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Lee & Van Orden—

=N Ma~| BOOKS FOR EVERY
STUDENT OF CHEMISTRY

. . . beginner and advanced

A New (2nd) Edition for non-chemistry science majors

GENERAL CHEMISTRY-Inorganic and Organic

This New (2nd) Edition has been thoroughly scrutinized and care-
fully rewtitten to include information on the latest theories and
developments in chemistry., It is aimed directly at those science
students who, while not majoring in chemistry, need an under-
standing in depth of the fundamental principles of modern chem-
istry.

A primary feature of the text is its coverage of both inorganic and
organic chemistry—with one third of the hook devoted to presenta-
tion of the organic material.

Three completely new chapters have been included in this revision:
Colloids; The Nucleus and Chemistry; and An Introduction to Bio-
chemistry—the latter being especially valuable to students majoring

New (3rd) Edition!

in the health and biological sciences.

New information has been added on bonding, metallic complexes,
atomic structure and the Dalton theory (Atomic mass adjusted to
Carbon 12 per international standards 1962). New end sheets will
show the latest revisions in the periodic table and atomic chart.
Alrcady heavily illustrated in the first edition, the second edition
of the text contains many instructive new photos and drawings.

By GARTH L. LEE, Ph.D., Professor of Chemistry; and HARRIS O.
VAN ORDEN, Ph.D., Professor of Chemistry. Both at Utah State Uni-
versity: Logan, Utah, About 690 pages, 614”7 x 9147, with about 195 illustra-

tions. About $8.00.
New (2nd) Edition—Ready April!

An ideal book for the two-semester freshman course

Luder, Shepard, Vernon & Zuffanti— GENERAL CHEMISTRY

This New (37d) Edition clearly sets forth the basic facts and trends
of today’s modern chemistry. You'll find vital information ranging
from fowndation concepts to illuminating descriptions of organic
compounds. The level of the book assumes that the student possesses
some previous exposure to chemistty. The authors begin the text
with discussions on chemical structure and physical principles. Fol-
lowing this, outstanding sections on descriptive chemistry clearly
demonstrate the authors’ belief that general chemistry may be taught
at a high level without undertaking theoretical applications which
justifiably lie in the domain of physical chemistry. These sections
show how the logical study of the elements in combinations associ-
ated with their placement in the periodic table suffices to explain
most principles of fundamental chemistry.

Christensen’s

BODY FLUIDS and the

This well-designed programed text provides an effective key for self-
teaching on one of the most difficult subjects in biochemistry. The
author leads the reader to clear comprehension of the behavior of
the hydrogen ion and the substances reactive to it . . . and the
role they play in health and disease. Presupposing only a minimal
acquaintance with logarithms, stoichiometry, and structural chem-
istry. Dr. Christensen has skillfully welded theory to application.
He presents succinct descriptions of the chemical forces determining
the acidity, alkalinity, neutrality, composition, and volume of intra-
and extracellular fluids. The reader sees how dehydration can be
intensified by administration of water—how secretion of vasopressin
is increased by hypotonic plasma—and how the kidney limits over-

Please send and bill me:

P S A AL . W, T T o Ml e i G Ml AN Mot e (B VMR, M S SRS St

W. B. SAUNDERS COMPANY

Much of this New (3rd) Edition has becn revised and rewritten.
Chemical Kinetics now appears in a separate chapter, and a new
section on ionic reactions is included. Five entirely new chapters
have been added: Eguwilibrium and Spontaweous Reactions—Intro-
duction to Representative Elemenis-—Elements of the Second Period
—Hydroxylic  Acids and Their Derivatives——Coordination Com-
pounds.

By W. F. LUDER, Professor of Chemistry; ROBERT A. SHEPARD,
Professor of Chemistry; ARTHUR A. VERNON, Professor of Chemistry;
and SAVERIO ZUFFANTI, Professor of Chemistry. All at Northeastern
University; Boston, Mass. About 610 pages, 6%” x 93%”, with about 150
ilustrations. About $8.50.

New (3rd) Edition—Just Ready!

A new programed learning guide

ACID-BASE BALANCE

accumulation of the hydrogen ion in the patient suffering from
potassium deficiency.

Contents: pH and Dissociation—Sodium and Chloride Distribution
—Potassium and the Cellular Compartment—Calcium and Phos-
phorus—Gas  Transport—Metabolic and Respiratory Aspects  of
Neutrality—Renal Correction of the Neutrality.

By HALVOR N. CHRISTENSEN, Ph.D. Professor of Biological Chem-
istry and Chairman of the Department, The University of Michigan. 507
pages 7¥4” x 10%4”, with 125 figures. $6.50

X X Published October, 1964,
:I'he pH and Dissociation portion available as a separate text. 107 pages,
illustrated $2.25. New (2nd) Edition—Published July, 1964.

SC-3-12-65

West Washington Square, Philadelphia, Pa. 19105

O Lee and Van Orden-~GENERAL CHEMISTRY ............. About $8.00
00 Luder, Shepard, Vernon and Zuffanti—GENERAL CHEMISTRY . ...........oooooon. .. About $8.50
[ Christensen—BODY FLUIDS .......... $6.50  Discount accorded to full-time teachers listing affiliation
Name Address Teaching Position
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Oscilloscope trace generated by analog
computer (PACE TR-10). The com-
puter was programmed to simulate
the spiral growth common in mollusks
and other invertebrates, By varying
the input constants, it is possible to
examine the spectrum of geometrical-
ly possible shell forms, including those
that do not occur naturally. See page
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Who needs
a new
ultracentrifuge?

Yes, who needs . ..
¢ unmatched temperature control
e more cycles per day
¢ life-time guaranteed rotors
e superior drive system
e maximum safety
¢ simplified operation
¢ unequalled service
e preparative and gradient capabilities
. . . maybe you do.
Look into the BD-2.
Send for complete brochure.

INTERNATIONAL @ E0UIPMENT CO.

300 Second Avenue *+ Needham Heights, Massachusetts 02194
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These six features, available only on the
VICKERS M-32 Microscope/Camera System, give you
new research capabilities unavailable with any other microscope!

Send for M-32 Catalog which fully describes many other design features of this microscope
and lists the wide range of optical and photomicrographic accessory equipment offered.

Vickers Instruments Incorporated

Successors to Cooke, Troughton & Simms, Inc. MI CROSCOUPES
15 Waite Court, Malden, Massachusetts 02148 * (617) 324-6666
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Spectrum Analysis Signal Enhancement

Mdssbauer Effect

Here's one analyzer system that really communicates. In fact,.

the ND-180 Analyzer System speaks more languages than any
other comparably priced analysis system available today. Speaks
them clearly, too, in terms of greater readout capabilities and
greater versatility in collecting and handling data.

It performs multichannel scaling and signal enhancing func-
tions in addition to pulse height analysis. And you can expand
your system from 512 channels (ND-180) to 1024 channels
(ND-181) at any time in the future that you need increased stor-
age capacity and greater resolution.

The versatility of ND-180 goes beyond language. For example,
accumulated data is processed by internal computer-oriented

12 MARCH 1965

No ofhet analyzer
‘speaks so many
different languages...

and has so much
to say

functions. Data reduction logic allows selected percentages of
information stored in half of the system's memory array to be
added to or subtracted from information stored in the other half.
Channel O is used as a pass counter to provide a record of the
number of additions or subtractions completed.

Integration capability is included so that data stored in a
selected number of adjacent channels can be summed to provide
an integrated count total.

Other functions include internal programming for automatic
recycling and transfer of data from either half of the memory
to the other half or from any quarter to any other quarter.

For more detailed information, write the address below.

NUCLEAR DATA INC
120 West Golf Road, Palatine, lllinois 60067
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This
Siemens

Munich R. & D. Center

Never before has electrical engineering covered

such a wide field as today. This extends from the

thin magnetic films of high-speed memories tothe

mammoth dimensions of modern turbine gener-
ators. Electrical systems operate with subminia-
ture waves only a thousandth of a millimeter in

length as well as low-frequency waves up to

several kilometers in length. Research has pene-
trated into a subtemperature region only a few

degrees above absolute zero. For its plasma

investigations it generates temperatures ap-
proaching that of the sun. Reactor technology har-
nesses the inmost forces of the atomic nucleus.
Communications satellites circle the earth.

These extreme achievements give an idea of the
broad range of our activities, which extend all
the way from the study of first principles to the
ultimate development of new products. That is
why the Siemens Group keeps 15,000 of its em-
ployees assigned to R&D projects alone. The
results of their efforts are of concrete benefit to
all of our customers: every system that leaves
our factories and every system we install reflects
the sum total of the experience acquired and
evaluated daily at our R&D laboratories,



SIEMENS

Elmiskop IA

The ELMISKOP lA meets the increased re-
quirements which science and engineering
make today of a high-power electron micro-
scope. Test photographs with instruments out
of current production have shown resolutions
of 4A and below.

Important data:

Guaranteed point resolution 8A

Resolution achieved with instruments

out of current production 4A R
Theoretical limit of point resolution 3A
Numerous accessories open up new research
avenues to the electron microscopist.

The ELMISKOP ll—a medium-class 15A reso-
lution electromagnetic electron microscope—
for routine examinations. It is most suitable for
hospital, college, and university research and
training programs.

SIEMENS SERVICE ORGANIZATION in the
United States assures continuing maintenance,
prompt service in emergencies.

SIEMENS AMERICA INCORPORATED
350 Fifth Avenue, New York, N.Y. 10001

A Corporation of THE SIEMENS GROUP IN GERMANY
Berlin « Munich « Erlangen

In Canada:

SIEMENS HALSKE SIEMENS SCHUCKERT (CANADA) LTD.
407 McGill Street, Montreal 1, P.Q.



This multiple coincidence unit
accepts five input signals,
produces four simultaneous output signals,
and outperforms
any other system you can buy.

But the Cosmic 801 is not in a class by itself . ..

The Cosmic 801 Multiple Coincidence Unit is designed to
give you a coincidence system more flexible and reliable than
any other you can buy. The four coincidence circuits — each
able to present a different set of coincidence conditions — can
be used to direct data to four separate sections of the analyzer
memory, making it possible for you to study four aspects of a
decay scheme at the same time.

The Cosmic 801 has a separate resolving time control for
each channel rather than a single control for all channels. With
this you are able to optimize the coincidence circuitry for dif-
ferent detectors in a particular coincidence experiment.

The 801 also gives you a separate fine delay control for each
channel. This allows you to optimize each channel individually
to compensate for the propagation delay inherent in any elec-
tronic system. In addition, the 801 has a coarse delay switch
for accidental coincidence evaluation.

801 Removes Uncertainty of Pixlse-Arrival-Time
When Amplitude Restriction Is Used

The single channel analyzer’s upper and lower discriminators
are long-period one-shot multivibrators that are triggered by
the input signals and interrogated and reset by the signals de-
rived from the trailing edge of the Fast Discriminator. This
Cosmic feature removes the uncertainty in the Fast Discrimi-
nator and Single Channel Analyzer Pulse-Arrival-Time at the
Fast/Slow Coincidence Circuit. Slow coincidence means ampli-
tude restriction and by no means increases chance coincidence.

On the contrary, slow coincidence reduces chance coincidence’

by reducing Pulse-Arrival-Time produced from the detector
system. With the Cosmic 801 you can use shorter resolving time.

The unique design of the Fast Discriminator permits recov-
ery time to be determined by the time the input signal passes
through zero — regardless of the discriminator bias setting.

Extendable block circuitry can be used to prevent the count-
ing of those events that may have been distorted by previous
closely occurring events at the detector or any of the inter-
vening circuits. A much more active source may therefore be
counted without spectrum distortion.

1013 Different Coincidence Combinations

Complete flexibility is achieved by using plug-ins and patch
cords similar to that used in computer programming. You can
get as many as 1013 different coincidence combinations with
this patch-cord programming.

Fast/Fast coincidence studies without slow coincidence
(amplitude restriction) can be done by removing the patch-
cord or by throwing the appropriate front panel switch to the
‘OuUT’ position.

The Cosmic 801 is also available with one coincidence cir-
cuit. The plug-in feature of the circuit lets you add one, two
or three coincidence circuits at a later date. Generally two
plug-in circuit boards are used for simple coincidence work.
Thus with four plug-in units you can conduct two separate
simple coincidence experiments simultaneously.

The Cosmic Model 802-B Plug-In Unit can be used in place
of the Model 801-B as supplied in the basic unit. The 802-B,




. all our instruments give the same high-quality performance.

designed for only fast coincidence applications, exhibits less
than 10 nanoseconds of time shift. The 802-B can deliver up to
eight simultaneous outputs to the coincidence circuit.

The Model 801-B and 802-B Plug-In Units can also gen-
erate an anti-coincidence signal that can inhibit the operation
of any one of the fast coincidence circuits.

The Cosmic 801 Multiple Coincidence Unit is a versatile
system and with it you can perform a variety of experiments
including: delayed coincidence studies, angular correlation
studies and analysis of complex decay schemes and doubly
tagged compounds.

Modular Units for Greater Flexibility

Cosmic Radiation Labs conceived the idea and was the first
company to manufacture modular-construction front-panel
plug-in units for greater instrument flexibility. Modular units
immediately available from Cosmic include: Model 802-B,
Fast Discriminator (less than 10 nanoseconds of time shift);
901-AP, Linear Amplifier; Model 1201, Linear Gate; Model
1301, White Emitter Follower; and Model 1402, Mixer-Adder
Amplifier. Cosmic is enlarging the scope of the system and is
developing new modules that will be announced in the coming
months. Cosmic was also the first company to manufacture a
solid state multiple coincidence unit. And Cosmic continues
to be the leader in coincidence instrumentation.

The key to this leadership is quality — the unequaled quality
that gives you instruments whose performance is pre-tested
and checked to insure perfect operation. All Cosmic solid state
components are completely checked on a curve tracer and all

units receive a 72 hour heat-test before shipment.

These stringent quality controls are routine at Cosmic —
and have been since 1955 when Cosmic was born. Since then
the quality and design of Cosmic instruments have become
known by the world’s leading scientists and laboratories; and
the dark blue color of Cosmic units, the color of outer space,
has become the company’s hallmark.

In addition to the 801, Cosmic also manufactures: Nuclear
Scaler-Timer Systems; Single Channel Analyzers; Linear Am-
plifiers; and the Spectrastat® Stabilizer.

For additional information on the Cosmic Model 801 Mul~
tiple Coincidence Unit — or for information on any Cosmic
instrument — simply return the coupon.
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COSMIC RADIATION LABS, INC., BELLPORT, N.Y., U.S.A.
Send me information on the following Cosmic units:

[0 801 Multiple Coincidence [] 901 SCA-Single Channel
Unit Analyzer
[0 802-B Fast Discriminator [J 1301-White Emitter

O 901-AP Linear Amplifier Follower

[0 1101-Nuclear Scaler- [0 1402-Mixer-Adder Amp
Timer System {0 PA-610-Low Noise Pre-

[0 1001-Spectrastat® Amplifier

[J 1201-Linear Gate
Name

Company
Address
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COSMIC RADIATION LABS, INC., BELLPORT, N.Y.,USA
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HEATEKIT IMPscope

a new electronic tool 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 « ldeal lab adjunct to classroom
material created by BSCS program

HEATHXKIT®

HEATHKIT 1965 [

HEATH COMPANY, Dept. 37-3
Benton Harbor, Michigan 49023

In Canada: Daystrom Ltd., Ontario, Canada

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

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

1194

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, I9IbS.. .. .oveiiinierenssannnnees. . $160.00
Factory Assembled EVW-3, scope, 191bs.............. .$250.00
Kit EVA-3-1, Accessory package, 31bs.........coovvv...835.00
Assembled EVW-3-1, Factory built accessories. .. .31bs....$50.00

SCIENCE, VOL. 147



*The anode current compris-
ing the “white” portion of
this ratio is measured with
a tungsten light source op-
erated at a color tempera-
ture of 2870°K. The anode
current comprising the

100 k
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sobee L. b .. . I S8 IEEREEN RS “‘red” portion of this ratio
' - o - . . ‘ is measured under condi-
, ‘ {1 7 - tions identical with the
W e ol s e yovune “white’’ measurement ex-
.5 . . - . cept that the light input is
transmitted through a spe-
cially selected red filter as
shown above.
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Red_to -White” Ratio* )(‘ Now! RCA introduces three new photomultipliers with

FA sensit.ivity rating_s controlled abqve_ 5800 angsj:rqms. A

Controlled I Y particularly desirable characteristic fqr radiation de-

7 \ tection and measurement in the red region of the spec-

Above 5800 !/ \ trum, this specified “red-to-white” ratio* is 5% or

/ % greater for RCA-4471; and 7% or greater for RCA-

Ang stroms / \ 4472 and 4473. The 4471 and 4472 have all the desir-

/ \ able features and characteristics of the 931A as

4 % well as a higher luminous sensitivity rating,while

/ LY the 4473 has all the desirable features and char-

% acteristics of the 1P21 as well as a higher lumi-

/ % nous sensitivity rating. The 4471 and 4472 are

/ % unilaterally interchangeable with the 931A

/! % and the 4473 is unilaterally interchangeable
/ % with the 1P21.

/ \ Recommended for critical applications for

/ \ detecting and measuring extremely low

/ \ levels of light, these three RCA photo-

] \ multipliers are excellent for use in such

/ \ applications as flame, spark, and arc

/ \ spectroscopy; in color printing proc-
! \ esses; and in flying spot scanners.

Complete data are available from

yvour RCA representative. See him

about these and other RCA light-

sensitive devices, Or, for informa-

tion on specific types, write: RCA,

Commercial Engineering, Sec-

tion C116Q-2, Harrison, N.J.

N ALSO AVAILABLE THRQUGH
B\ YOUR RCA INDUSTRIAL
Y TUBE DISTRIBUTOR

RCA Electronic Components and Devices

The Most Trusted Name
5 in Electronics
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Divisions on the Model 10 meter scale, shown here actual size, are 0.05 pH on 0-14 range, 0.01 pH on 3-pH unit expanded-scale range. Repeatability is better than %=0.005 pH; relative accuracy on expanded scale is =0.01 pH.

Take a long look
at the new standard
in pH readability

New CORNING®
Model 10
Expanded-
Scale

pH Meter

Its taut-band meter is 10” long. That lets
us put more scale divisions on it, yet keep
them big for easy, precise reading.

You can measure 0-14 pH, 0 to =1400 mv,
or expand any 3 pH units or 0 to %300 mv
across the entire scale.

All controls are on one front panel.

Push the function knob for the 0-14 scale.
Pull it to expand any 3 pH units. Read
directly for the most frequently used 5.5 to
8.5 pH range on expanded scale; any
3-pH-unit span can be accommodated.

The Model 10 is exceptionally stable, its
solid-state circuitry is designed to take
full advantage of the low-drift stability
you get in CORNING pH Electrodes with
Triple-Purpose Glass Membrane and in
CORNING Reference Electrodes.

Price? Just $485, complete with accessory
kit that includes the unique
CORNING electrodes.

Send for Bulletin SI-10 that details

all the Model 10 design advances that
mean ease of operation and dependability
in your lab. Scientific Instruments Dept. 10,
Corning Glass Works, 11 Blackstone St.,
Cambridge, Mass. 02139,

CORNING

SCIENTIFIC INSTRUMENTS
SCIENCE, VOL. 147




One to grow on,

Nuclear-Chicago’s new Model 8770 is a transistorized, direct-
reading scaler designed for classroom use. It can be used with
all types of radiation detectors and has an all-decade, 10-line
readout of up to 99,999 counts. It’s highly sensitive and has
a resolving time of only 10 microseconds. The built-in high-
voltage supply is continuously variable from --400 to 1500
volts, All controls are located on the front panel. The Model
8770 Scaler is a basic, precision instrument for radiation-
counting experiments and demonstrations, especially when
used in one of the Nuclear-Chicago counting systems described
below. Model 8770 Scaler alone, $350.

Four to learn from,

Four new radiation-counting systems for classroom and labo-
ratory use are also offered by Nuclear-Chicago. These systems
are based on the Model 8770 Scaler and encompass the funda-
mental methods of detecting and measuring radiation. Each
system is composed of the Model 8770 Scaler, the appropriate
detector system, and all the necessary components including:

dual timer for preset and elapsed time control of scaler;
absorbers and sample pans; solid- and liquid-state sources;
and our new Autoradiography Kit for introductory radiation
studies. The 4032 Geiger System and the 4030 Gas-Flow
System also include manuals detailing 33 experiments and a
manual of instructor’s notes containing helpful teaching aids.

Model 4032 Geiger Laboratory System

An efficient, end-window, Geiger-tube system for counting many
soft-beta isotopes, such as C-14, as well as gammas, hard alphas,
and betas. In addition to the components listed above, this system
also includes sample preparation set, detector with stand, and
C-14 beta source, Complete system, $695,

Model 4030 Gas-Flow Laboratory System

For counting soft betas from isotopes such as C-14 and Na-22,
Detector uses continuously replenished counting gas for greater
stability and efficiency than sealed Geiger tube. Also includes
detector with stand, sample preparation kit, one tank of Q-GAS®
with pressure regulator, and C-14 source. Complete system, $795,

Model 4033 Scintillation Laboratory System

For high-efficiency counting of gammas, as well as alphas and
betas. Can be set up for planchet-counting or well-counting of
solid or liquid samples. Also includes detector with NalI(Tl)
gamma crystal and interchangeable alpha and beta crystals,
detector stand, two Marinelli re-entrant beakers, two-piece lead
shield for crystal and sample holder, and alpha, beta, and gamma
sources. Complete system, $995.

Model 4031 Alpha, Beta, Gamma Laboratory System

Consists of all of the items included in the other three systems for
Geiger, gas-flow, and scintillation counting. The most complete,
versatile, precise system for classroom demonstrations, experis
ments, and even for graduate work, Complete system, $1295,

More to explore with.

Also new from Nuclear-Chicago: the Model 4011 Basic
Demonstration Laboratory System. Includes everything you
need for studies of Geiger-Miiller counting, cloud-chamber
phenomena, and basic experiments such as plant and animal
radioactivity uptake. Complete 4011 System, $299.

Full information on all of these components and systems is
contained in our new four-page brochure, Nuclear Science
Laboratory Systems for Education. Please write for your copy.

