shannon,
AAJC, 1777 Massachusetts Ave.,, NW,
Washington, D.C. 20036)

31-3. American Assoc. of Anatomists,
Denver, Colo. (L. B. Flexner, Dept. of
Anatomy, Univ. of Pennsylvania, Phila-
delphia 4)

31-3. Calcified Tissues, European symp.,
Liége, Belgium. (L. J. Richelle, 32, Boule-
vard de la Constitution, Liége)

April

1. Thermoplastic Materials, conf., Soc.
of Plastics Engineers, Akron, Ohio. (W.
H. Nicol. RETEC, Goodyear Tire and
Rubber Co., Akron 16)

1-2. Engineering Aspects of Magneto-
hydrodynamics, symp., Cambridge, Mass.
(G. S. Janes, Avco Everett Research
Laboratories, Everett 49, Mass.)

1-2. Methods for Measurement of
Weak Beta-Emitters, Karlsruhe-Leopolds-
haven, Germany. (Gesellschaft Deutscher
Chimiker, Gesellschaftsstelle, Postfach
9075, Frankfurt/Main, Germany)

1-3. Structures and Materials. American
Inst. of Aeronautics and Astronautics,
5th annual conf., Palm Springs. Calif. (R.
R. Dexter, AIAA, 2 E. 64 St.,, New York.

1-3. Optical Soc. of America, spring
meeting, Washington, D.C. (M. E. Warga,
OSA, 1155 16th St., NW, Washington,
D.C. 20036)

1-4. National Soc. for Programmed
Instruction, annual, San Antonio, Tex.
(NSPI Program Committee, Trinity Univ.,
715 Stadium Dr., San Antonio, Tex.)

1-5. Latin Oto-Rhino-Laryngology Soc.,
15th congr., Bologna, Italy. (G. Motta, Via
Modica 6, Milan, Italy)

2-3. American Soc. of Civil Engineers,
Engineering Mechanics Div., spring conf.,
Boston, Mass. (ASCE, 33 W. 39 St., New
York 18)

2-3. Alexander Graham Bell Assoc. for
the Deaf, southeastern meeting, New Or-
leans, La. (R. Tegeder, Utah School for
the Deaf, 846 20th St., Ogden)

2-3. Obstetrics and Gynecology, semi-
nar, Gainesville, Fla. (Mrs. D. Miller, Div.
of Postgraduate Education, College of
Medicine, Univ. of Florida, Gainesville)

2-3. Industrial Applications of New
Technology, conf., Atlanta, Ga. (Director,
Short Courses and Conferences, Georgia
Inst. of Technology, Atlanta, Ga. 30332)

2—4. American Acad. of Oral Pathology.
Bethesda, Md. (R. J. Gorlin, Univ. of
Minnesota, Minneapolis)

2—4. Association of Surgeons of Great
Britain and Ireland, annual, St. Andrews,
Scotland (Secretariat, 47 Lincoln’s Inn
Fields, London, W.C.2, England)

2-5. British Medical Assoc., clinical
meeting, Northampton, England. (D. Gul-
lick, Tavistock Sq., London, W.C.1)

3—4. Biology colloquium, Corvallis, Ore.
(C. M. Gilmour, School of Science,
Oregon State Univ., Corvallis)

3—4. Society for Industrial and Applied
Mathematics, midwest regional meeting.
Cedar Rapids, Iowa. (W. J. Jameson,
Collins Radio Co., 120-11, Cedar Rapids)

3-5. Fleming’s Lysozyme, 3rd intern.
symp., Milan, Italy. (G. Podio, Museo della
Scienza e della Tecnica, Via Modica, 6,
Milan)
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3-5. American Soc. of Internmal Medi-
cine, annual, Atlantic City, N.J. (A. V.
Whitehall, 3410 Geary Blvd., San Fran-
cisco, Calif,)

3-5. American Assoc. of Pathologists
and Bacteriologists, annual, Chicago, Il
(E. A. Gall, Dept. of Pathology, Cin-
cinnati General Hospital, Cincinnati 29,
Ohio)

4. Arizona Acad. of Science, Tempe.
(H. B. Whitehurst, Dept. of Chemistry,
Arizona State Univ., Tempe)

4-5. American Psychosomatic Soc., San
Francisco, Calif. (C. Binger, 265 Nassau
Rd., Roosevelt, N.Y.)

4-6. Neurobiology, 2nd symp. (by in-
vitation), Phoenix, Ariz. (E. Eidelberg,
Barrow Neurological Inst., St. Joseph’s
Hospital, 350 W. Thomas Rd., Phoenix)

5-8. International Acad. of Pathology,
annual, Chicago, Ill. (F. K. Mostof,
Armed Forces Inst. of Pathology, Wash-
ington, D.C. 20012)

5-10. American Chemical Soc., 147th
natl,, Philadelphia, Pa. (A. T. Winstead,
1155 16th St. NW, Washington, D.C.)

5-10. Asia-Pacific Acad. of Opthalmol-
ogy, 2nd congr., Melbourne, Australia.
(R. N. Mellor, 82 Collins St., Melbourne
C1)

6—8. Nonlinear Magnetics Conf., Wash-
ington, D.C. (R. C. Barker, Dept. of
Engineering and Applied Science, Yale
Univ., New Haven, Conn))

6-8. Association of Schools of Public — ' _
Health, annual, Toronto, Ont., Canada. ‘ pant neLéast
(R. E. Coker, Jr., Drawer 229, Chapel S ST
Hill, N.C. 27515)

6-9. French Soc. of Biological Chem-
istry, 50th, Paris. (P. Malangeau, 4 Avenue
de I'Observatoire, Paris 6°)

7-9. Atomic Energy Soc. of Japan,
Tokyo. (Atomic Energy Research Inst.,
1-1, Shiba-tamura-cho, Minato-ku, Tokyo)

7-9. Chemical Soc., Birmingham, Eng- ' )
land. (General Secretary, Burlington NE low ost
House, London, W.1, England)

