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in eleven hours

It used to take 44 hours to analyze the amino acids and related compounds in
a physiological fluid: it now takes just 11 hours with the Model 120B Analyzer
and newly developed Custom Spherical Resins. And the resolution is even
better, as you can see from this blood plasma chromatogram. Part of the credit
goes to the improvements we make continually in the Model 120 Analyzer
itself —improvements easily added to instruments in the field. The rest of the
credit goes to our second major advance in resin technology—Beckman
Custom Spherical Resins for physiological fluids. If you are interested in
physiological fluid analysis, send for literature on the Model 120 and the new
Custom Spherical Resins. We’'ll also include three full-color chromatograms—of
plasma, urine, and a synthetic mixture. Ask for Data File 120-5.
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PALO ALTO, CALIFORNIA » 94304
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On time...anywhere in the world

When research is in progress, time is vital. That's why
NBCo counts the minutes when shipping biochemicals
for research . . . to Bangkok or Paris or Stockholm. .. or
anywhere in the world.

NBCo fully understands the urgent need for speedy
delivery. Understands the need for flawless accuracy in
handling. Above all, understands the absolute need for
uncompromising quality and purity in each of more than
3,000 biochemicals immediately available from NBCo.

In response to all these needs, NBCo delivers.
Everywhere.

Nutritional Biochemicals Corp. guarantees ship-
ment within 60 minutes of your call, one day
delivery anywhere in the continental U.S.A. Phone
collect, 216-662-0212. (U.S.A. only)

Send for your free copy of our new catalogue contain-
ing more than 3,000 items.

NUTRITIONAL BIOCHEMICALS CORPORATION . 21010 Miles Avenue « Cleveland, Ohio 44128
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Schematic representation of the mole-
cules of an elastic fiber in the un-
stretched state. The long thin lines
are the flexible molecular chains; the
heavy short bars represent 1ntercham
tie points, which provide structural
stability. In natural rubber these tie
points are covalent linkages induced
by vulcanization. In spandex fibers

they are hydrogen bonds. See page
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VISIBLE GRATING
SPECTRO-
PHOTOMETER
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The Model 139 Grating Spectro-
photometer, a compact, precise
modern instrument, out performs
similar spectrophotometers cost-
ing significantly more.

Check these features: High res-
olution grating Monochromator —
gives exceptional radiation purity
in transmittance / absorbance
measurement from 205 to 800
millimicrons; Direct reading meter
— presents measurements in
both transmittance and absorb-
ance quickly and accurately;
Single wide-range phototube —
covers the entire range from 205
to 800 millimicrons, eliminates
need to change even at wave-
length extremes; Dual Hydrogen/
Tungsten lamp source assembly
— has high energy output, gives

o

~

instant switching from one source
to the other; Direct line-operated
power supply — is stable, fully
transistorized, eliminating bat-
teries and drift problems; Low
cost — brings the advantages of
modern instrumentation to any
laboratory with unmatched econ-
omy and superior performance.

The five basic functional units,
in combination, provide the ana-
lyst with a fully integrated instru-
ment for the rapid and precise
analysis of any sample by absorp-
tion measurement.

For details see your Aloe Sci-
entific representative or write
Aloe Scientific, Division of
Brunswick, 1831 Olive Street,
St. Louis 3, Mo.
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Use a

ROTAVAPOR

to concentrate or evaporate
heat-sensitive materials

gently...rapidly...
safely...economically

Anyone who works with heat-sensitive
materials needs a Rotavapor Vacuum
Evaporator, available from any Fisher
branch. You can concentrate solutions,
perform distillations or crystalliza-
tions, carry out delicate reactions un-
der vacuum or in special atmospheres
. .. at ambient or water-bath tempera-
tures...in batches or with continuous
additions. The pure solvent or reaction
product is condensed and recovered.
The Rotavapor uses a rotating retort
whose contents spread out in a thin
film from which evaporation is rapid

and gentle, with no foaming. You con-
trol the speed by varying the bath tem-
perature, depth of immersion, degree
of vacuum, rotation rate and coolant
temperature. Fisher supplies the Rota-

Name

flasks, for $295. Retorts holding 50 to
3000 ml fit equally well. For more in-
formation, fill out and mail the coupon
or write Fisher Scientific Company,
139 Fisher Building, Pittsburgh, Penn-

Company

Address

vapor, with 1-liter retort and receiving sylvania 15219, F-412
r Fisher Scientific Company -I
| 139 Fisher Building 1
| Pittsburgh, Pa. 15219 I
l Please send me your Rotavapor bulletin. =
| i |
I Title |
| |
| |
L City State Zip _]I

@ FISHER SCIENTIFIC

World's Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals

Complete stocks in these locations: Atlanta - Boston - Chicago - Fort Worth « Houston « New York
Philadelphia - Pittsburgh « St. Louis « Union, N. J. « Washington « Edmonton « Montreal « Toronto
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Academic Press
NEW JOURNALS . . . . EXPERIMENTAL PSYCHOLOGY

journal of  edited by LE. Farber

. Associate Editors: Bertram D. Cohen and Charles W. Eriksen
experlmen"al Editorial Board: Wesley C. Becker, Leonard Berkowitz, James Bieri, Judson S.

Brown, Daniel X. Freedman, Norman Garmezy, Tracy S. Kendler, Gardner Lind-
* zey, David T. Lykken, Irving Maltzman, Samuel Messick, Edward Zigler
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|.1‘ Volume 1, Number 1, Early 1965

personq 1 y CONTENTS: IRVING MALTZMAN and DAVID C. RASKIN, Effects of
Individual Differences in the Orienting Reflex on Conditioning and Complex
Processes. GARDNER LINDZEY, Seer versus Sign. PAUL E. MEEHL, Com-
ment on “Seer versus Sign.” IRA H. BERNSTEIN and CHARLES W. ERIKSEN,
The Effects of “Subliminal” Prompting on Paired Associate Learning. HENRY A.
CROSS and HARRY F. HARLOW, Prolonged and Progressive Effects of Partial
Isolation on the Behavior of Macaque Monkeys. ALAN C. ELMS and IRV-
ING L. JANIS, Acceptance of a Counter-Norm Attitude Induced by Consonant
Versus Dissonant Conditions of Role Playing. JACK W. BREHM, Comment on
“Acceptance of a Counter-Norm Attitude Induced by Consonant Versus Disso-
nant Conditions of Role Playing.” JTUDSON S. BROWN, A Behavioral Analysis of
Masochism. :
Private subscriptions: $8.00 * Institutional subscriptions: $16.00

Manuscripts should be submitted to I. E. Farber, Department of Psychology,
University of Illinois, Chicago, Illinois

. | f edited by John Thibaut
Iourna o Associate Editor: John Schopler

i l
Editorial Board: Robert Abelson, J. Stacy Adams, Elliot Aronson, Kurt Back,
experlmenta Leonard Berkowitz, Claude Faucheux, Leon Festinger, Claude Flament, Edward E.
. I Jones, Irwin Katz, Harold H. Kelley, Wallace Lambert, John F. Lanzetta, Harold
SOC|G J. Leavitt, Mauk Mulder, Robert Pages, Helen Peak, Ragnar Rommetveit, Stanley

Schachter, Henri Tajfel, Harry Upshaw, Walter Weiss
psychology

Volume 1, Number 1, January 1965

CONTENTS: MICHAEL A. WALLACH and NATHAN KOGAN, The Roles
of Informaton, Discussion, and Consensus in Group Risk Taking. HAROLD
H. KELLEY, JOHN CONDRY, JR., ARNOLD E. DAHLKE, and ARTHUR
H. HILL, Collective Behavior in a Simulated Panic Situation. ALEX BAVELAS,
ALBERT H. HASTORF, ALAN E. GROSS, and W. RICHARD KITE,
Experiments on the Alteration of Group Structure. ROBERT B. ZAJONC, The
Requirements and Design of a Standard Group Task. JOHN THIBAUT and
CLAUDE FAUCHEUX, The Development of Contractual Norms in a Bargaining
Situation under Two Types of Stress.

Private subscriptions: $8.00 4 Institutional Subscriptions: $16.00

Manuscripts should be submitted to John Thibaut, Department of Psychol-
ogy, University of North Carolina, Chapel Hill, North Carolina

# Private subscription price is valid on orders placed directly with the publisher certifying that the subscription
is paid for by the subscriber for his personal use.

Academic Press  New YORK AND LONDON « 111 FIFTH AVENUE, NEW YORK, N.Y. 10003 - BERKELEY SQUARE HOUSE. LONDON W.I ¢ PHONE 212-0R 7-6713
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Free radical detection of biological species requires a highly
sensitive instrument with rapid response. (Varian EPR Spec-
trometers will detect 2 x 1011AH free radicals [10-8 molar con-
centrations] at a response time of 1 second.) Magnet and
cavity configuration plus a large choice of accessories make
the Varian EPR system the most versatile spectrometer avail-
able for free radical studies.

The scientist interested in producing free radicals by irradia-
tion is practically unlimited in the source and techniques
which may be selected. In addition, Varian's C-1024 time aver-
aging computer can effectively enhance signal to noise and
in many cases permit the scientists to directly observe free
radical growth and decay and calculate its life time.

EPR spectra also provide additional information to aid identi-
fying the radical specie; i.e., mono-radical, biradical, or a
triplet state.

treated with one of ]
irradiated with an ultravmlet hght a ligh
with a line width of | ;35

produced. Figs. A & B illust

the absence of ultraviolet light. Frgs c&b

obtained during in situ irradiation wath u ré

- blood sera. Infig. C, the patient was on 800 mg dr

Infig. D, the patlent was on 1600

quantities lends itself readily t

Additional information about this and other examples in this
series is available upon request, or if you would like to see a
demonstration of our EPR systems and their accessories,
write the EPR Product Group, Palo Alto, for an appointment at
one of our Applications Laboratories. They are located at
Pittsburgh, Pennsylvania; Palo Alto, California; and Zurich,
Switzerland. In Europe, contact Varian A. G., Zug, Switzerland.

w VARIANGT T
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Polarographic Problems?

There is only one Polarographic Ana-
lyzer for: (1) A.C. Polarography (2)
D.C. Polarography (3) Rapid (con-
trolled) D.C. Polarography (4) Anodic
Stripping Polarography. The Met-
rohm Polarecord Model E261-R is a
unique research instrument designed
on a building-block principle. All of
these facilities - plus a new L.LR. Com-
pensator for organic analyses-are
available today. You can have them
now or add them in the future.
Priced from $2650.

Write to:

METROHM

- BRINKMANN INSTRUMENTS
CANTIAGUE ROAD, WESTBURY, N. Y. 11590
CHICAGO + §T. LOUIS - HOUSTON : CLEVELAND - WASHINGTON, D.C. - SAN FRANCISCO
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Waring’s Explosion-Proof Blendor Base™ Protects You in
Hazardous Atmospheres or when Blending Hazardous Compounds.

This is the only Blendor Base for use in blending explosive materials. It is the
only Blendor Base for use in areas where gases, vapors or particles are found

in explosive quantities. Because exposed motor arcing is eliminated, the Waring
Explosion-Proof Blendor Base can be operated safely in atmospheres permeated with:
Acetone/Methyl Alcohol/Benzene/Petroleum/Ether/Natural Gas/Butane /Propane/

Gasoline / Naptha. The powerful 2-speed lifetime lubricated motor gives total blending. £
of all volatile substances quickly, efficiently, safely. Ask your supplier about the
Waring Explosion-Proof Blendor. Your lab—and your life—may depend on it. $289.00 No. EP-1

EXPLOSIVE-PROOF SWITCH NO. EPS-2

 Specially designed unit
for 2-speed operation.
e May be connected via

conduit for remote control of
Explosion-Proof Blendor Base. $29.95

STAINLESS STEEL CONTAINER NO. $S510
Made from 302 Stainless to
assure greater durability and

; chemical resistance. Surgical
steel blending blades. $24.95

g-) WARING PRODUCTS Co. Please write for full specitications or for
w Division of d answers to any questions you may have.
bJ DYNAMICS CORPORATION
of AMERICA WINSTED, CONN. *Shown with SS510 Stainless Steel container

22 JANUARY 1965 339



HEATERKIT IMPscope

a new electronic fool for teaching physiology and biology

IMPScope—a breakthrough in technology which permits an early introduction of instrumentation
in science teaching at both high school and college levels.

¢ Brings the most recent physiological electronic instrumentation
techniques to the student « A complete teaching package, in kit
form or factory assembled, priced for multiple high school biology
lab usage and equally appropriate for college physiology and biol-
ogy courses in both general sciences and medical curriculums
Features low cost, high-gain oscilloscope with built-in stimulator
plus many accessories and source book ¢ Instruments and tech-
niques developed under Project IMPS (Instrumentation Methods
for Physiological Studies) funded by NSF, sponsored by the Uni-
versity of California, Berkeley ¢ Ideal lab adjunct to classroom
material created by BSCS program

..................... HEATHIEKIT®
HEATH COMPANY, Dept. 37-1
Benton Harbor, Michigan 49023

In Canada: Daystrom Lid., Ontario, Canada

Please send information on Heathkit IMPScope
& FREE 1965 Heathkit Catalog.

Name
(Ptease Print)
Address
City. State Zip
Prices & specifications subject to change without notice. EK-164

340

Introducing IMPScope, an inexpensive instrument designed for
use by students in secondary schools and colleges to aid them in
the study of a large range of physiological phenomena in living
organisms.

With IMPScope, your students will be able to investigate in
the laboratory such electrophysiological phenomena as the ac-
tivity of the heart, brains, muscles,.and nerves. With the accessory
package (which is EVA-3-1) frog neurocardiography, nerve action
potentials, finger plethysmogram, and the vector basis of electro-
cardiography can be studied. Simple transducers, to be available
later, will provide a muscle mechanograph, pneumograph, bal-
listocardiograph, phonocardiograph, phonomyograph, and a
display of pulse pressure waveforms.

The Heathkit model EV-3 IMPScope and its associated equip-
ment, including the sourcebook, were developed in conjunction
with project IMPS, supported by the National Science Founda-
tion and conducted by Mr. Norman N. Goldstein, Jr. at the
University of California, Berkeley. Mr. Goldstein, also is the
author of the unique sourcebook containing extensive laboratory
experiments.

IMPScope updates and deepens the teaching of contemporary
biology to stress the use of instruments as data gathering exten-
sions of the senses . . . experiments which deal almost exclusively
with live organisms and tissues . . . and the problem-solving type
of laboratory approach with emphasis on quantitative summaries.
Such material makes possible the introduction of instrumentation
early in science teaching, thus underscoring the advantages and
limitations of scientific instruments. For a complete discussion of
biology instruction and instruments, see: Goldstein, N. N., Jr.,
“Science Teaching in An Age of Instrumentation,” the SCIENCE
TEACHER (NSTA), Vol. 29, No. 6, Oct. 1962. Goldstein, N.
N. Jr., “Instrumentation and The Teaching of Biology,” the
AMERICAN BIOLOGY TEACHER (NABT), Dec. 1963.

The IMPScope, designed to be built by the uninitiated in elec-
tronics to further their understanding of instrumentation, consists
of a high differential amplifier driving a slow sweep, long persist-
ence 5” screen oscilloscope that is capable of displaying bioelectric
potentials down to 200 microvolts. A stimulator is built-in which
has variable rate, duration, and voltage. A selection of secondary
transducers is available for transforming physiological activity
into the correct electrical signal for display on the scope screen.
The scope graticle is illuminated for photography purposes. Rear
panel connectors are provided for external stimulator sync, ex-
tending built-in stimulator duration, and vertical signal output.
The scope package includes a complete set of human EKG elec-
trodes with leads and a lab. sourcebook. An accessory package
includes a nerve chamber, vector dolly, plethysmograph, frog
electrodes, and instructions.

Add a new dimension to your teaching . . . add the Heathkit
IMPScope to your laboratory requirements for each student.
Order now for prompt delivery or write for further details.

Kit EV-3, scope, 191bs............... ceeriereseesss . 3160.00
Factory Assembled EVW-3, scope, 191lbs...............$250.00
Kit EVA-3-1, Accessory package, 31bs........ PN ..335.00
Assembled EVW-3-1, Factory built accessories. ... 31bs....$50.00

SCIENCE, VOL. 147



designed specifically
for biologicaul work

combines high resolution with simplicity of operation

resolution
5A or better

ELECTRON MICROSCOPE

uniquely “tailored” to microbiological needs. ., .

ultrahigh resolution on fransmission specimens
rapid specimen handling . . . high throughput
minimal chromatic aberrations for best imaging

extremely simple control

he EMG B ELECTRON MICROSCOPE |

product of Associated Electrical Industries of England
is marketed and serviced in the U.S.A. by

PICKER

[ 1 1 [ 8 le(- [ o
White Plains, N.Y.

22 JANUARY 1965

341



This is a typical record from a e
Honeywell Cardiovascular V. &

Recording System
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Record shown 1/3 actual size is from a 36-channel Visicorder; illustrated s a 14-channel instrument.

A Honeywell system is designed by our applied
physiology/engineering team to meet all of your
data acquisition, data storage, and data reduction
requirements.The Visicorder oscillograph which produced
this record is in regular use at a well-known hospital research
facility. Visicorders instantly and simultaneously record up to
36 channels of physiological data of frequencies from DC to
5,000 cycles per second. They have as many as fifteen record-
ing speeds, from 2.5mm to 4000mm per second. Each record-
ing trace may travel the full 30cm width of the recording paper.

Shown at right is a medical data acquisition system con-
sisting of a 24-channel Visicorder oscillograph, a Model 8100
FM portable tape recorder/reproducer (8 channels, DC to
10KC), and a Multi-trace oscilloscope which simultaneously
displays up to 8 channels on a 17" scope. Such a system is
custom-engineered from standard modules by our physi-
ology/electronics engineering department to meet every data
acquisition need of basic and clinical medical research.

For complete details on using Honeywell data acquisition
to handle the information from your research, please write to
Dr. D. C. Sutfin, Mail Station 407, Honeywell-Denver, Denver
80217. In Canada, Honeywell Controls, Ltd., Toronto 17.

342

ELECTRONIC MEDICAL SYSTEMS

Honeywell
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Electrically switched
three-speed chart drive
Full-range attenuation
Elimination of
undesirable A.C. signals...

Give new versatility to Sargent SR Recorders

Electrical switching mechanism provides instan-
taneous change to any of three different chart
speeds during recording. System eliminates
conventional gear shifting lag and time error.