@;

NUCLEAR-CHICAGO

A DIVISION DF NUCLEAR-GHICAGO CORPORATION
349 Howard, Des Plaines, 11, 60018 U.S.A,

In Europe: Donker Curtiusstraat 7
Amsterdam W, The Netherlands

Nuc.c.5.218

These products are also available from leading distributors of scientific apparatus, Prices shown are for United States and Canada,

12 MARCH 1965
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Take full advantage of ORD technique...

WITH CARY MODEL 60 SPECTROPOLARIMETER

EN—— é,Zﬁyuu. o RO0 T 3000 8000 T 3400 T 3600 . 3800 4000

The comparison spectra, A and C,
show a sucrose sample recorded
under different absorbance condi-
tions. Spectrum C demonstrates the
ability of the CARY 60 to provide
valid dispersion data in regions of
high total absorbance, so often a
critical need. Note that except for
the expected increase in noise
due to increased absorbance, the
original dispersion spectrum

is accurately reproduced. Sucrose
was chosen because it gives

a simple one term Drude curve on
which deviations are easily seen.

CTRUM A= OF
S Sampie 0548
L Path t-en’gfh'
“Spectral Band Wid
Sean Speed:-3 A/sec

eriod: 3isec:

70
5

S See CARY MODEL 60 at
»»»»» Chmrmmmbirsmsizdimozil FASEB Conference, April 10-14.

Make your own analysis of Model 60 performance. A portfolio of ORD spectra for a variety of samples is available by writing for Data File E5071-35.

The CARY 60 provides the capability to utilize the ORD
technique fully: Its high resolution precisely defines peaks and troughs, mini-
mizes effects of rotation from adjacent bands, provides sharp spectra for more
accurate peak-to-trough measurements. High sensitivity permits measurement
of very dilute samples. Excellent stability (baseline drift less than 2 miilidegrees
per 8 hours) assures that precision is maintained even overlong periods.

Maximum versatility is achieved with controls that provide
operator freedom to utilize superior instrument performance over a variety of
sample conditions in either static or kinetic applications.

(!

APPLIED PHYSICS CORPORATION

2724 SOUTH PECK ROAD * MONROVIA, CALIFORNIA il

INSTRUMENTS

UV-VIS/IR/Raman Recording Spectrophotometers Spectropolarimeters « Vibrating Reed Electrometers and Amplifiers




Elastman Briefs

FOR MARCH

FOorm. ....coeuiniien it iiieiitntananenns liquid
Color. . ... viviiiiii it water white
Distilling range, 760 mm.............. 157-160°C.
Assay, by gas chromatography. .............. 999,

This is an excellent catalyst for the manufacture of
polyurethane foams. It is used as an intermediate in
rubber accelerators. The reaction products with
halomethyl compounds may be used as a treatment
for textiles to enhance shrink resistance, water
repellency, and softness.

Eastman Chemical Products, Inc.
Kingsport, Tennessee

1, 4-Cyclohexanebis(methylamine)

Form. ..o e iniieiainnnnnns clear liguid
Isomer content............... 409, cis, 609, trans
Botling range, 760 mm................ 239-244°C.
PUItY . o oot e e 99%,

This diamine is versatile: it mixes with water and
organic solvents; it reacts with atmospheric CO2 to
form a carbonate insoluble in the parent amine; it
should also interest urethane chemists.

Eastman Chemical Products, Inc.

Kingsport, Tennessee B31

c,G- -c|8

2.,6-Dioctadecyl-p-cresol

Form......ooi et viscous liquid
Color...........oiiiiiiin.. very slightly yellow
Solubility........ soluble in most non-polar solvents

This effective non-volatile antioxidant for polypro-
pylene and other systems now has FDA clearance
for use in polyolefins which are used for packaging
certain types of foods. (Federal Register, 29, No.
184, 13104, Sept. 19, 1964.) It is lawful for use in
adhesives under Federal Food Additive Regulation
21 CFR 121.2520.

Eastman Chemical Products, Inc.

Kingsport, Tennessee B58

—— - T T o - St t— " " f— T T

12 MARCH 1965

e

)

O
1, 4-Naphthogquinone
Form.....cuiuiiuieaininenannn red brown solid
Melting point. ........... ..., 125-126°C.
Purtty. ... e 5%,

Keep the resonating quinoid system intact and you
have a useful dyestuff intermediate. Be a little more
energetic and you can end up with something that
licks tar spot, black spot and powdery mildew.

Eastman Chemical Products, Inc.

Kingsport, Tennessee B59
C -(I:-C'
l}l H
N-isopropylaniline
FOorm....ooiiuiieiinnnennnnns light yellow liquid
Botlingpoint...........c. o, 206°C.
Assay, by gas chromatography............... 989%,

‘What with acrylic fibers creating new interest in
cationic dyes, you could try this in synthesizing azo
and triphenylmethane types. Look at it, too, as a
pesticide or rubber chemieal intermediate.

Eastman Chemical Products, inc.

Kingsport, Tennessee B63

:- ———————————————————————————————————— —wee

i Chemicals Sales Development Dept. ,

H Eastman Chemical Products, Inc.

H subsidiary of Eastman Kodak Company cs

H Kingsport, Tennessee

i Please send more data.on these chemicals:

i si8[_| B31[_| Bs8[ | Bs9[ | Be3[ |

i :

: Name

1

: Title

i

1]

1 Company

I

]

i Address

H

! City State Zip Code

: Visit the Eastman Kodak Pavilion at the New York World's Fair
CLIP AND FILE e 2op e e 2 S e 2 P B R e s 20
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SUPERCONDUCTING
SOLENOIDS FOR NMR

Varian has a line of supercon-
ducting solenoids that offer in-
teresting possibilities for wide-
line NMR.

They produce up to 60 kG
fields homogeneous to a few
ppm over the sample volume.

The greater chemical shift ob-
tained with increasing field is
illustrated by these three spec-
tra of decaborane:

19.3 mc/14.1 kg

32.1 mc/23.5 kg

60.0 mc/43.9 kg
2.65 ppm—-l ln—

If this starts you thinking
about what you could do with
this solenoid (like studying oxy-
gen-17, phosphorus-31, boron-
11, or Knight shift in non-fer-
rous metals), drop us a line.
We'll be glad to help.

A WARIAN
ASSOCIATES

ANALYTICAL INSTRUMENT DIVISION
PALO ALTO, CALIF. O ZUG, SWITZERLAND
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Set up a complete
semi-micro lab...

Give our bantam-ware semi-micro kit
only 2.5 square feet of bench space and
it will do anything required of a complete
organic laboratory—with smaller quanti-
ties and reduced reaction time.

Each kitcontains all the apparatus nec-
essary for fractionation; steam, atmos-
pheric, and vacuum distillation; chroma-
tographic analysis; extraction; filtration;
reflux; and separation. bantam-ware is
convenient—the work area is at chest
and eye level, easy to watch and make
adjustments. And, when not in use, all
gomponents store neatly in the cabinet

ase.

To all the benefits of semi-micro scale

experimentation, we've added some-
thing big—Kontes quality.

bantam-ware glassware is designed to
avoid troublesome product-catching
bulbs and pockets beneath the ground
joints. All components are proportioned
for gradual bends and even glass distri-
bution. Unnecessarily long travel paths
and wetted surfaces have been elimi-
nated to conserve costly chemicals and
give maximum yields. Outer walls of
'$ 14/20 joints are uniformly cylindrical.
Butt seals are generously radiused. Glass
support rods are used at all potential
points of stress.

Kits are available with or without

in the space of
a bantam-ware® Kit

Teflon* stopcock plugs and spherical
joints ($ 18/9) on inclined condenser
connections. Each of four available
bantam-ware kits contains equipment for
supporting, clamping, agitating, heating.

There's one more point. The kit com-
ponents are completely interchangeable
with our entire bantam-ware line of over
300 items.

For complete information and prices,
request Catalog TG-20 b-w.

KONTES

GLASS COMPANY
Vineland, New Jersey

Exclusive distributors: KONTES OF ILLINOIS, Franklin Park, lllinois ¢ KONTES OF CALIFORNIA, Berkeley, California

®Registered trademark of Kontes Glass Company  *Trademark of DuPont




The Radiometer
pHM28 offers high quality,

stability and adaptability for future
expansion of applications at low cost.
With 0.02 pH reproducibility on a large
mirrored and folded scale (0-10, 6-14 pH),
it can be used for pH measurement,
titration or control applications such as
redox and dead stop end point titrations
(Karl Fischer). Provision is made for
connecting external recorders.

A matching control unit (Model TTT11)
converts pHM28 to an automatic titrator
or pH controller, and electrodes are
available for many applications to match
the convenient and integral electrode
stand.

" There are many other features—ask

for literature today.
PRICE $350.00

..........

Model pHM28

pHM28/TTT11 4
THE LONDON COMPANY
811 SHARON DRIVE, WESTLAKE, OHIO
RADIOMETER <) COPENHAGEN
In Canada: Bach-Simpson Limited, Box 2484, London
SCIENCE, VOL. 147
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" STEREOSCOPIC
MICROSCOPE
MSF $145

POLARIZING MICROSCOPE

__ 'T_rai!s_-llluminaﬁon Base for MSF_SQ"] ~ MPS $269

Photomicrography
Bl set ACA

T 93995

BINOCULAR PHASE CAMERA
MICROSCOPE BU-13 $1580

~ BINOCULAR PHASE AUTO-ILLUMINATION

'BPH $527

L

BINOCULAR |

BRIGHTFIELD
RESEARCH

t
B
‘ =

BRBMIC $775

LABORATORY
MICROSCOPE > o
MLK $191 +3
: WIDEFIELD FILAR

MICROMETER
EYEPIECE

$105

BINOCULAR AUTO-ILLUMINATION
BMLU $414

TISSUE CULTURE
INGUBATOR

$399

WHY UNITRON MICROSCOPES ARE SEEN IN THE BEST OF CIRCLES

Most brands of microscopes promise quality . . . But UNITRON really delivers it.
Some other brands imply economy . . . UNITRON proves it . . . check our prices!
And a few others claim both quality and economy . . . But UNITRON is the brand that guarantees both.

What's more, this guaranteed UNITRON quality and economy are offered in a complete line of
microscopes, to meet the routine and research needs of modern labs. Choose from brightfield, dark-
field, and pﬁase contrast models . . . monocular or binocular . . . familiar upright or unique inverted
stands . . . with attachable or built-in cameras and illumination systems.

The extraordinary features of many other brands are the ordinary in UNITRON Microscopes. Com-
plete optical and mechanical accessories are standard equipment, rather than hidden extras “at
slight additional cost”. Coated optics are second to none. Original designs provide easy operation,
versatility, lab-proven ruggedness and guaranteed performance. All of these are just routine, normal
advantages that customers have learned to expect when they specify UNITRON Microscopes — plus
attractive prices which are so easy on your budget.

UNITRON MEANS MORE MICROSCOPE for the MONEY. Leading labs throughout the world know
this. It's the reason, really, why “UNITRON Microscopes are seen in the best of circles”. But why take
our word? It's easy to prove for yourself, the advantages and value that UNITRON can offer you. Borrow
any model (or models) for a free 10 day trial in your own lab. No cost . . . no obligation to buy
... not even any shipping charges. Why not use the coupon to ask for a free trial, the chance to try
before you decide whether or not to purchase. Or, ask us to send a catalog that will give you full details.

I [J Please send UNITRON’S Microscope Catalog. 4-H
[ | accept (without cost or obligation) your invitation

to try UNITRON Model for 10 days.
|
l NAME
I COMPANY
|
l ADDRESS
l CiTY STATE

UNITRON

INSTRUMENT COMPANY o MICROSCOPE SALES DIV.
66 NEEDHAM ST., NEWTON HIGHLANDS 81, MASS.




The money camera
puts its reputation on
the line every time.
Don’t you?

When it only happens once. And
there’s no going back. That's

the time for Bolex 16:'‘the money
camera.'’ Because ‘“‘the money
camera’'is a pro. Like you.And is made
to come through in the clutch.

Take the Bolex H-16 Rex with our
Vario-Switar 86EE automatic electric
eye zoom lens (shown above). It's the only
16mm electric eye zoom camera made. And
for press and TV commercial production there's nothing
like it. We realize you can read a light meter and change
f/stops. But say you're shooting a parade. And just as

you’'re zooming in on some dignitary the sun goes in.

What do you do—take a new reading and readjust? Not

with the 86EE. You just keep shooting automatically.

Anything from wide angle to telephoto. And automatic

But the Bolex 16 isn't just one camera

A and one lens, either. It offers more
than 100 combinations of lenses
and accessories. So you can add
a set of prime lenses. Like our
Switar10mm
and Switar
25mm. And
our new
PanCinor
85 Compact

loading and spool ejection speedup loading, too.

" z00m (shown left).
Forcommercial pro-

duction add our special titler (shown below). Or our
matte box for special effects and split-screen filming. Or
add our trigger grip (shown left) for amazing hand-held
steadiness.Andon £y ]
and on. The pos- T |
sibilities foraddi-
tion and variation
are unlimited.
Sonowyou know
the story of the
Bolex 16. It's ver-
satile, rugged, de
pendable.Now you
know why we call
it''the money cam-
era.”’And you know
why for press cov-
erage and TV com-
mercial production
you should put your money on it.
Bolex:‘themoneycamera:’Youcandependonit.
For further information on the
Bolex 16 orour free catalog,
write: Paillard Incorporated,
1900 Lower Road,
b Linden, N.J. 07036.
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WHY LOOK AT ALL THREE?

We'll agree that there are several top quality reagent brands. None is better than MC &B. None offers a full line
of organics, inorganics and stains. And nobody has a dealer network that can compare with ours for service
and dependability. So why don’t you forget about all those other brands, and next time MAKE IT MC&B?

Division of Matheson Co. Inc., Norwood (Cincinnati) Ohio, E. Rutherford, N.J.



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

P

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

tions or for separation of peptides and amino acids from
proteins, a sample of up to 150 ml 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.

LKB'’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-3 for details.

The Peristaltic Pump bas many other uses when not in Service for
the ReCyChrom.

20014

LKB INSTRUMENTS, INC., 4840 Rugby Ave., Washington, D.C.
® LKB PRODUKTER AB, P.0O. Box 12220, Stockholm 12, Sweden
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Synonymous with quality for almost half a century,
microslides and cover glasses with the familiar GOLD SEAL
label are guaranteed as perfect as highest quality raw mate-
rials and skilled precision manufacturing can make them.
Continual research assures you of the best possible prod-
uct for the best possible results in all applications.

Gold Seal Slides come to you pre-cleaned, ready to use,
in the new lint-free box. This box has an inner cellophane
wrap as well as a sealed outer wrapper. The box also con-
tains plastic inserts which readily convert the empty box
into a Slide File convenient for transporting, filing and stor-
ing prepared slides. The special Stand-Rite tabs keep the

GOLD SEAL SLIDES and COVER GLASSES

slides upright in the box during dispensing, permitting
fingertip removal without smearing.

Gold Seal Cover Glasses are manufactured to the same
exacting standards as Gold Seal Slides. Made of a special,
non-corrosive, non-fogging glass of uniform thinness, each
is individually selected and guaranteed perfect. Available
in every convenient size and thinness, Gold Seal Cover
Glasses are dispensed clean from lint-free plastic boxes.

Your dealer carries Gold Seal Microslides and Cover
Glasses plus a large selection of
Clay-Adams microslide boxes, @Mdams
cabinets, and other accessories. New York 10.N. Y.




Now you can‘see’temperature deviations as small as 0.2 C at levels of 1000 C

Major improvements in temperature
measurement are now possible
as the result of the development of
L&N’s new 8640-Series High
Precision Automatic Optical
Pyrometers. These instruments offer
excellent resolution with
commensurate long term stability.
They will prove of outstanding
value in measurements of high speed
temperature transients, for cali-
bration of other optical pyrometers,
and for many aspects of research
and testing.

In addition, they are capable of
continuous high speed signal
output for recording and controlling

1208

with sensitivity never before
obtainable. Another important feature
is the reduced effect of emissivity
variations on temperature
measurement.

Two new automatic models available
The 8641 Mark | Precision offers
three ranges between 775-2800 C.
The 8640 High Precision Laboratory
Model offers four ranges between
775-5800 C.

Plus a new Single Adjustment

Manual Pyrometer

Recognizing the need for improved
performance in those applications
where manual pyrometers will still be
used, L&N has also developed the
8630-Series. This new manual
pyrometer utilizes a solid state

amplifier which eliminates the need
for a separate standardizing
adjustment. This single adjustment
instrument affords simplicity of
operation, especially when readings
must be taken “on the fly!”

At your request, we will furnish
complete information on these new
pyrometers, write Leeds & Northrup
Co., 4926 Stenton Avenue,
Philadelphia, Pa. 19144,

I"Nl LEEDS & NORTHRUP
Pioneers in Precision

SCIENCE, VOL. 147



Glas-Col Ponchos and mantles shown fitted on Corning-Q.V.F.
flasks of (. to r.) one, 200 and 100-liter capacities. Poncho
garment worn by model was hand crafted in Cusco, Peru,

PROCESS HOT FLAMMABLES WITH SEALED-IN
SAFETY...WITH THE NEw GLAS-COL

PONGHO

the safety shield that seals the flask into the heating mantle

WHAT IT I1S: The Poncho is a spun aluminum safety shield for use with
Glas-Col high-wattage heating mantles. The Poncho/Mantle method of
high temperature processing of flammable liquids is unequaled for safety
..In the lab..or in all-glass plants where growing use of large Q.V.T.
glass flasks has made ultimate safety an absolute must.

WHAT IT DOES: The Poncho protects mantles from spillover, flasks
from falling objects, personnel from flying glass in cases of implosion or
explosion. And it serves as an efficient heating top.

PROOF: To prove its safety, we fit a glass flask and Glas-Col quartz
heating mantle with a Glas-Col Poncho safety shield . . brought to 650°C
at full wattage . . then drenched it with ether, acetone, gasoline. We could
not produce a fire.

REASON: The Poncho actually seals the flask into the mantle, greatly
reducing fire hazards. Nitrogen purging further reduces danger when using
flasks 12 liters and larger.

Write for descriptive Poneho Bulletin . . which includes facts on Glas-Col's new
Splash Guard* designed for smaller, low-wattage mantle and flask protection. Poncho/
Mantle combinations available for flasks 500 ml to 200 liters, single or multiple neck.

Trademark Reg. U.S. Patent Office. U.S. Patents 2,231,506; 2,739,220; 2,739,221 and 2,282,078, *Patents pending.

Silicone rubber Poncho spun
seals provide \ aluminum
airtight grip safety shield,
around flask

neck and

mantle.

HEATING MANTLE

GLAS-LOL

HEATING MANTLES

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




A tape system for

the specialized needs of

The basic design objectives of the
TMC 700/1400 series were to pro-
vide a system that could be used any-
where, operated easily, compatible
with other instruments, expanded as
needs increased — and be realistic-
ally priced. The 700/1400 series
achieves these objectives and, we
think, offers the biomedical laborato-
ry maximum tape recorder value per
dollar. Consider these advantages:

Accuracy — 99.8% DC linearity to
insure maximum reproducibility of
data.

Isolated inputs for each channel —
accept data from unbalanced, differ-
ential, push-pull or single-ended out-
puts to assure compatibility with
commonly used medical amplifiers.

Front panel speed selection - change
to any of 4 speeds easily for time
base expansion and contraction. For
instance, expand time base to make
data frequencies match requirements
of data analysis equipment.

1210

Biomedical
Research

Built-in calibration — internal cali-
bration signal and panel indicator
simplify calibration and balance.

Portability — TMC tape systems
are furnished for rack mounting.
Portable cases (shown) are available
at extra cost for easy transportation
from animal lab to clinic or any
other place the system is needed.

Expandability — all record/repro-
duce electronics are in one plug-in
module for each channel and all
speeds. Start with a 2-channel sys-
tem, add other modules as your
needs expand.

Standard IRIG format — available
when standardization with other tape

systems (7-channels on 2” tape) is
required. 14-channels on 12” tape
also available.

Monitoring — front panel test points
permit monitoring of inputs during
recording, output voltage levels when
reproducing.

Low Cost — complete 7-channel sys-
tem with automatic tape lift and
footage indicator costs $7,795.

Accessories — voice, fast and slow
pulse recording units, and flutter com-
pensation are available.

The 700/1400 series have proved
their dependability in broad biomed-
ical research use. They are backed by
a world-wide service organization
and a no-catch one-year guarantee.
For complete data contact your near-
est TMC office or write Technical
Measurement Corporation, 441
Washington Avenue, North Haven,
Connecticut.

Mc TECHNICAL MEASUREMENT CORPORATION
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GAS CHROMATOGRAPHY

Whatever you analyze...

WCLID* Series 1600 gives you specificity, adaptability
and a week-long seminar on laboratory applications

In the clinical laboratory

steroids « fatty acids « blood alcohols «
barbiturates . alkaloids

HYDROGEN ]
FLAME
DETECTOR _
COILED = |
COLUMN =
OVEN &~

ELECTROMETER
AMPLIFIER

|
i STRIP
AR /| CHART
it RECORDER

TEMPERATURE
CONTROLLER

WCLID MODEL #1662-E, $2,250.00, EXCLUSIVE OF STRIP CHART RECORDER

Specify a single clinical application—and the 1600 series has a mod-
ular system for running your determinations. No need to order
components you’ll never need or use. If your use of gas chromatog-
raphy expands, your system expands—with additional modules.

Purchasers of WCLID gas chromatography
systems (series 1600) are eligible for a week-
long free seminar on practical applications.
(Biomedical and Industrial seminars to be
held on alternate weeks.) Classes may be at-
tended by any members of your laboratory
staff who will be using the chromatography
equipment. Interested? Return the coupon.
The GENERAL DIAGNOSTICS/WARNER
CHILCOTT LABORATORIES INSTRU-
MENTS DIVISION, Department of Techni-
cal Education conducts shorter seminars on
thin-layer, column and paper chromatogra-
phy; on electrophoresis, enzymology, coagu-
lation and quality control.

12 MARCH 1965

In the industrial laboratory

Applications as diverse asyour analytical
problems (A few of the many substances which
have been analyzed gas chromatographically:
alcoholic beverages o drugs » pesticides » essen-
tial oils « water s atmospheric gases » detergents)

POWER SUPPLY

: - TEMPERATURE CONTROLLER
TEMPERATURE L
PROGRAMMING 4

FLOW MEASUREMENT

THERMAL
CONDUCTIVITY
STRIP . : = : DETECTOR
CHART
RECORDER § O e BETA OR ELECTRON
4 b CAPTURE DETECTOR
SINGLE OR DUAL - .. N _
HYDROGEN FLAME DETECTORS N, LONG COLUMN OVEN

\ 1 )\ 2

ELECTROMETER | L
AMPLIFIER ;
COILED COLUMN OVEN " FLOW GONTROL

Adapt the 1600 series to almost any industrial application—simply by
changing the modules. Select the type of detector you need: hydrogen
flame, thermal conductivity, beta-ionization. Select the sampling valve,
input splitter, flow meter. The 1600 series is as adaptable as your needs.