7-11. Applied Mathematics and Me-
chanics, Giessen, Germany, (K. Maruhn,
Mathematisches Institut, Justus Liebig -
Univ., Giessen) :
Yok Ny IR oonreh st 73 New | New, simplified design for the one-pan balance permits a lower cost
9. British Caljd’iac Soc., annual, London, | without sacrificing the Ainsworth standard of quality. The Type 21 is a
England. (J. Shillingford, Postgraduate N : : R _ P14 H
Medical School, Ducane Rd., London, compact., space-saving unit W.lth kngb operated, buult. in w?lghts, and
W. 12) “add weight” and “remove weight” signals for fast weight dialing.
9-1]. American Assoc. for Cancer Re-
search, annual, Chicago, Ill. (H. J. Creech, Capacity
AACR, Institute for Cancer Research,

OE I8 G5A BY

: . Sensitivity
Fox Chase, Philadelphia 11, Pa.) .

9-11. Association of Clinical Pathol- 1scale diviSioN.......veemiscnnsensccscrrcrenininnas 10 mg WRITE
ogists, spring meeting, London, England. 1 micrometer division...........civcnnenes 0.1 mg FOR BULLETIN
(G. Cunningham, Dept. of Pathology, 47 Readability, by estimation.........cccoceevervvrerennne. 0.05 mg No. 364
Lincoln’s Inn Fields, London, W.C.2) ihili —_

9-11. Geological Soc. of America, Rgprodgcublhty h 1,,8 &5 ,_,0.05 rng
southeastern section, Baton Rouge, La. Dimensions....... veeeraseneeees 84w x 15%”h x 16”d

(R. J. Martin, 1426 Harvard Rd., NE,
Atlanta, Ga.)

9-11. Southwestern Psychological As-
soc., annual, San Antonio, Tex. (C. C.
Cleland, 2104 Meadowbrook Dr., Austin,
Tex. 78703)

The name Ainsworth is your guarantee
9-13. Roentgen Congr., German, Wies-
baden, Germany. (H. Lossen, Deutscher

e Gl LT WM. AINSWORTH & SONS, INC.

Mainz, Germany) A BALANCE FOREVERY NEED 2151 LAWRENCE STREET < DENVER, COLORADO 80205
10. Natural Phenolic Compounds, symp., Telephone Area Code 303 255-1723

Tokyo, Japan. (M. Shimokoriyama, Dept. — :
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of Botany, Univ. of Tokyo. Hongo, Tokyo)
10-11. American Laryngological Assoc.,
San Francisco, Calif. (L. G. Richards, 12

AUTOMATE WITH
Clovelly Rd., Wellesley Hills 82, Mass.)

@ H E R 10-11. Association of Physicians of
ﬁc Great Britain and Ireland, annual, Oxford,

England. (G. de J. Lee. Dept. of Medicine,
Radcliffe Infirmary. Oxford)

11. Paleontological Research Inst.,

WASH AND DRY

Ithaca. N.Y. (R. S. Harris. 109 Dearborn

GLASSWARE Place. Ithaca)
AUTOMATICALLY 11-12. Histochemical Soc.. 15th annual,
UTo Chicago. Ill. (A. D. Deitch. Dept. of

Microbiology. Columbia Univ., 630 W.
168 St., New York 32)

12. Industrial Fibers. European inst.,
Milan, Italy. (F. Tommy-Martin, 40 rue
du Stand, Geneva, Switzerland)

12-13. American Soc. for Artificial In-
ternal Organs. Chicago. Ill. (B. K. Kus-
serow. Dept. of Pathology. Univ. of Ver-
mont College of Medicine. Burlington)

12-17. Federation of American Socie-
ties for Experimental Biology. Chicago,
Read how both large and small Il. (H. B. Lemp. The Federation, 9650

laboratories are employing C.R.C. Wisconsin Ave., NW, Washington, D.C.
® Fully automatic. .. set it and forget if, Labwashers as a solution to glassware 20014) ’ : >

® Accomodates over 90% of all labware. cleaning problems. Step by step - . .
® Choice of distilled or tap water rinse. procedures and cost analysis are T T :2_.].7' S(;:cwl.y of Motl(?n ch:ure }‘:“?l
® Saves 50%, of glassware breakage. detailed: by well-known laboratory : elevision Engineers. semiannual techni-
® Removes oil-soluble material. directors. Write for this y cal conf.. Los Angeles. Calif. (J. M.
® Pays for itself in weeks. field report and 5y Waner. Eastman Kodak Co.. 6706 Santa
® Low operating costs. Bulletin 117 today! Monica Blvd.. Hollywood 38. Calif.)
ST LT T i 12-18. Chemistry of Natural Products.
intern. symp.. Kyoto. Japan. (Science

THE CHEMICAL RUBBER CO. Tapany 01 Japan eno Park. Toloe

2310 Superior Ave. 4907 Cordell Ave. 9074 Springfield Pike 13-15. Institute of Environmental Sci-
Cleveland 14, Ohio Washington 14, D.C. Cincinnati 14, Ohio , ..., ences. annual. Philadelphia. Pa. (J. Breen,
2 RCA Bldg.. 10-1-2, Camden 2. N.J))
13-15. Microelectronics. 3rd annual
symp.. St. Louis. Mo. (T. F. Murtha, P.O.
Box 4104, St. Louis. Mo. 63136)
TO MEET YOUR CHANGING NEEDS FASTER AND EASIER [3-16. American Acad. of General
Practice. Atlantic City. N.J. (M. F.
Cahal. Volker Blvd. at Brookside, Kansas
s,x Save the time and trouble of investigating City 12. Mo))
unknowns. Compare your spectrum for posi- 13-16. Industrial Health, conf., Pitts-

SEPARATE tive identification with a spectrum from one burgh, Pa. (American Industrial Health

of these Sadtler collections: Conf.. 55 E. Washington St., Chicago, Ill.