(Models SR, SR-GC, SRL)

uous full-scale range adjustment from 0.4 to
125 mv. Four-position filter control filters out
A.C. signals {as from gas chromatographs) that
may be superimposed on D.C. voltage being

measured. Also eliminates unwanted switching
mechanism impulses.

Range attenuator control, in conjunction with
various accessory range plugs, provides contin-

PLUS...250mm chart m Four microvolts/mm sensitivity m 1/4% accuracy m One-second balancing
speed M High source-resistance tolerance m Interchangeable ranges: 125 mv range built in,
plug-in resistors provide seven additional ranges m 12 stock chart speeds available for use
in three-speed chart drive system w Zero disp/acement w Ideal visual work presentation

For turther information, write for Bulletin SR-D.

® .
SAI l G E N I SCIENTIFIC LABORATORY INSTRUMENTS + APPARATUS « SUPPLIES » CHEMICALS

E.H.SARGENT & CO., 4647 W. Foster Ave., Chicago, Ill. « Anaheim, Calif. « Birmingham e Dallas « Denver « Detroit « Springfield, N. J. « Toronto, Canada
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On-line multiparameter laboratory systems

from DIGITAL PDP Multianalyzers are field-tested systems bringing new freedom
toinvestigators who earlier had to structure experiments accord-
ing to the requirements of their recording and analyzing devices.
Because Multianalyzers are based on true general-purpose
computers, they not only can record and present data but can
also manipulate it and evaluate it on line to insure the most
effective use of the accelerator time allotted to each experiment.

Three classes of Multianalyzers . . . for energy distribution
studies, for time distribution studies, and for general counting,
control, and scanning applications . . . are operating in leading

academic, government, and industrial laboratories around the
world.

To learn how a Multianalyzer can help you, visit Digital's booth,

Number 113, at the Hotel Statler during the Annual Physics

Show. A Multianalyzer will be demonstrating one- and two- t
parameter analysis using Digital's economical new DECtape EQUIPMENT
for program and data storage. Digital representatives will also CORPORATION
be able to tell you about two new integrated circuit computers, aynaro, massacHusETTS

the PDP-7 and PDP-8, which will bring higher counting rates . cuington, 0. c. - Parsippany. N. J.

. . . Los A . . Chi .
and more channel capacity to event analysis at prices far lower Ao Eonsorah - Honteonle 2o isnnn

. Carleton Place, Ont. - Reading, England
than have been pOSSlble. Munich, W. Germany - Sydney, Australia
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Micrograph obove shows point resolution ond lattice image (001) planes KoPtCly crystal (4.12A), Enlarged magnification = 2,000,000.

No. 3 in a Series

ADVANCES IN ELECTRON MICROSCOPY

As research in the life sciences and solid
state physics accelerates, ultra high reso-
lution electron microscopy assumes an
increasingly important role as a source of
fundamental new information. Recently,
scientists at the Hitachi Central Research
Laboratory have announced new dis-
coveries in electron optics which are be-
ing incorporated in their latest designs.
The five electron micrographs below of a
tiny (0.05 micron) hole in collodion film
were taken at equal intervals during a
four minute period. They demonstrate the
remarkable performance of the new
Hitachi HU-11B Electron Microscope.

Careful measurements on the original
plates indicated (a) At the direct 5nugni~
fication of 250,000, better than 5A reso-
lution was maintained for each exposure
{b) Electronic stability was better than 2
in 108 for four minutes {c} The specimen
contaminated at a rate of less than 0.5
angstroms per minute,

With this constancy of performance, ul-
tra high resolution micrographs can now
be obtained similar to that shown above,
The (001) lattice image of Ky Pt Cly4 Crys-
tal with 412 A spacing is resolved while
on the same plate point-to-point resolu-
tion of particles as close as 3A is ob-

tained. This is the highest point resolution
yet demonstrated by any electron micro-
scope, approaching the dimensions of
single atoms.

A complete set of these micrographs and
details on the Model HU-11B can be oh-
tained from the Perkin-Elmer Corpora-
tion, Distributor Products Department,
910 Main Avenue, Norwalk, Conn., ex-
clusive sales and service representative
for Hitachi Electron Microscopes in North
America.

PERKIN-ELLMER

Micrographs below taken at 0, 1, 2, 3 and 4 minutes show minimal contamination rate. (Courtesy of Dr. W. Stoeckenius, Rockefeller Institute, New York.)




 Vickers
Microscopes

BIOLOGICAL
Student
Medical

Research

STEREOSCOPIC
POLARIZING

ME TALLURGICAL
PHASE CONTRAST
MEASURING
TISSUE CULTURE

PHOTOMICROGRAPHIC
CAMERAS

Vickers Instruments

INCORPORATED

(Successors to Cooke, Troughton & Simms, Inc.)

15 WAITE COURT  MALDEN, MASS. 02148
Tel. (617) 324-6666

r —

M32 PATHOLUX This completely new re-
search stand gives the microscopist the ulti-
mate in versatility, convenience and stability.
The 100 Watt quartz iodine light source is
an outstanding new development.

M720000 RESEARCH POLARIZING MICRO-
SCOPE Binocular and inclined monocular
(with focusing Bertrand Lens) bodies can be
quickly interchanged. A built-in intense
Kohler illuminator is shown. Full range of
accessories available.

MO11550 IMAGE SPLITTING MEASURING
EYEPIECE A new concept in precise meas-
uring with the microscope — gives accuracy
better than 0.1 micon together with many
unique advantages to improve speed and
ease of use.

i

M32 AUTOPHOTO PATHOLUX Any of a
complete range of cameras, auto-exposure or
manually operated, 35mm, POLAROID, plate
or time lapse, can be integrally mounted —
and quickly interchanged —on the Patholux.

M62 STEROS Classic Greenough design, su-
perbly executed to achieve unsurpassed ste-
reoscopic images, precision .operation and
superior durability. Magnification range
8.75X to 200X. Complete model range.

M030036 AUTO EXPOSURE CAMERA Either
35mm or POLAROID camera backs can be
quickly interchanged. Semi or fully automatic
exposure sequences. Designed for use with
any conventional high power microscope.

““Polaroid’’ Reg. by Polareid Corp.
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It reads 673.2 mv. You know it’'s correct!

22 JANUARY 1965

No combination is more accurate
for sodium ion or monovalent
cation measurements than
Beckman Specific lon Electrodes
and the unsurpassed

Beckman Research pH Meter.

Ask your local Beckman Sales Engineer,
or write for Data File LpH-465.

[ST=Yel:45sr=1a0 INSTRUMENTS, INC.

SCIENTIFIC AND PROCESS
INSTRUMENTS DIVISION
FULLERTON, CALIFORNIA « 92634

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; MUNICH, GERMANY;
GLENROTHES, SCOTLAND; PARIS, FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA
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Introducing the LKB ReCyChrom for

RECYCLING
CHROMATOGRAPHY

NEW
INSTRUMENTATION
FOR A NEW
TECHNIQUE* IN
CHROMATOGRAPHIC
SEPARATION

The ReCyChrom is equally applicable for preparative
and analytical separation of mixtures of large-sized or of
small-sized molecules. These molecules do not have to be
electrolytes and restrictions on the type of buffer used are
less than with other types of chromatography. Components
within a narrow range of molecular sizes, usually not.
resolved on simple gel filtration columns, are separated in
the ReCyChrom by allowing the sample to pass repeatedly
through the bed, thereby multiplying its effective height
many times. Separated fractions and uninteresting or dis-
turbing parts of the effluent may be bled out of the stream
after any cycle without interrupting the separation of the
remaining components.

‘The apparatus is especially suitable for grading homol-
ogous series of polymers, e.g., dextrans; for routine control
of the purity of biochemical preparations such as serum
proteins, enzymes and hormones; and for separation of
heat labile substances.

One unique advantage of recycling chromatography is
the need for columns of only moderate length. Columns in-
two standard lengths, 60 cm and 100 cm, both with 32
mm bore are available at present. The range of sample
volumes accommodated by these columns depends greatly
on the nature of the sample. For simple desalting opera-

*According to J. Porath and H. Bennich

tions or for separation of peptides and amino acids from
proteins, a sample of up to 150 =l is not unusual, whereas
for purity controls of radioactively tagged concentrated
preparations, quantities down to 1/100 of this volume are
feasible. Sample application by pipette is eliminated. The
pump sucks sample through a selector valve with a holdup
of 150 pl—a reproducible and non-critical method.

The four main components of the ReCyChrom, namely,
a separation column, a peristaltic pump, a selector valve
and a flow analyzer are available separately for incorpora-
tion into other instrument setups. The specially constructed
columns with adjustable plungers at both ends can be
sealed completely to eliminate the pressure of water head
and permit liquid flow in either direction. Closed system
operation and ascending flow maintains even packing and
prevents the flow rate from falling off with use, even when
beds of material with low mechanical strength (gels) are
used.

1KB’s specially designed peristaltic pump has a very
high flow constancy—0.5% over a period of a week—and a
continuously variable pumping rate from 0-390 ml/hr.

A choice of three flow analyzers, cooling jackets, terminal
box, connections and a cart comprise the remainder of the
assembly.

Request literature file 4900S-1 for details.

The simple push of a button on the Selector Valve. alters the
flow circuit from injection or bleeding to recycling.

The Peristaltic Pump has many other uses when not in service for
the ReCyChrom.

LKB INSTRUMENTS, INC., 4840 Rugby Ave., Washington, D.C. 20014
® LKB PRODUKTER AB, P.O. Box 12220, Stockhoim 12, Sweden
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ETICE-I.O Gl CAL MIC?!%YSCII':)PES

INVERTED

INVERTED LABORATORY AND RESEARCH MODELS CAMERA-MICROSCOPES
Brightfield Laborcro Models: Phase Research Models: The. all-purposs microscope for visual examination,
unn%cuus MODEL MIC. Pour brightfield ob-  MONOCULAR MODEL PH-MIC. Eight phase objectives B e
ectives 5X, 10X, 4ax 100X (oil); eyepieces 5X, 10X, 10X, 20X, 40X, 100X (oil) in both bright and dark- on revolving turret. Accessory attachments for 35mm
R e S o T I e e
nator for even large culture bottles; ity Koehler-typei i - bl
built-in base tunglormar $409- former; phase rutretcondensarwth aperture $8]2 accessories available. Needs only 9* X 12* table SHace:
BINOCULAR MODEL BMIC. Binocular version ¢ 60 for brightfield; elevating base. _ Brightfield Research Models:
of Model MIC, with camera mechanism, b BINOCULAR MODEL PH-BMIC. Binocular MONOCULAR MODEL U-12. Same objectives

version of Model PH-MIC plus built-in $-|012 and visual eyepieces as Model BR- ICHC $'| 195.
Brighttield Research Models: e : BINOCULAR MODEL BU.12. Binocular
ﬂocus%nl&og& %txmlcwﬂe I)briahtﬁeld g)b( Prices include optics, cabinets, filters, special warston of Mottel U-12- $1379.

oi pieces acce:

X, 15X fack 4nd pinion condenser mechanism with ;’u'd.':‘; okt s, oul fuasle ouisstrin % Phoca Rasaarth Models
individual centering adjustments for condenser and iy-in camera is d
illuminator; elevaling compartment provides $545 binocular models and available as an accessory MONOCULAR MODEL U-13. Same phase objectives,
handy storage for accessories. o s G A date: T5mm; camesd ?ytz:lgogr;ieﬁ:‘;d %?fm'fg"" $'|390.
BINOCULAR MODEL BR-BMIC. Binocular version of  pack or Polaroid land Camera Attachment. Bl NOGIII.MI MODEL BU.13. Binocular

{ Model U-13. $1580.

e — e e et —

UNITRON

INSTRUMENT COMPANY . MICROSCOPE SALES DIV.
66 NEEDHAM STREET - NEWTON HIGHLANDS 61, MASS.

Model BR-MIC, with camera mechanism. 5745. Beth cvailoble ot astng Cash

Only UNITRON Inverted Microscopes Offer ALL These Advantages

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

|
ASK FOR A FREE 10-DAY TRIAL. You be the judge in i
|

D 1'd like to try UNITRON Model ............ absolutely free for ten
days with no obligation. Send details.

] Send me your complete catalog §4-F

your own lab. Select the model you want. Then fill out and %

mail the coupon. Microscopes sent and returned at our el Sy a1
expense. You assume no obligation. Or if you want more

data on these and other UNITRON microscopes, use coupon ety ZONE STATE

to request our complete catalog.
22 JANUARY 1965

I3
w
puby



PHARMACIA
LEADING
IN DEXTRAN
CHEMISTRY

Polymer
fractionation
with Sephadex

Gel filtration with Sephadex, which separates molecules according
to size and shape, offers a convenient means of fractionating water-
soluble polymers.

In many cases a complete separation of the lower members of a
homologous series can be effected. With the higher members there is,
of course, a smaller relative increase in molecular size between suc-
cessive members. Efficient fractionation should give at least partial
separation of these higher members. In polymer fractionations it is
particularly important to use carefully packed, long or recyclic, col-
umns to obtain the necessary high resolution,

Fractionation of a Dextran Mixture

Fig. 1 36700 Fig. 2

22600
mg/ml 17000
16500 ma/mi

‘4900 S

[ 3600

3500 mi 2000 2500 3000 3500 mi
eluate eluate

2500 3000

Figure 1 shows the elution pattern of
the separate fractions.

Figure 2 demonstrates the elution pat-
tern of the dextran mixture.

The diagrams show a separation of two
fractions with M, 17,000 and 2,600 re-
spectively, chromatographed on two
Sephadex G-100 and G-25 columns con-
nected in series.
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All Sephadex-G Types
Now Available in Bead Form

Fractionation range

Sephadex (MW)* determined

Type for polysaccharides

G-25

Fine/Coarse 100- 5,000

G-50

Fine/Coarse 500~ 10,000

G-75 1,000- 50,000

G-100 5,000-100,000

G-200 5,000-200,000

*For proteins the fractionation range is larger. P. Andrews,
Biochem. J. 91:222, (1964).

Sephadex Ton-Exchangers
Sephadex is also available in charged form as
DEAE-, CM- and SE-Sephadex. These ion-
exchangers have high capacities, low non-
specific adsorption, and can be repeatedly
regenerated.

Laboratory Columns and Cooling Jackets
Two chromatographic columns (1”x18” and
17x40") especially designed for gel filtration
with Sephadex are now available. Cooling
jackets for both types are also available.

BLUE DEXTRAN 2000

BLUE DEXTRAN 2000 with a weight average
molecular weight of 2,000,000 is completely
excluded from all types of Sephadex columns.
It is particularly suitable for (1) void volume
determinations on beds of all types of Sephadex,
(2) checking column packing, and (3) for
demonstration purposes.

Sephadex literature or information is available
on request. Address ¢ll inquiries to:

PHARMACIA

FINE CHEMICALS INC.
800 Centennial Avenue
Piscataway, New Market
New Jersey 08854

(Inquiries outside North America should be di-
rected to AB PHARMACIA, Uppsala, Sweden.)
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Ever wish you could
choose a Microtome-Cryostat
ideally suited to
your needs?

Now you can.

International, makers of the first
open-top cryostat, now offers the first
family of Microtome-Cryostats . . . one
for every application, workload, budget.

Model CTD is the world’s standard
for routine frozen sectioning. Modestly
priced, this unit features anti-fog con-
trol, =1°C temperature control, in-
ternal quick-freezing.

Model CTI is a new, advanced unit,
ideal for both routine and research
work. Compact, economical, it offers
many features of its research counter-
part, the Model CTR.

2

MODEL CTD

22 JANUARY 1965

Model CTR is the complete frozen
sectioning workshop. Preparation, cut-
ting, staining and microscopic exami-
nation all can be performed from a
comfortable seated position. Features
include =1°C control, condensate-free
cover, internal quick-freeze system,
illuminated cold chamber, vacuum port

for freeze drying, work and storage.

space, quick defrost system.

All are equipped with |IEC's famous
Minot Custom Microtome . . . the pre-
cision instrument for both paraffin
and frozen sectioning. Cuts sections

MODEL CTi

INTERNATIONAL @ EQUIPMENT CO.
300 SECOND AVENUE, NEEDHAM HEIGHTS, MASS. 02194

from 2 to 16 microns, with 18 to 40
micron sectioning optional. 1009%
rustproof. Autoclavable. Many other
high precision -features.

CTD, CTI and CTR include special
micrometer adjusted anti-roll plate. A
new wire loop type anti-roll and frozen
sectioning knite are also available.
Other accessories such as razor blade
holder and rapid freeze device avail-
able.

Send for Bulletin CT for complete
description of all three models.