I'd like to know more about the WCLID
Gas Chromatography system and the
seminars on laboratory applications.

*Warner-Chilcott Laboratories Instruments Div.
Morris Plains, N.J.

Name

Laboratory

Addres

City. State. Zip Code.

e
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ESR spectrum of perylene positive ion in sulphuric acid showing highly resolved hyperfine structure due to interaction with proton spins.
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SENSITIVITIES TO 1x10"" SPINS /GAUSS,
RESOLUTION 1x10—5

A complete line of versatile Electron Spin
Resonance equipment and accessories is now available
from Japan Electron Optics Laboratory Co., Ltd. Unusu-
ally high sensitivity to 1 x 10" spins/gauss and 1 x 10-5
resolution with broad operational flexibility make them
important research tools for a wide variety of applica-
tions. Units for K and Q-band operation with sensitivity
of 1 x 10'° spins/gauss are also available. ™ Feeble ESR
spectra produced by free radicals of organic compounds
and aqueous solution samples used in biochemical re-
search can be clearly recorded and analyzed, Unlike con-
ventional instruments, JEOL's equipment can record
second derivative curves for more precise analysis.
Samples can be measured under varying conditions of
mixture, temperature and rotation as well as under UV
radiation. ® Japan Electron Optics Laboratory Co., Ltd.
has established a complete domestic servicing network
to provide technical assistance and assure continuous
trouble-free service. Complete technical data and sales

information on ESR equipment can be obtained by con-
tacting JEOLCO (U.S.A)), Inc., 461 Riverside Avenue,
Medford 55, Mass., telephone 396-6241, area code 617.

- I
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The New Beckman Zeromatic® Il pH Meter is an improved version
of the time-tested Zeromatic. This new instrument has an easily-read 8.2"
meter covering the full 0-14 pH range. [t gives you relative accuracy of +0.05
pH and repeatability to £0.015 pH. It -has push button convenience and is
splash proofed in a die-cast aluminum case with reagent resistant finish. For
more information or a demonstration of the Zeromatic Il contact your local
Beckman Sales Engineer or write for Data File LpH-38-165.

[S¥=Yeol 422 t=-1al 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



THIN-LAYER GEL FILTRATION

""" SUPERFINE SEPHADEX

The advantages of both Sephadex gel filtration and thin-layer
chromatography can now be utilized with the new Superfine
Sephadex. In recent years both TLC and gel filtration have
become important analytic tools. Both combine simplicity
and speed.

All five Sephadex types from G-25 to G-200 are available in
the superfine grade, The small particle size of Superfine Sephadex
(between 10 and 40 microns) produces very thin layers—even
with the more porous types of gel, G-100 and G-200.

Thyroglobulin

110

100

Serum albumin

Q0

80

Migration distance (mm.)

70 . hymotrypsinogen
Soya-bean trypsin inhibitor

Myoglobin

a-Lactalbumin

ytochrome ¢ 1

€0 Aﬂ
104 108 108
Molecular weight

Correlation between the molecular weight of 9 proteins and
their migration rate in thin-layer gel filtration on Superfine
Sephadex G-100 was investigated. Measurements from separate
experiments were correlated by expression on the common basis
of 6 cm. migration by cytochrome c.

(Andrews, P., Biochem. J. (1964) 91,222, by permission of the author.)

The fractionation ranges for the different types of Superfine
Sephadex are the same as for the other Sephadex grades.

Sephadex Fractionation
Type Range (MW)*
G-25 100- 5,000
G-50 500- 10,000
G-75 1,000- 50,000
G-100 5,000-100,000
G-200 5,000-200,000

*Determined for polysaccharides.

Superfine Sephadex gels can be applied to glass plates by ordi-
nary TLC equipment. They adhere easily to the plates. Addi-
tion of adhesive is not necessary.

The new technique is an important complement to other ana-
lytic methods, particularly where only small sample quantities
of experimental material are available. It is also useful for deter-
mining the optimum conditions for column experiments.

Superfine Sephadex may be used in place of normal Sephadex
in gel filtration columns if very high resolution is required.

Superfine Sephadex has also been used as a supporting medi-
um in column electrophoresis and in partition chromatography.

Further information including booklet THIN-LAYER GEL
FILTRATION obtainable from:

PHARMACIA FINE CHEMICALS INC.
800 Centennial Ave., Pi y, New Market, New Jersey 08854

Inquiries outside North America should be directed
to AB PHARMACIA, Uppsala, Sweden.

1214
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~ simultaneous
~ automated CHN
- assays of

from an

ultramicro
(0.0003g will suffice)

sample of

any complex
compound

regardless of its refractory or explosive nature.

in twelve minutes (five assays per hour)
1~ with direct digital readout...

accurate to the degree shown

1 with automated pyrolysis...

through a 900°C combustion chamber

1 with automated measurement...

by integral thermal conductivity techniques

1 with one-step calibration...

calibration for one compound serves all others

Interested? Write for details on applications, operation and
specifications. The Technicon* CHN Analyzer was developed by
W. Walisch at the Institute of Organic Chemistry, University of the
Saarland in Saarbruecken, Germany.

*Registered Trademark

| i i
H N I c o N INSTRUMENTS CORPORATION * Research Pavl:; Chauncey, N.Y.
e icid i B B
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For Quality-Economy-Selectivity -Greater Abrasion Resistance

ACE FRITTED WARE

Quality and Greater Abrasion Resistance. Ace filters, the first Ameri-
can made sintered glass filters, feature a glass fiber structure, more
abrasion resistant because it is fused together on a larger area. Particles
do not detach from the filter body as easily as spherical granules. The
shock and chemical attack resistance of glass is unimpaired as the Ace

fiber glass sintered filter is made entirely of glass. You are assured of
Ace Glass quality: each filter plate is individually tested for porosity
and hardness.

Selection and Economy. Ace fiber glass sintered filters have been in-

corporated into a wide variety of Ace glassware, with new items being
made available. The Dannley Pressure Filter Funnel shown at right is
a good example. Ace fiber glass sintered filters are economically priced.
For instance, the filter funnel (Cat. No. 7186 in the 20 ml. cap. with
20 mm. disc) shown in photograph above, is listed at $3.95. The wide
selection of Ace fritted ware is incorporated in the Ace Catalog 64. See
your copy or send for new Ace Fritted Ware Brochure.

ACE GLASS \corPORATED

Vineland ,New Jersey

LOVISVILLE, Ky. 8OX 996 SPRINGFIELD, MASS. BOX 1688

1216

Dannley Pressure
Filter Funnel

makes pressure filtration
practical for the first time
for small scale use.

For details, send for NEW
Ace Fritted Ware Brochure!
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Nuclear-Chicago
radiochemical data sheets are
impressive credentials.

‘W’s important for you, the purchaser of
carbon-14 and tritium labelled compounds,
to have all the facts. Particularly those
facts that enable us to designate our com-
pounds as “RESEARCH QUALITY.”

That’s why we send along a detailed data
sheet with every one of our C-14 and H-3
labelled compounds. These sheets give you
a concise, permanent record of the com-
pound. How it was prepared. Its physical
constants (specific gravity, molecular
weight, melting point). The methods used
to check its chemical and radiochemical

purity (dilution analysis, electrophoresis,
paper or gas/liquid radiochromatography,
UV or IR spectrum analysis, TLC) plus
the dates and results of these analyses. How
the compound was packaged. Recom-
mendations for handling and storage.

The content of these data sheets varies, of
course, since we supply more than 600
C-14 and H-3 labelled compounds. But no
matter which one of these you order, you
always receive the.pertinent facts which
assure you that our compounds are indeed
of “RESEARCH QUALITY.”

Scientists and engineers, interested in career opportunities are invited to contact our personnel director.

12 MARCH 1965

Radiochemical data sheets on any
of our C-14 or H-3 labelled
compounds are available. Write us
or call 312 827-4456 collect.

While you're at it, ask for up-to-date
schedules containing complete
radiochemical listings and

information. NUC:G-5-214
NUCLEAR-CHICAGO

A DIVISION OF NUCLEAR-CHICAGO CORPORATION

349 Howard, Des Plaines, Iil. 60018 U.S.A.
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GET THE INSIDE STORY FROM SORVALL!

Send today for our Product Guide to the world's finest laboratory centrifuges and specialized instruments,

Our 20-page Product Guide is full of absorbing facts! It
details and illustrates compact table-top centrifuges in the
3,300 x G (max.) range, refrigerated floor centrifuges offer-
ing 37,000 x G (max.), and automatic, superspeed, general-
purpose, and tube-type continuous-flow bench and floor
models. It also includes a wide selection of angle and hori-
zontal rotors as well as various accessories. Incidentally, we
maintain a larger stock of tubes and adapters, in different
sizes and materials, than any other centrifuge manufacturer.

For electron microscopists there are the SORVALL “Porter-
Blum” MT-1 and MT-2 Ultra-Microtomes for producing
uniform high quality ultra-thin sections. The Product Guide
also describes the RF-1 Ribi Refrigerated Cell Fractionator —
for the controlled disruption of bacteria, fungi and tissue cells
—and a thoroughly versatile micro-macro homogenizer/
blender. Postage-paid reply cards are bound into the Guide
for your further convenience. How about asking for yout
copy right away >—Request our Product Guide No. SC-3PG

van Sorvall, Inc.

NORWALK -

CONNECTICUT



Precision
Biomedical
Tape Recording
-NOW AT LOWER COST

For cardiovascular and neurophysiological
studies, OR monitoring, catheterization labs
and many other medical applications, the
new Sanborn 3900-Series tape systems with
Hewlett-Packard transports provide true
instrumentation performance with IRIG
compatibility, low flutter, high signal-to-
noise ratio, reduced interchannel crosstalk
and greater day-to-day operating dependa-
bility—at prices as low as $8620 for a
complete 7-channel system. With them you
can record up to 82 hours of data on a
single reel of tape . . . play back the data
graphically on an oscillograph or scope, or
process it by computer . . . expand or com-
press the time scale by a 32:1 ratio, for de-
tailed analysis or scanning large amounts of
data . . . repetitively play back the data on
endless tape loops as teaching or study aids.
Here are the primary features of these mod-
ern, economical systems which can valuably
extend the scope of your facilities and in-

crease the usefulness of present biomedical
data measuring instruments:

@ 7 or 14 channels, plus edge track for voice commentary ®

® 6 electrically-controlied tape speeds (no capstan- or beit-
changing), 17/ to 60 ips; allows time compression or expansion @
of 32:1

@ hbandwidths (at 60 ips): FM, 0-10 KC: Di}ect, 100-100,000cps @
@ 0.29 peak-to-peak flutter, 0-1 KC, 30 and 60 ips

@ 44 db signal/noise ratic (RMS), 0-10 KC FM mode at 60 ips

@ no lubrication or maintenance except cleaning tape path ®

TYPICAL SYSTEM PRICES: 7-chan-
nels plus voice channel, FM-recording/
reproducing, with filters for two (of the
six possible) speeds: $8620; same sys-
tem, but 14-chanmel, $12,810  (f.o.b.

See us at WESCON, Booth 1402, Sports Palace

solid-state piug-in circuitry for Direct, FM and Pulse recording/
reproducing economically taifors system for your needs

huilt-in 99.95%-accurate footage counter exactly locates tape
segment of interest

adjustable input and output levels, single-ended or optional
push-pull inputs, and wide variety of Sanborn coupling and
readout devices increases tape system compatibility with
existing lahoratory instruments

worldwide service from Sanborn/Hewlett-Packard field offices

Waltham, Mass.). Call your Sanborn
Branch Office now for full details, or
write: Manager, Research Instrument
Sales, Sanborn Company Medical Di-
vision, Waltham, Mass. 02154

SANBORN <~

A DIVISION OF HEWLETT-PACKARD

See our dynamic displays of measuring, recording and
readout instruments at IEEE Booths 3513, 3515, 3517.

12 MARCH 1965
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1. Time-of-Flight Mass Spectrometer: Physically
and chemically analyzes gases, liquids, solids.
Separates ions of different mass-to-charge ra-
tios continuously, and with unmatched speed.

You can use Bendix TOF Mass Spectrometers
in 25 different research and analysis areas.

It’s remarkable the range of applications these 13 instru-
ments cover. Will you be working on optically active solu-
tions ? Isotopic shifts ? Solution phase kinetics ? The analysis
of metals and inorganics in solution? There are precision
Bendix scientific instruments to help you in all of these re-
search and analysis areas and more. Over 100 different

research and analysis areas in all.

(How can just 13 instruments do all this? Adaptability.
Our basic TOF Mass Spectrometer, for instance, can be used
for residual gas analyses, investigation of thermodynamic
properties of gases and vapors, gas phase kinetics studies,
study of isotopic ratios, and analysis of gas and vapor mix-

Visit our Booths E16 and E17 at the Federation of American Societies for Experimental Biologies Show in Atlantic City, April 10 through April 14.



2, Polarmatic Spectropolarimeter: Plots op-
tical rotation of solutions as a function of
wavelength, simultaneously recording the
optical transmission.

3. Automatic Polarimeter: Rapidly meas-
ures rotation of monochromatic plane-
polarized light passing through a liquid,
wfith angular sensitivity of 0.0002 degree
of arc.

4, Magnetic Electron Multiplier: Basic com-
ponent detects photons, other particles.
Small, rugged, lightweight, undamaged by
exposure to atmospheric pressure.

5. Polarotrace 1660A: Polarography sys-
tem using drop-synchronized linear voltage

sweep to detect and measure trace elements
in solutions.

6. Dosimeters: Pen-sized meters for imme-
diate and accurate measurement of person-
nel radiation exposure.

7. Helium-Neon Gas Laser: Inexpensive
portable tool that demonstrates basic prop-
erties of lasers. Highly monochromatic
light source.

8. Lab-Vis: Uses unique ultrasonically vi-
brating blade to measure Newtonian and
non-Newtonian liquid viscosities from 1 to
50,000 centipoises.

9. Electrostatic Air Sampler: Light, com-
pact and portable kit for rapidly sampling

large quantities of air.

10. Interference Spectrometer: Perot-
Fabry unit ideally suited to studies of
hyperfine structures, isotopic shift and the
Zeeman effect.

11. Reactor Instrumentation: Measures core
neutron flux, safeguards reaction opera-
tion. Solid-state modules can be assembled
into any system.

12. Personnel Ratemeter: Small, light-
weight instrument for measuring radiation
rates from 0 to 500 rads per hr.

13. Radioassay Unit: Sensitive instrument
for measuring small amounts of radio-
activity.

Imagine what you can do with all these.

tures. And, with minor modifications, for respiratory inves-

tigations in medical laboratories.)

We make chemical analysis instruments and equipment,
nuclear instruments and equipment, medical laboratory in-
struments and equipment, and educational demonstration

Cincinnati Division B

instruments and equipment.

And we’'ll be happy to use these capabilities (including our

new, larger quarters) to design and build any new or unique
instruments you might need, too. For details and free litera-
ture, write us at 3625 Hauck Rd., Cincinnati, Ohio 45241.

endi”

CORPORATION




new standard nuclear
instrument modules

f oC—PupnOw®O

The Standard Module Series introduced by Hamner Electronics meets the new A.E.C.
recommended standards for mechanical configuration and operating voltages.

Hamner's reputation for quality nuclear instrumentation is evidenced in these new
modules. They may be interconnected in any logically valid combination to provide
a number of data retrieval functions for the experimental physicist.

All circuitry is to the best reproducible state-of-the-art, backed by two-year warranty.
Hamner's traditional excellence in electronics is now complemented by Harshaw
Chemical’s excellence in front-end physics. May we show you how this combination
can enhance your physics information retrieval? Demonstrations upon request.

Call or write for detailed technical bulletins covering any of the following:

Nuclear Event Detection « Low Noise Preamplification « Linear Amplification
Pulse Amplitude Discrimination « Nanosecond Coincidence and Logic Programming
Scalers, Timers, Ratemeters and Data Couplers « High Voltage Power Supplies

For experimenters developing their own systems, Hamner offers standard circuit
components, bins and module hardware.

ALL UNITS AVAILABLE ON 30-DAY DELIVERY

HAMNER ELECTRONICS CO., INC.

A Subsidiary of The Harshaw Chemical Company

BOX 531, PRINCETON, N. J. 08540 « PHONE: 609-737-3400

Company Sales Offices in New York, Boston, Washington, D. C., Chicago, San Francisco, and Representatives in the following cities:
Detroit (B. Z. Rubin Co.) ® Denver, Salt Lake City, Albuquerque, Phoenix (Hytronics Inc.) * Seattle, Idaho Falls (Showalter-Judd)
Oak Ridge, Huntsville, Cape Kennedy (Ridge Instrument Co.) * Dallas, Houston, (Scientific Sales Co.) ® Foreign (Henley & Co., New York)
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servo/riter” II recorders
are available with 1 to
6 pens, in portable and
flush-mounting models,
with wide or narrow
charts. Choice of in-
puts, ranges, chart
speeds, accessories, al-
most any combination
—Yyou name it.
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trace with 10% steps
shows better than 4%
accuracy

trace shows 0.4 sec
response at chart
speed of 12 in./min,

ramp illustrates linear-
ity of low noise, in-
finite resolution system

you can actually detect
0.1% steps

test shows no discerni-
ble deadband — sensi-
tivity better than 0.05%

a potentiometric re-
corder with frequency
response: 5 cps at 10%
full-scale



nght crew

in the Gamma counting factory

Counting large quantities of Gamma emitting samples has never
been this easy—until now! And it has never been this accurate,
with such constant low backgrounds. This instrument—the
Nuclear Data Gammamaster—does the job automatically, while
nobody is watching. You might be preparing new samples, or
you might be home sleeping. Sure beats taking the time to count
radioactive samples manually.

What makes the Gammamaster so sensitive? For one thing,
some unique source/ detector geometry (it's patented) that pro-
duces true constant low background. Samples are separated
from the well scintillation detector by twice the distance of any
other unit you can buy, resulting in only ¥4 as much background.
If you need it, you can add up to two feet of optional shielding
between the sample and the detector (you can even use the lead
bricks you may already have). That's a lot of shielding—over
eight times more than all other systems.

All variations caused by sample movement have been elimi-

nated. Another feature: a removable sample rack that makes
loading easier and faster, because you can be loading one rack on
the bench while the other one is working for you in the Gamma-
master. This technique also reduces decontamination problems.

Whatever your sample size and numbers (ours is the only
system which accommodates over 100 samples), whatever iso-
tope you're using, whatever its level of radioactivity, we can
provide instruments versatile enough to accommodate your
requirements. Nuclear Data is your best and most reliable
source of counting systems for automatically handling either
Beta or Gamma samples.

A good place for us to get acquainted is Booth F18 at the
Federation Meeting in Atlantic City in April. Here's a suggestion:
bring a sample that we can use to demonstrate true constant low
background.

For more information now on Nuclear Data systems for auto-
matic Alpha, Beta, and Gamma analysis, write today.

NUCLEAR DATA INC
120 West Golf Road, Palatine, Illinois 60067

NUCLEAR DATA EUROPE
1224

Schiphol Airport, The Netherlands
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CHOICE OF DETECTORS

UNIQUE DETECTOR
MANIFOLD
COULOMETER OR
~ RECORDER SPACE

(8 JMULTI-POINT
TEMPERATURE
READOUT
( 2.)SUPERIOR
" PERFORMANCE
ELECTROMETER

TEMPERATURE 3 -
INDICATING g T R B : 5 1 OMPLETE
DIALS & " | 3 = GAS MONITORING

) SPACIOUS
~ TALL-FORM
OVEN

SYSTEM

FOR BIOMEDICAL OR PESTICIDE ANALYSES

@lntegral shelf space engineered for Dohrmann @:‘- dates four detectors with choice of seven Two or four carrier gas channels metered and
Microcoulometric System. Space alternately suit- including flame ionization, microcoulometric, or ~ controlled, Flow metering of all detector gases
able for location of recorder. electron capture. New specific Series Flame including scavenger and split gases.
High performance electrometer with electronic (thermionic) detector for P or CI. 10} Large column oven (4% x 6” x 38”) for dual or
flame and electron capture DC supplies. Optional @ Choice of vertica! on-packing or front entry sleeved "~ quadruple “U” tube glass or metal columns, Entire
pulse voltage accessory. inlets. oven front snap-latched in two sections for con-
Direct reading temperature setting with transistor- §{7.)Any desired flow configuration including parallel, venient access,
ized, full-proportional temperature programmer- four-column pesticide analysis, exit streamsplitting,
controller. or multiple detector operation.

Unique cooling system exhausts oven air to rear. Temperature readout for 7 heated points of interest. ﬂ

Ask today for a demonstration by your Micro Tek sales engineer.

N c=T]E /

HOME OFFICE & PLANT: 7330 Florida Street, Baton Rouge, Louisiana

REGIONAL OFFICES: Atlanta, Houston, Chucago, New York, San Francisco, Washington

BHTMBUTORS Brussels, Dusseldorf Edmonton Graz, San Juan, Helsmkl Johannesburg, London,
elbourne, Milan, Montreal, Paris, Stockholm Tel Avw Toronto, Vancouver Winnipeg, Zurich.
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Hee's te other half.

1 your lab is equipped with a Beckman DU®, DU®-2, or DB® Spectrophotometer

this new Atomic Absorption Accessory is the second half of the finest and most sensitive
atomic absorption analytical system. It costs but half of what you would expect.

Even if you don't have a Beckman Spectrophotometer, you can obtain both the
accessory and the basic instrument for less than competitive systems. More important,
the Atomic Absorption Accessory coupled with a Beckman Spectrophotometer

gives you a "triple purpose” instrument capable of high-sensitivity atomic absorption
and flame emission analyses, as well as other spectrophotometric analyses. You

can change immediately from one technique to the other.

The Atomic Absorption Accessory can be attached to the Beckman DU, DU-2 and DB.
Orders for the accessory may be placed now on a reservation basis. If you are
planning the purchase of a UV spectrophotometer you will want to consider its Atomic
Absorption capabilities. The Beckman DU-2 and DB now offer this extended

capability and are available for immediate delivery.

For additional data, delivery dates, prices, and an introductory brochure about this
low-cost, high-sensitivity Atomic Absorption Accessory, contact your local Beckman
Sales Engineer. Or write for Data File LUV-565.