60602)
AND COMPLETE 22.00standard Infrared Spectra 13-16. Industrial Medical Assoc.

REQUEST USAGE REPORTS

and

(Pure Compounds) [] 10,000 American Assoc. of Industrial Nurses,

FILES OF Commercial Infrared Spectra (19 groups | Pittsburgh. Pa. (C. D. Bridges, 55 E.
of related Commercial Materials) [] 4,000 Washington St., Chicago, I11. 60602)

SADTLER Standard Ultra Violet Spectra [J 2,000 /3-16. American Radium Soc., White

Standard Near Infrared Spectra [] 500 Sulphur Springs, W. Va. (J. J. Stein,

REFERENCE Standard Far Infrared Spectra [] 250 Steroid U.C.L.A. Medical Center. Los Angeles

24, Calif.)

Spectra [] Additional spectra are being 13—17. Fluid Power, intern. conf. and

SPECTRA readied for publication on a continuous basis. exhibition. London. lénglzmd. (Secretary

of the Conference, The Tower. 229-243

SADTLER SPECTRA ARE INDEXED BY: Shepherds Bush Rd., Hammersmith. Lon-
ALPHABETICAL—Chemical Abstract nomenclature, classified by parent | don. W.6) ,

compounds, followed by substituent derivatives. ] MOLECULAR FOR- /4-16. Power Conf.. Chicago, il

W. A, is, Ilinoi . s
MULA—increasing order of carbon, hydrogen and other atoms. ] CHEM- (Chicagol)_ems Tllinois Inst. of Technology

ICAL CLASS—permitting location of any single spectrum or class by 14-18. Primary Disorders of Heart
functional group. [} NUMERICAL—by Sadtler Serial Number. ] SPEC- Muscle (by invitation), CIBA Founda-
FINDER—for Standard IR or Commercial IR. Systematic classification of tion symp., London., England (CIBA, 41

each by major absorption bands in each micron region and strongest Portland PI.. London, W.1)

band per spectrum. Coded numerically to locate unknown spectra from 14-18. Mathematical Logic, conf., Ober-

more than 30,000 in the Sadtler series. Also indexed in the Sadtler Computer | “0lfach. Germany. (M. Barner, Mathe-
matisches Forschungs-institut, Hebelstr.

System and the ASTM-IBM cards. 29, 78 Freiburg im Breisgau, Germany)

Write today for free brochure including sample spectra to: I5-17. High Energy Physics, conf.,

Chilton, England. (Inst. of Physics and
304m-1 the Physical Soc., 47 Belgrave Sq., Lon-

SADTLER d RESEARCH LABORATORIES, INC. | 907 5-W.1, England)

15-17. Ophthalmological Soc. of the
1517 VINE STREET, PHILADELPHIA 2, PA. e AGENTS IN PRINCIPAL COUNTRIES OF THE WORLD United Kingdom, annual, Dublin, Ire-
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ROYSON PLANIMETER GLASS ABSORPTION
QUICKLY INTEGRATES A VARIABLE CELLS = KLEIT

THAT HAS ALREADY BEEN RECORDED

B Made for any chart width including narrow, pneu-
matic control system charts. M Supplied for linear
or square root charts; can be changed from one to
the other. M Accurate within 1%, or better; main-
tains accuracy even on short sections. ll Speed
of chart-feed is controlled by a foot rheostat.
M Unit is simple to operate, portable
and works from 110 volt AC.

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

Klett Manufacturing Co., Inc.
179 East 87 Street, New York. New York

A-ViEw

Z EGar,
-EN e VEs
LARGE ROLL F;LM}_““{
| PHOTOGRAPH——MICROSCOPE SLIDES ——
Z ISHE! /
i -CAL!BRATE—-—SPETRI DiSRES

MALL P

BY COMB\NED
g
T\RE FLECTED AND——

TRANSMITTED LIGHT

DESCRIPTION FEATURES
The N.LL. Universal Projector is a ® Point-source lamp, highest quality

table-mounted apparatus, housed in a projection lenses, and matching con-

hammer-tone enamelled cabinet with densers give sharpest enlargement

a clear lacquer overlay. The tilted fo- without distortion.

cussing screen _is made of fine-ground e Large anti-reflection coated screen,

optical plate with a non-reflecting sur- 814" x 814", gives whole field focus-

face. Clips hold contact paper for sing and even illumination over

hotography. Dimensions: 20” high ire i The At

p graphy. : gh, entire image. Universal Projector

12" deep, and 10" wide. Weight: S .
’ Magnification of 6-32 times of area
132 lbs. 5/16" to 13" square. ACCESSORIES

The 6-volt 5-amp (30 watt) lamp is Zint 5 . Focal path extender, 4 different
a point-source, operable continuously ® Monochromatic light with direct pro-  cpjectives (F80, 50, F35, and F25)

i . jecti igh contrast bromide and matching condensers, negative
without overheating, cont JRchon. of .h'g A 2 Mt gl
|wo-posit?:n r:wi!’chg' ntrolled by a paper permits very accurate, quick, holder, roll-film adapter, and slide

i . davl i attachment.
The specimen platform provides a ::Phy:.nexpenswe Rylight: phato BULLETIN 5-2040
large surface area (6” x 10”), the con-

denser-well serving as a pivot and National Instrument Laboratories, Inc.

centering control for _ﬁlm_ and slide 12300 PARKLAWN DRIVE, ROCKVILLE, MARYLAND, U.S.A.
accessories. Fine focus is adjustable for IN METROPOLITAN WASHINGTON. D. C
, D, C.

all objectives. TELEPHONE: (301) 933-1144
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land. (Secretariat, 47 Lincoln’s Inn Fields,
London, W.C.2, England)

15-18. British Paediatric Assoc., annual,

Scarborough, England. (E. W. Hart, Inst.