MODEL CTR
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14 NEW BOOKS

for your

Science Library

CHEMICAL PROTECTION AGAINST IONIZ-
ING RADIATION by Zénon M. Bacq, Univ. of
Liége, Lié¢ge, Belgium, Following a historical and
technical introduction, the author discusses the
various chemical protectors and summarizes what
is known of their pharmacological and biochemi-
cal effects. He also deals with the much discussed
questions of metabolism and distribution of sulfur
containing radioprotectors. About 320 pp., about
100 il. (Amer. Lec. Living Chemistry edited by
Newton Kugelmass) In Press

INSTRUMENTATION WITH SEMICONDUC-
TORS: For Medical Researchers by Clinton C.
Brown and George N. Webb, both of The Johns
Hopkins Univ., Baltimore, Md. Written by a psy-
chophysiologist in consultation with an electronics
engineer . . . unique in its comprehensive and
lucid treatment of a complex subject. Emphasis
is on the instrument process rather than engineer-
ing details of construction and operation. '64, 272
pp., 246 il. (Amer. Lec. Objective Psychiatry
edited by William Horsley Gantt), $10.50

THE IMMUNOCHEMISTRY OF CANCER by
Eugene D. Day, Duke Univ., Durham, N.C. Med-
ical science has now arrived at a cross-road in
the area of cancer immunology where re-assess-
ment of past work is required. This volume is
concerned with the serological search for specific
antigens of cancer, antigenic transformations as
expressions of malignancy, and immunochemical
design of therapeutic and diagnostic anticancer
agents. '65, 192 pp., 5 il., 53 tables (Amer. Lec.
Living Chemistry), $6.75
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THE SCIENCE OF IONIZING RADIATION:
Modes of Application compiled and edited by
Lewis E. Etter. Univ. of Pittsburgh, Pittsburgh,
Pa. (35 Contributors) A remarkable presentation
of the science including history, equipment, radia-
tion physics, recording media and screens, chem-
istry, radiobiology, crystallography, paleontologic-
archaeologic applications, anthropological applica-
tions, radiography of graphic art, application in
agriculture, and protection. About 792 pp., 224
figs., 29 tables. In Press

CANINE BEHAVIOR: A History of Domestica-
tion; Behavioral Development and Adult Behavior
Patterns; Neurophysiology; Psychobiology, Train-
ing, Inheritance, Early Experience and Psycho-
Social Relationships; Experimental Neuroses and
Spontaneous Behavioral Abnormalities; Congeni-
tal Anomalies and Differential Diagnosis of
Neurologic Disease by M. W. Fox, Galesburg
State Research Hosp., Galesburg, Hl. ’65, 152
pp., 28 il., $6.75

THE LAWS OF BONE STRUCTURE )y H. M.
Frost, Henry Ford Hosp., Detroit, Mich. The
author presents his material first in language,
using diagrams but no mathematics. In the second
section free use is made of technical concepts and
knowledge from the fields of anatomy, cytology,
properties of materials, structural engineering and
mathematics. 64, 184 pp., 83 il. (Henry Ford
Hospital Surgical Monograph edited by Conrad
R. Lam), $7.50

THE TRAIL OF THE INVISIBLE LIGHT by
E. R. N. Grigg, Cook County Hosp., Chicago,
Ill. A unique volume covering the era of the
roentgen pioneers, the golden age of radiology,
and the atomic phase. Includes a list of all sig-
nificant radiologic periodicals, a radio-historic
bibliography, a world-wide almanac of x-ray man-
ufacturers, and an abbreviated dictionary of radio-
logic biography. About 600 pp. (8V2 x 11), 1,404
figs. (Amer. Lec. Roentgen Diagnosis edited by
Lewis E. Etter) in Press
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CHEMICAL CARCINOGENESIS AND CAN-
CERS by W. C. Huevner and W, D. Conway, hoth
of National Cancer Institute, Bethesda, Md. Pro-
vides for the first time a sound basis for rational
study of environmental chemical cancer hazards
and cancers. The various chemicals are classified
and analyzed as to composition and structure in
relation to carcinogenicity, causative mechanism
and metabolism. About 592 pp., 34 il. (Amer,
Lec. Living Chemistry) In Press

RADIATION ACCIDENTS AND EMERGEN-
CIES IN MEDICINE, RESEARCH, AND IN-
DUSTRY edited by Lawrence H. Lanzl, Argonne
Cancer Research Hosp., Chicago, Ill.; John H.
Pingel, Argonne National Laboratory, Argonne,
1l.; and John H. Rust, Univ. of Chicago, Chicavo,
Il. (31 Contributors) Covers every phase of this
important subject including types of accidents,
handling the situation at the scene, decontamina-
tion of personnel and cquipment, medical (reat-
ment, radiation dosage measurement, cte. About
336 pp., 32 il., 10 tables. In Press

STEROID ANALYSIS BY GAS LIQUID
CHROMATOGRAPHY )y A. Anne Patti and
Arthur A. Stein. hoth of Albany Medical College,
Albany, N.Y. Presents the authors’ expericnces
with gas liquid chromatography for the separation
and detection of several C18, C19, and some C21
steroids in clinically obtained biological speci-
mens. Phases, conditioning, column and instru-
ment parameters, standardization of the unit for
comparative studies, and the identification and
quantitation of steroids arc bricfly discussed, '64,
108 pp., 17 il., $5.50

BROKEN PEACK PIPES: A Four-Hundred-Year
History of the American Indian 5y Irvin M. Peith-
mann, Southern Illinois Univ., Carbondale, 1.
Irvin M. Peithmann probably knows more about
the problems of the American Indian than any
living American. BROKEN PEACE PIPES is an
exciting story of the power struggle of three great
European powers—England, France, and Spain——
in which the Indians were used as pawns for the
control of America. '64, 320 pp., $7.50

22 JANUARY 1965
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INDIANS OF SOUTHERN ILLINOIS by Irvin
M. Peithmann. Traces over 10,000 years of pre-
historic Indian occupations by four cultures and
reviews findings concerning their disappearance
before the commencement of the historic period.
The culture of the historic Indians is then ex-
amined in full. Above all, this is a study of human
life—the progress of civilization as gleaned
through the wisdom and knowledge of a dedi-
cated archacologist and historian. ’64, 172 pp.,
45 il., $6.50

RED MEN OF FIRE: A History of the Cherokee
Endians by Irvin M. Peithmann. The events re-
lated here arc actual facts gleaned from historical
acounts of the Cherokee nation from the time of
DeSoto—over four hundred years ago—to the
present. They will be of tremendous interest to
those who have not read of the “death marches”
and accounts of how proud, civitized Cherokee
were banished from their homeland to Indian Ter-
ritory during the early nincteenth century. 64,
184 pp., 52 il., $6.50

COPPER AND PEROXIDES IN RADIOBIOL-
OGY AND MEDICINE bHy Jack Schubert, Nu-
clear Science and Engineering Corp., Pittsburgh,
Pa. Includes chapters critically reviewing selected
aspects of current knowledge of copper chemistry,
copper in biochemistry and medicine, and per-
oxides and copper oxidases in radiobiology. Medi-
cal aspects include new views on Wilson’s disease,
cancer and aging, antipyresis, and hypothermia.
Special emphasis given to radiobiology. 64, 224
pp., 18 il., $9.00

CHARLES C THOMAS
PUBLISHER

301--327 East Lawrence Avenue

Springfield ® 1llinois



A.“ouAan -
004 ss0.9

CHANNG

Trwel

AN

bt LT PR

low background autoscanner

Model 880-D Dual Channel Low Background Autoscanner the two channels without running off the recording top or
features two separate channels, both taking their input from  yielding a peak mix so small it cannot be interpreted.

the common detector. There is a common high voltage supply M Texas Instrument dual channel galvanometric-type re-
for the detecting chambers. Pulses from the chambers are corder provides two 5” charts on one 10” strip B May be used
summed under the condition that they not be coincident in  to examine simultaneously intense and weak areas of radio-

time, and are then supplied to
both channels of analysis.

Each channel has independent
range and time constant selectors
and an independent recorder
channel. In operation, for example,
one channel may be set with a high

range and short time constant vV A NGU ARD
while the other channel may be set ; pisit i
for a low range and long time con- ' @ |[w ..% .
stant. The net effect is that where . - ! UE

there are intense areas of radio-
activity interspersed with weak
areas on the paper chromatogram, Designed as an accessory to operate with Model
each will be presented on one of  880-D, the Model 835 Glass Plate Scanner provides a
convenient, low cost system to assay TLC glass
plates with unequaled accuracy and sensitivity.

activity in the presence of each
other B Completely transistorized
M Automatic shut-off of gas and
power M Better than 2% accuracy
of count rate on all ranges @ Com-
pact, one unit system adaptable
to direct digital quantitation.

For complete specifications on
Model 880-D Dual Channel Low
Background Autoscanner and the
Model 885 Glass Plate Scanner
(shown at left), send for new. in-
formative brochure. For immediate
information, call or write the ad-
dress below.

VANGUARD
INSTRUMENT  subsidiary of
CORPORAT/ION  TECHNICAL MEASUREMENT CORPORATION

Designers and Manufacturers of Precision Instrumentation for Research ¢ 441 Washington Ave., North Haven, Conn. 06473
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Eastman Briefs

FOR JANUARY

o o . Lo
f ] . |
c~0-C-— -C=~0~-C o C|2 :
o C—C—C-C—C=C=0

Dimethyl 1,4-Cyciohex- Butyl Ethyl Ketene

anedicarboxylate

o Form....... AP yellow liquid
Form................. partially crystallized liquid i Botling point, 12 M. .....ovvviie . 36°C,
Isomer conceniration, approzx. . Flash point, T.O.C.o.. v 18°C,
;:i;gezfgjgg;;z'e} """"""""""" ggg) Not quite so ravenously reactive as ketene itself,
""""""""""" 0 . B61 still reacts readily with anything sporting an
Assay, by gas chromalography............... 99% oy active hydrogen or double bond. When you get your
Polymer chemists looking for a bulky cross-linking o sample (209 in hexane) read the instructions about
agent or a group to stiffen the backbone of randomly o storage carefully. Physical data above are for un-

coiling chains could investigate this. So, too, could ’ diluted BEK.

pharmaceutical chemists synthesizing diuretics. )
Eastman Chemical Products, Inc.

Kingsport, Tennessee B61

Eastman Chemical Products, Inc.
Kingsport, Tennessee B30

C-C-C-C=0

[
.._.c.—
N |
) 5
/
i o
I f=-Butyrolactone
v . Form ...... PR CFE R R colorless liquid
3-Azablcyclo (3.2.2) nonane Specific gravity, 20°/20°. .. ... ... ... .. ... 1.04089
Form.........ooiiiiiiiiiniiiii.. white solid Refractive index, n%5............... e 1.4772
Melting point. .. .. approximately 180°C. (sublimes) Flash point, CO.C.................. .. ... 175°F,
Botiling point. . . .. approximately 180°C. (sublimes) , . . .
ASSQY - o oo 989, The fact that you can open the ring on either side

of the oxygen makes BBL a versatile as well as a
reactive compound. It’s useful, as you can under-
stand, in preparing butyric, 8-hydroxybutyric, and
crotonic acid derivatives.

AZBN’s pKyp is half-way between those of piperi-
dine and NH4OH. It scavenges COz. It’s soluble in
alcohols, ethers, ketones, esters. In water its solu-
bility decreases with rising temperature. Surely

someone can use a substance with these properties! Eastman Chemical Products, Inc.

Kingsport, Tennessee B62
Eastman Chemical Products, Inc.

Kingsport, Tennessee (=1 V- |
Chemicals Sales Development Dept.
) Eastman Chemical Products, Inc.
c c subsidiary of Eastman Kodak Company AS
c—(':=c-|\'l—c Kingsport, Tennessee '
. Please send more data on these chemicals:

N,N-Dimethylisobutenylamine B30 |B32[ |857[ | Be1[ |Be2[ |
Form..... oo, colorless liquid

Botling point, 760 mm.. . .. N 87-88°C.

ASSQY. oo i 97.59, - Neme

Versatile is the word for DMIA. With electrophilic Title

compounds it forms a variety of materials too hetero-

geneous to be categorized in a few lines. Send for a Gompany

sample and a data sheet you can use at the bench.

Address
Eastman Chemical Products, Inc.

Kingsport, Tennessee B57 o City State Zip No.

ADVERTISEMENT
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New HVEC
Tandem
Research
Laboratory

Expanding the versatility and flexibility of
particle accelerator systems requires a continuing
research and development effort. HVEC’s new
Tandem Research Laboratory will be an out-
standing contribution to this effort.

This new $1.5 million laboratory will have five
important missions:

(1) To examine basic acceleration processes,
ion beam formation and handling, and
voltage handling and stabilization in the
presence of intense ion beams;

(2) To develop single-stage tandem injectors
and two-stage tandem accelerators cap-
able of proton and negative hydrogen
currents in the tens-of-milliampere range;

(3) To develop high proton current capabil-
ities of 3-stage tandem accelerators;

(4) To enable tandems to handle all the heavy
ions that can be generated;

(5) To develop neutral-beam tandem injector
technology.

ACCELERATOR AUKXILIARIES:
how HVEC research programs
broaden the versatility of
particle accelerators

and another higher energy machine to allow
complete testing of 3-stage tandem operation
will be housed in the new 20,000 square-foot
laboratory which will be staffed by 20 research
personnel.

New High-
Transmission
System

Analyzed proton currents in the order of 10 to
15uA can be achieved over the entire energy
range of Model EN and FN Tandem Accelera-
tors equipped with inclined field tubes by the

use of a newly developed high-transmission sys-
tem. The system is now available from High
Voltage and can be installed in the field or.
delivered with new machines.

New
Single-Probe
Fluxmeter

This new NMR fluxmeter allows convenient
and accurate determination of magnetic field
strengths over a range of 900 gauss to 19 kilo-
gauss. A single probe covers the entire range;
there is no need for probe changing and/or shunt-
ing. Accuracy is one part in 10° and signal-to-
noise ratio is 20 db, making the unit easily tun-
able. At magnetic fields exceeding 10 kilogauss,
the proton probe is at least one hundred times
more sensitive then deuterium or lithium.

New
Magnetic
Auxiliaries

A new multiport switching magnet, Model
70-88, is available for use with HVEC Tandem
Accelerators. The new switching system will de-
flect a 77 MeV proton through an angle of 70°,

The new HVEC Quadrupole Lens Model
OQMD 2.5-360 has been designed for use with
the Model 70-88 Switching Magnet beam tube
extension. The lens aperture is 2.5 in. and the
field at the pole tip center is 2.25 kg/in. Shown
at right: new 5-in. aperture Quadrupole Lens
Model QMS-5-1100.

360

HVEC accelerator auxiliaries are all designed
to enhance the versatility and flexibility of HVEC
accelerator systems.

For detailed information, please write to
Technical Sales, High Voltage Engineering
Corporation, Burlington, Massachusetts.

HIGH VOLTAGE
ENGINEERING
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AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for
the presentation and discussion of impor-
tant issues related to the advancement of
science, including the presentation of mi-
nority or conflicting points of view, rather
than by publishing only material on which
a consensus has been reached. Accordingly,
all articles published in Science—including
editorials, news and comment, and book
reviews—are signed and reflect the indi-
vidual views of the authors and not official
points of view adopted by the AAAS or
the institutions with which the authors are
affiliated.
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SCIENCE

Geographic Distribution of R&D Funds

One sometimes hears complaints that this or that state or region
receives too much or too little federal research and development
money. The detailed analysis of federal R&D expenditures* that the
NSF has prepared for congressional use may provide some ammuni-
tion for arguments about geographic distribution, but the 23 pages
of text and charts and 606 pages of statistical tables probably tell
more than most people want to know about the topic. What they
demonstrate most clearly is that the geographic distribution differs
greatly for different agencies, purposes, and kinds of recipients.

Of eight geographic regions, the Pacific Coast receives the most
federal R&D dollars, with the Middle and South Atlantic regions
next. The leading states, in order, are California, New York, Mary-
land, Texas, Massachusetts, and Pennsylvania. But on a per capita
basis, Nevada and New Mexico receive more than any of the states
that lead in total dollars.

Some of the differences among the states are accounted for by
large government installations, such as the AEC facilities in Nevada,
the facilities of NASA in Florida and Alabama, or the agricultural
and medical laboratories in Maryland. If the large government installa-
tions are omitted from the calculations, the order of the states
changes significantly. It changes again if one analyzes R&D contracts
to industry, and still again if one considers only grants to educational
institutions. Educational institutions in New York received the most
in 1964, with California, Massachusetts, lllinois, and Pennsylvania
following. But states are not equivalent educational units; per Ph.D.
conferred in one year, New Mexico, Alabama, Maryland, Massachu-
setts, California, Washington, and several other states received more
than did New York.

Each federal agency must try to use its funds where it can best
accomplish its primary objectives. This requirement leads to different
distributions. NASA and the Department of Defense spend more of
their R&D money in the Pacific states than in any of the other eight
regions. The AEC spends the highest percentage in the Mountain
states; the Department of Health, Education, and Welfare, in the
Middle Atlantic states; and the NSF, in the South Atlantic states.
The Agricultural Research Service spends little in Connecticut, and
Kansas expects little from the Coast and Geodetic Survey.

Federal R&D expenditures of 15 or more billions a year make
important differences to the regions in which the money is spent,
and regional leaders can be expected to continue to seek for more.
The claimants must remember, however, that each of the agencies has
national responsibilities: for defense, atomic energy, space, health,
or something else. The agencies cannot be unmindful of regional
claims, but neither can they let those claims outweigh their primary
purposes. Nor can there be any simple and single criterion of what
is proper geographic distribution. Claims for more are most likely
to be successful if directed to specific kinds of activity and if supported
by strong evidence of capacity to produce.—DAEY, WOLFLE
* Obligations for Research and Development, and R&D Plant, by Geogravhic Divisions

and States, by Selected Federal Agencies, Fiscal Years 1961-1964 (House of Rep-
resentatives  Committee on Science and Astronautics, 1964)



HERE ARE 5 OF
THE COMPLETE
LINE OF

TRI-CARB’
SPECTROMETERS

Featuring:
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® Precise Linear Data

® Quartz-Face Photomultipliers
= Automatic Standardization

Included in Packard 3000 and
4000 Series Tri-Carb Spec-
trometers are instruments de-
signed to meet or anticipate
the needs of every school or
research laboratory. Choose
the Model 3101, a $4750
manual room temperature
instrument designed for
teaching, demonstration and
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Or select a Model 4322, the
most advanced three-channel
instrument with automatic
external standardization, true
electronic computation, type-
writer data presentation and
exclusive tray loading for
handling up to 360 samples
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Tri-Carb Spectrometer fea-
tures also include pulse sum-
mation, low-activity sample
reject, and automatic back-
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research laboratory with
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capacity and reliability. And
all automatic Tri-Carb Spec-
trometers can be equipped
with punched tape or
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provide information compat-
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liquid scintillation method,
or are considering its use as
an investigative procedure,
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remarkable new instruments.
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other materials, which uses a 14-Mev
generator with an output of 2 X 10"
neutrons per second, was described by
V. P. Guinn (General Atomic). This
system is completely automated and
employs a dual pneumatic-tube trans-
fer system (for sample and monitor),
sample and monitor rotation during
activation, and simultaneous counting
of sample and monitor; reproducibilities
within the limits of the counting sta-
tistics are now achieved. Sensitivity of
the system is about 10 ug of oxygen,
that is, 1 part per million in a 10-g
sample; at higher oxygen levels the pre-
cision and absolute accuracy are within
1 to 3 percent. Samples can be analyzed
nondestructively at the rate of one per
minute or faster. Very low levels of
oxygen have been successfully deter-
mined in such metals as Li, Na, K, Cs,
Be, Al, Fe, Si, Nb, W, Ti, and Mo.
Reactive metals are handled and en-
capsulated (in low-oxygen copper) in
a special inert-atmosphere box.