INSTRUMENTS, INC.
SCIENTIFIC AND PROCESS INSTRUMENTS DIVISION
FULLERTON, CALIFORNIA « 92634

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




REPORT NO.

Recovery of microorganisms, viable
platelets, and leukocytes using
liquid nitrogen storage techniques.

Papers read at the 1964 meeting of the
American Society for Microbiology and
other recent reports indicate significant
new advances in the science of cryogenic
preservation of tissue and cells.

A paper by Sokolski et al. (1) dis-
cussed the preservation of Lactobacillus
leichmanii in liquid nitrogen for direct
inoculum in the vitamin B, , assay. Com-
plete recovery of viable cells was ob-
tained when the suspensions were rapid-
ly frozen by direct immersion in liquid
nitrogen and then rapidly thawed by agi-
tating in a 40°C water bath. Assay results
on a number of test materials indicated
good correlation between freshly pre-
pared suspensions and frozen suspen-
sions stored 3 months in basal medium.

Stapert et al. (2) reported on the pres-
ervation of Sarcina lutea in liquid nitro-
gen for direct inoculum in the bioassay
for lincomycin. The dose-response slope
of the liquid-nitrogen-preserved organ-
ism remained relatively constant over a
68-day period and the inhibition zone
edges were sharp throughout. The au-
thors further stated that the preparation
and storage of one S. lutea suspension
[in liquid nitrogen] would reduce day-to-
day variation in the test organism for
inoculum.

Rapid deterioration of viable platelets
under ordinary conditions of storage led
Djerassi and Roy (3) to experiment on
rat platelets frozen in liquid nitrogen.
After storage at —196°C, the platelets
did not lose their morphologic integrity
or their ability to circulate in thrombo-
cytopenic recipient animals. The simul-
taneous presence of 5% dextrose and
5% dimethylsulfoxide in plasma was a
key to a circulating yield of frozen plate-
lets as high as 70% to 87% (compared
to the numbers observed when fresh
platelets were given).

12 MARCH 1965

Cohen and Rowe (4) reported on pres-
ervation of leukocytes taken from pa-
tients with lymphocytic leukemia. The
cells were frozen in 10% to 15% di-
methylsulfoxide at a controlled rate of
1°C per minute and stored in liquid ni-
trogen for 5 months at —196°C. During
this time a total of 768 leukoagglutinin
tests were performed. The experimenters
concluded that cryogenic preservation
appears practical for storage of leuko-
cyte panels used for immunogenetic and
routine leukoagglutinin testing.

New Products from Linbe

Our new LR-10A-6 portable refrigerator
is designed both for economical shipping
and small quantity storage of biological
specimens. It will hold six canisters with
a capacity of 115 cu. in. and has a mini-
mum holding time of 3 weeks at —196°C
between refills of liquid nitrogen. Light-
weight, rugged, vibration-and-shock
resistant, the new LR-10A-6 features a
bucket type handle for easy carrying
and a special metal foot ring to provide a
stable base.

Another new product, the LINDE LD-4
Liquefied Gas Container, is particularly
suitable for use in laboratories, class-
rooms and other locations requiring
small portable cryogenic containers.
Weighing only 114 1b. when full, it can
hold up to 4 liters of liquid nitrogen or
liquid argon. A large pitcher-type handle
makes it easy to pour and lift.

Complete Liquid Nitrogen Capabilities

The full line of LINDE liquid nitrogen
equipment includes storage tanks, re-
frigerators, controlled-rate freezer units,
biological transports, and auxiliary
equipment.

We also provide technical service from
knowledge gained over years of leader-

in Position

LINDE
Super
+ Insulation

Combination
Plug and
Rain Cover

LR-10A-6 Liquid Nitrogen Refrigerator

LD-4 Liquefied Gas ctainer
ship in cryogenics, backed up by nation-
wide delivery of liquid nitrogen.

For data, write to Union Carbide Cor-
poration, Linde Division, Dept. SC32, 270
Park Avenue, New York, N. Y. 10017.

(1) Sokolski, W. T., Stapert, E. M., Ferrer, E. B,, and
Hanka, L. J.. Bact. Proc., RT4, 1964. (2) Stapert, E. M.,
Sokolski, W. T., Kaneshiro, W. M., and Cole, R. J.,
Bact. Proc. RTS, 1964, (3) Djerassi, 1. and Roy, A,,
Blood XX11, 703-717, 1963. (4) Cohen, H. and Rowe,
A. W,, Transfusion 3, 427, 1963.

“Linde” and “Union Carbide” are registered
trade marks of Union Carbide Corporation,

CRYOGENIC PRODUCTS
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Now...a xenon lamp power supply
with Nu spark gaps or relays

Sorensen’s new XLS-1xenon lamp power supply

The new Sorensen XLS-1 xenon lamp power supply assures high reliability
and no lamp downtime by using a pulse ignition circuit instead of relays
and spark gaps. These supplies deliver constant current ( == 1%), with line
voltage variation of 100-130 VAC or 200-260 VAC.

The precise light stahilization produced by the Sorensen XLS-1 power
supply permits use of the xenon arc lamp in many applications. Seme of
these are: spectrometers, precision optical systems, spectro-phosphori-
metry, spectro-projection systems, solar simulation, spectro-photography
and modulated light communication systems.

Other advantages of Sorensen’s XLS-1 are: Long lamp life due to minimum
starting energy « Conservatively rated e Short circuit protection e Input and
output physically and electrically isolated » Ambient temperature range
0-40°C ¢ Portable...simple to operate.

ELECTRICAL SPECIFICATIONS
Input: For model XLS-1A voltage is 100-130 VAC single phase, Current 47
AC maximum; Frequency 60 CPS == 1% ¢ For model XLS-1B, frequency is
50 CPS == 1% ¢ For model XLS-1C, frequency is 50 CPS == 1%, input voltage
is 200-260 VAC single phase, and current is 2A AC maximum.

Output: Voltage (starting) 20 KV (starting energy less than 0.5 joules);

Voltage (operating) 20 VOC = 3v; Current (operating) 7.5 ADC; Current reg-
ulation hetter than ==1.0% for input voltage changes of 100-130 VAC or

200-260 VAC (available with regulation hetter than 0.5% total at addition-
al cost); Current ripple less than 10% peak to peak, less than 3.5% RMS

{available with ripple less than 5% peak to peal¢ and 1.75% RMS at addi-
tional cost); Short circuit protection assured. Automatic recovery upon

removal of the short circuit with no damage to the power supply; Ambient
temperature range 0-40°C,

For full information call your local Sorensen representative or write: Sorensen, A Unit of Raytheon Co., Richards Avenue, South Norwalk, Connecticut. Or use reader service card number 200. :

& UNIT OQF RAYTHEON COMPARY



Does our new
Actigraph III have

all the features

you need for

paper
radiochromatography?

Yes, plus several
you may never
have expected.

Convenient, simple
loading and transport
mechanism

Exclusive paper magazine for fast, simple loading. /| Accomodates
all papers from Whatman 3MM to acetate electrophoresis strips
(Y3-inch to 2-inches wide). [ Foolproof paper-strip transport with
constant-speed drive offers fingertip selection of speeds. [ Vertical
paper travel minimizes both detector and window contamination.

Efficient,
4-pi dual
detectors

Dual detectors scan both sides of paper to give 4-pi detection
geometry. / Choice of windowless or ultra-thin window operation.
{ Four collimator slit widths to produce desired resolution. / De-
tectors feature reduced gas consumption for economy.

Versatile,
easy-to-operate
ratemeter controls

All solid-state control circuits for long-term reliability and sta-
bility. / Ratemeter offers 19 count-rate ranges and 6 response-
time constants—all front-panel controlled.

Precise
data-readout
options

Graphic recorder with one-knob control of speed synchronized
with strip-transport speed. / Also available with Digital Integrator
for quantitating counts in radioactive peaks. / Optional dual-
channel recording facilities.

;

NUCLEAR-CHICAGO

A DIVISION OF NUCLEAR-CHISAGO GORPDAATION

349Howard, Des Plaines, 111, 60018 U.S.A.

In Europe: Donker Curtiusstraat 7
Amsterdam W, The Netherlands

Discover how AcTIGRAPH® III—another in the BIOSPAN™ series
of systems designed to meet specific counting requirements—can
bring time-saving convenience to your work. Consult your
Nuclear-Chicago sales engineer or write us for full information.

Scientists and engineers interested in challenging career opportunities are

e b . ;
invited to contact our personnel director. NUCHB.5.213
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Precision Instruments for Research

ﬁen equipping your laboratory, be

sure to investigate Vanguard quality,
performance, and service. You will
find in Vanguard instruments greater
compactness, versatility, ease of
operation and simplicity of design.
Please give our representatives an
opportunity to explain in detail the
benefits and innovations that will
help you speed your experiments
with highly accurate information.

Model 1011
Fraction Collector
Time, drop, or volumetric
operation. Time range 0-100 minutes
in increments of 1/10 minute, Drop
range 0-1000 drops in each tube. 400
standard test tube capacity. 8 re-
movable stainless steel trays. Glass
dust cover. 2 digital indicators.
Available with Model 1012 Refrig-
eration unit.

iy . e i3
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Model 1063-OD
Automatic Multi-Channel Ultra-
Violet Analyzer

Presents recording at three different
wave lengths. Provides a recording
of the ratio of the optical density of

the effluent at two of these wave
lengths. Space-saving design. Com-
pletely transistorized. Detection sys-
tem completely self-contained and
light shielded.

Model 880D
Dual Channel Low
Background Autoscanner

Each channel has independent
range and time -constant selectors.
Recorder provides two 5” charts on
one 10” strip. Can examine simul-
taneously intense and weak areas of
radioactivity. Completely transistor-
ized. Better than 29 accuracy on all
ranges. Adaptable to direct digital
quantitation.

Model 885 Glass Plate Scanner
for Thin Layer Chromatography

Extends the range and operates in
conjunction with the Autoscanner.
Assays TLC glass plates with greater
accuracy and sensitivity. Sits on top
of Model 880. Provides 2 pi window-

\ V Lo
F s &

\ Designers and Manufacturers of Precision Instrumentation for Research e 441 Washington Ave., North Haven, Conn. 06473

less detection for tritium, carbon-14,
sulphur-35 and other beta-emitting
radioisotopes.

Model 1056-OD Automatic Ultra-
Violet Analyzer

Provides chart recording of the opti-
cal density of the effluent from a
chromatographic column. A plane
diffraction grating monochromator
enables the operator to select any
wave length from 200 millimicrons
into the visible spectrum. Completely
transistorized. Detection system self-
contained and light shielded.

Model 1000
Volumetric Fraction Collector

Completely self-contained and tran-
sistorized, Compact .

design. Model 1000
for volumetric con-
trol. Model 1010 for
time-drop control.

Write for
complete detailed specifications.
Representatives available to ex-
plain and demonstrate Vanguard
instruments.

subsidiary of
TECHNICAL MEASUREMENT CORPORATION
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..individualized as your thumb print

weekly personalized information service
alerts you to only those particular items
you are interested in @ custom designed
to your own specific profile, whatever
your discipline @ each week, as fast as
it appears, the literature of science and
technology is comprehensively, meticulously
examined to discover items of explicit
interest to you ® computer findings are
mailed each week to you on your own personal
asca report ® cost? less than $2 per week

Please send information on ASCA.

title

organization

address

city

state 29-5

INSTITUTE FOR SCIENTIFIC INFORMATION

325 Chestnut Street Philadelphia Pa 19106
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AUTOMATED NITROGEN ANALYZERS
for micro samples; for larger samples

For Micro Samples

Now in use in hundreds of laboratories, the automated
Coleman Model 29 Nitrogen Analyzer is providing rapid,
exact results for an almost unlimited range of materials.

From foods to fertilizers, from plastics to petroleum deriva-
tives, from biological materials to organic intermediates,
the instrument is supplementing or replacing both the
manual Dumas and the Kjeldahl methods.

A special extraction technique, announced in a recent
issue of ANALYTICAL CHEMISTRY, permits the instru-
ment to be used for trace analysis with materials containing
as little as 20 ppm nitrogen.

Operation of the instrument is simple. The operator is
required merely to weigh and install the sample, to actuate
the instrument, and 8 minutes later, to read and record
nitrogen volume from a digital counter.

Thus, an analyst without extensive training in microchem-
istry can produce excellent results in both routine investi-
gations and in research.

Condensed Specifications:

Sample . .. any material that pyrolyzes at temperatures up
to 1000° C.

Sample size . . . from 5 to 50 milligrams, generally.
Operating cycle . . . 8 minutes.
Accuracy . . . results correspond to theory +0.2% nitrogen.
Readout . . . digital counter in microliters.

Ask for Bulletin SB-291

For Larger Samples

Specially designed to meet requirements of materials that
require extensive sample preparation before a representa- .
tive sample can be obtained, the Coleman Model 29A
accepts samples up to 500 milligrams. Even larger samples
of inorganic materials are analyzed without difficulty.

The instrument is finding wide application in laboratories
working with such diverse materials as foods, feeds, grains,
soils, fertilizers, milk products, and biological materials.

04T

SYRINGE VOLUME

To accept the larger samples, the instrument incorporates
an expanded combustion system, extended combustion
cycle, and a larger, modified nitrometer for measurement
of the greater volumes of nitrogen. The measurement
operation is speeded by a reversible electric motor in the
precision syringe-and-micrometer screw adjustment.

The Model 29A minimizes the work formerly required in
preparing samples of non-homogeneous materials for
microanalysis.

Condensed Specifications:

Sample . .. any material that pyrolyzes at temperatures up
to 1000° C.

Sample size ... 50 up to 500 milligrams; up to one gram or
more for inorganic materials.

Operating cycle .. . 12 minutes.

Accuracy . . . results correspond to theory +0.2% nitrogen.

Readout . . . motor-driven digital counter.
Ask for Bulletin SB-291

COLEMAN INSTRUMENTS CORPORATION » MAYWOOD, ILLINOIS 60154
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AUTOMATED ELEMENTAL ANALYZERS
for direct oxygen; for carbon-hydrogen

For Direct Oxygen Determination

The Coleman Model 36 Oxygen Analyzer is an automated
combustion instrument for the direct determination of
oxygen content in liquid and solid materials. Direct deter-
mination provides results which are independent of the
errors associated with determination by difference.

The instrument automatically performs a modified version
of the Unterzaucher method for direct oxygen. The use of
a special platinized carbon catalyst permits conducting the
procedure at 180° C. below the conventional procedure;
this improves reproducibility and lengthens component life.

Automatic operation—performing repetitive operations in
exactly the same manner, delivers data faster, easier and
with considerably more precision than manual methods.

The instrument is ideal for applications in pharmaceutical,
rubber, plastics, organics and petroleum research and con-
trol laboratories as well as in academic research.

Condensed Specifications:

Sample . .. any material that pyrolyzes at temperatures up
to 900° C.

Sample size ... from 2 to 30 milligrams.

Operating cycle . . . 21 minutes.

Accuracy . .. results correspond to theory + 0.3% oxygen.
Readout . . . gravimetric.

Ask for Bulletin SB-292

For Carbon-Hydrogen Analysis

An instrument for the laboratory determination of carbon
and hydrogen, the Coleman Model 33 automatically per-
forms the accepted Pregl method. It provides great ad-
vances in speed, precision, and convenience over the
manual method by exactly reproducing the essential con-
ditions of the analysis.

In operation, the instrument burns a micro sample in an
atmosphere of high-purity oxygen, separating the sample
into its elemental constituents. Hydrogen is converted to
water; carbon is converted to carbon dioxide. These com-
pounds are absorbed in separate absorption tubes and the
values easily calculated after differential weighing of the
absorption tubes.

The instrument makes complete determinations of carbon
and hydrogen within an 8-minute operating cycle. Routine
analyses can be completed at the rate of 4 to 5 per hour.

The Coleman Model 33 is valuable in research and product
control laboratories is working with a wide variety of mate-
rials including pharmaceuticals, petroleum, heavy chem-
icals, plastics and organics.

Condensed Specifications:

Sample . . . any material that pyrolyzes at temperatures up
to 1000° C.

Sample size . . . 2 to 50 milligrams.
Operating cycle . . . 8 minutes.

Accuracy . . . results correspond to theory +0.2% carbon,
+0.2% hydrogen.

Readout . . . gravimetric.
Ask for Bulletin SB-273

COLEMAN INSTRUMENTS CORPORATION » MAYWOOD, ILLINOIS 60154
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Almost an
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DESCRIPTION

The new Philbrick P2A can be
used as an electrometer to measure
currents less than 10-'? amperes

silicon, solid-state, high gain dif-
ferential operational amplifier with
no inherent common mode error
and with fully floating input.
Model SP2A is a plug-in amplifier
with the same circuit as the P2A
but has the additional benefit of
guarded inputs. The P2A is
mounted in a die-cast aluminum
case measuring 44” x 1%” x 144",
Model SP2A is wired on an etched-
circuit glass board with 15-termi-
nal gold-nickel edge connectors
and shielded by an exoskeletal
nickel-plated steel case measuring
3% x 157 x 2%,

CHARACTERISTICS:

TYPICAL INPUT OFFSET
CURRENT ............ <10-'2 amp.

INPUT IMPEDANCE (to common)
>10'2Q

CURRENT NOISE .... <10-"* amp.

PRICE ............ $227.00 each (1-4)
For complete technical data, get in
touch with your Philbrick Engi-
neering Representative or
Philbrick Researches, Inc.,
25 Allied Drive at Route 128,
Dedham, Mass. 02026.
Telephone: 617-329-1600.

IEEE Show, Booths 3955-3956

routinely, yet it exhibits unusual
voltage stability. Briefly, it is an all-

ELECTRONIC
ANALOG
COMPUTING
EQUIPMENT
for
MODELLING
MEASURING
MANIPULATING
and

MUCH ELSE

PHILBRICK

SALON des COMPOSANTS ELECTRONIQUES

APPLICATIONS

Models P2A and SP2A may be
used with virtually any gain in the
measurcment of voltage or current
from high impedance sources, as
integrators or sample-and-hold cir-
cuits having exceptional holding
ability, as wide-range logarithmic
amplifiers, for precise differential
amplification and for many other
applications. Some examples:

FOLLOWER-AMPLIFIER

O e=Ril
R R/n
O‘—_"P—\/W‘—(
il 4 I i2 =ni.1

(n>>>1)

D
CURRENT AMPLIFIER
CURRENT-TO-VOLTAGE TRANSDUCER

ADJUSTABLE-GAIN SUBTRACTOR

R
e; E(———«e

TRACK-AND-HOLD CIRCUIT




it’s a big

The continents draw closer together every day in
this technological era, and communications are
swift as sound. But it is still a big, wide world and
Lourdes is in every corner of it! From Tokyo to
Paris, from Sydney to Reykjavik, Lourdes Instru-
ments are there . . . serving the needs of science
and industry with precision,

A. Model A “Betafuge”, Automatic Superspeed Re-
frigerated Centrifuge accommodates thirteen inter-
changeable rotors, including 3300 ml. (6 x 550 ml.)
capacity rotor at 14,000 x G; 400 ml. (8 x 50 ml.) rotor
at 40,000 x G; temperature control range —20°C
to +40°C.

B. Model LCA-2, Non-refrigerated automatic centri-
fuge, spins 3300 ml. (6 x 550 ml.) capacity rotor at
10,000 x G; 400 ml. (8 x 50 ml.) at 30,000 x G.

C. Model VA-2 ‘‘Vacufuge'’ Automatic Ultraspeed
Vacuum Refrigerated centrifuge spins 3300 ml. (6 x
550 ml.) capacity rotor at 33,000 x G; 1500 ml. (6 x
250 ml.) capacity rotor at 65,000 x G. Temperature
control range —20°C to +40°C.

D. Model MM-1, Multi-Mix featuring solid state speed
control and a rachet and gear mechanism. Sealed
homogenizing within stainless steel containers, mason
jars, centrifuge bottles, and tubes.

E. Model AX super-speed centrifuge; forces to 34,800
x G; separate RPM-RCF calibrated transformer.

F. Model AA-C “Versa-fuge” table model superspeed
centrifuge; spins 400 ml. (8 x 50 ml.) capacity rotor
at 3:1&,800 X G; built-in transformer and steel safety
guard,

CATALOG UPON REQUEST FROM YOUR FRANCHISED
LOURDES DISTRIBUTOR—-OR WRITE US DIRECTLY

LOURDES INSTRUMENT CORP.

656-78 MONTAUK AVENUE ¢« BROOKLYN, NEW YORK 11208
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What happened

when Rul

Well, for one thing, the
manufacturing of the Rubi-
con line of Honeywell Lab-
oratory Standards and Test
Instruments moved to within
40 miles of the National
Bureau of Standards lab-
oratory at Boulder, Colo-
rado. But that was not the
main object of moving this
important part of Honeywell
from Philadelphia to Denver.

Rather, it was to consoli-
date this division into the
scientific instruments
manufacturing facilities
where Visicorder oscillo-
graphs (and tiny precision
galvanometers) are being
made, along with advanced
laboratory magnetic tape
systems and other data
acquisition and analysis
equipment. We certainly
agree with Colorado's claim
of having an exceptional
climate for this type of
manufacturing.

Here, high on a hill over-
looking Denver, our
metrological engineers,
instruments craftsmen, and
technicians have been de-
signing, testing, and build-
ing several new products
in addition to the well-
established Rubicon items.
Qur production line has
been nearly doubled in
capacity, and appropriate
new methods have been
employed to make our
products ever more precise
and reliable.

Some of the old standbys
are shown or described
here—they are reminders

of the fine Rubicon heritage
to which we cling. We also
want to introduce you to
some of our newer
products, such as:

Model 852 Guarded Po-
tentiometric Voltmeter.
Completely
solid-state [
high-pre- |#
cision DC 1y
measure- .
ment device for 0 to 1,111.1
volts, with infinite im-
pedance throughout entire
range. All six dials of the
K-V divider are over-
ranging. Long-term limit of
error =.02% of reading for
at least one year. $800.

Compact Portable Test
Sets. These combinations
of portable

potentio- (e
meters and
the Model
2747 Run
Up Unit
may be used for thermo-
couple measurements, emf
measurements, calibration
checks of millivoltmeters
and pyrometers.

Model 2802 Laboratory
Potentiometer. A four-
dial, single range instru-
ment with .
simplified
standardiz
ing pro-
cedure and
improved single-window
readout. Calibrated accu-
racy =+.0010% of reading
~+0.1 microvolt. Guaranteed
limit of error is +.003% of
reading +0.1 microvolt.
Completely self-checking.