- of Child Health. Hospital for Sick Chil-
dren, Great Ormond St.. London. W.C.1)

15-18. American Soc. for Public Ad-
DIGITAL INTEGRATUR ministration. natl. conf., New York. N.Y.
(ASPA, 6042 Kimbark Ave., Chicago. Ill.

15-18. International Scientific Radio
Union (URSI), spring meeting, Wash-
ington, D.C. (M. G. Morgan, U.S. Natl.
Committee. URSI. Dartmouth College,
Hanover, N.H.)

16-17. Fiber Soc., spring meeting, Char-
lotte, N.C. (I. Rebenfeld, P.O. Box 625,
Princeton, N.J.)

16—17. Textile Inst.. annual conf., Leeds,
England (D. B. Moore, 10 Blackfriars St.,
Manchester 3. England)

16-18. Eastern Psychological Assoc.,
Philadelphia, Pa. (M. A. Iverson. Queens
College. Flushing 67. N.Y.)

16-18. Teaching of Foreign Languages.
1964 northeastern conf.. Washington.
D.C. (S. Isaacs. 1110 Patterson Plank Rd.,
North Bergen. N.J.)

16—-18. Western Psychological Assoc.,
annual, Portland. Ore. (J. Matarazzo,
Univ. of Oregon Medical School. Port-
land)

16—19. Cooper Ornithological Soc., an-
nual, San Diego, Calif. (C. V. Duff, 2911
. . Antelo View Dr.. Los Angeles 24, Calif.)
Acc ura te Rea I 'TI me I nteg ratl on of 17-18. Arkansas Acad. of Science. Con-

way. (R. R. Corey, Dept. of Botany and
Am i no Acid Anal zer Data Bz;lcteriology, Univ. of Arkansas, Fayette-
ville)
y 17—-18. Towa Acad. of Science, Decorah.
(D. C. Foley, lowa State Univ., Ames)
The CRS-10A is a new all-transistorized printing electronic digital inte- 17-18. Resonance Physics, New York
T : : : : State section. American Physical Soc.,
grator, specifically adapted for processing of signals from amlno.a.md Corning. N.Y. (1. T. Kerr. Corning Glass
analyzers. Based on experience-proved design of the CRS-10 digital Works. Corning)
H H H H H 17-19. Association of Southeastern
integrator, |t. can pe connected directly to 'output 5|gnals from va'rlous Biologists. 25th annual. Atlanta. Ga.
types of amino acid analyzers, lts output is a real-time printed list of | (w. D. Burbanck. Dept. of Biology,
Emory Univ.. Atlanta)
peak areas. 18-23. American Ceramic Soc.. 66th
annual. Chicago, Ill. (ACeS, 4055 N. High

FEATURES— St.. Columbus 14, Ohio)
. . . . : 19-22. Association .for Educational
e Logarithmic/linear conversion of photocell detector outputs Data Systems. natl. conv., Santa Barbara,

e g . . . .. . Calif. (J. Caffrey. System Development
e Significant reduction of calculation time, elimination of human Corp.. Santa Monica)

errors 19-22. American Oil Chemists’ Soc.,
i . 55th spring meeting. New Orleans. La.
o Reliable solid state circuit modular construction (AOCS. 35 E. Wacker Dr.. Chicago 1,
. - 1)
e High accuracy and excellent reproducibility of results 19-25. Aerospace Electrotechnology.
. . . - . intern. conf., Phoenix, Ariz. (A. A. Soren-
e Simplicity—minimum operating controls sen, Mail 3016, The Martin Co., Balti-
; : : H more 3. Md.)

e Compatible with all common types of amino acid analyzers 2027, Solar-Terrestrial ~ Relationships.
e Extremely high resolving power for overlapping peaks symp. of Intern. Scientific Radio Union,
yhie ep ppINg p American Geophysical Union, American
o Designed for Automatic Baseline Drift Corrector accessory Astronomical Soc., Washington, D.C. (M.
. . 3 . G. Morgan, U.S. Natl. Committee, URSI,

o Recorded monitor on analyzer chart of actual integration intervals Dartmouth College. Hanover, N.H.)
. .. . 20-22. Radioisotope Conf.. 2nd annual,
o Compact—measures 17” by 17” by 7” high. Digital printer can be Gatlinburg. Tenn. (R. T. Overman, Spe-
placed on top of the CRS-10A for operation cial Traning Div.. Oak Ridge Inst. of
Nuclear Studies, P.O. Box 117, Oak Ridge,

; Tenn.)
For specific application data or . .
. e A 20-23. American Mathematical Soc.,
a demonstration, please contact— New York, N.Y. (G. L. Walker AMS.
(= T = 190 Hope St., Providence, R.L)

I N O o N ' C S 20-24. Medical Radioisotope Scanning,
CORP. symp., Athens, Greece. (E. H. Belcher,
1401 SOUTH POST OAK ROAD / HOUSTON, TEXAS 77027 Div. of Isotopes, IAEA, Kérntnerring 11,

Vienna 1. Austria)
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20-24. Research Administration Inst.,
American Univ., Washington, D.C. (Amer-
ican Univ., 1901 F St., NW, Washington
6, D.C.)

20-24. Fluid Dynamic Aspects of Space
Flight, Marseilles, France. (Fluid Dynam-
ics Panel, NATO, 64, rue de Varenne,
Paris 7°, France)

20-24. American Soc. of Tool and
Manufacturing Engineers, annual, De-
troit, Mich. (L. S. Fletcher, ASTME,
10700 Puritan Ave., Detroit 38)

20-25. American Acad. of Neurology,
16th annual, Denver, Colo. (AAN, 4307
E. 50 St., Minneapolis 17, Minn.)

21. Association for Symbolic Logic,
New York, N.Y. (Mrs. R. Drew-Bear,
Special Projects Dept., American Mathe-
matical Soc., 190 Hope St., Providence,
R.I)

21-23. Joint Computer conf., Washing-

ton, D.C. (C. S. Jones, 8227 Woodmont -

Ave., Bethesda 14, Md.)