Certain results of activation-analysis
studies in the biological-medical field
are most intriguing. M. H. Feldman
(Walter Reed Army Institute of Re-
search) pointed out that the average
concentrations of manganese in differ-
ent species of ants may differ by as
much as 100-fold, and that concen-
trations in all ants are much higher
than those in man; in some species the
concentration is as high as 670 ppm.
The resistance to radiation of certain
species of ants may be related to these
high concentrations of Mn. Manganese
concentrations in various species of
mosquitoes also vary rather widely. F.
Girardi (Euratom laboratories, Ispra)
reported studies on Mn in fresh-water
mollusks in which an automated,
purely instrumental procedure was
used. Analysis of various organs and
tissues of the mollusks revealed a
greater accumulation of Mn in some
sites than in others.

G. D. Bird (University of Florida)
reported studies on manganese in
the urine of patients with kidney
stones. Surprisingly, such patients ex-
crete rather large amounts of Zn but
small amounts of Mn, even though
both elements are thought to inhibit
mineralization. Tt is believed that cer-
tain trace elements tend to prevent the
formation of kidney stones and that
persons living in areas where the drink-
ing water is very low in trace elements
are more likely to develop kidney
stones. Osteoporosis patients also ex-
crete large amounts of Zn, and one
diabetes patient studied was found to
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NUCLEAR-CHICAGO
RESEARCH QUALITY
RADIOCHEMICALS

SPECIFIC
COMPOUND ACTIVITY
(mc/mM)
DL-Alanine-1-C14 5-25
2-Amino-isobutyric-1-C14 acid 5-20
L-Arginine-(guanido-C14) 5-15
monohydrochloride
L-Citrulline-(carbamyl-C14) 5-25
Creatine-1-C14 2.8
Creatinine-1-C14 hydrochloride 2-8
(DL 4- meso)-Cystine-3-C14 5-20
hydrochloride
DL-3 (3, 4-Dihydroxyphenyl) 5-35
alanine-2-C14 [**DOPA"-C14]
DL-Glutamic-1-C14 acid 5-20
Glycine-1-C14 2-15
Glycine-2-C14 5-35
L-Histidine-(2-ring-C14) 10-40
DL-Hydroxyproline-2-C14 2-10
DL-5-Hydroxytryptophan-
(methylene-C14) [3'-(5-Hydroxy- 2-25
3-indolyl)-alanine-3'-C14]
DL-Leucine-1-C14 5-40
L-Leucine-1-C14 5-10
DL-Lysine-1-C14 5-20
monohydrochloride
L-Methionine-(methy!-C14) 5-30
DL-Phenylalanine-1-C14 2-25
DL-Phenylalanine-2-C14 4-20
Sarcosine-1-C14 2-10
DL-Serine-3-C14 5-20
L-Serine-3-C14 2-10
D-Tryptophan-(methylene-C14) 5-20
[D-Indolylalanine-3-C14]
DL-Tryptophan-(benzene ring- 1-5
Cl4-U)
DL-Tryptophan-(methylene-C14) 5-35
[DL-Indolylalanine-3-C14}
L-Tryptophan-(methylene-C14) 5-20
[L-Indolylalanine-3-C14}
DL-Tyrosine-2-C14 2-20
DL-Valine-1-C14 4-35
DL-valine-4-C14 1-10

Data sheets available on request for
every compound. Please write for cur-
rent schedules containing complete
radiochemical listings and information.
Or call 312 827-4456 collect.

Q
NUCLEAR-CHICAGO

A DIVISION OF NUCLEAR-CHICAGO CORPORATION
349 Howard Avenue, Des Plaines, Illinois 60018
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excrete large amounts of Mn. N.
Spronk (Free University of Amster-
dam) presented .an apparent solution
to one of the major problems in the
activation analysis of biological sam-
ples for trace elements, that of the
large interference produced by the
great amounts of Na* formed. In a
procedure requiring less than a minute,
the activated sample is wet-ashed on
top of a Dowex-1 anion exchange
column with aqua regia at 60°C, and
the sodium is eluted with 6N HCI.
Polyvalent cations such as Cu** re-
main in the column. In a typical case
99.99 percent of the Na was removed,
with negligible loss of Cu. Spronk is
currently measuring the Cu levels in
the foot muscles and brains of fresh-
water snails. G. S. Nixon (University
of Glasgow) reported studies of possi-
ble roles played by such trace ele-
ments as V, Mo, and Se in the pre-
vention of dental caries. H. J. M.
Bowen (Wantage Laboratory) an-
nounced the preparation of 90 kg of
powdered kale leaves as an inter-
national laboratory standard for biolo-
gists interested in trace-element deter-
minations. Some 30 elements in kale
have been identified; samples are avail-
able from Bowen.

Two papers on the use of neutron
activation-analysis for forensic pur-
poses were presented. R. F. Coleman
(Aldermaston Laboratory) reported on
characterization of hair trace-element
levels; he and co-workers have found
as many as ten trace elements in single
strands of human hair by purely instru-
mental analysis; this result is similar to
that of R. E. Jervis er al. A least-squares
computer program is used to resolve
the gamma-ray spectrum data. The
amounts of some elements in an indi-
vidual’s hair seem to vary considerably
owning to external contamination. Cole-
man’s group is initiating a large-scale
study of trace-element levels in human
hair in Great Britain. Guinn described
forensic activation-analysis studies of
several types of material, the detection
of traces of Ba and Sb in gunshot resi-
dues on the skin, and the first three
court cases in the United States in
which results of activation analysis were
admitted as evidence.

The conference, which was pre-
ceded by a 2-week advanced training
course, was sponsored by NATO. For
study and experiment, participants had
the use of the new research reactor
at East Kilbride, facilities of the Uni-
versity of Glasgow and the Western
Regional Hospital Board, and various

Genetics
Second Edition

By RoBerT C. KING, Northwestern Uni-
versity

To cover the sweeping advances in ge-
netics, many changes have been made in
this popular introductory textbook. Addi-
tions include extensive new material on
human cytogenetics, the mechanism of
gene action, DNA, the Lyon hypothesis,
and the genetics of mimicry Thirty illus-
trations have been added, and the number
of study questions has been increased,
with all answers included in the text.
April 1965 approx. 480 pp.; 150 illus.
prob. $8.50

Vertebrates:
Their Structure and Life

By W. B. Yarp, University of Birmingham

Vertebrate zoology is clearly and carefully
explained in this introductory textbook
in comparative anatomy, and much recent
experimental work is covered The first
seven chapters are devoted to the verte-
brate -classes; organ systems are analyzed
and compared in the last fourteen chap-
ters. The book includes 192 line drawings,
eight color plates that are large, clear, and
well labelled, a glossary, and a classifica-
tion table.

March 1965 approx. 450 pp.; 200 illus.
prob. $6.50

The Second Law

An Introduction to Classical and
Statistical Thermodynamics

By HENRY A. BENT, University of Minne-
sota

This entirely new pedagogical treatment of
thermodynamics requires no prior knowl-
edge of calculus, except in a small portion
of the text, and quickly gives the beginner
an understanding of the Second Law. It
excludes a rote use of standard equations,
provides many specific examples and prob-
lems, with solutions given in detail, and
describes new scientific findings. The topics
include elementary statistical mechanics,
quantum mechanics, acid-base theory, and
electrochemistry.
April 1965 450 pp.; 70 line drawings
prob. $6.00

Introduction to

Modern Chemistry

By MICHAEL J. S. DEwaRr, University of
Texas

This general outline of the principles of
modern chemistry is intended for the stu-
dent who has some basic knowledge of
chemistry and physics but is unfamiliar
with modern chemical theory. The book
will give him an overall view of the sub-
ject and instruction in inorganic and or-
ganic chemistry right from the start, in
terms of modern orbital theory and the
transition state approach to reactivity.
March 1965 224 pp. prob. $3.50

Oxford University Press

417 Fifth Avenue
New York, N.Y. 10016
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activation-analysis equipment, espe-
cially neutron generators and multi-
channel pulse-height analyzers, pro-
vidled by American and European
manufacturers.

Publication of the proceedings is not
planned, but abstracts of the 23 papers
presented are available from the pro-
gram supervisor, J. M. A. Lenihan,
Regional Physics Department, 9 West
Graham Street, Glasgow, C.4.

V. P. GUINN

General Atomic, San Diego, California

R. E. WAINERDI

Agricultural and Mechanical College
of Texas, College Station

Dental Caries: A New Look

Dental caries is a multifactorial
disease whose gross manifestations are
preceded by events on the molecular,
atomic, and subatomic levels. It was
specifically to explore and delineate
these events that the New York Acad-
emy of Sciences sponsored a confer-
ence on the mechanisms of dental
caries 30 November—1 December 1964
in New York City. The conference
represented a multidisciplinary attack

on the problem, rather than the usual -

clinical approaches which have been
exhaustively explored in previous den-
tal symposiums.

The mineral structures of the tooth
and the physico-chemical laws gov-
erning the dissolution of the mineral
components were dealt with at the first
session. W. E. Brown (American Den-
tal Association) and B. M. Wallace
(National Bureau of Standards) pointed
out that calcium and phosphorus ions
may diffuse through enamel at differ-
ent rates and that, as a result, an
increased concentration of calcium,
phosphorus, and hydrogen ions might
occur within the enamel; this could
account for the subsurface dissolution
of the structure. The mechanisms of
diffusion of these ions through the
enamel can be explained by treating
the enamel layer as a semipermeable
membrane according to L. S. Fosdick
(Northwestern University). Similar re-
sults were obtained by M. D. Francis
(Miami Valley Laboratories, Proctor &
Gamble), who demonstrated a surface
complex which controls the rate of dis-
solution of the underlying enamel struc-
tures.

The effects of fluoride were ex-
amined in a series of papers from
A. S. Posner’s (Cornell Medical) group

NUCLEAR-CHICAGO
RESEARCH QUALITY
RADIOCHEMICALS

SPECIFIC
COMPOUND ACTIVITY

(mc/mM)
L-Alanine-C14 (U) 5-10
L-Alanine-C14 (U) 75-110

[Aqueous solution]
L-Arginine-C14 (U) 5-10
L-Arginine-C14 monohydrochloride 150-220
(U) [Aqueous solution]

L-Asparagine-C14 (U) 4-30

L-Aspartic-C14 acid (U) 5-10

L-Aspartic-C14 acid (U) 100-150
[Aqueous solution]

L-Glutamic-C14 acid (U? 5.10
{Mono-ammonium salt]

L-Glutamic-C14 acid (U) 125-180
[Aqueous solution]

L-Glutamine-C14 (U) 5-40

Glycine-C14 (U) 5-10

Glycine-C14 (U) [Aqueous solution] 50-70

L-Leucine-C14 (U) 5-10

L-Leucine-C14 (U) 150-220
[Aqueous solution]

L-isoLeucine-C14 (U) 5-10

L-isoLeucine-C14 (U} 150-220
[Aqueous solution

L-L&sine-Clt‘L monohydrochioride 5-10

L-Lysine-C14 monohydrochloride 150-220
(U) {Aqueous solution]

L-Phenylalanine-C14 (U) 5-10

L-Phenylalanine-C14 (U) 200-320
{Aqueous solution}

L-Proline-C14 (U) 5-10

L-Proline-C14 (U) 125-180

[Aqueous solution]
Protein hydrolysate-C14 (U) 200-300 uc/mg

[From Chlorella Vulgaris
L-Serine-C14 (U) 5-10
L-Serine-C14 (U) 75-110
{Aqueous solution]
L-Threonine-C14 (U) 5-10
L-Threonine-C14 (U) 100-150
{Aqueous solution]
L-Tyrosine-C14 hydrochloride (U) 5-10

L-TKrosine-CIA» hydrochloride (U) 200-320
[Aqueous solution]
L-Valine-C14 (U) 5-10
L-Valine-C14 (U) 125-180
[Aqueous solution]
The availability of most uniformly labelled
amino acids in two specific activity ranges
is a result of our continuing efforts to meet
your needs. Those in the higher ranges are
in neutral aqueous solutions.

Data sheets available on request for
every compound. Please write for cur-
rent schedules containing complete
radiochemical listings and information.
Or call 312 827-4456 collect.
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at the Hospital for Special Surgery.

Fﬂcus 0“ TH ESE They found that the incorporation of
fluoride increases the sharpness of the
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chewing, in which measurable length-

ening and shortening of the teeth oc-

cur, influences by compression the mo-

lecular structures in the teeth.

‘ The biological dynamism of this
once thought “dead” structure was fur-

Latest Scientific

|nformation ther demonstrated by G. Neil Jenkins
(King’s College, England), who re-
From USSR ported that the plaque was laid down

c O N c E P T S from the proteins of the saliva and
° only subsequently colonized by acid-
S Ubs cr,be producing bacterial flora. S. Wah

AT WORK Leung (University of British Columbia)

Now for and I. D. Mandel (Columbia Univer-

sity) emphasized anew that human

196 5 saliva is made up of a number of com-
ponents. Mandel’s report of differences

in the proteins of parotid and sub-

Russian Scientific maxillary salivas was of particular in-

terest.
The role of bacteria in the produc-

tion of acid was studied by H. V.
* Acoustics * Cybernetics HARFORD CAGE SYSTEMS Jordan (National Institutes of Health),

Magazines and Journals
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FOUR CONTINENT BOOK CORP. | | | HARFORD METALPRODUCTS, Inc. | | 2ctivity to mammalian  leukocytes

present in the oral cavity. A masking
effect which covers the acid produc-
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tion by bacteria in the human mouth
was attributed by J. Tonzetich and S.
Friedman (Colgate-Palmolive Co.) to
exfoliated epithelial cells and their
greater metabolic activity.

The coordination of calcium by cer-
tain naturally occurring complexing
agents was shown by M. L. Schole
(Bronx-Lebanon Hospitals) and J. F.
Frederick (Dodge Chemical Co. Re-
search Labs.) to be a probable mecha-
nism for releasing protons. These pro-
tons, normally displaced from biological
ligands by the coordinated cation, could
add to the sum total of hydrogen ions
influencing the dissolution of the
enamel.

The possibility of an anti-caries
“vaccine” was suggested by the brilliant
presentation by H. Blechman and M.
Mori (New York University) of proof
of antibody production and the pres-
ence of antigenic substances in carious
dentin.

The audience was brought up to date
on the epidemiological approach to the
problem by J. Dunning (Harvard Uni-
versity) and on the prospects for fu-
ture research by B. Bibby (University
of Rochester).

The papers presented at the confer-
ence will be published by the New
York Academy of Sciences.

JEROME F. FREDRICK
Dodge Chemical Company,
Bronx, New York

Forthcoming Events

January

27-30. Geological Soc., Southwestern
Federation, Austin, Tex. (S. P. Ellison, Jr.,
Department of Geology, Univ. of Texas,
Austin)

27-31. Neurosurgical Soc. of America,
San Juan, Puerto Rico. (C. H. Davis, Jr.,
Bowman Gray School of Medicine, Win-
ston-Salem, N.C.)

28-29. Interactions of Man and His
Environment, symp., Chicago, Ill. (W. K.
Stuckey, Dept. of Public Relations, 1802
Chicago Ave., Northwestern Univ., Evans-
ton, Ill. 60201)

28-29. Rheology Soc., winter meeting,
Santa Barbara, Calif. (R. S. Porter, Cali-
fornia Research Corp., Richmond Labora-
tory, 576 Standard Ave., Richmond, Calif.)

28-30. American Geophysical Union,
southwest regional, Socorro, N.M. (J. B.
Franzini, Civil Engineering Dept., Stanford
Univ., Stanford, Calif.)

28-30. International Medical Assembly
of Southwest Texas, San Antonio. (S. E.
Cockrell, Jr., 202 W. French Pl, San
Antonio 12)

28-30. Large-Scale Air-Sea Interaction,
symp., Bombay, India. (UNESCO, Office
of Oceanography, Pl. de Fontenoy, Paris
7¢, France)
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BadDay at the
Fujiyama Sakeqntu

Hon. Plant Manager makes sudden cut in production, chief
chemist fails again in search for instant sake, and Hon. Board
Chairman arrives for inspection tour. Ah, so. But fortune yet may
smile. Confucius say, “wise man find no pressing problems when
he use E-D filter paper.”

A modest exaggeration, perhaps, but one thing is sure.. .. wher-
ever you find a laboratory, these days, or a processing operation
utilizing filtration, you will probably find E-D, the ubiquitous
filter paper, on the job. Why? Three good reasons:

First — Users know that the quality and uniformity of E-D
papers is assured by meticulous quality control at every stage of
manufacture.

second — E-D can supply a broad standard assortment of both
laboratory and industrial papers to meet most requirements.
Third — Users like the service they get from E-D. Nowhere else
can they get such prompt, courteous attention to small orders,
special requirements, etc.

Write for catalog information on the
complete E-D line of laboratory and in-
dustrial filter papers. If you have a special
filtering problem, let our paper engineers
help you with the solution.

Filtertown, Mount Holly Springs, Pennsylvania

THE EATON-DIKEMAN COMPANY
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WORTHINGTON

‘W‘

The Worthington Biochemical Corporation
calls to your attention
the following new products:

AVIDIN, prepared from egg white by ion
exchange chromatography.

HYALURONIDASE," purified on DEAE
sephadex.

GABAase, a cell-free extract of Pseudo-
monas fluorescens for determination
of gamma amino butyric acid.

CLOSTRIDIUM HISTOLYTICUM and

CLOSTRIDIUM PERFRINGENS, lyophilized
or frozen cells.

GLUTAMINASE and ASPARAGINASE,
from E. Coli.

Write for information.

and to remind you of:

COLLAGENASE, chromatographically
purified.

FICIN, CRYSTALLINE
CHOLINESTERASE

L-LACTATE DEHYDROGENASE, from hakers’
yeast.

MICROCOCCAL NUCLEASE,
electrophoretically purified.