Series 1100 NBS Type
Standard Resistors. See
NBS Bulletin, Vol. 4, rzzs
p. 121, about these 1
high-precision lab-
oratory resistors.
Limit of error will not ™
exceed =.005%; measure-

ment resolution is 10 paris

per million. Wound from
selected low-temperature-
coefficient manganin wire.
Available from 1 ohm to
10,000 ohms. We also make
the Reichanstalt Type
Standard Resistors in 0.1,
0.01, and 0.001 ohms.

Model 1700 Conductance
Bridge. Measures very high
resistance,
in terms of
conduc-
tance,
from 10°

to 10'®
ohms (10-* to 10-'* mhos).
Rheostat dials read directly
in mhos through in-line
panel openings, permitting
only the correct settings to
be read. Completely shielded
and guarded; limit of error
is from 0.05%, depending
upon conductance of
sample.

Model 1630 Precision
Kelvin Double Ratio Set.
Precisely
measures
low-value
four-terminal
resistors
and extends the range of
Kelvin-type measurements.
Provides for lead resistance
compensation; has built-in
galvanometer damping and
sensitivity adjustments.
Electrostatically shielded.
Limit of error, ratio A/B,
=+0.005%.

Miscellaneous
accessories in-
clude an interest-

bicon crossed the Mississippi?

ing and comprehensive
variety of volt boxes, shunts,
standard cells,
batteries,
constant current
supplies, resistor supports,
decade resistance

boxes and assemblies, and
a great many types of
galvanometers and
galvanometer systems.

Model 1K100 Variable
Primary DC Reference
Standard. Provides volt-
ages from g

Oto
1,134:110
with 1 ppm
resolution of full-scale
voltage. Because of its high
current output (100 milli-
amperes) and great stability
(.005% per hour, .001% per
day), the 1K100 is an instru=
ment of exceptional value

in calibrating digital volt-
meters, differential and
potentiometric voltmeters,
shunts and current measur-
ing devices, volt boxes,
potentiometers, and

voltage dividers.

We are creating

history for you here

at the Denver Division
within the great many
products which uphold the
Rubicon reputation for
utmost quality and reli-
ability. For our latest catalog,
please write us at
Honeywell-Denver, Mail
Station 407, Denver, 80217.
In Canada: Honeywell Con-
trols, Ltd.; Toronto 17.

LABORATORY STANDARDS

Honeywell

SR Eas Ra bR RIS
LA LLL unumll-rul!

1236

SCIENCE, VOL. 147



12 MARCH 1965

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.

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.

VARIANGT GG
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After four years of success
thisfamous
computeris new again

This is the TR-48 fully transistorized analog com-
puter, bought by hundreds of satisfied users since
December 1961. And yet it is really brand new!
Continuous development of the TR-48 makes it new
in all except the name. Equally important, existing
customers can take advantage of these dramatic
improvements:

= New hybrid capability DES-30 (Digital Expansion
System) provides high-speed digital logic for ad-
vanced simulations.

= New high-speed electronic mode control permits
maximum utilization of repetitive, iterative and hy-
brid techniques.

= New wide-bandwidth amplifier with no velocity
limiting to 96KC makes the TR-48 the fastest medi-
um priced computer available.

= New expansion to 58 amplifiers for more problem-
solving capacity.

= New Multiplier improves dynamic accuracy and

1238

bandwidth at a lower cost.

» New transistorized Digital Voltmeter improves ac-
curacy (4% place readout) with BCD output available.
» New Scope Display conveniently addressable from
the computer’s flexible readout system.

= New Variable Diode Function Generator for pro-
gramming functions of greater complexity.

» New Packaged Limiter simplifies programming of
problem constraints.

= New Sin/Cos Generator for convenient program-
ming of trigonometric functions.

Thus, the TR-48 combines field proven experience
with the latest in analog computer technology. Send
for details on the all new EAl TR-48 and the free
extensive applications data and computer operations
training program which is provided to all customers.

B
L]}
EAl ELECTRONIC ASSOCIATES, INC., West Long Branch, New Jersey
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What every Ph.D.

should know about
cage sanitation:

Anything less than a spotlessly clean cage
can cause a fatal infection to an experimen-
tal animal during his post-operative recov-
ery period and negate all your test results.

One major cause of unsanitary machine-
washed cages is overfoaming in the
machine, caused by the reaction of the
detergent with the high protein soil loads
resulting from the animal’s feed and waste
matter. This overfoaming cuts pump and
wash pressure in the machine, thereby pre-
venting it from doing its sanitation job.

But now, a new Economics Laboratory
defoaming agent built into two detergents
completely eliminates foam, enabling you
to eliminate this major cause of unsanitary
conditions. It’s called EL F-58, and it may
mean the difference between success and
failure in your next experimental opera-
tion. It is now available in two powerful
detergents, EVENT and SPEARHEAD,
both of which contain polyphosphate to
hold soils in suspension for their complete
removal during the final rinse.

The first, EVENT, is recommended for
non-aluminum, non-galvanized metal or
plastic cages. It is a highly alkaline, non-
chlorinated detergent for removing high
organic soil loads and is recommended
whenever heavy duty cleaning is required.

The second, SPEARHEAD, is recom-
mended for aluminum and galvanized metal

12 MARCH 1965

cages and racks. Equally effective in hard
and soft water, it contains a unique com-
bination of metal corrosion inhibitors. It,
too, completely eliminates foaming where
organic soil loads are encountered.

For more comprehensive information on
cage sanitation, return the coupon below
today for your free copy of this new, up-to-
the-minute manual,

“SANITATION FOR
ANIMAL RESEARCH
LABORATORIES”

Economics Laboratory, Inc., Dept. 142-C
250 Park Ave., N.Y., N.Y. 10017

[J Please send free copy of new manual immediately.

O Havet my local EL Sanitation Expert phone for an appoint-
ment.

NAME TITLE

ORGANIZATION

ADDRESS




More than a calculator-Almost a computer
...complete with automatic input-$4350

THE WYLE SCIENTIFIC IS THE FIRST DESK-TOP COMPUTATIONAL CENTER designed specifically for the solution
of complex scientific and engineering problems. Almost as simple to operate as an adding machine, it provides
arithmetic capability, efficiency and speed never before available in a calculator.

WITH AUTOMATED DATA ENTRY, it eliminates all the tedious, wasted time of multi-step repetitive arithmetic
problem solving. You enter only the variables manually. All the repetitive procedures are run off automatically
from a prepared program library of simple punchcards fed into the calculator reader. And you don’t have to be a
programmer or need additional equipment to prepare your own input library. You simply punch in your instruc-
tions by hand on a Wyle stored-program card, which has the calculator keyboard reproduced on it. With this auto-
mated input added to the Wyle Scientific versatility, you will solve complex problems at speed approaching that

of a computer,

NEVER BEFORE CAPABILITIES LIKE THESE

The contents of all registers are displayed,
on an eight-inch cathode ray tube, as indi-
cated in the following diagram.

Multiplier-Quotient Register
Entry Register
Accumulator Register

Storage Register 1
Storage Register 2
Storage Register 3

All parts of a problem are visible. The
contents not only of the three active arith-
metic registers, but also of the three stor-
age registers are displayed at all times.
Numbers entered from the keyboard are

1240

seen as they are entered and can be veri-
fied before use.

Transcription errors are eliminated
through complete versatility of transfer
from any register to any other without loss
of desired data.

All registers handle 24-digit numbers.

Decimal points are entered the same
as digits, using an eleventh key, and all
input and answers are correctly aligned
with decimal point on the output display.

Automatic square root is provided, as
is single entry squaring and multiple sub-
totals.

The calculator has plug-in compatibility
with auxiliary input-output devices includ-
ing printers, paper tape equipment, and
other EDP equipment.

Its operation can be learned in minutes,
and it functions with the speed, quiet, and
reliability of its solid state design.

These capabilities, combined with
automatic entry, for the first time fill the
technical and economic gap between cal-
culators and computers.

$4350 complete with automatic input
$3950 for basic calculator
(You can add automatic input later)
For further information, write Dept. §,
Wyle Scientific Sales, 339 So. Isis Ave.,
Inglewood, California. Or telephone
ORegon 8-5671.

THE WYLE Scientific

a product of WYLE LABORATORIES

SCIENCE, VOL. 147



r Ey / Instrument makers agree, instrument

users concur — dynamic capacitor elec-

L trometers are vastly performance-
&

superior to high-sensitivity vacuum

f\‘ '11 tube electrometers. This means the new
4{ Victoreen Picometer — priced competi-
U J_J tively with obsolescent tube types

— puts a new workaday instrument
within reach of virtually every scientist
or engineer.

first vibrating reed

X/ The vibrating reed Victoreen Picom-
eter has a sensitivity, stability and sim-

E‘ectrometer for eVeryday plicity unmatched by conventional

electrometers. It provides extremely
tests aﬂd measuremeﬂts stable indication for currents in the
10-4-ampere range, and for voltages
from 10 millivolts. Solid-state printed
circuitry is used extensively throughout
for maximum reliability. Optional battery
operation. Full line of accessories.
Model 474 is shown below. Model
474R for rack mounting also available.
Request full details.

BE PRECISE ... SPECIFY VICTOREEN.

PICOMETER
DYNAMIC CAPACITOR ELECTROMETER

WORLD’'S FIRST NUCLEAR COMPANY

VICTOREEN

THE VICTOREEN INSTRUMENT COMPANY
5806 Hough Avenue - Cleveland 3, Ohio, U.S.A.

VICTOREEN

2854-A




(1) New Microprojector XIc (2) Ortholux Microscope with Orthomat Automatic Micro-camera (3) Prado Microprojector (4) Micro-
manipulator (5) Base Sledge Microtome (6) SM Microscope (7) Dialux-pol Largg Polarizing Microscope '(8) Panphot Large Camera
Microscope (9) Inverted Microscope (10) Aristophot Universal Photonicrographic and Macrophotograp]nc Camera_ (11) Int_erference
Microscope (12) Large Minot Rotary Microtome type 1212 (13) Labolux Microscope (14} Ortholux Microscope with Heating Stage

LEITZ INSTRUMENTS FOR BIOLOGICAL RESEARCH

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

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

Leitz laboratory instrumentation permits research in depth:
~A superb micromanipulator with motion reduction to
1:1/800. —Several microtomes are available for the flaw-
less preparation of microsections for applications in elec-
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tron, phase contrast, research, and routine microscopy.
—Heating and cooling stages for high- and low-temperature
thermal observations. —The ultimate in microprojection
for teaching and conference purposes. —A complete range
of photomicrographic cameras—including the exclusive,
automatic Orthomat. '

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

54164

€. LEITZ, INC., 488 PARK AVENUE SOUTH, NEW YORK 18, N. V.
Distributors of the world-famous products of
Ernst Leirtz G.m.b. H..Wetzlar, Germany—Ernst Leitz Canada Ltd.
LEICA AND LEICINA CAMERAS - LENSES - PROJECTORS - MICROSCOPES
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Natural Beauty and Conservation

Science and technology have led to an affluent society, a population
explosion, and a concentration of our people in urban areas. But while
the number and concentration of human beings has increased, the
quality of living has in some ways diminished. The affluence that pro-
vides so many automobiles brings with it air pollution and great
parking lots in the form of expressways. Water pollution has robbed
us of much potential recreation and simple pleasure; once-beautiful
rivers now are little better than open sewers. Disposal of the solid
waste of cities is a noxious and growing problem. Discarded auto-
mobiles increasingly litter our countryside as low prices for scrap
make them practically worthless.

President Johnson emphasized his concern about -these matters in
a recent White House message on natural beauty. Recognizing that
most of our population resides in urban areas, Mr. Johnson devoted
part of his message to a call for improving the beauty of cities. He
wrote of the contrasting effects of ugliness and beauty on man’s spirit.
Perhaps he wrote from a background of personal experience, for
many who live in the nation’s capital find great pleasure in its num-
erous vistas. Most cities ‘are not so fortunate as Washington. They are
constructed on an ugly pattern, and so they will remain, though the
dreariness may be relieved somewhat if the President’s recommenda-
tions for an Open Space Land Program are implemented. This program
would provide matching grants to help urban areas obtain land to
serve as open space. In addition, city governments would be helped
to acquire and clear areas to create parks and playgrounds.

Part of the President’s message was devoted to the countryside.
He recommended the establishment of 12 additional national parks.
All who have enjoyed the existing parks will support the needed
legislation. President Johnson sounded another welcome note when
he stated that he is taking steps to encourage a national system of
trails. These would include abundant trails for walking, cyclmg, and
horseback riding in and close to our cities.

Another part of the message was devoted to water pollution. In
principle, the problems of sewage and industrial wastes can be con-
trolled by legislation. There are other problems of pollution that were
not mentioned in the report and that are of scientific interest. The
task of revitalizing Appalachia is complicated by the pollution of
water there by acid mine water. When exposed to air, sulfides in coal
are oxidized, and sulfuric acid is produced. A" more subtle kind of
pollution occurs in rivers like the Potomac. The clear effluent from
a treatment plant provides a rich source of nutrients (fixed n1trogen
potassium, and phosphate) for algae. On sunny days, a great algae
bloom occurs in the slow-moving river, Often cloudy days follow,
and the algae consume more oxygen than they evolve. The water can
become anaerobic; fish die, and the river may become much like a
sewer.

The President proposes only limited actxon on the problem of air
pollution; a modest $24 million is budgeted for air pollution programs.
In addition, he has promised to discuss with automobile manufacturers
means of reducing pollution from liquid-fueled vehicles.

The problems involved in improving the quality of life are difficult;
some are almost insoluble. It is good to find that the matter is getting
top-level attention.—PHILIP H. ABELSON



Precision Balances and Weights

HARVARD TRIP BALANCES for Science and Industry

Available in any weighing standard with plates, pans,

or scoops. METRIC: Capacity-2kg, Sensitivity-0.1 g.
Prices from $21.50.

CENT-O-GRAM

For general laboratory work,
specific gravity weighings,
or preweighing. Metric or
Grain Std.

METRIC: Capacity—311 g
Sensitivity—.01 g
Prices from $31.00.

TRIPLE BEAM BALANCES
Choice of plate , pan , scoop or animal subject
box. Metric or Avoirdupois standard. METRIC:
Capacity—2610 g, Sensitivity—0.1 g.

Prices from $20.50.

DEC-0-GRAM

Sturdy, high capacity, overhead triple

beam balance. Available in Metric or

Avoirdupois Standards.

METRIC: Capacity—2610 g
Sensitivity—.05 g

Prices from $42.00.

HEAVY DUTY
SOLUTION BALANCE
with handy weight rack . . .

A highly sensitive, ruggedly built balance with fingertip weight storage.
Metric or Avoirdupois. METRIC: Capacity—20 kg, Sensitivity—1 g.
Prices from $110.00.

WEIGHTS

Pictured is the all new STO-A-

MOISTURE WEIGH weight set in one piece
polypropylene cace. Our line in-

DETERMINATION cludes however, all types and
BALANCE classes of weights to fit every

need,

A combination drying unit
and magnetically damped
precision balance. For
solids or liquids.

Sensitive to #0.01% -.01g

Price $295.00

1050 COMMERCE AVE. UNION, N. J.

Dept. CF
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AAAS Membership
Includes These
Benefits:

1. Annual dues of 32.50 include a subseription to
SCIENCE, the only U.S. weekly journal of re-
search. Scientists in all fields rely on SCIENCE
for news of the significant advances in research.
Written and edited by scientists, SCIENCE exploits
the speed made possible by modern printing tech-
nology for rapid publication of research reports
without loss of the reviewing procedures essential
for admission of new work to the scientific record.
Published by the American Association for the Ad-
vancement of Science, SCIENCE is one of the most
frequently cited journals in the world’s scientific
literature.

2. Fellowship in AAAS honors meritorious con-
tributions to science and makes members eligible
to serve on the AAAS Council, the Association’s
governing body, or to be elected as officers or di-
rectors. Fellows are nominated from among the
membership by section secretaries and by other
Fellows.

3. All members receive the quarterly newsletter
of Association affairs, the A4AS Bulletin and may
order SYMPOSIUM volumes, reporting advanced
work in selected fields of science, at a reduced price
for direct, prepaid orders.

4. Members share the satisfaction of supporting
AAAS work to
® Improve the effectiveness of science in the
promotion of human welfare.
@ Increase public understanding of science.
® Improve science education at all levels.

An Invitation

You are cordially invited to join AAAS by filling
out the membership card on this page. Annual dues
of $8.50 include weekly copies of SCIENCE.

Scientists in other countries are cordially wel-
comed as members of the Association. Membership
is open to scientists abroad at the same annual
dues as that paid by members in the United States,
and this includes weekly copies of SCIENCE.
SCIENCE is now reaching a world-wide audience
numbering 105,0600.



CONFERENCES, 1965

Dr. W. George Purks, Director

Department of Chemistry
University of Rhode Island
Kingston, Rhode Island

Qualified scientists are invited to submit ap-
plications for attendance at the Gordon Re-

search Conferences.

Application forms may be obtained by re-

turning the ottached post card.

An Invitation to
Join the AAAS

Since 1848 the American Association for the
Advancement of Science hos been a professional
bond linking scientists in all fields and an instru-
ment for securing the benefits of science for
human welfare. Virtually ali scientific leaders
and most other scientists in this country have
been members of the AAAS over the past 117

years.

Scientists in other countries as well as scien-
tists in the United States are cordially invited to
join and to receive weekly copies of SCIENCE.
Use the membership card on this page. If you
are already a member, use it to suggest others
who would appreciate receiving an invitation
to join AAAS. Annual dues of $8.50 include
weekly copies of SCIENCE and other member-
ship benefits.

AAAS also sponsors the Gordon Research
Conferences, informal week-long seminars that
bring together active research workers from
laboratories in the U.S. and abroad for consider-
ation of new directions in chemical research.






HReaders’ Service (ard
KEEP UP TO DATE

ON NEW INSTRUMENTS AND EQUIPMENT

Use the attached postcard to obtain the latest available
information on instruments and equipment for the
laboratory. Tear out the card and circle those items
that interest you. Fill in your name and drop the card
in the mail. No stamp is necessary. In a few days you
will receive the requested information.

HOW TO USE CARD

For Advertisements. Circle the number of the page on
which ad appears. Company names appear to the right
of the page numbers. Cards on which all numbers are
circled will not be processed.

Addresses. Fill in name, position, department, employ-
er, and address on the address side of card. Cards not
including position and employer in return address will
not be processed.

For New Products. Circle the department number given
at the end of each paragraph in the New Products

section (pages 1351-1353).

50th Anniversary 1915-1965

Klett Summerson
Photoelectric Colorimeter

No. 800-3

Test Tube
Model

KLETT COLONY MARKER and TALLY

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

K/gjj MANUFACTURING CO., INC,,

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

Circle 1279 on Readers’ Service card



THIS WALK-IN ROOM
CAN BE YOUR
COLD LAB,
INCUBATOR,
GROWTH CHAMBER'!

Versatile Hotpack Walk-ins are designed
in modular sections so a four-foot facility
can be easily taken apart, moved and
eventually expanded to 20 feet deep by
adding inexpensive center sections! These
rooms offer scientifically controlled tem-
peratures down to —40°C and up to
125°C; relative humidity, 5% to .98%:;
fluorescent lighting (for simulated day/
night growth); filtered air and many other
special environmental features. Most im-
portant, these features can be specified
in our standard walk-ins without costly
“additional’’ construction! Built-in bench-
es, sinks, water outlets, gas lines and
power receptacles can also be specified.
Each room is equipped with six tiers of
adjustable, aluminum shelving at no extra
cost! Write for our new 160-page catalog
which describes and illustrates hundreds
of applications in medical research, phar-
maceutical research and other related
scientific fields.

<=

HOTPACK CORPORATION
5086 Cottman Ave.

Phila., Pa. 19135
IN CANADA: HOTPACK (CANADA) LTD. WATERLOO, ONT.

cyclic azo compounds”; R. Gompper,
“Synthesis of heterocycles from ketene
acetals and related compounds”; Salo
Gronowitz, ‘“Aromatic boron hetero-
cyles or halogen-metal interconversion
in thiophenes and pyrimidines”; D.
M. Lemal, “Aspects of diazene chem-
istry”; W. C. Linn, “Cyano-sub-
stituted epoxides”; F. Ramirez, “The
oxaphospholane and oxaphospholene
ring systems”; R. K. Robins, “Purines,
pyrimidines and related systems”; G.
Smolinsky, “Azirines”; E. C. Taylor,
“New Syntheses in heterocyclic chemis-
try”; P. Yates, “Dihydrofuranone
chemistry’”; Martin J. Weiss, “Indole
and pyrroloindole chemistry.”

Glass

Martin Goldstein and C. R. Kurk-
jian are chairman and vice chairman,
respectively.

30 August=3 September. J. W. Cahn,
“Nucleation and spinodal mechanisms

of phase separations”; W. B. Hillig, |

(subject to be announced); J. J. Ham-
mel, “The stability of a glass phase
on, or near, a glass coexistence curve”;

R. C. Charles, “Connectivity of phase !

separated structures in glass”; E. M.
Levin, “Structural interpretation of im-
miscibility in oxide systems: elabora-
tion and experimentation”; J. A. Wil-
liams and G. E. Rindone, “Application
of small angle x-ray scattering to stud-
ies of phase separation in glass”;
R. Roy, “Sequence of phases appear-
ing in some simple and complex
glasses”; J. Zarzycki, “X-ray diffraction
study of phase separation”; F. Oberlies,
“Proof of microheterogeneities on ul-
tra-microtome  slices of  different
glasses”; P. W. McMillan, “Micro-
phase separation in simple glasses”;
W. Vogel, “Investigation of the unmix-
ing process and the resulting structure
of different glasses”; G. H. Beall,
“Crystallization of g-quartz solid solu-
tions from glass.”

Proctor Academy
Dielectric Phenomena

John D. Hoffman is chairman.

21-25 June. Dielectric relaxation in
polar liquids: Worth E. Vaughan, “Sur-
vey of dielectric loss in polar liquids
in microwave region”; Robert Zwan-
zig, “Dielectric friction in fluids”;
T. Litovitz and G. D. McDuffie,
“Dielectric and mechanical relaxation
in nonpolymeric liquids”; Robert S.
Cole, “The dielectric relaxation spec-

= NEW

WHEATSTONE
BRIDGES

4283 COMPACT D-C
WHEATSTONE BRIDGE

For wide-range resistance measurement in plant
or laboratory. Covers 0 to oo ohms in six
ranges. Limit of error, +=1% of reading. Sensi-
tivity, 1% or better when measuring resistances
between 0.3 and 300,000 ohms. Completely self-
contained with galvanometer, batteries and
binding posts for connecting external stand-
ards for ratio measurements. Metal case with
handle, 7” x 6” x 5”; Weight, 4%2 Ib.