21-23. Engineering with Nuclear Ex-
plosives, 3rd “Plowshare” symp., Davis,
Calif. (Plowshare Symp. Committee,
Lawrence Radiation Laboratory, Bldg.
T-105, P.O. Box 808, Livermore, Calif.}

21-24. American Geophysical Union,
Washington, D.C. (AGU, 1515 Massa-
chusetts Ave., NW, Washington, D.C.)

21-30. Seismology, intergovernmental
meeting, Paris, France. (UNEsco, Pl. de
Fontenoy, Paris 7°)

22-24. Institute of Electrical and Elec-
tronics Engineers, 16th annual southwest-
ern conf., Dallas, Tex. (F. E. Brooks, Jr.,
Military Electronics Div., Ling Temco
Vought, P.O. Box 6118, Dallas 75222)

22-24 British Inst. of Radiology, 25th
congr., London, England (BIR, 32 Wel-
beck St., London, W.1)

22-25. National Council of Teachers of
Mathematics, Miami Beach, Fla. (H. T.
Karnes, Dept. of Mathematics, Louisiana
State Univ., Baton Rouge 3)

23-25. American Gastroenterological

Assoc., Dallas, Tex. (D. Cayer, 2240 -

Cloverdale Ave. Winston-Salem, N.C.)

23-25. Illinois State Acad. of Science,
Bloomington. (A. A. Paloumpis, Illinois
State Normal Univ.,, Normal)

23-25. Medical Women’s Federation,
annual, Keswick, England. (MWF, Tavis-
tock House North, Tavistock Sq., London,
W.C.1, England)

23-25. Ohio Acad. of Science, Cleve-
land. (J. H. Melvin, 505 King Ave.,
Columbus 1, Ohio)

23-25. West Virginia Acad. of Science,
Wheeling. (J. A. Duke, S.J., Wheeling
College, Wheeling) .

24. Mississippi Acad. of Sciences, Co-
lumbus. (C. Q. Sheely, Mississippi State
Univ., State College)

24. Parenteral Drug Assoc., Chicago,
I1l. (PDA, Broad and Chestnut Sts., Phil-
adelphia, Pa.)

24-25. Chemistry of Microbial Prod-
ucts, symp., Tokyo, Japan. (H. Umezawa,
Inst. of Applied Microbiology, University
of Tokyo, Hongo, Tokyo)

24-25. South Carolina Acad. of Science,
Aiken. (R. W. Rutledge, Clemson College,
Clemson, S.C.)

24-25. South Dakota Acad. of Science,
Sioux Falls. (T. Van Bruggen, Dept. of
Botany, Univ. of South Dakota, Vermil-
lion}
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A $50,000 POLICY FOR $105%

Using PLAN Your Life Insurance, this professor estimated that to meet the
needs of his family he should have $50,000 of additional life insurance.
And he found he could get it in a TIAA 20-Year Home Protection policy
for a nét premium of only $105.

At his age of 30, this $50,000 decreasing Term policy calls for a level
annual premium of $193. The cash dividend of $88, payable at the end of
the first policy year on TIAA’s current dividend scale, reduces his first-
year net cost to $105. Dividends cannot, of course, be guaranteed.

This level premium Term plan provides its largest amount of protection
initially and reduces by schedule each year to recognize decreasing in-
surance needs. Insurance periods of 15, 20, 25 or 30 years are available.

Teachers Insurance and Annuity Association (TIAA) is a unique, non-
profit life insurance company established by educational and philanthropic
organizations in 1918 to serve higher education.

Staff members of colleges, universities, nonprofit private schools and
certain other nonprofit educational or scientific institutions are eligible to
apply for TIAA individual life insurance—regardless of whether the insti-
tution has a TIAA retirement plan. Do you qualify? If so, send for your
copy of the booklet Plan Your Life Insurance and your personal illustra-
tion of low-cost TIAA insurance.

TIAA employs no agents—no one will call on you.

TIAA @ 730 Third Avenue, New York N. Y. 10017 i

Please send me:
® The booklet, PLAN Your Life Insurance.
® Information describing TIAA life insurance.

Date of
Name : Birth___

Address
Nonprofit Employer.

[ —————

college, university, or other educational or scientific institution

Dl . |



pre-flight -

spacecraft .7 “gyaluation

with the aid of a Tektronix Oscilloscope

TYPL SBSA OSCHIOSCORE
o e -
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Photo courtesy of TRW Space Technology Laboratories, Redondo Beach, California.

At TRW Space Technology Laboratories—in pre-flight tests under simulated
space conditions —an engineer uses a Tektronix Type 585A Oscilloscope gnd
dual-trace plug-in unit to check performance of the new spacecraft receiver
for NASA's Orbiting Geophysical Observatory (OGO).

Testing under conditions similar to those encountered in flight, the engineer
monitors equipment performance simply and reliably, keeps an accuratg log
of performance characteristics, and thus can effectively evaluate operational
features of the OGO spacecraft receiver.

here's why:

B Wide-band characteristics of the Type 585A/82 combination—from dc-tc_>-80
Mc at 10 mvicm — permit accurate waveform displays of true amplitude vs. time
relationships. , ‘ ‘

[l Dual-trace capability lends itself to precise phase comparisons between
stages in receiver/transmitter assemblies. ' ‘

Il Flexible triggering system —with internal and external triggering to beyond
150 Mc —permits even the high-frequency carrier wave to be locked in and
observed. _ »

Il And the high-frequency sync mode provides a stable presentatlon‘of signals
from 5 Mc to 250 Mc, with only a fraction of a cm of displayed amplitude.

——eeo e — illustrated . ... Type 585A Oscilloscope . . . . . . .. . $1725

Call Your Type 82 Dual-Trace Unit. . . . . . . .. 650

‘| Tektronix Field | also available . . Type RM585A Oscilloscope . . . . . . . $1825

Engineer for a Type 86 Single-Trace Unit . . . . . . . . 350

| demonstration | g gaies Prices Type 81 Plug -In Adapter. . . . . . . .. 135
TmeSSITET =TT ™ foo.b.Beaverton, Oregon (allows insertion of Teklronix leiler-series plug-ins)

Tektronix, Inc.