WORTHINGTON BIOCHEMICAL CORPORATION /' FREEHOLD 1, NEW JERSEY

ACTION PHOTO OF A
VERY UNUSUAL LATHE

Boring a 2-inch hole in a casting is an unusual task for a lathe. In
this example, the job might strain an ordinary drill press, and it
might pose a problem with some of the lighter styles of milling ma-
chines. But here the bore is cut accurately and quickly on a new Maxi-
mat, the most modern lathe in the world. This machine actually has
two beds . . . one horizontal, and the other arranged perfectly vertical.
On the Vertabed travels a second headstock complete with quill feed
. .. thus the precision built into this tool room lathe bed is used to
locate and feed work under the Yertabed. The combination of two
machines in one gives you the advantage of a lot of performance in
limited space, plus some very real time and cost saving economies.
Write today for free literature:

AMERICAN EDELSTAAL INC. (or)

Dept. B-A5, 350 Broadway
New York 10013

CANADIAN EDELSTAAL

47 Granger Ave.
Scarborough,
Ontario, Canada
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MAKE
MOLECULES
oN A4
ONIMAT?
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Even though Unimat can turn, drill, mill and saw parts so small you
need tweezers to handle them, making a molecule, actual size, is
quite impossible. But molecule models are made in prototype by
Science Teaching Aids Co., of Pell Lake, Wisconsin, who are famous
for their DNA ““working molecule model”.

Paul Dziulak, biologist (in photo) says, “Our work is very unusual.
Our biological cell models are made of metals, hard plastics, epoxies.
Nature seldom makes anything in true round, square or flat shapes.
That's why we use Unimat in our design shop . . . because of its
ability to tackle so many unusual jobs in machining, cutting, polish-
ing impossible shapes.”

Isn‘t it time to put Unimat to work for you too?

A special bulletin describing the Science Teaching Aids Co. shop,
unusual Unimat applications and latest tech literature will be sent
free on request.

Write toaay to
AMERICAN EDELSTAAL INC. (or)

Dept. BB-A5, 350 Broadway
New York 10013

CANADIAN EDELSTAAL

47 Granger Ave.
Scarborough,
Ontario, Canada
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28-30. Mathematical Assoc. of America
and American Mathematics Soc., Denver,
Colo. (H. M. Gehman, MAA, Univ. of
Buffalo, Buffalo 14, N.Y.)

28-30. Selected Topics in Cardiology,
conf., American College of Cardiology,
Gainesville, Fla. (G. L. Scheibler, ACC,
350 Fifth Ave., New York, N.Y. 10001)

29-31. Southern Radiological Conf.,
Point Clear, Ala. (M. Eskridge, P.O. Box
4097, Mobile, Ala.)

31-2. Institute of Electrical and Elec-
tronics Engineers, New York, N.Y. (C. A.
Woodrow, c¢/o General Electric Co., 1
River Rd., Schenectady 5, N.Y.)

371-5. Institute of Electrical and Elec-
tronics Engineers, New York, N.Y. (E. C.
Day, IEEE, Box A, Lenox Hill Station,
New York 10021)

31-6. International Festival of the Sci-
entific Film, Brussels, Belgium. (Cercle
des Sciences. Université Libre de Bruxelles,
22 avenue Paul Heger, Brussels §)

February

1-2. Protein Conf., 19th annual, Rut-
gers Bureau of Biological Research, New
Brunswick, N.J. (J. H. Leathem, Rutgers
Univ., New Brunswick)

1-3. Solid Propellant Rocket Conf.,
American Inst. of Aeronautics and Astro-
nautics, Washington, D.C. (D. L. Ray-
mond, ATIAA, 1290 Avenue of the Amer-
icas, New York 10019)

1-3. Myasthenia Gravis, conf., New
York Acad. of Sciences, New York.
(NYAS, 2 E. 63 St, New York, N.Y)

]—4. Information Storage and Retrieval,
American Univ., Washington, D.C. (Amer-
ican Univ. Center for Technology and
Administration, 2000 G St., NW, Wash-
ington 20006)

1—4. Solar Atmosphere Seminar, U.S.—
Japan Cooperative Science Program, Hon-
olulu, Hawaii. (Office of Intern. Science
Activities, National Science Foundation,
Washington, D.C.)

1-5. Gas Chromatography, conf., Los
Angeles, Calif. (H. L. Tallman, Physical
Sciences Extension, Room 6532, Engi-
neering Bldg., Univ. of California, Los
Angeles 90024)

2-3. American Soc. Tool and Manufac-
turing Engineers, Die Design and Press
Tooling, seminar, Detroit, Mich. (L. S.
Fletcher, ASTME, 10700 Puritan St.,
Detroit 38)

2—4. On-Line Computing, Symp., Los
Angeles, Calif. (T. Kramer, Engineering
Extension, Univ. of California, Los An-
geles 90024)

2-4. Society of the Plastics Industry,
Reinforced Plastics Div. conf., Chicago,
III. (C. L. Condit, SPI, 250 Park Ave,,
New York 10017)

3-5. Southwest Chemical Assoc./Chem-
ical Market Research Assoc., joint meet-
ing, Houston, Tex. (H. F. Pfann, Enjay
Chemical Co., 60 W. 49 St.,, New York
10020)

3-5. Military Electronics, Inst. of Elec-
trical and Electronics Engineers, Los An-
geles, Calif. (IEEE, 3600 Wilshire Blvd.,
Los Angeles 90005)

3-5. Institute of Management Science,
annual, San Francisco, Calif. (F. L. Wel-
don, Matson Navigation Co., 215 Market
St., San Francisco 5)
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WILD

MAKES ONLY
FIVE
MICROSCOPES

\
{

CHANCES ARE
YOU NEED
ONLY ONE

That's because each is not only the finest instrument in its class
(structurally, optically and mechanically), but also because each is
available with a complete range of attachments and accessories to
meet your specific requirements, now and later.

WRITE FOR CONDENSED CATALOG “M".

*First name in a complete line of instruments for Surveying, Photogrammetry and Microscopy.

HEERBRUGG
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MODEL 2000
NEW BRICE-PHOENIX UNIVERSAL
For Studying: Unique Features:
® Molecular and ight: . . !
in the nnge from 300 to 1 Billion ® Absolute calibration R . iz
® Particle size and size distributions @ Built-in permanent standard
® Shape of macromolecules : . We thought Sma“
e Interactions in solutions ® Ratio-of-deflections method
® Kinetics of reactions ® Wide angular range. ~ } | 28 inches small. That's  forced with glass fibers. It
® Optical properties of liquids o Extreme sensitivity and stability the width of our new fiber-  has a smooth, porcelainized
® Polarization of fluorescence ® Wavelength Selection glass fl’J’me hood. Iss depth finisr] on the interior and
By Measuring: o Large selection of cells is 23%2", height 4('5 . Areal exterior. Easy to clean.
® Absolute turbidity (volume from 3 ml. up) bench space saver: . Only Lapconco X makes a
® Dissymmetry We thought small in complete line of fiber glass
oy ® Temperature control . .
. ?epolaruat-on Adaotah ol reaui . price, too. The Fiberglass- fume hoods. Call your lab-
L ] L .
luorescence aptable to special requirements 28, with motor and blower, oratory supply dealer for
For complete information send for Bulletin BP-2000. costs only $295. more information.
PHOENIX PRECISION INSTRUMENT CO. his mew hood weighs  FINNEY [e{eIN] [[6]
EET 1803.05 N . . only 70 Ibs. It is made of LAB CON CO
- orth Fifth Street, Phila., Penna., 19140, U.S.A. . . A
corrosion resistant, fire re- 8805 Prospect
tardant polyester, rein goneas City, Missouri

DISPOSABLE GAGES

NOW AT NEW LOW PRICES!

RIGID-needs no Supports of Any Kind

Here’s the best buy in disposable cages on the market! Increased sales
make new low prices possible. Clear polystyrene units are com-
pletely disposable—can be incinerated with 1-2% residue. Ideal size
(11%” x 7%” x 5”) based on ILAR standards for housing mice.
Now priced so low that they make costly and time consuming wash-
ing and sterilizing obsolete and uneconomical.

Quantity No. Pieces Price
1 Case 48 pcs. 14.87 (.31 ea.)
10 Cases 480 pcs. 14.09 (.29 ea.)
25 Cases 1200 pos. 13.30 (.27+ ea)) A o ey
50 Cases 2400 pcs. 12.52 (.26 ea.) shown with #22-D* low-cost
100 Cases 4800 pcs. 11.74 (.24+ ea.) wire mesh lid with deep-drawn food hopper.

Note: Contract prices available on quantities over 5000 pieces.
Sample Kit available (10 disposable cages and 5 #22-D
Lids) at $17.25 per case.

*Reg. U.S. Pat. Off. 3002492,

T e ot o ctog, et tne ot cases | @) C1 O TS| MARYLAND PLASTICS, INC.
[ 9 E. 37th St., N.Y., N.Y. 10016
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3-6. Fatty Acids Seminar, Council of
Scientific and Industrial Research, Hydera-
bad-9, India. (G. Satyanarayana Rao,
Council of Scientific and Industrial Re-
search, Regional Research Laboratory,
Hyderabad-9)

4-5. American Soc. for Engineering
Education, college-industry conf., Pitts-
burgh, Pa. (L. N. Canjar, Carnegie Inst. of
Technology, Pittsburgh)

5. Parenteral Drug Assoc., New York,
N.Y. (Parenteral Drug Assoc., Inc., West-
ern Saving Fund Bldg., Broad and Chest-
nut Sts., Philadelphia, Pa. 19107)

6-9. Medical Education, annual, Chi-
cago, Ill. (W. S. Wiggins, Council on Med-
ical Education, American Medical Assoc.,
535 N. Dearborn St., Chicago 60610)

7-11. American Inst. of Chemical En-
gineers, 55th national, Houston, Tex.
(AIChE, 345 E. 47 St., New York, N.Y.
10017)

8-10. American Astronautical Soc., an-
nual, Denver, Colo. (Miss G. W. Heath,
Flight Safety Foundation, 468 Park Ave.
S., New York 10016)

8-11. Managerial Implications of the
Emerging Technology, Washington, D.C.
(P. W. Howerton Center for Technology
and Administration, American University,
2000 G St.,, NW, Washington 20006)

8-12. American Soc. for Testing and
Materials, spring meeting, Cleveland, Ohio.
(ASTM, 1916 Race St., Philadelphia, Pa.)

9-10. International Soc. of Terrain
Vehicle Systems, U.S.-Canadian regional
meeting, Houghton, Mich. (E. W. Niemi,
Dept. of Mechanical Engineering, Mich-
igan Technological Univ.,, Houghton
49931)

10-11. Corrosion of Water Supply Sys-
tems, 7th sanitary engineering conf., Ur-
bana, Ill. (B. B. Ewing, Univ. of Illinois,
Urbana)

10-12. American Educational Research
Assoc., annual, Chicago, Ill. (R. A. Der-
shemer, 1201 16th St., NW, Washington,
D.C)

10-12. National Assoc. Corrosion En-
gineers, conf., Calgary, Canada. (T. J. Hull,
NACE, 980 M&M Bldg.,, Houston, Tex.
77002)

10-13. National Soc. of College Teach-
ers of Education, annual, Chicago, Ill.
(E. J. Clark, Indiana State College, Terre
Haute)

10-13. American College of Radiology,
annual, Philadelphia, Pa. (F. H. Squire,
Presbyterian-St. Luke’s Hospital, 1753
West Congress St., Chicago, Ill. 60606)

11-13. Biology of Human Variation,
conf.,, New York Acad. of Sciences, New
York, N.Y. (NYAS, 2 E. 63 St., New
York 10021)

12. Science Programs for General Edu-
cation and the Preparation of Elementary
Teachers, conf., Long Beach, Calif. (A.
F. Eiss, National Science Teachers Assoc.,
1201 16th St., NW, Washington, D.C.
20036)

12-17. All Science Conf., annual, Kara-
chi, Pakistan. (N. Ahmad, Secretary Gen-
eral, Pakistan Assoc. for the Advancement
of Science, Karachi)

13-15. National Assoc. for Research in
Science Teaching, annual, Chicago, IIL
(J. D. Novak, Bio-Science Dept., Purdue
Univ., Lafayette, Indiana)

14. Scientific Conference on Psycho-
analysis, 3rd annual, Council of Psycho-
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Dispense
Liquids
Accurately,
Automatically
Every Time

End the drudgery of
repeated resettings and
remeasuring. The
Man-O-pet, once set,
dispenses any volume from
2 cc to 30 cc within =19,
time after time after time.
Ideal in all fields where a
preset volume has to be
dispensed repeatedly.
Lightweight, autoclavable,
easily cleaned, chemically
inert; can be operated
with one hand. Teflon
coated stainless steel
barrel eliminates sticking
or freezing. Micrometer

type volume selector. No
syringe or pipette needed.

71-646-01 Man-O-pet
Automatic Pipettor complete

with tubing, check valve and
sinker...each $27.95

Manostat MAN-O-PET

GREINER
SCIENTIFIC

CORPORATION

20 N. MOORE ST., DEPT. 524 N.Y. 13, N.Y.

MINIMUM CONTACT-MAXIMUM SAFETY

with self-sticking
TIME LABORATORY
TAPES and LABELS

Self-sticking tapes and labels eliminate
a direct source of personal contami-
nation in laboratories. Pre-printed or
plain tapes and labels provide a quick
means of marking laboratory equip-
ment. Just write necessary data on
label (use pencil, pen or grease mark-
er) and place it on any surface —
glass, metal or plastic. Labels stick
tight through autoclave (upt0250°),

deep freeze (to —70°), or water bath. When no longer needed these tapes
and labels can be quickly removed leaving no sticky residue. Vinyl Coated —

available in white or colors.

TIMER

See your laboratory or hospital supplier for a
complete selection of Time Tapes and Labels,

PROFESSIONAL TAPE CO., INC.
365 Burlington Avenue + Riverside, lllinois 60546
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Precision and ultra precision

All RGl micrometric burets and syringes offer unmatched
accuracy and operating convenience.

The ultimate is the new RGI Ultra-Precision Micrometer Buret
and Syringe with digital readout and parallax-free vernier.
Built around a Swiss made micrometer precise to one part in
25,000, this instrument is available in two sizes: 0.25 ml.
in .00001 ml. divisions, and 2.5 ml. in .0001 ml. divisions.

In manufacture, the micrometer lead screw is machined to 40
millionths of an inch and the plunger is ground to 50 millionths.
This assures a reproducible accuracy of .02 to .04%.

form. Write for your free copy today.

RGI!] INCORPORATED I I

BOX 732, VINELAND, NEW JERSEY E

Cost is surprisingly low.
Complete information is available in catalog
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High Resolution
Nuclear Particle
Detection

TMC can provide solid state
detectors, solid state detec-
tor preamplifiers and an Am-
plifier-Coincidence System
for a complete, compact de-
tection system. They are
designed for use with TMC
and other pulse height analy-
sis systems.

DETECTORS

Lithium Drift types for high resolution
energy measurements of beta par-
ticles, high energy protons and other
charged particles.

® 5 sensitive areas: 80 to 500 mm?
® 5 thicknesses: % to 5 mm
o Dead layer less than ¥, micron

® Can be cooled to liquid nitrogen
temperatures

@ Available in transmission mounts
@ No guard rings required

PREAMPLIFIERS

3 models for most specific solid state 54“‘ wmsien s

detector input requirements.

o Model 321: extremely low noise, 1)
moderate input capacity; Model | =
322: high input capacity, moderate | o
noise; Model 323: low noise and 2
good resolution with low capacity
detectors

AMPLIFIER-COINCIDENCE SYSTEM

Model 320 for solid state detectors, .
scintillation detectors and gas-filled
counters.

® Built-in linear, biased and delayed « = = = .
amplifiers; single-channel pulse © | C ;
height analyzer; linear gate; 10
nsec. and slow coincidence circuits;
bi-phase and output shapers; zero
crossover discriminator

e Individual circuits can be con-
nected in any configuration

Detailed data available from TMC offices or write Technical Measurement
Corporation, 441 Washington Avenue, North Haven, Connecticut.

- TECHNICAL MEASUREMENT CORPORATION

See us at the thirteenth Annual Physics Show,
Booth 59-60 Statler Hilton, New York—January 27 to 30



analytic Psychotherapists, Inc., New York,
N.Y. (Miss M. Nelson, 1965 Conference
Program, Box 255, East Setauket, Long
Island, N.Y.)

14-11. German Foundation for the De-
veloping Countries, Public Health Train-
ing Problems in Asia, intern. seminar,
Berlin, Germany. (GFDC, Tagungsreferat,
Agrippinenstrasse 10, 53 Bonn, Germany)

14-18. American Inst. Mining, Metal-
lurgical and Petroleum Engineers, annual,
Chicago, Ill. (R. W. Taylor, AIME, 345
E. 47 St.,, New York, N.Y. 10017)

14-18. Society of Economic Geologists,
annual, Chicago, Ill. (E. N. Cameron,
Room 30, Science Hall, Univ. of Wiscon-
sin, Madison)

15-17. Flight Testing Conf., American
Inst. of Aeronautics and Astronautics,
Huntsville, Ala. (D. L. Raymond, AIAA,
1290 Avenue of the Americas, New York,
N.Y. 10019)

15-17. American Standards Assoc., Inc.,
Chicago, Ill. (ASA, Inc, 10 E. 40 St.,
New York, N.Y. 10016)

15-20. Impact of Mendelism on Agri-
culture, Biology, and Medicine, intern,
symp., New Delhi, India. (A. T. Natara-
jan, Secretary, Indian Soc. of Genetics
and Plant Breeding, Division of Botany,
Indian Agricultural Research Inst., New
Delhi 12)

17. Use of Enzymes in the Food Indus-
try, seminar, New York Inst. of Food
Technologists, Inc., New York, N.Y. (A.
Bolaffi, Jell-O Division Laboratories, Gen-
eral Foods Technical Center, Tarrytown,
N.Y)

17. Colors in Food, seminar, New York
Inst. of Food Technologists, Inc., New
York, N.Y. (A. Bolaffi, Jell-O Division
Laboratories, General Foods Technical
Center, Tarrytown, N.Y.)

17-19. American Acad. of Occupational
Medicine, annual, Columbus, Ohio. (G.
M. Hemmett, AAOM, Eastman Kodak
Co., 343 State Street, Rochester 4, N.Y.)