4289 PRECISION D-C
WHEATSTONE BRIDGE

For general resistance measurements with lab-
oratory accuracy. Range, 1 ohm to 11.01 meg-
ohms. Limit of error, ==0.05% of reading or
better. Sensitivity, better than 0.05% for
measurements up to 1 megohm. Completely
self-contained with light-beam galvanometer,
batteries and central readout. Metal case with
handle and slip-hinged removable lid, 143" x
113" x 7Y%2" overall; Weight, 21 Ib.

For additional information contact your nearest
L&N office or write for literature to Leeds &
Northrup Company, 4926 Stenton Avenue, Phila-
delphia 44, Pa.

h Pioneers in Precision

LEEDS & NORTHRUP CO
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trum of simple polar liquids.” Dielec- g &
tric relaxation in organic glasses and

polymers: Julian Gibbs, “On the tem- Thls Is the
perature dependence of cooperative re-
laxation in glass-forming liquids™”; W.
Stockmayer, “Dielectric dispersion in
dilute polymer solutions’”; Hyuk Yu and
A. Bur, “Dielectric relaxation of rod-
like molecules in solution”; E. Passa-
glia and J. D. Hoffman, “Dielectric
and mechanical relaxation in semicrys-
talline polymers.” The transition from
resonant to nonresonant dielectric ab-
sorption (gases): A. A. Maryott, “Di-
electric relaxation in gases: experimen-
tal foundation”; G. Birnbaum, “Micro-
wave relaxation in gases”; A. Ben-
Reuven, “Theoretical aspects of line
shape and microwave relaxation ef-
fects.” Rotation of dipoles in molecular
crystals: Mansel Davies, “Aspects of
the dielectric study of molecular rota-
tion in the solid state”; M. Broad-
hurst, “Model for dielectric relaxation
in molecular crystals”; J. G. Powles,
“Dielectric and NMR studies of rota-
tion of molecules in molecular crystals.”

Environmental Sciences:
Air Pollution

Allen D. Brandt and Frank E.
Clarke are chairman and vice chair-
man, respectively.

Sulfur oxides and related compounds.

28 June. “Sources of sulfur oxides,
quantities, forms, etc. (general)” (A.
D. Brandt, chairman; J. H. Field, dis-
cussion leader). ‘“Oxidation-reduction
reactions; aerosol formation; adsorption
on particulates; washout” (A. J. Haagen-

Smit, chairman; F. E. Gartrell, dis- | poyoloned from the basic design of the well-known Wild M 20 Research
cussion leader).

29 June. “Methods of identification Microscope, the M 21 incorporates important features which contribute
and measurement” (M. D. Thomas, to increased precision, versatility and ease of use. Stand: Accommodates
chairman; J. P. Lodge, Jr., discussion every useful accessory for research, including Wild phase contrast and

leader). “Physiological eff;c*s_e"l"efi' photo attachments. Optics: Analyzer is above tube support, eliminating
r:;ﬁ%ﬂg;ﬁ;ﬁ dgzz;g‘::ia dce’:;"" depolarizing effect of inclined tubes. Bertrand lenses-in monoculars for
30 Jume. “Health effects—epidemio- | CONOSCOpic observation. Polarizing filters have excellent extinction prop-

logical evaluation” (J. L. Whittenber- erties. Light Source: llluminator *'S", 6V/20W is built in, centerable and
ger, chairman; E. J. Cassell, discussion powerful. Facilitates Koehler illumination. Stage: Pre-centered, rotatable,

leader).  “Economic  aspects—vegeta- |  and graduated 360° with vernier reading to 0.1°.
tion, materials and goods” (Ronald L
Ridker, chairman; J. T. Middleton and | Features a dustproof guiding slot for quartz wedges and compensators.
R. O. McCaldin, discussion leaders). An optional synchronizing bracket couples polarizer and analyzer.
1 July. “Control by decreasing mass Write for booklet M 21

emission rate” (T. T. Frankenberg, *
chairman; Harry Perry, discussion *The first name in Surveying ln§truments.
leader). “Meteorological factors in pre- Photogrammetric Equipment and Microscopes.
venting high sulfur compound concen-
trations at affected receptors” (G. H.
Strom, chairman; M. E. Smith, discus-
sion leader).

HEERBRUGG
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A first-class
Monochromator

for under $900.00

Here is more monochromator than ever before available at
twice the price. Advanced Jarrell-Ash optics is one reason.
Another is exceptional versatility. Features like two gratings
in place which may be interchanged simply by turning an
external knob make this new instrument the standard mono-
chromator for general use in every physics, chemistry and
biology laboratory. Wide wavelength range from ultraviolet to
infrared. Write for complete specifications.

MODEL 400 JARRELL-ASH 0.25 METER EBERT MONOCHROMATOR

APERTURE
RATIO ....f/4.3

RESOLUTION. . As good as 1A with
10 micron slits

< B R Focusable for opti-
mum resolution

READOUT ... Digital counter

OPTICAL LAYOUT

WEIGHT: ;725 Approx. 12 pounds
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ANALYTICAL INSTRUMENTATION

JARRELL-ASH COMPANY +« 530 Lincoln Street, Waltham, Mass. 02154

2 July. “Permissible levels in ambient
air, and criteria affecting or governing
such levels” (V. G. MacKenzie, chair-
man;, D. W. Fassett, discussion leader).
Summary: Norton Nelson.

Chemistry and Metallurgy
of Semiconductors

G. A. Wolff and R. C. Sangster are
chairman and vice chairman, respec-
tively.

12 July. Crystal growth and etching:
J. P. Hirth, “Nucleation and growth
of crystals”; R. Kern, “Morphology
and crystal growth as influenced by
crystal structure and matrix”; W. R.
Runyan, “Epitaxial growth of semicon-
ductors”; A. Reisman, “The Kkinetics of
vapor phase etching of semicon-
ductors.” .

13 July. Crystal surfaces: G. Rup-
precht, “Semiconductor surface states”;
H. E. Farnsworth, “The structure of
semiconductor surfaces as determined
by low-energy electron diffraction”;
R. J. Jaccodine, “Electron microscope.
studies of semiconductor surfaces”;
W. W. Harvey, “Semiconductor sur-
face properties and electrode be-
havior.”

14 July. Semiconductor compounds:
R. W. Haisty, “A review of the prepar-
ation, properties and applications of
semi-insulating III-V compounds”; M.
Aven, “Preparation and properties of
II-VI compounds”; F. Hulliger, “Crys-
tal chemistry of transition-element
compounds TX,”; E. Parthé, “On the
stability of diamond structure ma-
terials.” '

15 July. J. C. Woolley, “Preparation
and properties of solid solutions of
III-V compounds”; F. A. Trumbore,
“Solubilities and electrical behavior of
impurities in III-V  compounds”;
(speaker and subject to be announced).

16 July. R. Roy, “Phase diagrams
and materials research”; A. L. Mc-
Whorter, “Semiconductor laser.”

Biomathematics

L. Stark and G. O. Barnett are chair-
man and vice chairman, respectively.

19-23 July. Mathematical concepts
of central nervous system function
(Lawrence Stark, chairman): Warren
McCulloch and Lewis Sutro. Non-
linear control system theory (G. Octo
Barnett, chairman): Richard Bellman
and Otto Smith. Sensory communica-
tion (Samuel Mason, chairman): Gil-
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3,6-DINITROPHTHALIC ACID
5-HYDROXY-1-TETRALONE

Interesting new reagents for the
Micro estimation of Reducing sugars.

5-Hydroxy-1-Tetralone

3,6-Dinitrophthalic Acid
For a Fluorescence procedure

For a Colorimetric procedure

1 gm—5$25.00 1 gm—$12.00
100 mg— 4.90 100 mg— 2.30
Ref: Momose

, T., and Okinaka, S.,
3,

08 . Ref: Momose, T., 1naba, A., Mukai,
Talanta, '3, 151, ('59). i

Y., Shinkai, T., Chem. Pharm,
Bull. (Tokyo), 8, 514 (’60).

S-PALMITOYL-COENZYME A

Now available as Free Acid and Sodium Salt.
Present Purity—approx. 75-90%
Tentative Price—5 mg—$30.00 25 mg—$100.00

S-ACETOCETYL-COENZYME A
Grade Il: Sodium Salt Tentative Purity—60.90%
Small quantities now available.

2 mg — $15.00 5 mg — $30.00
10 mg — 50.00 25 mg — 100.00

We are pleased to announce substantial price reduc-
tions on:—

URIDINE-5'-DIPHOSPHOGLUCOSE
(UDP-G)

Isolated from yeast, not synthetic
Sigma Grade

98-100%

Formerly $145.00/gram Now $80.00/gram
“UDPG-90"’

Approx. 90%

Formerly $120.00/gram Now $47.50/gram
Other sizes reduced proportionately

Reduced Prices for 98-100% pure
GMP Crystalline, Disodium Salt
ome Formerly up to $29.50/gram
IMP Now only $4.00/gram
N-t-BOC-

AMINO ACIDS

(N-Tertiary Butoxycarbamyl-Amino Acids)

These Blocked Amino Acids are of interest where de-blocking under
mild conditions is required.! Merrifield?, recently reported on an
exciting new ‘’solid-phase’” synthesis of Peptides directly on «
Polystyrene Resin, using t-BOC Amino Acids. Seemingly almost
any length peptide chain can be quickly constructed in high yield
and purity.

1. Anderson, G.W., & McGregor A.C., ‘‘N-t-BOC-Amino Acids and Their
Use in Peptide Synthesis,'” JACS, 79, 6180, (1857).

2. Merrifield, R.B., ‘“Solid Phase Peptide Synthesis,’”” JACS, 86, 304,
(1964).

Approximately 15 t-BOC-Amino Acids are already available and
tentatively priced:

100 mg—$2.70 1 gram—3$14.95

ORDER DIRECT TELEPHONE COLLECT
from ANYWHERE in the WORLD

Day, Station to Station, PRospect 1-5750

Night, Person to Person, Dan Broida, WYdown 3-6418 %/

TWX (Teletype) Day or Night: COLLECT-314-556-0594-U
TELEGRAM: SIGMACHEM, St. Louis, Mo.

The Research Laboratories of

E‘E%%ACHEMICAL COMPANY

3500 DE KALB ST. « ST. LOUIS 18, MO, = U.S.A,
MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE

Distributed in the United Kingdom through
SIGMA LONDON Chem. Co. Ltd., 12, Lettice St., London, S.W.6, Eng.

Phone RENown 5823 (Reverse Charges)

277 N. GOODMAN ST., ROCHESTER, N.Y. 14601
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Compact, Lightweight
WARBURG APPARATUS

iened for today’s modern lab, the
E:;«lai%able Bronwill Wz_u'burg features
a unique electrode heating j.syste;ntér}l:
there’s no lag or ovgrshootmg ) +
perature, and operating tempel;zliltureke
reached in 20-30 minutes. You m: s
new temperature settings faster, (‘)ti(’:
(from 0 to 50°C) with magne
thermoregulator.

The new Warburg is rotatable througlh
390°—lets you bring any of 14 double
capillary manometers in front for feaisys
reading. Has transparent Plem%g1 as
bath chamber. Compact—only 2015

in diameter; 1its circular shape con-
serves vital space on lab bench.

i i it with 14 built-
cially designed unit with 1
ﬁlsgf)oﬂigsixts is available for photo-
synthesis.

WRITE today for complete information
on both models

BRONWILL SCIENTIFIC
A DIVISION OF WILL SCIENTIFIC, INC.
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Fully Stocked

than ever before!

VISIT US AT BOOTH V-1 at the FASEB Meeting
Atlantic City, April 10-14

808 BROADWAY
NEW YORK, N. Y. 10003

REAGENTS AND CHEMICALS

SERVING SCIENCE SINCE 1888

NOW...3

STRATEGICALLY LOCATED
WAREHOUSES

LABORATORY APPARATUS,
SUPPLIES AND EQUIPMENT

Fully Staffed with trained and experienced Sales and Service
Personnel to help in your every requirement.

As one of America's pioneer laboratory supply houses we
have been devoted to serving the Sciences since 1888.
Our steady growth and expansion makes it possible for us
to serve you with greater SPEED, EFFICIENCY and ECONOMY

gTANDARD (&CIENTIFIG
SUPPLY CORP.

601 RODIER DRIVE,
GLENDALE CALIF. 91201

with All Types of

332 HARBOR WAY
$0. SAN FRANCISCO, CALIF. 94080

LABORATORY APPARATUS

TYPE ANY SYMBOL
perfectly in 4 seconds

write today for free catalog

Gentlemen:

reere @ is e perfect way

type any techf@zhl, foreign

numerical synbpi | -- easy as

Like /=1, @,

ovexr 1,000 symbl
0oz, » I, =

standard typewr]itr ¥

choose from,

typi't®nranufactured by

mechanical enterprises, inc.
3127 Colvin St., Alexandria, Va., Dept. SM
[ Please send free catalog.

1 Give me a demonstration soon
at no obligation.

Name Title.
Company.

Address.

City. State.
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A-31-350

A-34-350 (Shown) files 360 3% x 4 Lantern
Slides. Takes Polaroid Mount #632 . .$21.95

A-3500-2 x 10: files fifty 2 x 10 photographic
plates. All slots are numbered $16.95
A-3500-G: files 1625 cardboard mounts or
750 2 x 2 slides in groups........... $16.95
A-3500-1: files 250 2 x 2 mounted slides or

750 cardboard mounts. Numbered slots $16.95
A-21400-G: files 800 24 x2% slides in
groups. Visible movable subject guides $17.95
A-3500-659: files 252 photo plates (6.5 x 9cm)
as used in Siemens microscopes $26.95
A-3500-FS: has 63 single compartments for
film strips: each is 134" square ..$16.95
A-4500-G: for 4 x5 film with 1500 printed
glassine envelopes, index, guides. ... $58.95
A-3500-3x5 files 2000 3x5 cards..$24.95
@ A-3500-4x6 files 2000 4x6 cards..$29.95

Sectional hardwood Nega-
Files may be neatly stacked
with escutcheon pins as sup-
plied. You build your files
as the need occurs. SEND
FOR CATALOG OF COM-
PLETE FILING SYS-
TEMS.

THE NEGA FILE COMPANY

NEGAC) FILE_

FURLONG, PENNSYLVANIA

bert McCann and David Lange. Mathe-
matical biophysics (Wilfred Rall, chair-
man): Ernst Attinger, Richard Fitz-
Hugh, and Arne Troelstra. Taxonomic
approach to pattern recognition (Earl
Gose, chairman): Kosei Takahashi and
Vincent Giuliano. Stochastic models in
biology (Anthony Bartholomay, chair-
man). A. T. Bharucha-Reid and John
Stephenson. Potential distribution func-
tions in electrocardiography (Otto
Schmitt, chairman): David B. Geselo-
witz and H. L. Gelernter. Mathematical
biology: past, present, and future (Her-
bert Landahl, chairman). Nicolas Ra-
shevsky. Use of computers for train-
ing in biomathematics: Panel, Alan J.
Perlis, Samuel Talbot, Bernard Widrow,
James Dow, and Donald Perkel.

Lasers in Medicine and Biology

Peter Hornby and Leon Goldman
are cochairmen.

23 August. Laser instrumentation:
Edward Damon, “A review of calori-
metric and photodetection techniques
together with their anticipated accura-
cies”; Ronald J. Rockwell, Jr., “Har-
monic generation techniques using ruby
lasers”; Fred Johnson, “Second and
fourth harmonic generation using neo-
dymium”; Paul Mauer, “Characteris-
tics and system parameters necessary
for consistent high energy neodymium
performance”; Glenn Hardway, “Tech-
niques for expanding Q-switching las-
ers into higher megawatt outputs with
single spiking.”

24 August. Experimental retinal
studies: TLeo Amar, “Generation of
elastic waves in the eye”; Arnold Shapi-
ro and Milton Zaret, “Some quantita-
tive methods for the analysis of ocular
damage”; William Ham, ‘“Nonthermal
effects in the eye due to high power
density lasers.” Clinical retinal studies:
A. E. Jones, G. H. Herbener, and A. J.
McCartney, “Morphological effects of
liminal ruby laser exposures of the
retina”; H. Christian Zweng, “Clinical
observations and results of laser retinal
photocoagulation.”

25 August. Laser-tissue interaction
models: Samuel Fine, Edmund Klein,
and M. Litwin, “Parameters of the in-
teraction of lasers with biological sys-
tems”’; Janice Mendelson, “Evaluation
of the mechanics of some physical ef-
fects of laser radiation on tissue”;
J. R. Hayes, “Studies of laser inter-
actions in neurosurgery.” Laser appli-
cations: R. C. Rosan, “Applications in
quantitative tissue analysis.”
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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, 723 Main Ave-

nue, Norwalk, Connecticut.

PERKIN-ELMER

26 August. Laser cancer studies:
John Minton, “Factors in the quantita-
tion of tumor destruction by laser
energy”’; Paul McGuff, “Experimental
and clinical studies in laser tumor de-
struction”; Donald Rounds, “Basic
studies on laser irradiation of tissue
culture”; Alfred Ketcham, “Factors re-
lating to the clinical application of
laser energy for tumor destruction”;
James Helsper, “Low energy clinical
use of the laser in tumor surgery.”

27 August. Ralph Stern and R. F.
Sognnaes, “Laser effects on dental
structures”’; Leon Goldman, “Review
of current and future laser studies.”

Energy Coupling Mechanisms

Philip Handler is chairman.

30 August. Microanatomy of phos-
phorylating structures. Mitochondria:
D. E. Green, “The repeating units of
the mitochondrial outer and inner mem-
branes”; F. L. Crane, “The relation
between  mitochondrial membrane
structure and electron transport”; D. F.
Parsons, “Recent advances correlating
structure and function in mitochon-
dria.” Chloroplasts: L. Bogorad, “Struc-
ture and function of chloroplasts”; E.
Moudrianakis, “Functional correlations
to morphological units revealed by high
resolution electron microscopy in spin-
ach chloroplasts.” Photosynthesis. Photo-
chemistry: R. Clayton, “The signifi-
cance of emitted light accompanying
photosynthesis”; G. Seely, “Mecha-
nisms of chlorophyll sensitized photo-
reductions”; B. Kok, “Early events in
photosynthesis”; G. Hind, “The site and
mode of action of uncouplers on
chloroplast electron transfer.”

31 August. Photophosphorylation:
H. Baltscheffsky and M. Baltscheffsky,
“Multiple coupling sites in plant and
bacterial photophosphorylation”; A. Ja-
gendorf, “A high energy state of illumi-
nated chloroplasts”; E. Racker, “A
coupling factor for photophosphoryla-
tion”; C. Black and A. San Pietro,
“Role of spinach ferredoxin in photo-
phosphorylation”; M. Avron, “Photo-
phosphorylation.” Carbohydrate forma-
tion: M. Gibbs, “Energy requirements
for photosynthetic biosynthesis of car-
bohydrate.” Oxidative phosphorylation.
Efficiency: A. L. Smith, “Increased ef-
ficiency of phosphorylation in oxidative
phosphorylation of mitochondria”; W.
Hempfling, “Electron transport and
coupled energy conservation by intact
bacteria”; R. H. Eisenhardt, “Uncoup-
ling, respiratory control and the ATP-

NEW PLASTIC

DESICCATOR

This unique plastic desiccator permits
application of high vacuum which is retained
by a specially designed retention valve lo-
cated on the upper section. When release of
vacuum is desired, the valve stopper is
rotated to permit gentle entrance of air pre-
venting damage to crucibles.

The entire unit is strong, very light and
casy to handle. It has good chemical resist~
ance, and permits the use of incandescent
crucibles with conventional plates or por-
celain stands. The Bel-Art Desiccator has
been tested at a residual vacuum of 15 mm
of mercury and at an external pressure of
one atmosphere.

The lower section of the desiccator is
made of tough, ivory color polypropylene
with a high gloss finish. The upper section
is a hemispherical dome of unbreakable,
transparent polycarbonate with a slight
amber tint. A center knob allows the upper
section to be conveniently and safely handled,
Available in threc sizes.

Convenient, neatly fitted, removable
pan holds Calcium Chloride or other drying
agent without possibility of corrosion.

See your nearest laboratory supply dealer,
Listed in our 64-page catalog.
Werite Dept. E-3 for your FREE copy.

BEL ART PRODUCTS,
PEQUANNOCK, N. J., 07440 OXbow 4-0500

‘The MOST COMPLETE line :
of Plastic Laboratory Ware

‘available from ONE source
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jump.” Mechanisms: W. Wainio, “lodo-
histidine in the mitochondrion”; P. D.
Boyer, “Phosphorylation mechanisms”;
D. D. Tyler, “Studies on the possible
role of free radicals in the uncoupling
action of chemical compounds.”

1 September. Coupling factors: G.
Webster, “Mode of action of the site-
specific ATP synthetases in mitochon-
drial oxidative phosphorylation”; R.
Sanadi, “Coupling enzymes—single or
multiple”; R. E. Beyer, “ATP synthe-
tase II: its purification and function at
phosphorylation site II during oxidative
phosphorylation.” Associated electron
transport: E. C. Slater, “Mechanisms of
energy conservation in mitochondrial ox-
idoreductions”; L. Ernster, “Mechanisms
and pathways of energy conservation
in submitochondrial electron transport
particles”; H. A. Lardy, “Oxidative
phosphorylation and the work of mito-
chondria; Ion transport. Mitochon-
dria: A. L. Lehninger, “Calcium trans-
port in mitochondria”; J. B. Chappell,
“Circumstantial evidence for the exis-
tence of a H+-pump in mitochondria”;
H. Rasmussen, “A mitochondrial cal-
cium pump”; G. F. Azzone, “Mecha-
nisms of swelling and shrinkage in
mitochondria”; W. S. Lynn, “Cation
exchanges in mitochondria—a unified
concept for ion transport, oxidative
phosphorylation, and hydration of
mitochondria”; G. P. Brierley, “Mem-
brane permeability and ion transport in
heart mitochondria.”

2 September. Chloroplasts: L. Pack-
er, “Energy-coupling of water and ion
transport in chloroplasts”; R. Dilley,
“Ion and water transport processes in
chloroplasts related to light-dependent
shrinkage’”; N. E. Good, ‘“Photophos-
phorylation and chloroplast conforma-
tion.” Other systems: T. J. McManus,
“Cation transport by erythrocyte mem-
branes”; R. L. Post, “A phosphorylated
intermediate in the membrane ATPase
pump for sodium and potassium ions”;
A. Weber, “Calcium transport by the
endoplasmic reticulum.”