P.0O.BOX 500 - BEAVERTON, OREGON 97005 + Phone: (Area Code 503) Mitchell 4-0161 - Telex: 036-691
TWX:503-291-6805 + Cable: TEKTRONIX + OVERSEAS DISTRIBUTORS IN 25 COUNTRIES
TEKTRONIX FIELD OFFICES in principal cities in United States. Consult Telephone Directory.
Tektronix Australia Pty., Ltd., Melbourne; Sydney « Tektronix Canada Ltd., Monireal; Toronto
Tektronix International A.G., Zug, Switzerland « Tektronix Ltd., Guernsey, C. /.

Tektronix U. K. Ltd., Harpenden, Herts
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ASSOCIATION AFFAIRS—

NEW AAAS AFFILIATES

Division of Chemical Literature

of the American Chemical Society

One of the four societies elected at
the 130th AAAS annual meeting in De-
cember 1963, as an affiliate of the
Association, was the Division of Chem-
ical Literature of the American Chemi-
cal Society.

The Division was officially estab-
lished in 1948 as the outgrowth of
programs and activities conducted by
the chemical literature group of the
ACS Division of Chemical Education.
These early programs were developed
by a number of chemists who felt that
the American Chemical Society should
take the lead in an organized effort to
improve the utilization of the chemical
literature. Now, the Division has over
1000 members and affiliates.

The objectives of the Division of
Chemical Literature are those of the
American Chemical Society as they ap-
ply to the chemical literature, and in-
clude the study. preparation, collection,
recording, processing. conserving, re-
production, organization, exchange.
dissemination. and assembly for use of
chemical information. The Division is
thus concerned with the primary, sec-
ondary, and tertiary publication of
information—with  original  papers,
books. and reports: with abstracts, in-
dexes. and machine documentation:
and with techniques and ideas for
facilitating the use of chemical litera-
ture. It conceives as its task both the
provision of assistance to the labora-
tory chemist in his own work with the
literature and the interchange of
knowledge and techniques among pro-
fessional literature chemists.

To further these objectives, the
ACS Division of Chemical Literature
presents extensive programs of indi-
vidual papers and symposia at the
spring and fall national meetings of
the American Chemical Society and at
occasional separate meetings. It spon-
sors the publication of a quarterly
bulletin, Chemical Literature, which
reports the activities and membership
of the Division, mentions happenings
in the technical documentation field,
publishes abstracts of papers presented
before the Division. and includes a
comprehensive annotated bibliography
on chemical documentation.

The Division played a leading role
in the creation of the American Chemi-

SCIENCE, VOL. 143



cal Society’s Journal of Chemical Doc-
umentation. Most of the Division pa-
pers are now published in this journal,
for which the Division’s executive com-
mittee serves informally as an advisory
committee.

The Division has many active com-
mittees. Among these, a chemical doc-
umentation committee concerns it-
self with determining the ever chang-
ing documentation needs of chemists
and suggesting appropriate solutions
for the more pressing ones. A trans-
lations committee keeps abreast of
foreign language aspects of the chemi-
cal literature. Another committee is
concerned with instruction in chemical
literature, as regards both college
courses on chemical literature and
the development of science-information
and information-science curricula. Di-
vision representatives also serve on
appropriate committees of other so-
cieties, such as the American Docu-
mentation Institute’s committee on in-
formation retrieval terminology.

Officers of the Division are: chair-
man, Carleton C. Conrad, supervisor
of special studies in the records divi-
sion of E. I. duPont de Nemours &
Company’s secretary’s department at
Wilmington, Delaware; chairman-elect,
Harriet Geer, head of chemical bio-
logical records for Parke, Davis &
Company, Ann Arbor. Michigan; sec-
retary, Barbara M. Davis, research
librarian for Cabot Corporation’s new
products research department at Bil-
lerica, Massachusetts:; assistant secre-
tary, Nellie M. Payne. literature chem-
ist of the Velsicol Chemical Corpora-
tion, Chicago, Illinois; and treasurer,
Eugene Garfield. director of the Insti-
tute for Scientific Information at Phila-
delphia, Pennsylvania. AAAS Council
representative is Ben H. Weil, head of
the information processing section of
Esso Research and Engineering Com-
pany’s technical information division,
Linden, New Jersey.

B. H. HEIL
Esso Research and Engineering
Company, Linden, New Jersey

American Fisheries Society

The American Fisheries Society was
founded in New York City on 20 De-
cember 1870, under the name “Ameri-
can Fish Culturists’ Association.” The
primary objective was to promote the
cause of fish culture. On 28 February
1878 the organization modified its name
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MODELS

TO MEET

Model 152

“PRECISION™

TEMTRO

N o accessory jars, brackets, motors, controllers, etc., are required with
these new units. They’re completely self-contained! Since there are five
different models to choose from, one is bound to meet your particular need!

COMBINATION BATHS
and CIRCULATING SYSTEMS!

_ All five “Temptrols” feature built-in baths, all have powerful motor-
driven pumps, all are equipped with immersion-type heaters, and all are
built to give years and years of satisfactory service.

Models 150, 151, 152 and 153 feature a cooling coil that allows
operation slightly below ambient; refrigerated model 154 has a 1/6 hp.
compressor which operates continuously at temperatures down to minus
10°C. For detailed information, ask us for bulletin S-629.

CATALOG MODEL TEMPERATURE | UNIFORMITY RESERVOIR PUMP. CAP. AT
NO. NO. RANGE AT 100°C CAPACITY 0* HEAD GAL/HR. PRICE
W-5802X 150 Ambient +0.3°C 1.25 42.5 $225.00
W-5802-3X 15 to +0.05°C 1.25 42.5 295.00
W-5802-6X 152 100°C +0.5°C 2.75 210 300.00
W-5802-9X 153 +0.03°C 2.75 210 395.00
W-5809X 154 —10 to 100°C #+0.03°C 2.75 210 595.00

NOTE: For 120 volt, 60 cycle, AC.