~17-19. Solid State Circuits, intern. conf.,
Inst. of Electrical and Electronics Engi-
neers, Philadelphia, Pa. (R. Emberson,
IEEE, Box A, Lenox Hill Station, New
York, N.Y. 10021)

17-21. American College of Cardiology,
annual, Boston, Mass. (Executive Director
of the College, Empire State Building,
New York, N.Y. 10001)

18-19. Mechanical and Transplant
Heart Substitutes, symp., Heart Assoc. of
Southeastern Pennsylvania, Philadelphia.
(L. L. Perry. "TASP, 318 S. 19 St., Phila-
delphia 19103)

18-20. Skin Bacteria in Infection, symp.,
San Francisco, Calif. (Administrative Sec-
retary, Div. of Dermatology, Univ. of
California, San Francisco Medical Center,
San Francisco 94122)

19-20. Comparative Psychopathology—
Animal and Human, annual symp., Amer-
ican Psychopathological Assoc., New York,
N.Y. (F. J. Kallmann, APA, 722 W. 168
St., New York 10032)

20. Reliability, 6th annual West Coast
symp., American Soc. for Quality Control,
Los Angeles, Calif. (A. S. Golant, Rocket-
dyne, Canoga Park, Calif.)

20-26. Caribbean Dental Convention,
4th annual, Port of Spain, Trinidad. (K.
Henry, Dental Assoc. of Trinidad and
Tobago, 109 Frederick St., Port of Spain)
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Measurement |

I
<«|0.08C
Melabs means:
Millidegree | | |wmin-
Temperature
& Control [ 1717171 |

Solid-state = — SR
Controller = = o &
It's Melabs’ Model CTC-1 , & ® il i v ? ;
PROPORTIONAL TEMPER- “w
ATURE CONTROLLER for millidegree control. Features a con-
tinuously adjustable control range of —200 to +1200°C,
variable 0.1 to 1.0°C bandwidths for oscillation-free operation,
and a sensitive phase-comparison system that's unaffected by
amplitude variations. Solid-state design frees the package of
failure-prone mechanical and electronic components. Typical
control curve shown above,

Stability: +£0.002°C short-term/+0.007°C long-term
Load Control: 1500 watts
Price: $425 plus $120 for platinum sensor, —200°C to +600°C.

Solid-state
Bridge

Melabs’ Model CTB-1
TEMPERATURE BRIDGE
produces highly accurate absolute and relative temperature
measurements in liquids, solids, or gases from —200° to
+400°C. Accuracy of absolute readings, when bridge and sen-
sor are calibrated together, is 20 millidegrees within £50°C
of any calibration point. Sensitivities for relative readings range
from x5 millidegrees at —200°C to +1 millidegree at 400°C,

Output provided for recordmg small deviations. All-solid-state
design,

Price: $690 plus $180 for calibrated sensor traceable to N.B.S.

MORE INFORMATION? Write to Melabs for informative
product brochures on state-of-the-art temperature control and
measurement instruments.

INSTRUMENTS OF QUALITY

3300 Hillview Ave., Stanford Industrial Park
® Palo Alto, California 94304
Phone: (415) 326-9500/TWX: 415-492-9488 /Cable: MELABS PALOALTQ
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Klett Summerson
Photoelectric Colorimeter

This instrument takes
the drudgery and er-
ror out of the count-
ing of bacterial colo-
nies.

K7€f f MANUFACTURING CO., INC.,

179 East 87th Street, New York, 28, N.Y.

No. 800-3

Test Tube
Model

140°F. (—96°C).

industrial,

Featuring cabinets from 1':—24
cu. ft. Pulldowns from ambient to

specification
and application
information

NEW!

ULTRA LOW
TEMPERATURE
FACT FILE

-140;

Revco cabinets are used the world over for

medical and- scientific research

projects. Send for this FREE line and fact
folder today. Chances are there’s a Revco cabi-
net just right for your next job application!

=2 EVG O INC. pept. 2815

Industrial Products Division .

Deerfield, Michigan

Unmatched:

W Versatility

| Reliability

M Simplicity of operation

THE
PHYSIOGRAPH

the complete physiological
recording system

Recorders

Choice of one to six recording chan-
nels, 12 fixed-speed or continuously
variable speed chart drive, rectilinear
or curvilinear ink writing. Operational
simplicity of all E & M precision equip-
ment permits immediate use by per-
sonnel untrained in electronics.

Transducers

E & M provides Transducers for
respiration —rrate, depth; air flow; im-

E & M INSTRUMENT CO., INC. '™
Box 14013 » 6030 England Street « Houston, Texas 77021 EN
Instrumentation for Research and Education

Send for 32 page, fully-illustrated catalog, #105.

pedance pneumography; plethysmogra-
phy, rheography; muscle pull— smooth,
skeletal, cardiac; gut motility; pressure;
blood pressure—direct and indirect;
blood flow; circulation times; oxygen
tension; pulse —rate, contour, velocity;
electrocardiography; heart rates; heart
sounds; electroencephalography; rheo-
encephalography; glandular secretions;
galvanic skin response; temperature;
electromyography; and others.
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E & M's Newest Pressure Transducer
The Linear-Core™ Model P-1000

The first in a wholly new series of force and pressure transducers
is now available, featuring wide range, low volume displacement
and a high overload factor. it reduces the per channel cost of
pressure recording, since no pre-amplifier is required. Des?ned
to operate into the PHYSIOGRAPH, the Linear-Core™ Model P-1000
provides maximum sensitivity of 4 mm. Hg/cm pen deflection. The
overall range is from -—200 to over 1000 mm.Hg. Volume displace-
ment: 0.7 mm* per 100 mm.Hg. Maximum overload: 4000 mm.Hg.
Internal calibration: 10 and 100 mm.Hg. Linearity and hysteresis:
+0.5% of selected range. E & M Instrument Co., Inc., 6030
England St., Houston, Texas 77021.

2 Channel Impedance Rheograph
For Many Applications

The new E & M Impedance Rheograph is a 2-
channel transducer/preamplifier for measurement
of pulsatile chan%es in human and animal blood
volume. Records through the E & M Physiograph
or suitable hi-gain recorder. This versatile, bat-
tery-powered unit is also used in Rheoencephalo-
Fraph , Blood Flow Studies, Plethysmography,
mpedance Pneumography, Pulse Wave Form
Analysis and other applications. Write E & M
Instrument Co., Inc., 6030 England St., Houston,
Texas 77021.
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NEW BOOKS

(Continued from page 392)

tropomyosin (7 papers); Energetics of
muscle contraction (6 papers); and Theo-
ries of muscle contraction (4 papers).

Biomedical Sciences Instrumentation.
vol. 2. Proceedings, Second National Sym-
posium (Albuquerque, N.M.), May 1964.
William E. Murry and Peter F. Salisbury,
Eds. Plenum Press, New York, 1964.
304 pp. Illus. $12.50. Twenty-five papers
presented at the symposium sponsored by
the Instrument Society of America; the
sessions were Transmission of vibratory
energy through tissue: A tool for the mea-
surement of physiological parameters (3
papers); Eye motion: Methods for mea-
surement and their significances (6 papers);
Implantable sensors (4 papers); Present
problems in physiological monitoring (6
papers); and Biotelemetry and physiology
(6 papers).

Bird Structure. An approach through
evolution, development, and function in
the fowl. D. A. Ede. Hutchinson, London,
1964. 120 pp. Illus. Paper, 15s. Intro-
ductory textbook.

The Birds of Costa Rica: Distribution
and Ecology (Bull. Am. Mus. Nat. Hist.
No. 128). Paul Slud. American Museum
of Natural History, New York, 1964. 430
pp. Ilus. Paper, $10.

Contributions to Developmental Neuro-
psychiatry. Paul Schilder. Lauretta Bender,
Ed. International Universities Press, New
York, 1964. 419 pp. Illus. $8.50.

Copper and Peroxides in Radiobiology
and Medicine. Jack Schubert. Thomas,
Springfield, I11., 1964. 229 pp. Illus. $9.

Depression. Proceedings of a sympo-
sium (Cambridge, England), September
1959. E. Beresford Davies, Ed. Cambridge
Univ. Press, New York, 1964. 394 pp.
Illus. $17.50. The papers presented and
discussions of the papers are included;
the main topics include clinical aspects,
psychological and psychopathological as-
pects, and neuropharmacological aspects
of depression and the therapy of depres-
sion.

Dynamics in Metazoan Evolution. The
origin of the coelom and segments. R. B.
Clark. Oxford Univ. Press, New York,
1964. 323 pp. Illus. $7.70.

Dynamic Studies of Metabolic Bone
Disease. O. H. Pearson and G. F. Joplin,
Eds. Davis, Philadelphia, Pa., 1964. 239
pp. Illus. $10. Twelve papers: “Study of
tracer techniques for bone disease” by
Goran, C. H. Bauer; “Interpretation of cal-
cium kinetic data” by Robert P. Heaney;
“Calcium*" accretion and resorption rates
in man” by F. W, Lafferty and O. H.
Pearson; “The quantitation of bone min-
eralization as an organ and tissue in
osteoporosis” by James S. Arnold; “Disuse
osteoporosis” by Robert P. Heaney; “High
dietary calcium and osteoporosis” by Leo
Lutwak; “The response of osteoporosis to
androgens, estrogens, and high calcium
intakes” by F. W. Lafferty, G. E. Spencer,
and O. H. Pearson; “Effects of corticoids
on bone” by Eugene Eisenberg; “Acceler-
ated aging and premature death of bone
cells in osteoporosis” by Marshall R.
Urist; “Skeletal dynamics in vitamin D
resistant rickets” by F. W. Lafferty, C.
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o knife edge construction

means

MODEL PL-800
Fast, accurate direct read out to =+
0.01 grams. Capacity 800 grams. Also
available in 1000g. capacity (PL-1)
with direct read out to 0.1 gram and
2000 gram capacity (PL-2) with direct
read out to 1.0g. (0.1g. by estimation).

MODEL DH-2 (a)
2000 gram capacity with dial 10g. x

0.1g. and notched beam 100g. x 10g.
increments. Available with tare beam

instead of notched beam (DH-2(b)).

4500 gram capacity models (DH-4(a)
and DH-4(b)) also available.

THE TORSION BALANCE COMPANY

MAIN OFFICE AND FACTORY: CLIFTON, NEW JERSEY

MODEL DWL-3V
200 gram capacity. Weight control dial
and fine weighing dial with vernier
makes possible direct readings from 100
grams to 0.01 grams. 500 gram capacity
model also available (DWL-5).

MODEL DWL-2

120 gram capacity. Dials permit direct
readings from 10 grams to 0.01 grams
(0.003 by estimation).

SALES OFFICES: CHICAGO, ILL.,, RICHARDSON, TEXAS, SAN MATEO, CALIFORNIA
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NOW! ALL YOUR
PIPETTE REQUIREMENTS
FROM ONE
MANUFACTURER

WRITE FOR . ..
NEW PFEIFFER (ATALOG #3564

JUST OFF
THE PRESS

% Contains the most complete line
of pipettes available from a
single manufacturer.

% Includes comprehensive ref-
erence chart of physical
properties of glass, and a
section on special depart-
mental markings and cus-
tom color coding.

Y Fully illustrated in
color with easy-to-
read product specifi-
cations and price
tables.

LOW COST
PROMPT DELIVERY

| HIGH ACCURACY

= PERMANENT MARKINGS

7%&6'“'”? EXPANDED PRODUCT LINES

% MICROLITER PIPETTES — Kirk, Lang Levy,
Measuring, Transfer.

% CHEMISTRY — Serological, Mohr, Kahn,
Ostwald, Volumetric, NBS Certified.

% CLINICAL — WBC, RBC, Sahli, Micro Sahli,
Prothrombin, Micro Folin, Newcomer, West-
ergren.

% SPECIAL — Water Analysis, Milk Testing,
Bacteriological, Breed-Brew, Bangs Dis-
ease, Kolmer.

PFEIFFER

& GLASS

INC.

MANUFACTURERS OF
THE FINEST PIPETTES
FOR 43 YEARS

140 BENNINGTON DR., ROCHESTER, N. Y. 14616

PHONE 716-865-1290

45 FRANKLIN STREET

NEW POLYSTYRENE
GEL COLUMN PACKING

SEPARATIONS OF FATTY ACIDS, OILS, AND LIPIDS
USING ORGANIC SOLVENTS ARE NOW POSSIBLE

TYPICAL SEPARATIONS

AVAILABLE 1IN

6 PERMEABILITY

RANGES AS FOLLOWS:

10° A 10* A
10° A 10° A
10" A 10 A

WATERS ASSOCIATES
FRAMINGHAM, MASSACHUSETTS

INC
617-872-6528
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H. Herndon, and O. H. Pearson; “Isotopic
(Ca*) analysis of the suppressive action of
aspirin on Paget’s disease of bone” by
Louis V. Avioli and Philip H. Henneman;
and “Urinary hydroxyproline as an index
of bone metabolism” by Leroy Klein and
Paul H. Curtiss, Jr.

Experience in Renal Transplantation.
Thomas E. Starzl. Saunders, Philadelphia,
1964. 403 pp. Tllus. $17.

Fabric and Mineral Analysis of Soils.
Roy Brewer. Wiley, New York, 1964, 484
pp. Illus. $15.

Fishes of the Great Lakes Region. Carl
L. Hubbs and Karl F. Lagler. Univ. of
Michigan Press, Ann Arbor, ed. 3, 1964.
263 pp. Illus. Plates. $6.95.

Flora Europaea. vol. 1, Lycopodiaceae
to Platanacea. T. G. Tutin, V. H. Hey-
wood, N. A. Burges, D. H. Valentine,
S. M. Walters, and D. A. Webb, Eds.
Cambridge Univ. Press, New York, 1964.
498 pp. Maps. $16.

Glossary of the British Flora. H.
Gilbert-Carter. Cambridge Univ. Press,
New York. ed. 3, 1964. 120 pp. $3.50.

Handbook of Pharmacology. The ac-
tions and uses of drugs. Windsor C. Cut-
ting. Appleton, Century, Crofts, New
York, ed. 2, 1964. 661 pp. Hlus. Paper,
$5.95.

Handbuch der Binnenfischerei Mittel-
europas. R. Demoll, H. N. Maier, and H.
H. Wundsch, Eds. vol. 2A, Anatomie der
Fische. Wilhelm Harder. Schweizerbart’-
sche, Berlin, 1964. Text, 322 pp.; plates,
121 pp. Illus. Paper, DM. 94; cloth, DM.
103.

An Index to the Collembola. Bull. Roy.
Soc. New Zealand, No. 7, vols. 1 and 2.
J. T. Salmon. Royal Soc. of New Zealand,
Wellington, 1964. vol. 1, 144 pp.; vol. 2,
500 pp. Paper.

Instrumentation with Semiconductors.
For medical researchers. Clinton C. Brown
and George N. Webb. Thomas, Spring-
field, IIl., 1964. 272 pp. Illus. $10.50.

International Biomedical Research. First
National Institutes of Health, Interna-
tional Symposium (Bethesda, Md.), Octo-
ber and November 1963. Kelly M. West,
Ed. U.S. Department of Health, Educa-
tion, and Welfare, Washington, D.C,
1964. 261 pp. The symposium was con-
cerned with international relationships as
they affect, and are affected by, medical
science.

International Review of Connective Tis-
sue Research. vol. 2. David A. Hall, Ed.
Academic Press, New York, 1964. 364
pp. Illus. $13. Seven papers: “The pre-
cipitation of collagen fibers from solution”
by G. C. Wood; “Elastic tissue” by John
P. Ayer; “Chemistry and metabolism of
connective tissue glycosaminoglycans (mu-
copolysaccharides)” by Helen Muir; “The
physiology of the connective tissues of
the reproductive tract” by R. D. Hark-
ness; “Diseases of collagen and related
tissues” by L. E. Glynn; “Aging of the
collagen fiber” by F. Verzar; and “Muco-
polysaccharides, collagen, and nonfibrillar
proteins in inflammation” by Albert De-
launay and Suzanne Bazin.

Intersexuality in Vertebrates, Including
Man. C. N. Armstrong and A. J. Mar-
shall, Eds. Academic Press, New York,
1964. 489 pp. Illus. $14. Seven papers:
“Chromosome deviations and sex in ver-
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LECTROPHORESIS
avant Analytical Systems

. The Most l’:nmplete Line for All Techniques™
ELECTROPHORESIS TANKS

3 analytically designed models— unique “see-
through” facility enables visual inspection
dunng run—strips or full sheet capacity from
221" 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 22%” 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 M 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

Savant Instruments, Inc.
221 PARK AVENUE [ HICKSYILLE, L. I., NEW YORK / (516) WEIls §-8774
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Digitize

Amino Acid
Liquid-Golumn
Chromatography

with Perkin-Elmer integrated data
reduction and programming systems

Perkin-Elmer digital translation equipment
puts the speed and accuracy of computers
to work with liquid-column chromatogra-
phy, by providing a complete and auto-
matic data link. Designed for compatibility
with the Honeywell and Bristol multi-chan-
nel and single-channel recorders, typically
used in Phoenix-Precision and Technicon
colorimeters, Perkin-Elmer systems provide
exceptional accuracy and reliability.

Perkin-Elmer undertakes complete equip-
ment responsibility between transmittance
and wavelength sources and a terminal
tape punch. Standard systems are supplied
with a FORTRAN program, providing auto-
matic base line correction and concentra-
tion calculations.

Complete systems include transducers for
the sensing sources, solid-state translation
equipment and a paper tape punch. Op-
tional versions provide for time-sharing in
a common translator for multiple-record-
ing stations, and common or multiple-tape
punches.

For complete descriptive information and
specifications, write to the Electronic Prod-
ucts Division, Perkin-Elmer Corporation,
784Main Avenue, Norwalk, Connecticut.

PERKIN-ELLMER

P.0. Box 531, Princeton, N.J.

nuclear coinciflence and time-of-
flight applicatiofs process gross coin-
cidence data atf100 Mc/sec. Maximum
2-tau resolutiog for pulse pair coinci-
dences better/than 2ns with plastic
phosphor pulsg sources . .. a 5-fold
improvement Jover current systems.
Provides 20 separate functions . . .
pulse height discrimination, nano-
second coincidence, pulse shaping,
fan-out, fan-in, etc.

Send for our new brochure

HAMNER ELECTRONICS CO., INC.

A Subsidiary of The Harshaw Chemica! Company

Visit us at the A.P.S. Show,
Booth 45-46
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HERE IS VWHY

KORAD

IS YOUR BEST SOURCE FOR

LASERS

~

WHATEVER YOUR APPLICATION. Korad offers a complete line of
LASERS — optically-pumped and injection types. You can choose the
exact power range you want, from 14 watt to 6 billion watts, and
energy to 500 joules.

JUST PLUG IT IN. Each Korad LASER is fully assembled and tested
at the factory. You buy a complete operating LASER — not part of a
‘‘do-it-yourself’’ kit. No extras to buy, match, and hook up.
PLANNED LAB GROWTH. Every Korad LASER can be converted to
giant pulse, higher power or more energy, later when you are ready
to grow. Modular design throughout.