3 September. Metabolic controls: M.
Klingenberg, “Energy transfer in mito-
chondria: the relation between phos-
phate transfer and phosphate carrier
transfer”; F. A. Hommes, “Oscillatory
phenomena during anaerobic glycolysis
in yeasts”; B. Chance, “Control of
glycolysis”; R. Estabrook, “The pattern
of glycolytic intermediates during the
Pasteur effect”; I. Harary, “Energy
sources for beating heart cells in cul-
ture”; Th. Bucher, “Mitochondrial-ex-
tramitochondrial interreaction in liver
cells.”

12 MARCH 1965

Titralyzer automatic titrator operates unattended.
All a technician has to do is put new samples
in turntable, keep reservoir filled with titrant.

GALBRAITH LABORATORIES SAVES 1 TO 2 DAYS
A WEEK TITRATING WITH A FISHER TITRALYZER*

Titrating about 150 chlorides a week was once a full-time job for a chemist
at Galbraith Laboratories of Knoxville, Tennessee. Galbraith, an inde-
pendent laboratory that does quantitative organic microanalyses, serves
such firms as Monsanto, General Electric, Armour Pharmaceutical, as well
as universities and research foundations from coast to coast. Now, using
a Fisher Titralyzer automatic titrator, a technician handles this work load
in 3 or 4 days—a tremendous time saving when you consider that Galbraith
Laboratories runs 60,000 microahalyses a year. With the Titralyzer, pre-
cision is better than before, and the chemist is freed for other work. Once
the Titralyzer controls are set, it titrates up to 16 successive samples and
automatically prints out the results to the nearest 0.01 ml. Price: $2750.
More details about the time-saving Titralyzer in free Bulletin FS-245. Write
Fisher Scientific Company, 139 Fisher Building, Pittsburgh, Pa. 15219.

*Fisher Scientific Company Trademark J-406

4Fp 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



the only thing

NOT UNIQUE

“about the

6108

is the name

ELECTROMETER

The Keithley 610B Electrometer meas-
ures more parameters over broader
ranges than any other dc test instru-
ment! One compact measuring system
now gives you the capability to investi-
gate:

VOLTAGE—20 microvolts to 100 volts.
without circuit loading (10!* ohms
input resistance)

CURRENT—10-'*ampere to 0.3 ampere ' . ZERO
RESISTANCE—2 ohms to 10 ohms | § FINE »

MEDIUM O
CHARGE —10'!3 coulomb to 105 cou
lomb

In addition, this neat package has
only 200 microvolts per hour zero
drift. That's ten times better than you
can expect from any other tube elec-
trometer, and itapproaches the stability
of costlyvibrating reed devices. Unique,
too, is the 610B's 1% meter accuracy,
and its .005% unity gain output for
impedance matching. An extra large
6-inch taut-band meter and two easy-
to-read dials accent ease and conveni-
ence of operation.

The remarkably superior 610B re-
places the 610A . . . and selis for the
same price . . .

$565

Send for Engineering Note
on 6108 Electrometer

other electrometers
Model 610BR
Rack mounting 6108
Model 621
37 ranges, line operated. . . . . . .
Model 600A
54 ranges, bat. operated
Model 603
50 ke bandwidth amplifier

e ET'DEL 1LY
K INSTRUMENTS

12415 Euclid Avenue « Cleveland 6, Ohio

ac microvoltmelers « differential voltn
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MEETINGS

Forthcoming Events
March

17-19. Instrumentation in the Iron and
Steel Industry, 15th natl. conf., Pittsburgh,
Pa. (R. P. Trauterman, Allegheny-Ludlum
Steel Corp. Research Center, Alabama
Ave., Backenridge, Pa.)

17-20. Medical Schools and Teaching
Hospitals: Curriculum, Programming and
Planning, New York Acad. of Sciences,
New York, N.Y. (NYAS, 2 E. 63 St,
New York 10021)

17-20. American Orthopsychiatric As-
soc., New York, N.Y. (E. Harrison, 477
FDR Drive, New York, N.Y.)

18. American Vacuum Soc., midwestern
section, Houston, Tex. (J. H. Kimzey,
Manned Spacecraft Center, 2101 Webster-
Seabrook Rd., Houston 77058)

18-19. Zinc Metabolism, symp., Detroit,
Mich. (A. S. Prasad, School of Medicine,
Wayne State Univ., Detroit 48207)

18-20. Michigan Acad. of Science, Arts,
and Letters, Univ. of Michigan, Ann
Arbor. (I. J. Cantrall, Museum of Zoology,
Univ. of Michigan, Ann Arbor)

19-20. New York Microscopical Soc.,
biennial symp., New York, N.Y. (T. G.
Rochow, American Cyanamid Co., Room
467A, Stamford, Conn. 06904)

19-20. British Assoc. of Physical Medi-
cine, annual, London, England. (J. P.
Mitchell, 21 St. John St., Manchester 3,
England)

19-21. American Soc. of Internal Medi-
cine, Chicago, Ill. (A. V. Whitehall, 3410
Geary Blvd., San Francisco, Calif.)

20. Identification of Drugs and Poisons,
symp., Pharmaceutical Soc. of Great Brit-
ain, London. (PSGB, 17 Bloomsbury Sq.,
London, W.C.1)

22-25. Thermophysical Properties, 3rd
symp., Purdue Univ., Lafayette, Ind. (S.
Gratch, Ford Motor Co., P.O. Box 2053,
Dearborn, Mich. 48121)

22-26. Medical Film, intern. congr.,
Paris, France. (Dr. Beauchesne, 22, rue
Micheli-du-Crest, Geneva, Switzerland)

22-26. Institute of Electrical and Elec-
tronics Engineers, intern. convention, New
York, N.Y. (E. L. Harder, IEEE, Box A,
Lenox Hill Station, New York 10021)

22-26. American College of Physicians,
Chicago, Ill. (E. C. Rosenow, Jr., ACP,
4200 Pine St., Philadelphia, Pa. 19104)

22-26. Physics and Chemistry of Fis-
sion, symp., Salzburg, Austria. (J. H. Kane,
Intern. Conferences Branch, Div. of Special
Projects, U.S. Atomic Energy Commission,
Washington, D.C. 20545)

23-24. Progress in Biochemistry and
Therapeutics, 2nd symp., New York, N.Y.
(C. Neuberg, Soc. for Intern. Scientific
Relations, 600 Lafayette Ave., Brooklyn,
N.Y. 11216)

23-25. Asthma, world conf., Eastboume,
England. (Secretary, Chest and Heart As-
soc., Tavistock House North, Tavistock
Sq., London, W.C.1, England)

24-26. Society of the Plastics Industry,
22nd conf., western section, Coronado,
Calif. (SPI, 611 S. Catalina, Los Angeles,
Calif.)

24-26. National Federation of Science
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TIME YOUR TESTS
IN SPLIT-SECONDS!

Lz

ALL PURPOSE
LABORATORY
TIMERS

MODELS AT
$25.00 to $31.00

(39,
U
0
\Y)
0

: O
3
2
parly
Al
I 00
®

You can set the large 8 dial for any desired time period within
an unusually wide range of 3600 possible settings, (ie., 1 sec.
to 60 min., 1 min. to 60 hrs., etc.). At end of preset interval,

::;rm sounds and external load is automatically switched on or REFR'GERATED WORKHORSE

GRA-LAB MICRO TIMERS, Electric Stop Clocks, are ["""""

available in 1/10 sec. or 1/1000 min. graduations

for split-second measurements of elapsed time in |

laboratory or production operations. Price $39.50 N
Write for bulletin P.

WRITE FOR COMPLErE CATALOG!
, INTERNATIONAL @ EQUIPMENT CO.
nlMOo-GnAY coM PA“Y DAquraoz ;I/xéhH?g 300 SECOND AVENUE » NEEDHAM HEIGHTS, MASS. 02194

+1°C. precision. Even at maximum speed holds material temperature
at 0°C. Multi-speed attachment for larger volumes. Handles 7 ml. to
4 liters. 30 heads. Hundreds of accessories, including continuous flow.

CLEAN A
MOUSE CAGE

The most economical, convenient way
to house and breed laboratory mice

Cages are self-standing when nested
. . . saves numerous trips to storage area

Cage size:
8%" Wx10%" Lx4h" D

S.1.U. Disposable Cages* cost less than it costs to clean
and maintain ordinary metal or plastic cages. For real
economy and convenience, try this! Nest a group of these
self-standing, escape-proof Disposable Cages. Whenever
desired, just lift off the used cage. .. continue testing
with a clean cage nested below. The used cage is com-
pletely disposable . . . burns to a light ash.

(Disposable and metal cage supports also available).

Thousands of S.1.U. Disposable Cages are in daily use in
research and government institutions everywhere. It will
pay you to investigate now!

Cat. No. 9010 100 | 500 | 1,000 | 5,000 | 12,000

Cost per cage .28 | .27 | .257 | .246 I .234
Priced as low as 18¢ each in contract quantities.

Write for Bulletin 75 and name of nearest distributor

© Foreign and Domestic Patents Pending
Developed by the Microbiology and Design Departments of Southern Ill. University, Carbondale, III.

ORIGINATORS of the WORLD'S FIRST DISPOSABLE MOUSE CAGE
Starter Set: Try this Introductory kit for

DISPOSABLE Laboratory Cages, Inc. e o

BioScience Division/Llab-Line Instruments, Inc toms; 5 each, steel tops, supports, food
LAB-LINE PLAZA +* MELROSE PARK, ILL. hoppers, water bottles and stainless steel
: drinking tubes. ............ Only $19.75
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ON MODERN BIOLOGY
FROM McGRAW-HILL

ELEMENTS OF BIOLOGY, 2nd Edition.
By Paul B. Weisz. Newly revised and
updated, this edition provides a thor-
ough, nontechnical, and highly read-
able modern interpretation of biology,
based on latest molecular-biochemical
discoveries and insights. 540 pp., $7.95.

MICROBIOLOGY, 2nd Edition. By
Michaetl J. Pelczar, Jr. and Roger D.
Reid. With its coverage completely up-
dated, hundreds of microphotos added,
drawings and tables added and revised,
and glossary expanded, this book shows
you what microorganisms are, what
their study now reveals, and how they
affect our daily life. 624 pp., $9.50.

THREE CENTURIES OF MICROBIOLOGY.
By Hubert Lechevalier and Morris
Solotorovsky, Beginning with the in-
vention of the microscope, this book
traces the development of microbiol-
ogy right up to its latest applications,
It quotes extensively from major con-
tributors to this science, describes their
work, and imparts a thorough back-
ground in principles.
600 pp., Approx. $9.00 cloth;
$3.95 soft cover,

GENERAL ZOOLOGY, 4th Edition. By
Tracy I, Storer and Robert L. Usinger.
This completely revised edition presents
one of the most satisfyingly modern
treatments of general biology available,
Stimulating coverage of recent research
and abundant graphic materials further
cnhance the value and interest of this
fine book, 704 pp., Approx. $8.25.

BUY THESE BOOKS AT YOUR LOCAL
BOOKSTORE OR SEND COUPON TO:

e e

McGRAW-HILL BOOK CO., Dept. 62-S-3125 '

|
!
l
l
l
l
l
I
l

330 West 42 Street, New York, N,Y, 10036
Send me
[7] Weisz's ELEMENTS OF

BIOLOGY $7.95.
[71 Pelczar's MICROBIOLOGY $9.00,
[ Lechevalier's THREE CENTURIES

OF MICROBIOLOGY approx.

$9.00-cloth; $3.95-soft cover.
[ Storer’s GENERAL ZOOLOGY

approx. $8.25. -
for 10 days on approval. | will remit for book(s}
| keep plus a few cents for delivery costs and
return unwanted book(s) postpaid. Save Money:
We pay delivery costs if you remit with this cou-
pon, Same examination and return privilege.

NAME (print)

ADDRESS
cITY STATE ZIP CODE
For prices putside U.S., write McGraw-Hill Int'L, Y6 62-5-3125

!-m--——mu—-‘-—-an—-—-mm—v—-n-——q—
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Abstracting and Indexing Services, Colum-
bus, Ohio. (C. J. Wessel, Prevention of
Deterioration Center, NAS-NRC, 2101
Constitution Ave., Washington, D.C.)

24-27. American Physical Soc., Kansas
City, Mo. (R. G. Sachs, P.O. Box 344,
Argonne, Tll. 60440)

24-27. Society for Research in Child
Development, biennial, Minneapolis, Minn.
(W. Hartup, Inst. for Child Development,
Univ. of Minnesota, Minneapolis 55455)

25-26. Advances in Tracer Methodol-
ogy, 10th symp., Zurich, Switzerland. (E.
Landegren, New England Nuclear Corp.,
Ave. de Chailly 28 ¢, P.O. Box 31, Lau-
sanne 12, Switzerland)

25-27. Heart and Circulation in the
Newborn and Infant, Chicago, Ill. (D. E.
Cassels, Chicago Heart Assoc., 22 W.
Madison St., Chicago 60602)

25-27. Mid-Central States Orthopaedic
Soc., 12th annual, Hot Springs, Ark. (Mrs.
P. Lovan, 4101 Westport Lane, Wichita,
Kan.)

26. Marine Environment, symp. and
NDEA workshop, Fullerton, Calif. (M. D.
Brown, Fullerton Junior College, Fuller-
ton)

26-27. Association of Industrial Medical
Officers, spring meeting, London, England.
(Joint Secretariat, 47 Lincoln’s Inn Fields,
London, W.C.2)

26-27. Louisiana Acad. of Sciences,
Natchitoches. (S. M. Weathersby, Dept.
of Zoology, Louisiana Polytechnic Inst.,
Ruston)

26-27. Rural Health, 18th natl. conf,,
Miami Beach, Fla. (B. L. Bible, 535 N.
Dearborn St., Chicago, Ill. 60610)

26-2. Rehabilitation, natl. conf., Mel-
bourne, Australia. (Intern. Soc. of Rehabili-
tation of the Disabled, 701 First Ave.,
New York, N.Y. 10017)

27-31. National Science Teachers As-
soc., natl. convention, Denver, Colo.
(NSTA, 1201 16th St., Washington, D.C.
20036)

27-3. Developmental Biology, U.S.-
Japan Cooperative Science Program semi-
nar, Tokyo, Japan. (Office of International
Science Activities, National Science Foun-
dation, 1951 Constitution Ave., NW,
Washington, D.C.)

28. American College of Apothecaries,
Inc., Detroit, Mich. (R. E. Abrams, Ham-
ilton Court Hotel, 39th and Chestnut Sts.,
Philadelphia, Pa. 19104)

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

28-30. Experimental Dermatology, 4th
symp., Palermo, Italy. (A. Tosti, Intern.
College of Experimental Dermatology,
Ist Dermatologico dell’Universita, Via del
Vespro 131, Palermo)

28-31. American Soc. of Abdominal
Surgeons, Washington, D.C. (B. F. Al-
fano, 663 Main St., Melrose 76, Mass.)

28-31. Canadian Inst. of Mining and
Metallurgy, annual, Toronto, Ontario. (E.
G. Tapp, CIMM, 906-117 St. Catherine
St., W., Montreal 2, Quebec)

28-1. International Anesthesia Research
Soc.,, Washington, D.C. (A. W. Friend,
227 Wade Park Manor, Cleveland, Ohio
44106)

28-2. American Soc. of Hespital Phar-
macists, Detroit, Mich. (J. A. Oddis, 2215

Complete system for taking
the finest quality
motion pictures
through the microscope

Sage Series 100 shown with
Zeiss WL microscope: Incubator and large ca-
pacity film magazine are optional accessories

The Sage Series 100 Time Lapse Apparatus
provides 16mm motion pictures that
are sharp, clear, in perfect register at
the highest magnifications. The built-
in xenon light source has a flash
duration of 10— sec, is variable over
a wide range of intensity, provides
ample illumination for phase contrast,
oil immersion,
The instrument includes a unique
desk-mounted vibration-isolation sys-
tem, camera and drive assembly with
a wide choice of framing rates, view-
ing eyepiece for the microscope, and
optically aligned dual light source
(xenon flash for photography, incan-
descent for viewing ). Models for up-
right and inverted microscopes from
$6,750.00

The Sage Series 300 Time Lapse
Apparatus provides many of the same
features, but not the flash, at a mod-
est price. From $3,250.00

Models now available for normal and
high speed as well as time lapse.

SAGE INSTRUMENTS, INC.

T A

2 SPRING ST., WHITE PLAINS, N. Y.
914 WH 9-4121
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Constitution Ave., NW, Washington, D.C.)

28-2. Society of Motion Picture and
Television Engineers, 97th annual, lLos
Angeles, Calif. (R. J. Goldberg, Techni-
color Corp., Research and Development
Div., 2800 West Olive Ave., Burbank,
Calif. 91505)

28-2. Chemical Aspects of Electron Spin
Resonance, intern. conf., Cirencester, Eng-
land. (D. H. Whiffen, Basic Physics Div.,
Natl. Physical Laboratory, Teddington,
England)

28-3. American Soc. of Photogram-
metry/ American Congress on Surveying
and Mapping, convention, Washington,
D.C. (ASP, 44 Leesburg Pike, Falls
Church, Va. 22044)

28—4. North American Clinical Der-
matologic Soc., Las Vegas, Nev. (E. F.
Finnerty, 177 E. 75 St.,, New York, N.Y.
10021)

29-31. American Assoc. for Thoracic
Surgery, 45th annual, New Orleans, La.
(Miss A. Hanvey, 7730 Carondelet Ave.,
St. Louis, Mo. 63105)

29-2. American Soc. of Tool and Manu-
facturing Engineers, annual conf., Cleve-
land, Ohio. (ASTM, 20501 Ford Rd., Dear-
born, Mich. 48128)

29-30. Great Lakes Research, 8th conf.,
Ann Arbor, Mich. (J. L. Hough, Great
Lakes Research Div., 1077 North Univ.
Bldg., Ann Arbor, Mich.)

29-29 Apr. Genito-Urinary Diseases,
symp., Univ. of Kentucky, Lexington. (N.
J. Pisacano, Continuation Medical Educa-
tion, Univ. of Kentucky, Lexington)

30-31. Formulation of Pesticides, symp.,
London, England. (Assistant Secretary,
Soc. of Chemical Industry, 14 Belgrave
Sq., London, S.W.1)

30-1. Non-conventional Electron Mi-
croscopy, Cambridge, England. (Inst. of
Physics and the Physical Soc., 47 Belgrave
Sq., London, S.W.1, England)

371-2. Corrosion by Hot Gases and Com-
bustion Products, symp., European Fed-
eration of Corrosion, Frankfurt am Main,
Germany. [DECHEMA, 6 Frankfurt
(Main) 7, Postfach 7746, Germany]

31-2. Optical Soc. of America, Dallas,
Tex. (M. E. Warga, 1155 16th St.,, NW,
Washington, D.C. 20036)

31-2. Textile Research Inst., annual,
New York, N.Y. (TRI, Princeton, N.J.)

31-2. "Recent Developments in Heat
Treatment of Food, 2nd European symp.,
Frankfurt am Main, Germany. [Gesell-
schaft Deutscher Chemiker, Dr.rer. nat.
Wolfgang Fritsche, 6000 Frankfurt (Main),
Postfach 9075, Warrentrappstr. 40-42,
Germany]

371-2. Electron Beam, 7th annual symp.,
University Park, Pa. (A. B. El-Kareh, Dept.
of Electrical Engineering, Pennsylvania
State Univ., University Park)

April

1-3. Association of Surgeons of Great
Britain and Ireland, annual, London, Eng-
land. (Joint Secretariat, 47 Lincoln’s Inn
Fields, London, W.C.2)

I-3. Dermovenereology, 7th meeting
Univ. of Catania, Italy. (Direzione della
Clinica’ Dermosfilopatica, Piazza S. Agata
La Vetere 5, Catania, Sicily, Italy)

1-4. British Medical Assoc., annual clini-
cal meeting, Dundee, Scotland. (D. Gul-
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NOW...5 1-pan halances
all with Ainsworth quality
at competitive prices

MILLI-GRAD
o  Pype 3y

e

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.  =0.01mg.
Dimensions 10%4"w x 8Y4"w X

19%”h 15%”h

x 18%2"d x 16”d
PRICE $695.00 $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. 1 mg.
0.05 mg. 0.05 mg. 0.5 mg.
+0.03mg. =+0.05mg. +0.3 mg,
8%4"w x 8Va"w x 8%4"w X
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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capillary
viscometers

@ ACCURATE

@ PRECISE

@ EASY TO USE
® LOW COST

Calibrated and Uncalibrated
ASTM Types and Many
Special Purpose Instruments

in Stock.

VISCOSITY RANGE:

0.3 to 107 Centipoise

WRITE FOR

DESCRIPTIVE LITERATURE

CANNON [INSTRUMENT (O.

VISCOMETERS, VIS. STANDARDS,
TEMP. BATHS

P. O. Box 812
State College 3, Pa. 16801

PHONE: A.C. 814-466-6232
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RUSSIAN BOOKS

Imported from U.S.S.R. translated into English

MATHEMATICS, SCIENCE AND
MEDICINE

Alexeyev, V.—Quantitative Analysis. 491 pp. $4.00
Dobrovisky, V., et al—Machine Elements

579 pp. 4.00
Gutenmacher, L.—Thinking Machines

189 pp. 1.50
Kitaigorodsky, A.—Introduction to Physics

719 pp. 5.00

Kondratyev, V.—The Structure of Atoms
and Molecules ... ... .. .. .......530pp. 3.25
Korsunsky, M.—The Atomic Nucleus
12 pp. 2.00
Kostenko, M., et al-—Electrical Machines
: 2 vols. 6.75
Mikheyev, M.—-Fundamentals of Heat
Transfer ... .. ... .. ... ....... .. 376 pp. 2.75
Piskunov, ™W.—Differential and Integral
Caleulus ............ ... ... ... 895 pp. 5.25
Stepin, P.—Strength of Materials. .. .375 pp. 2.50
Suvorov, L.—Higher Mathematics...313 pp. 2.50

MEDICINE AND PSYCHIATRY

Androsov, P.—Mechanical Suture in Vas-

cular Surgery, 1964.............. 149 pp. 1.50
Einis, V. L.—Tuberculosis, Clinical Aspects,
prevention and treatment ...... .198 pp. 2.00

Lurye, Z.—Leison of the nervous system as-
sociated with internal diseases....256 pp 1.75
Morozov, G., Romasenko, V.—Neuropathol-

ogy and Psychiatry ............. 278 pp. 2.28
Platonov, K.—The Word as a Physiological

and Therapeutic Factor ......... 452 pp. 6.95
Puchkovskaya, M.—Corneal Transplantation

in Complicated Leucomas ....... 210 pp. 2.00
Velvovsgy, 1. et al—Painless Childbirth

through Psychoprophylaxis ....... 417 pp. 5.00

NEW RUSSIAN ATLAS

FIZICO-GEOGRAPHICHESKII ATLAS MIRA
241 maps: 3 sections—Maps of the World,
Maps of the Continents, Maps of the U'?&%R'

.00
Minimum order $2.00
Write for complete Catalog

FOUR CONTINENT BOOK CORP.