CIENTIFIC

IL.ASS
PRPARATUS
O, TINIC.
BLOOMFIELD, NEW JERSEY

iostonls Banbury  Elk Grove Village Fullerton  Philadelphia 2  Si i
Mass. Conn. HL. Calif. Pennpa. Sllve;nSprmg. Syr:;&fez

Branches:

.

1237



Ruby Laser
Megapulse
Q-Switch

a complete system
by TRG

Model 104 Laser System with
integral Q-Switch, providing
power outputs up to 15 mega-
waits in a single 30 nano-

second pulse, is a reliable tool
for research and production,
ready for delivery now.

SPECIFICATIONS
LASER HEAD AND MEGAPULSE Q-SWITCH

Output..... 1 joule Q-switched, 2 joules norma!
Wavelength. .....coiiiiiiiiiiiiiienennnns 6943A
Beam Divergence (nominal)..... 10 milliradians
Pulse Length ..... 30 nanoseconds Q-switched,
800 microseconds normal
Duty Cycle..... I 10 ppm
POWER SUPPLY
Input: Power........ 1000 watts, max.; Voltage,

115, /220 volts =10%, 50-60 cps 1 phase
..0 to 1000 joules (950V), optional
remote triggering.

Recycle Time., . ccvveveneernanenens ..5 seconds

PRICE: Complete system $7,100.00 — Laser
Head, Model 104-002 $1,950.00. Megapulse Q-
Switch, Model 104-003 $2200.00. Laser Power
Supply, Model 104-001 $2950.00. Accessory: Daly-
Sims Prism, doubles power output. Price
$1500.00.

For complete information write to TRG INCOR-
PORATED, Electro-Optical Products Section
C, Route 110, Melville, L. ., N. Y.

ELECTRO-OPTICAL PRODUCTS

Output:.

INCORPORATED
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to “American Fish Cultural As-
sociation” and broadened its scope to
include all questions of a scientific and
economic character that pertained to
fish. On 14 May 1884 the name was
changed to “The American Fisheries
Society,” and on 16 December 1910
the Society was incorporated under
that name in the District of Columbia.
The Society antedates practically all of
the specialized groups interested in
some particular aspect of natural sci-
ence, conservation. or fisheries.

The present-day objectives of the So-
ciety, which have broadened from time
to time, are as follows: (i) to pro-
mote the conservation. development,
and wise utilization of the fisheries.
both recreational and commercial; (ii)
to promote and advance the develop-
ment and application of all branches of
fishery science and practice, including
aquatic and fishery biology, engineer-
ing, economics, fish culture, limnology,
oceanography, fish parasitology. ich-
thyology, and related fields. such as
nutrition: (iii) to gather and dissem-
inate technical and other information
on fishes, fisheries, fishing, and all
phases of fishery biology and practice:
(iv) to hold meetings for the presen-
tation, exchange, and discussion of in-
formation, findings, and experience on
all subjects and techniques related to
fisheries, and all phases of fishery
science and practice; and (v) by such
other means as may be appropriate, to
unite and encourage those interested
in fisheries, and all other phases of
fishery science and practice.

Although there were many outstand-
ing scientists active in Society affairs
in early years, names that stand out
as representing leaders who influenced
the thinking in the field of fisheries in-
clude: George C. Embody. H. S. Davis,
E. A. Birge, James A. Henshall, Bar-
ton W. Evermann, Jacob Reighard.
R. W. Eschmeyer, Thaddeus Surber.
Hugh M. Smith, J. G. Needham. Ray-
mond C. Osborn, A. G. Huntsman.
Percy Viosca. and E. C. Fearnow.

The American Fisheries Society has
long filled the role of leading public
thought in the field of fisheries since
the day it first influenced the Congress
of the United States to establish the
first federal fish hatcheries. The Society
has acted in many ways as both the
national and international coordinator
on various fisheries programs and
policies.

The American Fisheries Society has
expanded into an international associa-

" PENDING

ARIDITY AND MAN

The Challenge of the Arid Lands in the
United States

: Compiled by the

I AAAS Committee on
Desert and

Arid Zones Research

AAAS Symposium Volume No. 74
Editor: Carle Hodge, Associate Edi-

tor: Peter C. Duisberg. 604 pages,
98 illustrations, references, index.

December 1963. Price: $12.00.
AAAS Member's cash orders:
© $10.00.

The book sums up the United States
experience with its arid lands: his-
torical background; geographical
background; research and tech-
nology, both failures and suc-
cesses; recommendations; predic-
tions for the future.

AMERICAN ASSOCIATION
FOR THE
ADVANCEMENT OF SCIENCE

1515 Massachusetts Avenue, NW,
Washington, D.C. 20005

PLOTTING
KIT

IIIMEII PLOT

For Manual
Plotting
of True

3D

Graphs of
3,4and 5
Variables

9” x 12" x 6" Plotting volume—Easy to plot—
Re-usable hundreds of times—Infinite resolu-
tion—Accurate—Uses any scales or coordinate
systems-—Stores indefinitely.

Useful for Research, Development, Design,
Sales, Teaching, Analysis, Presentations, Ex-

perimentation, Display, Packaging.
3995'
PPD

PAT
i—-DIMENSIONS INC.-

| Dept. S1
Hempstead, L.I.,

95 Madison Avenve
N.Y. 11550

Please send one DIMEN-PLOT Kit
D Remittance Enclosed

D C.0.D.
(Post not paid) (Postpaid)
10 Day Money-Back Guarantee

————————
————————————————  ——

Name ... .. i iitiiiiiitieenieenananas .
(Please Print)
| Affiliation ...l i, .
| Address ... ... ... il e
| City ool State ......... Zip
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tion which draws its membership from
the United States, Canada, Mexico, and
37 other countries throughout the
world.