UNION CARBIDE QUALITY. When you buy a Korad LASER, you are
secure in the knowledge that the reputation and overall know-how of
Union Carbide Corporation is designed and built into every part of
the LASER.

WAVE LENGTHS from ultraviolet to infrared.

CW INJECTION

LASER CALORIMETER
LASERS

6 GIGAWATT LASER

PORTABLE YAG LASER

The technical team at Korad built the first LASER.
The design and manufacture of LASERS is Korad's only business.

SEND FOR LASER CATALOG & NEW GUIDE TO SPECIFYING LASERS

UNION
KORAD
A SUBSIDIARY OF UNION CARBIDE CORPORATION

520 COLORADO AVE., SANTA MONICA, CALIF. 90406 PHONE: 213-393-6737
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tebrates” by R. A. Beatty; “Intersexuality
in fishes” by James W. Atz; “Intersexuality
in amphibians” by Charles L. Foote; “In-
tersexuality in reptiles” by Thomas R.
Forbes; “Intersexuality in birds” by Elsie
Taber; “Intersexuality in mammals” by
Joyce Bruner-Lorand; and “Intersexuality
in man” by C. N. Armstrong. Introduc-
tion by A. J. Marshall.

Mammals of the World. vols. 1-3.
Ernest P. Walker and others. Johns Hop-
kins Press, Baltimore, Md., 1964. vol. 1,
692 pp.; vol. 2, 865 pp. Illus. vols. 1 and 2,
$25; vol. 3, A Classified Bibliography,
783 pp., $12.50; 3 vols., $37.50.

Mental Retardation. A review of re-
search. Harvey A. Stevens and Rick Heber,
Eds. Univ. of Chicago Press, Chicago,
I, 1964. 516 pp. Illus. $12.50. Thirteen
papers: “Overview” by Harvey A. Stevens;
“Psychological evaluation and differential
diagnosis” by Arthur L. Benton; “Re-
search in education” by Samuel A. Kirk;
“Research in learning and performance”
by M. Ray Denny; “Personality” by Rick
Heber; “Relation of environmental fac-
tors to intellectual functioning” by Boyd
R. McCandless; “Social and occupational
adjustment” by Herbert Goldstein; “Epi-
demiology” by Ernest M. Gruenberg;
“Biochemical and clinical correlations” by
Harry A. Waisman and Theo Gerritsen;
“Genetics in Mental Retardation” by V.
Elving Anderson; “Teratogenesis of the
central nervous system” by F. Clarke
Fraser; “Neuropathology” by N. Mala-
mud; and “Behavioral disturbances in the
mentally retarded” by Delton C. Beier.

Methodology of Isolates. A symposium
organized by the Problem Commission of
Neurogenetics, World Federation of Neu-
rology (The Hague, Netherlands), Sep-
tember 1963. D. Klein, Ed. Karger, Basel,
Switzerland, 1964. 140 pp. Illus. Paper,
$7. Thirteen papers: “Some remarks on
the theoretical basis of the investigation
of isolates” by F. Vogel; “Genetic studies
on the Xavante Indians of the Brazilian
Mato Grosso” by J. V. Neel, P. C. Jun-
queira, F. M. Salzano, F. Keiter, and D.
Maybury-Lewis; “An evaluation of the
Kuru genetic hypothesis” by G. R. Wil-
liams, A. Fischer, J. L. Fischer, and L.
T. Kurland: “The biochemical recognition
of the carrier state of infantile amaurotic
family idiocy” by B. W. Volk, S. M.
Aranson, and A. Saifer; “Metabolic de-
fects in some isolates of Israel” by E.
Goldschmidt and L. Cividalli; “Studies in
isolates” by G. R. Fraser; “Considerations
on the isolate problem based on research
in population genetics” by W. F. Haber-
landt; “Manifestations of a recessive gene
for microcephaly in a population isolate”
by H. W. Kloepfer, R. V. Platou, and
W. J. Hansche; “Studies on human popu-
lation genetics and anthropology in iso-
lates on the Aland Islands” by A. W.
Eriksson and H. Forsius; “Démographie
et généalogie de différents types d’isolats”
by R. Gessain; “Heredoataxia in western
Norway: Some experiences from a pre-
liminary investigation” by H. Skre; “Isolat
et diffusion des mutations chez ’homme”
by J. Sutter; “Geographical distribution of
some isolates with neuro-genetical afflic-
tions in Switzerland” by D. Klein and
F. Ammann.

Methods in Medical Research. vol. 10.
H. N. Eisen, G. D. Snell, J. L. Strominger,
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and I. Lieberman, Eds. Year Book Medi-
cal Publishers, Chicago, 1964. 389 pp.
Illus. $11.50. The 48 papers are grouped
under the following headings: Methods
for Study of Histocompatibility Genes and
Isoantigens (9 papers); Some Methods Ap-
plicable to Study of Experimental Hyper-
sensitivity (23 papers); Resistance to
Chemotherapeutic Agents (10 papers); and
Methods with Cultures of Dispersed Ani-
mal Cells (5 papers).

A Model of the Brain. J. Z. Young. Ox-
ford Univ. Press, New York, 1964. 358
pp. Illus. $8.

Oral Histology: Inheritance and De-
velopment. D. Vincent Provenza. Lippin-
cott, Philadelphia, 1964. 562 pp. Illus. $14.

Oxygen in the Animal Organism. Pro-
ceedings of a symposium (London), Sep-
tember 1963. Frank Dickens and Eric Neil,
Eds. Pergamon, London; Macmillan, New
York, 1964. 712 pp. Illus. $22.50. Con-
tains some 32 papers, and the discussions
of the papers, presented at the symposium
which was jointly sponsored by the In-
ternational Union of Biochemistry and
the International Union of Physiological
Sciences.

Patterns of Mammalian Reproduction.
S. A. Asdell. Cornell Univ. Press, Ithaca,
N.Y., ed. 2, 1964. 684 pp. $9.75.

Plant Growth and Development. A.
Carl Leopold. McGraw-Hill, New York,
1964. 480 pp. Illus. $12.50.

Programmed Genetics. vol. 2, Chromo-
some Behavior. Chester A. Lawson and
Mary Alice Burmester. Heath, Boston,
1964. 148 pp. Illus. Paper, $2.95.

Progress in Hematology. vol. 4. Carl V.
Moore and Elmer B. Brown, Eds. Grune
and Stratton, New York, 1964. 319 pp.
Illus. $13.75. Ten papers: “Heme syn-
thesis in erythroid cells” by S. Granick
and Richard D. Levere; “Methemoglo-
binemia in man” by Ernest R. Jaffé and
Paul Heller; “Erythropoietin” by Robert
D. Lange and Vera Pavlovic-Kentera;
“Chemistry of the ABH blood group sub-
stances” by Gerald Schiffman and Donald
M. Marcus; “Lead poisoning: Hematologic
aspects” by Robert C. Griggs; “Chloram-
phenicol toxicity: Clinical features and
pathogenesis” by Adel A. Yunis and Gor-
don R. Bloomberg; “Myeloma proteins and
macroglobulins: Hallmarks of disease and
models of antibodies” by George M. Ber-
nier and Frank W. Putnam; “Recent ad-
vances in acute leukemia” by Emil J.
Freireich and Emil Frei, III; “Von Wille-
brand’s disease” by Emily M. Barrow and
John B. Graham; and “Platelet and leu-
kocyte isoantigens and their antibodies:
Serologic, physiologic, and clinical studies”
by N. Raphael Shulman, Victor J. Marder,
Merilyn C. Hiller, and Ellen Collier.

Pulsatile Blood Flow. Proceedings of
the First International Symposium (Phila-
delphia), April 1963. E. O. Attinger, Ed.
McGraw-Hill, New York, 1964. 476 pp.
Illus. $17.50. Some 26 papers on various
physical and physiological aspects of ar-
terial hemodynamics.

The Rabbit in Eye Research. Compiled
and edited by Jack H. Prince. Thomas,
Springfield, I1l., 1964. 668 pp. Illus. $37.
Contributors are Charles D. Diesem, Irma
Eglitis, Ake Holmberg, V. Everett Kinsey,
David G. McConnell, Sven Erik Nilsson,
Jack H. Prince, D. V. N. Reddy, Gordon
L. Ruskell, and Fritiof S. Sjéstrand.

22 JANUARY 1965

BRONWILL

PRESENTS

THE MSK...

THE INTERNATIONALLY ACCLAIMED
BRAUN MECHANICAL

CELL HOMOGENIZER

The outstanding Braun MSK cell homogeni-
zer, fully adapted for use in this country, pre-
pares cell-free extracts for enzyme studies . . .
homogenizes yeast, bacteria, tissue cultures
or organs . . . pulverizes coarse particles (such
as pigments or plastics), in either dry or sus-
pended states . . . and yields intact subcellular
particles (for example, yeast mitochondria
and bacterial cell walls), ready for study.
Biochemists, microbiologists and other re-
search scientists now have at their disposal
this extremely efficient, highly effective and
speedy tool for use with material either in the
dry state or in suspension.
e With yeast, 90% disruption of 10 grams is
achieved in only 30 seconds at 4000 rpm—
99% in 60 seconds!

e Most bacterial cells show 999, breakdown
in 2 minutes!

e Intact yeast mitochondria take just 20 to
30 seconds for preparation!

The remarkably short disruption time of the
Braun MSK allows the processing of a series
of batches, if necessary, in a relatively short
period.

The Braun MSK features two-speed, circu-
lar shaking action. Cell walls are broken down
by violent tumbling action of tiny glass beads.
The sample may be cooled with CO, and kept
below 5° C.

If the Braun MSK would be useful in your
work, drop us a note and we'll send you all
the details,

Exclusive Representation of B. Braun, Germany

BRONWILL SCIENTIFIC

A DIVISION OF WILL SCIENTIFIC, INC.

277 N. GOODMAN ST., ROCHESTER, N.Y. 14601
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BOROSILICATE

LSS

COSTS LESS THAN
PLASTIC
WHEN YOU SPECIFY

( MERTEX )’

DISPOSABLE
CULTURE TUBES

NEW DISPOSABLE CULTURE TUBES FULFILL
FEDERAL SPECS. NO. DD-G-541a and U.S. PHARMA-
COPOEIA REQUIREMENTS FOR TYPE 1 GLASS.

*
*

*

X

Will not crack or break when either heated over
an open flame or frozen.

Annealed at approximately 1020F., strain free
and chemically clean.

Minimum alkali content. Non-contaminating.
Do not affect the Ph of either the most delicate
chemical solution or tissue culture cells.

5 Sizes: 75x10mm, 75x 12mm, 100x 13mm,
100 x 16mm, 150 x 16mm.

Surprisingly low priced. May be assorted with
any of many other Mercer products for even
lower cost.

Call your supply house today or drop us a note
for free samples of any sizes.

MERCER GLASS WORKS INC.

725 Broadway, New York 3, New York

Manufacturers and importers of over 5000 hospital

and laboratory essentials
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MSE ‘Ultrasonic Disintegrators
engineered for sonic efficiency

Titanium Probes

Bat

Acoustic Insulation

TITANIUM? Why are MSE probes made of a unique,
difficult to machine and costly metal?

because research* proved that titanium has superb acous-
tical properties—twice that of stainless steel—and is so
tough that it eliminates erosion, flaking and contamination.

Why are there two interchangeable probes?

research® has shown that probe amplitude and sample
volume must be matched for greatest sonic efficiency—too
high a probe amplitude increases heat and turbulence which
in turn decrease cell disruption—MSE provides a large
probe of low amplitude for small volumes or reduction of
viscosity of large volumes, and a smaller probe of high
amplitude (9 times higher) for large volumes.

Why an acoustically insulated cabinet?

to minimize acoustic trauma to investigators, an important
consideration in a busy laboratory.

Why a glass batch treatment vessel with cooling jacket?

research® has proven that thick walled glass withstands
sonic power, conducts heat transfer satisfactorily, and
increases sonic efficiency—stainless steel, although a more
efficient cooling material, decreases cell disruption. (The
500 watt model has a Titanium flow through cooling
assembly, the ultimate in cooling and sonic efficiency!)

Why 60 watt and 500 watt models?

again, sonic efficiency—cell disruption is the true measure
of ultrasonic disintegrators—the only reason for higher
wattage is heavy duty production work. Therefore MSE
offers the 60 watt laboratory instrument for research and
the 500 watt heavy duty model for production and large
volumes (up to 1,000 ml),

*The Disintegration of Bacteria and other Micro-
organisms, D. E. Hughes, Journal of Biochem-
ical and Microbiological Technology and
Engineering. Vol. 111, No. 4 pp. 405-433 (1961)
Cell Disruption by Ultrasound, D. E. Hughes
and S.L. Nyborg, Science Volume 138, No. 3537
pp. 108-114 (1962)

Write for technical data and reprints.

INSTRUMENTATION ASSOCIATES, INC.

17 West 60th Street - New York 23, N. Y. - Clrcle 5-0840

SCIENCE, VOL. 147



Selenium. Geobotany, biochemistry,
toxicity, and nutrition. Irene Rosenfeld
and Orville A. Beath. Academic Press,
New York, 1964. 423 pp. Illus. $15.

Serum Proteins and the Dysprotein-
emias. F. William Sunderman and F. Wil-
liam Sunderman, Jr., Eds. Lippincott,
Philadelphia, 1964. 473 pp. Illus. Forty-
five papers; proceedings of an applied
seminar on the serum proteins and the
dysproteinemias (Washington, D.C.), which
was held under the auspices of the As-
sociation of Clinical Scientists.

Somatic Cell Genetics. Fourth Macy
Conference on Genetics, Princeton, N.J.
Robert S. Krooth, Ed. Univ. of Michigan
Press, Ann Arbor, 1964. 303 pp. Illus.
$10. Ten papers: “The study of gross
chromosomal abnormalities” by Jerome
Lejeune; “Summary of technical problems”
by Harry S. Eagle; “Introduction to the
study of markers in cell cultures” by
Stanley M. Gartler; “Study of the H-2
locus in murine cell cultures” by Leonard
A. Herzenberg; “Study of galactosemia,
acatalasemia, and other human metabolic
mutants in cell culture” by Robert S.
Krooth; “Study of glucose-6-phosphate de-
hydrogenase mutants in human cell cul-
ture” by Stanley M. Gartler; “Cellular ex-
pression of in vitro infection with onco-
genic virus” by Hilary Koprowski and
Klaus E. Bayreuther; “Drug resistance as
a genetic marker” by Waclaw Szybalski;
“Chromosomal markers” by Boris Ephrus-
si; and “Criteria for the proof of virogeny
in mammalian cells” by Hilary Koprowski.

Steroid Analysis by Gas Liquid Chrom-
atogaphy. A. Anne Patti and Arthur A.
Stein. Thomas, Springfield, I1l., 1964. 103
pp. Illus. $5.50.

Strahlenschutz in Forschung und Praxis.
vol. 4. Hans-Joachim Melching, Wolf-
gang Frik, Hubert Keim, Hans-Adolf
Ladner, and Konrad Schroder, Eds. Rom-
bach, Freiburg, Germany, 1964. 380 pp.
Hlus. DM. 72.

Symposium on Molecular Action of
Mutagenic and Carcinogenic Agents. Held
at Gatlinburg, Tenn., in April 1964. Alex-
ander Hollaender, Ed. Oak Ridge National
Laboratory, Oak Ridge, Tenn., 1964. 199
pp. Illus. Paper. Twelve papers reprinted
from Journal of Cellular and Comparative
Physiology.

Tetrapyrrole Biosynthesis and Its Reg-
ulation. June Lascelles. Benjamin, New
York, 1964. 144 pp. Illus. $7.70.

Thermophilic Fungi. An account of their
biology, activities, and classification. Don-
ald G. Cooney and Ralph Emerson. Free-
man, San Francisco, Calif., 1964. 200 pp.
Illus. $5.

The Thymus in Immunobiology. Pro-
ceedings of a symposium (Minneapolis,
Minn.), 1962. Robert A. Good and Ann
E. Gabrielsen, Eds. Harper and Row, New
York, 1964. 800 pp. Illus. $24.50. A con-
ference sponsored by the University of
Minnesota, the National Foundation, and
the Committee on Tissue Transplantation,
Division of Medical Sciences, National
Academy of Sciences—National Research
Council. Thirty-six papers.

Zinsser’s Microbiology. David T. Smith,
Norman F. Conant, John R. Overman,
and others. Appleton, Century, Crofts
(Meredith), New York, ed. 13, 1964. 1232
pp. lllus.
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Kidney, 300X (Rochester General Hospital)

j SGREEN IMAGES..

as Brillvant, Detarled,
True mn Color, as with your
B&L Microscope!

With the Bausch & Lomb SpeedMatic Microprojector, group evaluation of
micropathology is as definitive as with your own quality microscope. The
image is vividly bright . . . crisply sharp and colors are faithfully projected.
Operation is so simple it’s virtually automatic. You can set it and forget it
...you’re free to talk and discuss.

Everything required by the most exacting lecturer or pathologist has
been incorporated in this superb, distortion-free instrument.

e Microscope objectives give unexcelled resolution with magnifications of
30x to 3000X%, at a projection distance of 12 feet.

e The carbon-arc lamp is electronically-fed and runs unattended for over
an hour . .. without any variation in illumination level.

e A built-in, heat-absorbent filter lets you project live specimens, unharmed.

o A Thyratron tube starts the motor and shuts it off when the carbons are
consumed.

e Burning carbons can be observed through a ground-glass porthole.

e Flick a lever... the right condenser, synchronized to the objective you
select, is in position . . . centered, focused and with no light spillage.

e Noise level is low, you concentrate on the screen, not on the instrument.

Mail the coupon to see the sharpest microprojection you ever saw...
using your own slides!

BAUSCH & LOMB

[] Please demonstrate the SpeedMatic Microprojector.
[0 Please send Catalog E-246.

BAUSCH & LOMB
INCORPORATED

85613 Bausch Street
Rochester 2, N. Y.

Name

(PLEASE PRINT)

Title....

Professional Address

[ —— = o g
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In Canada, write Bausch & Lomb Opticai Co., Dept. 856, Scientific Instrument Division, 16 Grosvenor St.. Toronto 5, Canadg
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Listen to the quiet!

As quiet as a vacuum pump can be ... that's one
of the important features Precision Engineers have
incorporated in our line of two stage, internal
vane, mechanical vacuum pumps. Hearing is be-
lieving, so why not ask- your Precision Scientific
Laboratory Supply Distributor for a demonstration.
He has them in stock, and won’t mind a bit be-
cause Precision Vacuum Pumps are 25% smaller
and lighter than the others. Easy to move about.
Take up less space.

Compare price and efficiency, too! You can buy
a Model 25 (25 liters/min. free air capacity) for
$140. What you save can help you buy more
pumps. You'll find they not only evacuate more
quickly, but give you up to 20% more pumping
capacity to 1 micron. And, while most pumps fall
off in efficiency below 1 micron, Precision Pumps
actually increase.

Sound good? Ask for that demonstration. Write
for complete information and name of your nearby
Precision Scientific Laboratory Supply Distributor.

Since 1920 « The tinest in Quality Laboratory Apparatus

PRECISION
SCIENTIFIC CO.

3737 W. Cortland Street, Chicago, lllinois 60647
Local Offices in New York * Chicago * Los Angeles

NEWS AND COMMENT

(Continued from page 385)

tration, and is designed to stimulate and
encourage research in theoretical biol-
ogy and theoretical biophysics. Predoc-
toral and postdoctoral fellowships are
available at the individual’s present rate
of salary. Deadline for applications:
1 March. (Harold J. Morowitz, Insti-
tute Director, Department of Molecular
Biology and Biophysics, Box 2166, Yale
Station, New Haven, Connecticut)

Scientists in the News

At Quadri-Science, Inc., Washington,
D.C.:

Hermann J. Muller, winner of the
1946 Nobel prize in physiology and
medicine, has become director of ge-
netic biology; and

Henry Taube, an inorganic chemist
and member of the National Academy
of Sciences, has been named director
of chemical research.

Maurice Ewing, director of Colum-
bia University’s Lamont Geological Ob-
servatory, has been awarded the Gold
Medal of the Royal Astronomical So-
ciety of Great Britain. Ewing received
the award for his “contributions to
marine geophysics.” The medal is the
first the society has given specifically
for geophysical work.

Robert S. Gordon, Jr., has been
named clinical director of the National
Institute of Arthritis and Metabolic
Diseases. Gordon had been a senior in-
vestigator in the laboratory of metabo-
lism at the National Heart Institute. He
succeeds Joseph J. Bunim, who died
in July.

Erland Nelson has been appointed
professor and head of the newly created
department of neurology at the Uni-
versity of Maryland School of Medi-
cine. Nelson was formerly on the fac-
ulty of the medical school at the Uni-
versity of Minnesota.

Carl G. Hartman, research consul-
tant at the Margaret Sanger Research
Bureau in New York City, has been
awarded the first Marshall Medal, an
award established by the British So-
ciety for the Study of Fertility.

Edgar T. Wherry, emeritus professor
of botany at the University of Penn-
sylvania, was awarded the Mary Soper
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FOR
YOURSELF

Yes, you can see what's going on
inside the new NALGENE® SEPA-
RATORY FUNNEL . . . right down
to the stopcock. See the demarca-
tion line clearly. Nalge's continu-
ing research has produced the first
polypropyléne separatory funnel...
unbreakable . . . translucent. New-
est techniques permit blow molding
the funnel in one continuous piece
. . . nothing to impede the flow of
the material. This separatory funnel
(125, 250 or 500 ml.) resists vir-
tually all chemicals, and you can
autoclave it, too. The non-sticking
TEFLON* TFE plug provides a per-
fect seal without lubrication. No lu-
brication . . . no contamination. A
polyethylene stopper won't freeze
under any provocation. Every time

a Nalgene separatory funnel is.

dropped, you're saving replacement
dollars. It doesn’t break! For more
information . . . write for Catalog
N-164, Dept. 21131, The Nalge Co.,
Inc., Rochester, New York 14602.

“Du Pont registered trademark

6:5 NALGENE
LABWARE

Leader in quality plastic labware since 1949

THE
MODEL
139

ultraviolet and visible grating
spectrophotometer is the best buy
whenever you want a modern,
high-precision and highly versatile
spectrophotometer system, featur-
ing extremely high purity of radi-
ation, operator convenience and
highest quality of manufacture.
Available through leading labora-
tory equipment dealers or the
Instrument Division of Perkin-Elmer
Corporation, 910 Main Ave-

nue, Norwalk, Connecticut.

PERKIN-ELMER

When is a
$2 Glove Bag
better than a

$1000 Dry Box?

Both Glove Bag and dry box are made to do an
equal job: provide a dry, inert or clean atmos-
phere. But 12R’s polyethylene Glove Bag is faster

to purge because it starts out flat . . . saving
time and gas! It's also transparent, light and
portable. Folded, Glove Bag slips easily into your
coat pocket . . . expanded you have up to two
cu. ft.* of clear work space! Most important,
you may use it over and over again or discard
it after a single experiment! And that's when
Glove Bag is better than all the rigid dry boxes
made!

*Larger models available,
write for literature.

INSTRUMENTS FOR RESEARCH & INDUSTRY

108 Franklin Ave. Cheltenham, Pa.



ours wavon. ADM-20

Sterilizing

Filtration and

Sterility Testing

T Now you can afford
E Iml"a E the convenience and accuracy of automatic data
plotting with an X-Y recorder. This new unit
H offers all the specifications and features neces-
w rth wrltln for sary to insure the ease of operation usually
found only in recorders twice the price.

E m 812" x 11” or 117 x 17" chart size

ADM-20, Sterilizing Filtration and Sterility Testing H m Zener reference voltages which eliminate
describes techniques for using Millipore filters to periodic battery replacement

sterilize pharmaceutical and biological solutions. In- fr:gg:“;):nel switch allows easy chart paper
cludes new MF technique for sterility testing of anti- SOl ot ipbdance

biotics in accordance_with F.D.A. regulations. To re- D% Reruraty
ceive a free copy of this 32-page manual, write to

Built-in electronic time base
Mllipore” FILTER CORPORATION

1 mv/in. maximum sensitivity, switch selects
able in 5 steps to 10 v/in.
145 Ashby Road, Bedford, Mass.

Electric pen lift

Snap-on pen assembly

Model HR-96T (812" x 11”) $1095
| Model HR-98T (117 x 177) $1195

Millipore® filters are cellulose plastic porous membranes made in ° |
twelve pore-size grades from 8 microns down to 10 millimicrons. In houston Instrument corporahon‘/

microfiltration or analysis, all matter larger than the filter pore size is
screened from fluids and retained on the filter surface.

4950 Terminal Avenue | Bellaire, Texas 77401 [ MOhawk 7-7403
Cable: HOINCO | TWX 713-.571.-2063

PERCIVAL PLANT GROWTH LABS

Standard or custom-engineered models
to meet your specific requirements

To obtain a wide range of temperatures
from 45° to 90° F., light intensities from
200 to 4000 ft. candles, and controlled
photo periods, select a Percival Plant
Growth Lab. Almost any set of climatic
conditions can be met by Percival's six

Mode! DC-20—A dew chamber Model E-57—A self-contained portable

that forms dew naturally, just bench model. Same climatic control as standard units or by Simple mOdiﬁC&tiOl’lS
like outdoors, at any tempera- larger models. Inside working area fth
ture between 45° and 90° F. In- [l 36" x 247 with 24” height. Takes a ot them.

side working area 287%” x 28%". minimum of laboratory space.

Want natural dew formation? Percival’s
new Dew Chamber provides it. Need a
constant temperature room? See Percival.
Whatever your needs, you can be sure of
economical, trouble-free operation when
you choose a Percival unit.

WRITE FOR FURTHER DETAILS TODAY!

eyt ) PERCIVAL REFRIGERATION
AND MANUFACTURING CO.

Box 589-S Boone, lowa

Model PGC-78—Portable model
with self-contained unit. Inside
working area 66” x 30”. For a
smaller unit, ask for MB-54 with
inside working area 44” x 26”.

Model PGW-132—A walk-in unit with
90”7 x 527 inside working area. Has REFRIGERATION
self-contained refrigeration unit. For
same size model with remote refrigera.
tion, ask for Model PGW.108.
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Pope Medal of Cranbrook Institute of
Science, Bloomfield Hills, Michigan.
The medal is the only award of the
Institute, and is ‘“bestowed from time
to time for distinguished contribution
to the plant sciences.”

Walter E. Loomis, professor of plant
physiology at Iowa State University, has
been appointed visiting professor of
botany at the University of North Caro-
lina, Chapel Hill, for the 1964-65 aca-
demic year.

Carl Cori has been named distin-
guished service professor of biological
chemistry at Washington University
School of Medicine, St. Louis. Cori,
who is head of the department of bio-
logical chemistry, was awarded the
Nobel Prize in 1947 for work on the
conversion in the body of glycogen into
glucose.

Antoni Zygmund has been appointed
the Gustavus F. and Ann M. Swift
Distinguished Service Professor of
Mathematics at the University of Chi-
cago. Zygmund has been professor of
mathematics at the university.

At Harvard University:

Duncan E. Reid has been appointed
the first Kate Macy Ladd Professor of
Obstetrics and Gynecology. Reid is head
of the department of obstetrics and
gynecology at the Medical School. The
professorship was established by Har-
vard following receipt of $500,000
from the Josiah Macy, Jr. Foundation
in New York.

Elkan R. Blout has become the first
Edward S. Harkness professor of bio-
logical chemistry. The Harkness pro-
fessorship was one of two chairs es-
tablished in the faculty of medicine by
the university from a gift of $1 million
from The Commonwealth Fund.

William C. Menninger and Beryl J.
Roberts have been awarded the 1964
Citation Awards of the Society of Pub-
lic Health Educators. Menninger, co-
founder of the Menninger Clinic and
Foundation for Psychiatric Treatment,
was cited for his “pioneering exploits
in broadening public interest and sup-
port for the prevention, care, and
treatment of mental illness in the
United States and abroad.” Roberts
was honored for “enlarging public
understanding about new preventive
techniques  against  overpopulation,
child diseases, malnutrition, sanitation,
tuberculosis, and cancer.” She is pro-
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{ ABSORBANCE )

Quantitative Chromatograms of 3
Columns .. Simultaneously Recorded

l nlll” ““F’#ﬂ .

Etll\‘[?

A contribution of the Gilford 2000 Multiple Sample Absorb-
ance Recorder is in the determination of the nucleotide
composition of DNA and RNA. For example, in the complete
separation of four ribonucleotides shown above, three
columns were eluted with formic acid and sequentially
monitored. On this chart, divided into two segments because
of space limitations, the recording is on a time-sharing basis
with three channels for the samples, and one for the base-
fine. Here, the samples were handled at a rate of 2 to 3 ml
per hr. by a set of four 1 cm path length Gilford Flow Through
Cuvettes. The cuvettes were sequentially positioned by the
Automatic Cuvette Positioner, and the baseline maintained
at zero by the Gilford Automatic Blank Compensator.

The determination of nucleotide composition is but one
important application of the Gilford 2000 Multiple Sample
Absorbance Recorder. Long term stability, linearity with
absorbance over a 0.0 to 3.0 O. D. range, and sensitivity to
changes of 0.001 of an O. D. suit this system to a variety of
spectrophotometric techniques—including density gradients,
enzyme kinetics and DNA-RNA thermal denaturation.
Standard accessories are available to adapt the Gilford 2000
to your application. Request brochure and quotation.

Gilford Instrument Laboratories Incorporated e Oberlin, Qhio 44074

.. Linear with
Absorbance

... the Gilford
Model 2000
Multiple Sample
Absorbance
Recorder

INSTRUMENT o

L..UPDATE

o

That old monochromator is
optically equivalent to many
of those recently intro-
duced. Add the moderately
priced Gilford photometer
and light source stabilizer
to form a stable and sensi-
tive modular spectropho-
tometer—linear with absorb-
ance from 0.000 to 3.000
0.D., and readable to 0.001
0.D. Then obtain further
attachments for automatic
numerical readout, multij-
ple sample handling and
recording with multichan-
nel offset control. Request
brochure and quotation.
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Phipps & Bird
POWER SUPPLY

Although designed primarily for operation to
Cat. No. 7092-620 Amplifiers, the Power Sup-
ply can be used as a general purpose supply
for amplifier development and operation. Any
or all the amplifier voltages may be used in-
dependently. 115 VAC, 60 cycle.

Catalog No. 7092-630

mmn MF’W

ot .m»r

PHIPEPS A BIRD, Me.

Bl Manufacturers & Distributors of Scienfific Equipment
NN2E 6th & Byrd Streets — Richmond, Virginia

Liquids and semiliquids are transferred
by means of peristaltic action on the
outside of plastic or rubber tubing.
Design of the basic pump mechanism
allows single and multiple tube
operation, thus making it possible to
multiply the pump’s capacity or to feed
multiple circuits simultaneously.

PUMPI N/ :!ATES

CAT NO. mi./min. ACCURACY PRICE*
600-1200 0.0042 to 228 +0.1% $400.00
500-1200 1.4t0 760 *3% $450.00
505-1200 1102280 *3% $500.00

*f.o.b. Dover, Mass.
Write for Bulletin 1200 and Catalog

HARVARD APPARATUS CO., INCG.

DOVER - MASSACHUSETTS - U.S.A. - 02030

(a non-profit organization)

the Modern Way
(the Gelman Way)( s
with CELLULOSE polyACETATE

SEPRAPHORE 1II®

FASTER—cuts electrophoresis time from 16 hours to a mere
30-90 minutes.
MORE VERSATILE—tet's you do what paper cannot do—
even LDH separations.
SHARPER—gives you clearer, more distinct separations (with
NO tailing) for greater analytic and diagnostic accuracy.
AND it gives you MORE FRACTIONS than paper.

write today for details and free sample

CEJGELMAN INSTRUMENT COMPANY

P.0. Box 1448 « Ann Arbor, Mich. 48106 « (313) 665-0651
FIRST IN MICROPOROUS MEMBRANE TECHNOLOGY

*Qur smallest walk-in incubator gives the %
capacity of more than 100 bench-type, one cubic
foot incubators! Most important, you're assured
temperature control within 0.25°C from above am-
bient to 60°C. It's easy and economical to operate,
too. The accurate ProportionAll control and scientific
air circulating systems assure constant temperature
at all times.

WALK-IN
i INCUBATOR
: REPLACES

1 *105

4 BENCH

k INCUBATORS!

Aluminum, pre-fab sections allow this incubator to be
assembled quickly, with no special labor or tools. It
operates on 115 Volts. Heavy load Porta-Shelves can
hold thousands of specimens!

Write for literature today.
[ a Eqi S Hydor Therme Coy

7166 Airport Highway-Pennsauken, New Jers
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fessor of health education at the Uni-
versity of California School of Public
Health, Berkeley. The awards, which
include a medallion and an engraved
citation, are the highest given by the
Society.

Carl L. Hubbs, professor of biology
at the Scripps Institution of Oceanog-
raphy at the University of California,
La Jolla, has been awarded the Leidy
Medal of the Academy of Natural
Sciences in Philadelphia, Pennsylvania.
The medal is the Academy’s only
award and carries a $100 honorarium.

Joseph Wood Krutch has been
awarded the Richard Prentice Ettinger
Medal for creative writing in both sci-
ence and literature. Krutch won the
medal and a $1000 honorarium for
representing ‘“‘the civilized conscience
of man extending its insight beyond
the grievous burdens of our exploding
technology.” The Ettinger Program is
sponsored jointly by the Rockefeller
Institute, the University of Pennsyl-
vania, and New York University.

Two promotions to endowed pro-
fessorships have been announced by
the University of Rochester:

Lionel McKenzie, chairman of the
~department of economics, will become
Munro Professor of Economics; and

Johannes Holtfreter, an experimen-
tal embryologist, will become Harris
Professor of Zoology.

Frederick T. Wall, professor and
chairman of the chemistry department
at the University of California, Santa
Barbara, has become editor of the
American Chemical Society’s Journal
of Physical Chemistry.

Charles V. Kidd, formerly associate
director for international activities at
the National Institutes of Health, has
joined the White House Office of Sci-
ence and Technology and has been
named Executive Secretary of the Fed-
eral Council for Science and Tech-
nology. Kidd succeeds Edward Wenk,
Jr., who has become Chief of the Sci-
ence Policy Research Division, Legis-
lative Reference Service, Library of
Congress.

Erratum: In the first sentence of R. E. Snow
and W. F. Seibert’s letter (18 Dec. 1964, p.
1527), the quotation from Dwight J. Ingle should
have read, “Studies on man have shown be-
yond reasonable doubt that ability to learn and
reason has a genetic basis.” In the fourth line,
the name of the first author referred to should
have been ‘“Newman.”
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NOW...5 1-pan balances
all with Ainsworth quality
at competitive prices

. MILLI-GRAD

Your choice of capacity,

TYPE SC TYPE 12
Capacity 200 gr. 80 gr.
Tare - — 40 gr.
Total Load —_ 120 gr.
Sensitivity 0.1 mg. 0.01 mg.
Readability by 0.05 mg. 0.005 mg.
estimation
Reproducibility +0.03mg.  +0.01 mg.
Dimensions 10%"w x 814 "w X
193 ”h 15%"”h
x 1812"d x 16”d
PRICE $895.00 $875.00

New, low-priced
Milli-Grad Type 23
with vernier readout.

sensitivity, size, price

TYPE 10 TYPE 21 TYPE 23
160 gr. 160 gr. 160 gr.
60 gr. - —
220 gr. - —_—
0.1 mg. 0.1 mg. 1mg.
0.05 mg. 0.05 mg. 0.5 mg.
+003mg. =+0.05mg. =+0.3 mg.
814"w x 814" w x 81" wX
15%”h 15%”h 15%”h
x 16”d x 16”d x 16”d
$670.00 $550.00 $530.00

Modifications: weigh below attachments available on all 1 pans, add B to Type No.;
Explosion proof available on all 1 pans, add A to Type No.; at extra cost. Type SCD diamond
balance; Type SCH with high weighing chamber; Type SC 300 extended capacity.

A BALANCE FOR EVERY NEED

The name Ainsworth is your guarantee
WRITE FOR CATALOG

WM. AINSWORTH & SONS, INC.

2151 LAWRENCE STREET < DENVER, COLORADO 80205

Telephone Area Code 303 255-1723
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