Its scope now covers every inter-
est and activity related to fish and
fisheries. Although membership is not
limited to professional biologists and
the allied fields associated with the
field of fisheries, 80 percent of the
membership is of professional level.
Lay conservationists interested in main-
taining an adequate knowledge of the
field also hold membership.

The Society meets once a year,
usually in September in conjunction with
the International Association of Game,
Fish, and Conservation Commission-
ers. Annual meetings usually consist
of an opening keynote address coupled
with a plenary session, three half-days
of technical sessions, and one evening
open-discussion assembly. Frequently,
a technical session involves a sym-
posium on some subject in the field
of fisheries.

Meeting locations rotate among the
different sections of the North Ameri-
can continent. Seven annual meetings
have been held in Canada. one in Mex-
ico. and the remainder have been in
the United States. The Society is an
affiliate member of the American As-
sociation for the Advancement of Sci-
ence and is a member of the Natural
Resources Council of America. It also
supports in various ways the Water-
shed Congress and Boy Scouts of
America.

Four regional meetings of the Socie-
ty are held each year, namely the
Northeastern, the Southern, the North
Central, and the Western divisions.
Several “chapters” of the Society meet
throughout the year, principally on a
local and state level. The divisions in-
clude the Canadian Provinces.

At its annual meeting, the Society
elects a president, a first vice president.
a second vice president, a secretary-
treasurer, and a finance committee. The
editor of the Society is appointed by
the president. Major decisions of the
American Fisheries Society are made
by an executive committee.

The official scientific journal of the
American Fisheries Society, the Trans-
actions, has been published without in-
terruption since 1870. It is one of the
oldest scientific publications in the na-
tion, indeed the oldest in the field of
conservation. Now in its 93rd volume,
this quarterly is the principal refer-
ence source for scientific reports on
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WHICH BOTTLE IS THE BETTER BUY?

Each of them is a good buy. Selection is determined only by your
requirements. They are all NALGENE® LABORATORY BOTTLES re-
searched, designed, developed and manufactured to meet critical
laboratory requirements. Because this is the only line that combines
your choice of material with unbreakability, resistance to acids and
caustics, sure seal, light weight, and even (with bottles of Teflon* FEP
and virgin polypropylene) repeated autoclaveability. Sizes from one
ounce to thirteen gallons, narrow or wide mouth, natural or amber.
Order now from your lab supply dealer. Or write for our Catalog N-164.
The Nalge Co., Inc., Department 2703, Rochester 2, New York.

éNALGENE

LABWARE

Leader in quality plastic fabware since 1949

*Du Pont registered trademark
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A HIGH YIELD NEUTRON SOURCE
FOR ACTIVATION ANALYSIS

Texas Nuclear's activation analysis
laboratory is built around a new, more
powerful neutron source—the series
9900 neutron generator. By means of
the prolific T (d,n) reaction and a posi-
tive ion beam current of 2.5 ma, the 9900
produces a 4-pi yield of 2.5 x 10''n /sec
and a fast neutron flux ranging from
5x 109 to 5 x 100 n cm-2 sec-.

In addition to the continuous-output
9900, other models of neutron genera-
tors are available with ion source puls-
ing, beam deflection pulsing, or dual
pulsing—a combination of both ion
source and beam deflection pulsing
which minimizes residual beam current.
Both 100 kv and 150 kv models are avail-
able. All come with ion-type vacuum
systems and remote control consoles.
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The instruments in the activation analy-
sis laboratory include a rapid sample
transfer and programmer system, a
dual-crystal (3” x 3”) scintillation detec-
tor and shield, a flux monitoring system,
and a newly developed analyzer system
designed for the reduction of as many
as four gamma-ray lines in a complex
spectrum. This system includes a 400
channel pulse-height analyzer, a multi-
scaler programmer, and associated
power supplies and readout. Descrip-
tive literature is available on request.

NUC:N-4-220

TEXAS NUCLEAR

A SUBSIDIARY OF NUCLEAR-CHICAGO CORPORATION
349 Howard Ave., Des Plaines, lllinois 60018

various subjects in fisheries and aquat-
ic resources of North America and
other global regions. A wide range of
subjects is covered, such as pollution,
limnology, ichthyology, fish culture,
fishery management, fish nutrition, fish
parasitology, and so forth.

Two index issues of the Transactions
are available, one covering 1872-1928,
the other from 1929-1952. Special Pub-
lication No. 2, “A List of Common and
Scientific Names of Fishes from the
United States and Canada,” is pub-
lished by the Society. This reference is
the only publication of its kind avail-
able and is in wide demand.

A Newsletter for the membership is
published six times a year. The Society
also has available a brochure entitled
“Fisheries as a Profession” which
serves as a career guide for students
interested in entering the field of fish-
eries. This publication is made avail-
able to all high schools or to individ-
uals who are seeking information on
this career field.

The Society issues professional cer-
tificates to its members who are quali-
fied by academic standing or experience
in the field of fishery biology.

ELwoob A. SEAMAN,

Secretarv-Treasurer
1404 New York Avenue, NW,
Washington, D.C. 20005

Medical Library Association

The Medical Library Association
came into being with a meeting of
eight persons—four physicians and
four librarians—in the editorial offices
of the Philadelphia Medical Journal
on 2 May 1898. At first the organiza-
tion was called “Association of Medi-
cal Librarians” but at the 10th annual
meeting (1907) the name was changed
to its present form.

The objectives of the Association
are the fostering of medical and allied
scientific libraries, the exchange of med-
ical literature among its members, and
the improvement of the professional
qualifications and status of medical
librarians.

Membership may be on an institu-
tional basis, provided that the medical
or allied scientific library concerned
meets standards of size, organization,
and maintenance. Membership is also
open to individuals engaged in pro-
fessional medical library work, and
in an associate status to persons in-
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