Dept. 620, 156 Fifth Ave., New York, N. Y. 10010

lick, BMA, Tavistock Square, London,
W.C.1, England) ‘

1-15. Theoretical Chemistry, NATO
Advanced Study Inst., Frascati, Italy. (C.
A. Coulson, Mathematical Inst.,, 10 Parks
Rd., Oxford, England)

2-3. Alabama Acad. of Science, Flor-
ence State College, Florence. (W. B. De-
Vall, Forestry Dept., Auburn Univ., Au-
burn, Ala.)

2-3. Arkansas Acad. of Science, Univ.
of Arkansas, Fayetteville. (G. E. Temple-
ton, Dept. of Plant Pathology, Univ. of
Arkansas, Fayetteville)

2-3. Chemistry Facilities for the Two-
Year College, Junior College Chemistry
Roundtable, conf., Dearborn, Mich. (W,
T. Mooney, Jr., El Camino College, Via
Torrance, Calif. 90506)

2-3. Alexander Graham Bell Assoc. for
the Deaf, Southeastern regional meeting,
New Orleans, La. (G. W. Fellendorf, 1537
35th St., Washington 20007)

2-3. Pennsylvania Acad. of Science,
41st annual, Villanova Univ., Villanova.
(G. E. Grube, Lock Haven State Col-
lege, Lock Haven, Pa.)

2—4. Society for Applied Anthropology,
annual, Lexington, Ky. (SAA, Rand Hall,
Cornell Univ., Ithaca, N.Y.)

2-4. American Soc. for the Study of
Sterility, San Francisco, Calif. (H. H.
Thomas, 944 S. 18th St., Birmingham,
Ala.)

2-7. West African Science Assoc., 5th
biennial conf., Freetown, Sierra Leone.
(M. M. Anderson, Geology Dept., Fourah
Bay College, Freetown)

4. Chest Disease, symp., Arizona Acad.
of General Practice. (Cardiopulmonary
Section, Tucson Medical Center, P.O. Box
6067, Tucson, Ariz. 85716)

4-7. American College of Obstetricians
and Gynecologists, annual, San Francisco,
Calif. (ACOG, 79 W. Monroe St., Chi-
cago, Ill. 60603)

4-9. Division of Chemical Literature,
American Chemical Soc., Detroit, Mich.
(B. M. Davis, Cabot Corp., Concord Rd.,
Billerica, Mass.)

4-9. American Chemical Soc., spring
natl. meeting, Detroit, Mich. (ACS, 1155
16th St., NW, Washington, D.C. 20036)

5-7. Atomic Energy Soc. of Japan, an-
nual, Kyoto, Japan. (M. Masamoto, Atom-
ic Energy Soc. of Japan, ¢/0 Japan Atomic
Energy Research Inst., 1, 1-chome, Shiba-
tamura-cho, Minato-ku, Tokyo, Japan)

5-7. Hormonal Effects of Cutaneous
Structure and Function, New York Univ.,
New York, N.Y. (Office of the Recorder,
New York Univ. Post-Graduate Medical
School, 550 First Ave., New York 10016)

5-7. Elementary Particles, conf., Birm-
ingham, England. (Administration Asst.,
Inst. of Physics and the Physical Soc., 47
Belgrave Sq., London, S.W.1, England)

5-7. Fission Product Release and Trans-
port under Accident Conditions, intern.
symp., Oak Ridge, Tenn. (C. J. Barton,
Oak Ridge Natl. Laboratory, P.O. Box
X, Oak Ridge 37831)

5-7. New Dimensions in Space  Tech-
nology, 2nd space congr., Cocoa Beach,
Fla. (L. E. Mertens, RCA Missile- Test
Project, M.U. 741 Bldg. 423, Patrick AFB,
Fla.)

5-7. Structures and Materials, AIAA
6th natl. conf., Palm Springs, Calif. (J. E.
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INFUSION-
WITHDRAWAL

PUMPS

Over two dozen infusion-withdrawal pumps are available
to meet an extremely wide range of applications. Single, dual
and multiple syringe models are driven by a variety of motors

and speed control mechanisms with a very high accuracy. Some
models have valving configurations which produce continuous
and automatic operation. All syringe-type pumps are also
available for servo-controlled operation,

Write for Complete Pumps Catalog

HARVARD APPARATUS GO0., ING.

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

(a non-profit organization)

& W

S

Schott Absorption Type Colored Optical Filter Glass

Processed in our New Rochelle Optical Shop in 100 types for ultra-violet
(from about 250 mpu), visible, and infrared (to about 3000 mgu) spectral
regions. ¥n flat or as solid bars for manufacture of tubing for liquid
laser excitation. Schott Filter Glass Catalog #365 Available @ §5.

Anti-Laser Eye-Protection Filter Plate SS 650AL/18
SCHOTT Narrow Band Interference Filters

For spectral region from 300 to 2000 my with transmission up to 609%.

Half-width down to 10 my, depending on filter type. Available as: line,

gre double, band, band double, wedge, broad band and spectral band
ters.

F/S Multi-Layer Interference Films

Made in our New Rochelle High Vacuum Coating Laboratory. For
dichroic and achromatic beam splitters and filters.

High efficiency . . . Relatively wide band.

For lasers and masers
99.89% reflectivity
1064 mu 694.3 myu 634.8 myu
Coatings available with peak reflectivity at any other desired wavelength.

Unaffected by immersion in liquid nitrogen. Can easily be cleaned with
acetone, alcohol or normal detergents.

U.S. Importers and Distributors of Jenaer Glass for over 40 years,
FISH-SCHURMAN CORPORATION
74 Portman Road, New Rochelle, N.Y, Zo

G
]

G

IR A EDITION

Techniques o

for Microbiological
-A_naly“sis ‘

Worth writing for

ADM-40, Techniques for Microbiological Analysis in-
cludes procedures for using Millipore filters in the
analysis of aerosols, clinical fluids, beer, soft drinks,
fuels, hydraulic fluids, cutting oils, surfaces and
utc_etnsils. Toreceive a free copy of this 30-page manual,
write to

]Willipore” FILTER CORPORATION

145 Ashby Road, Bedford, Mass.

Millipore® filters are cellulose plastic porous membranes made in
twelve pore-size grades from 8 microns down to 10 millimicrons. In
microfiltration or analysis, all matter larger than the filter pore size is
screened from fluids and retained on the filter surface.
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CH;NH; - HCt

cH,
0y M

Insecticide
Screening
ACETYLCHOLINESTERASE

(12,000 units per vial)

Now available
for prompt shipment

CH;/COOH
LABORATORIES

SPECIAL CHEMICALS DEPARTMENT CH.CH.NN,
90 Park Avenue, New York, N.Y. 10016 \ !

]
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antenna

rear view
mirror

ash tray

compass

built in
alarm system

colors

V.0.M. RECORDERS

Ever seen a Recorder that looks like this? Neither have we—yet! But we’ve made
just about every other modification in the book for our customers—with 1 range, -
2 ranges, with push-button zero, with different scales, and with special chart
papers. We've painted them custom colors, put a variety of customer designations
on them, You name it, we’ll do it! Just let us know what, and the quantity. We’ll

work up a quote that’ll be a pleasant surprise to you.

There are a goodly number of people who buy the standard instruments with-
out modification, singly and in O.E.M. quantities. Boring, really, but we do fill
these orders along with the specials. The standard Bausch & Lomb V.0.M. Re-
corder is a 5 inch Strip Chart Recorder that will record volts, ohms and milliamps
directly. It has 5 built-in chart speeds, built-in event marker, built-in take-up reel,
5 voltage ranges, 6 linear ohms scales, 4 D.C. current ranges. Full scale sensitivi-
ty is 10mv, 2.5mv or 500 microvolts depending on the model selected. It has a
number of other advantages, too. And, we have accessories, a variety of them, that
make our recorders so versatile it hurts (other recorder manufacturers, that is!).

If you want further information on our standard recorders, so that you can tell
us how you want them changed, write for Catalog 37-2068. Bausch & Lomb, 85615

Bausch Street, Rochester, New York 14602,

See you at IEEE, Booth 3312
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Hove, Materials Sciences Laboratory-F/
2323, Aerospace Corp., Box 95805, Los
Angeles, Calif.)

5-8. American Acad. of General Prac-
tice, annual, Seattle, Wash. (M. F. Cahal,
AAGP, Volker Blvd. at Brookside, Kan-
sas City, Mo.)

5-8. High Energy Physics, symp., Birm-
ingham, England. (Administration Asst.,
Inst. of Physics and the Physical Soc., 47
Belgrave Sq., London, S.W.1, England)

5-8. Industrial Health, American conf.,
Miami Beach, Fla. (American Industrial
Health Conf., 55 East Washington St.,
Chicago, Ill.)

5-9. American College of Allergists,
seminar and 21st annual congr., Las Vegas,
Nev. (Administrative Office, 2141 14th St.,
Boulder, Colo.)

5-9. Clean Air, congr. and exhibition,
Dusseldorf, Germany. (Nordwestdeutsche
Ausstelungs-und Messe-Gesellschaft mbH,
Nowea 5, Dusseldorf, Messegelande, Ger-
many)

5-9. Phenomena in the Neighborhood
of Critical Points, Washington, D.C. (M.
S. Green, Statistical Physics Section, Natl.
Bureau of Standards, Washington, D.C,
20234)

5-10. Nuclear Developments, 1st in-
tern. congr., Brighton, England. (J. B.
Pinkerton, Inst. of Nuclear Engineers, 147
Victoria St., London, S.W.1, England)

5-12. Large Telescopes, symp., Pasa-
dena and San José, Calif. (I. S. Bowen,
c/o Mt. Wilson Observatory, 813 Santa
Barbara St., Pasadena)

5-24. World Meteorological Organiza-
tion, Regional Assoc. VI (Europe), 4th
session, Paris, France. (WMO, 41 Avenue
Giuseppe Motta, Geneva, Switzerland)

6-8. Biomathematics and Computer Sci-
ence in the Life Sciences, 3rd annual
symp., Houston, Tex. (Office of the Dean,
Div. of Continuing Education, Univ. of
Texas Graduate School of Biomedical
Sciences, 102 Jesse Jones Library Bldg.,
Texas Medical Center, Houston 77025)

6-9. Royal Aeronautical Soc., conf.,
Nottingham, England. (H. Umpleby, In-
stitution of Mechanical Engineers, 1 Bird-
cage Walk, Westminster, London, S.W.1,
England)

6-9. Automatic Control, conv., Not-
tingham, England. (H. Umpleby, Institu-
tion of Mechanical Engineers, 1 Birdcage
Walk, Westminster, London, S.W.1, Eng-
land) B

7-9. American Assoc. for Cancer Re-
search, 56th annual, Philadelphia, Pa.
(AACR, 7701 Burholme Ave., Fox Chase,
Philadelphia 19111)

7-9. The Chemical Soc., anniversary
meetings, Glasgow, Scotland. (CS, Burl-
ington House, London, W.1, England)

7-9. Nucleation Phenomena, intern.
symp., Cleveland, Ohio. (A. G. Walton,
Dept. of Chemistry, Case Inst. of Tech-
nology, University Circle, Cleveland 6)

7-9. Stress Analysis, conf., Bristol, Eng-
land. (Administration Asst., Inst. of
Physics and the Physical Soc., 47 Belgrave
Sq., London, S.W.1, England)

8-9. Histochemical Soc., 16th annual,
Philadelphia, Pa. (S. S. Spicer, Natl. Inst.
of Health, Bethesda, Md. 20014)

8-9. Microbiological Deterioration in
the Tropics, symp., London, England.
(Secretary, Soc. of Chemical Industry,
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CURVED CONSTRICTION
..POOR CONTROL

NO CONSTRICTION
..NO CONTROL

SPEEDI-PET
SQUARE SHOULDER
CONSTRICTION. ..
COMPLETE CONTROL

Dept. S-365, 220-05 97th AVENUE
QUEENS VILLAGE 29, NEW YORK
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EMDECO System..
for vibrationless
time lapse
photomicrography

The EMDECO system of time lapse
photomicrography integrates a series of
precision components to provide motion
pictures of practically any object which
can be viewed through a microscope.
Absolutely motionless photomicrography
at the highest magnifications is made pos-
sible by EMDECOQ’s patented method
which halts all moving parts in the unit
throughout the duration of the exposure.
This unique system is always in synchro-
nization with the shutter, no matter which
exposure cycle has been selected.

The EMDECO system premits making
time lapse photomicrographs of the high-
est quality at any exposure time from Y4
to 15 seconds at any exposure interval
from 1 to 60 seconds. It may also be set
to operate at the standard camera speeds
of 1, 2, 4, 8, or 16 frames per minute.

The system is designed to operate with
any one of four 16 mm motion picture
cameras: The Kodak Cine Special 1 or 11,
the Kodak Reflex Special and the Bolex
H-16. A drive unit for the 8 mm Bolex
Special is also available from EMDECO.

All standard microscopes are suitable
for use with the EMDECO cinephoto-
micrographic system.

Photomicrographs provided by this unit
are precise and with minimal parallax.
The EMDECO system is specially suited
to medical research, bacteriology, physiol-
ogy, geology,. crystallography and indus-
trial research. The method has been used
successfully for the photomicrography of
such biological specimens as tissue cul-
tures, blood samples and bacteria. It is
ideal for the study of any substances—
such as metals, minerals and crystalline
formations—which would be changed by
time or temperature.

No.photographic experience is neces-
sary to obtain truly professional time lapse
photomicrographs with the EMDECO
system.

Write for EMDECO Bulletin EB-2S

THE ELECTRO-MECHANICAL DEVELOPMENT CO.

A subsidiary of Coleman Instruments Corporation

42 Madison Street, Maywood, lllinois 60154

FRIGID
TEMP

BIOLOGICAL STORAG
CABINETS

Temperatures
Minus —140

Chest Type to 30 Cubic Fe¢

Upright Type to 75 Cubic Feet

Features - Q

Reliable Cascade Refrigeration

New Urethane Insulation

Stainless Steel Imerxors
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FORMA SCIENTIFIC, INC
BOX 649 ® MARIETTA, OHIC

Specialists in Equipment for Research
Deﬂefopmem, and Prodactson
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COMPLETE
REFERENCE

CHROMATOGRAPHY

and

ELECTROPHORESIS

USING S&S CHROMATOGRAPHY
SPECIALTIES

The purity and the uniformity of S & S chromato-
graphic specialties, with resultant clean cut
sharpness of separations, have won a high repu-
tation for these outstanding papers, pulps,
powders, etc.

S&S has issued a reference work of all S&S ma-
terials for chromatography and electrophoresis,
with full information as to their properties, func-
tions, and use.

This valuable 6 page brochure contains a review
of filter papers; ion exchange cellulose pulps;
and ion exchange cellulose powders for thin
layer chromatography. The text includes the fol-
lowing subjects:

SECTION 1-—Standard papers, sheets and rolls;
ashless papers; impregnated papers; glass fiber
filters; and the new S&S No. 2500 Cellulose Ace-
tate membrane for improved electrophoretic
separations.

SECTION 2— Celluloses for column chromatog-
raphy: standard, ashless, acetylated. Full data on
Selectacel® lon Exchange Celluloses, and Selec-
tace! TLC lon Exchange Celluloses for thin layer
chromatography.

SECTION 3 Chart of relative retentive values for
various filter papers; index of sutface characteris-
tics, thickness, ash content, average absorption
rate in mm for each S&S grade of ashless and
standard papers.

SECTION 4 —Helpful literature reference of col-
lateral and related data available from S&S free
upon request. Also included is a separate 4-page
price list, complete index, and cross-reference to
the main chromatography brochure,

FOR YOUR FREE COPY of the valuable new S & S
Chromatography Reference Booklet, just mail the
coupon below.

—- TEAR OFF AND MAIL

Carl Schieicher & Schuell Co.
Keene, New Hampshire — Dept. $-83

Sefectacel is manufactured by Brown Company ang exclu-
sively packaged and distributed for laboratory use by S&S.
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14 Belgrave Sq., London, S.W.1, England)

8-9. British Inst. of Radiology, annual
congr., London, England. (BIR, 32 Wel-
beck St., London, W.1)

8-9, X-ray Analysis, Conf., Inst. of
Physics and the Physical Soc., Edinburgh,
Scotland. (Administration Asst., Inst. of
Physics and the Physical Soc., 47 Belgrave
Sq., London, S.W.1, England)

8-10. North Pacific Soc. of Neurology
and Psychiatry, Portland, Ore. (W. W.
Thompson, 3300 S.W. Dosch Rd., Port-
land)

8-10. American Radiam Soc., New Or-
leans, La. (J. L. Pool, 444 E. 68 St., New
York 10021)

8-14. American Soc. for Biological
Chemists, annual, Atlantic City, N.J. (XK.
Bloch, Harvard Univ.,, Cambridge 38,
Mass.)

9-70. American Soc. for Artificial In-
ternal Organs, Atlantic City, N.J. (B. K.
Kusserow, Dept. of Pathology, Univ. of
Vermont College of Medicine, Burlington)

9-10. American Assoc. of University
Professors, Washington, D.C. (W. P.
Fidler, AAUP, 1785 Massachusetts Ave.,
NW, Washington, D.C.)

9-11. Southwestern Psychological As-
soc., annual, Oklahoma City, Okla. (O.
Parsons, Dept. of Psychiatry, Neurology,
and Psychology, Oklahoma Medical Cen-
ter, Oklahoma City)

9-13. Mediterranean Cooperation for
Solar Energy, Istanbul, Turkey. (M. Perrot,
¢/o Faculte des Sciences, Pl. Victor Hugo,
Marseilles, France)

914, Federation of American Societies
for Experimental Biology, 46th annual,
Atlantic City, N.J. (Mrs. T. C. Heatwole,
FASEB, 9650 Wisconsin Ave., Washing-
ton, D.C. 20014)

10. New Mexico Acad. of Sciences,
Socorro. (K. S. Bergstresser, 739 42nd
St.,, Los Alamos, N.M.)

10-12. Aecrospace Electronics, natl,
conf., Dayton, Ohio. (Inst. of Electrical
and FElectronics Engineers, Dayton Office,
1414 E. 3 St., Dayton)

10-14. American Soc. for Experimental
Pathology, Atlantic City, N.J. (H. D.
Moon, Univ. of California School of Med-
icine, San Francisco 94122)

10-14. American Inst. of Nutrition,
annual, Atlantic City, N.J. (O. Mickelsen,
Dept. of Foods and Nutrition, Michigan
State Univ., East Lansing)

10-14. American Physiological Soc.,
Atlantic City, N.J. (R. G. Daggs, 9650
Wisconsin Ave., Washington, D.C.)

10-16. American Assoc. of Immunolo-
gists, Atlantic City, N.J. (B. H. Waks-
man, Massachusetts General Hospital,
Boston 14)

11-15. Calcified Tissues, 3rd European
symp., Davos, Switzerland. (H. Fleisch,
Laboratorium fiir Experimentelle Chir-
urgie, Schweizerisches Forschungsinstitut,
Davos)

12-13. Inorganic Single Crystals, symp.,
London, England. (Asst. Secretary, Soc.
of Chemical Industry, 14 Belgrave Sq.,
London, S.W.1)

12—13. Seismological Soc. of America,
annual, St. Louis, Mo. (C. Kisslinger,
Dept. of Geophysics and Geophysical
Engineering, St. Louis Univ., 3621 Olive
St., St. Louis 63108)

12-14. Atomic Spectra and Radiation

WHO'S
RESPONSIBLE

FOR THESE FINE
CRYOGENIC CONTAINERS ?

LOX/NITROGEN CONTAINERS

® You're right! SULFRIAN! The
name's synonymous with the most
advanced, most efficient low tem-
perature equipment. The com-
plete line also includes Helium/
Hydrogen Containers, Stainless
Steel Liquid Helium Research
Dewars and related equipment.

FAST DELIVERY
STAINLESS STEEL OPEN DEWAR

iy

Send For
This New 52 Page
Catalog!

SULFRIAN

p INC

391 East Inman Ave. « Rahway, N. J.
Telephone 201-382-2750
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Processes, conf., Oxford, England. (Ad-
ministration Asst., Inst. of Physics and
the Physical Soc., 47 Belgrave Sq., Lon-
don, S.W.1, England)

12—14. Ballistocardiography and Cardio-
vascular Dynamics, 1st world congr., Am-
sterdam, Netherlands. (A. A. Knoop,
Physiological Laboratory, Free Univ,,
Valeriusplein 11, Amsterdam)

12-15. American College Personnel As-
soc., Minneapolis, Minn. (A. H. Hitch-
cock, 1605 New Hampshire Ave., NW,
Washington, D.C. 20009)

13-14. Kinetics of Proton Transfer
Processes, Faraday Soc., Univ. of New-
castle-upon-Tyne, England. (FS, 6 Gray’s
Inn Square, London, W.C.1, England)

13-14. Thermal Analysis, symp., Lon-
don, England. (B. R. Currell, Dept. of
Chemistry, Mathematics, Biology, and
Geology, Northern Polytechnic, Hollo-
way Rd., London, N.7)

13-15. Telemetering, natl. conf., Hous-
ton, Tex. (R. W. Towle, Advanced Tech-
nology Laboratories, 369 Winsman Ave.,
Mountain View, Calif.)

13-17. American Soc. of Parasitolo-
gists, 40th annual, Atlanta, Ga. (F. J.
Kruidenier, Dept. of Zoology, Univ. of
Illinois, Urbana)

13-17. Rehabilitation, Pan Pacific conf.,
Tokyo, Japan. (Intern. Soc. for Rehabili-
tation of the Disabled, 701 First Ave.,
New York 10017)

14. Programmed Instruction in Medical
Education, symp., Newark, N.J. (A.
Krosnick, Div. of Chronic Illness Con-
trol, New Jersey State Dept. of Health,
Box 1540, Trenton 25)

14-16. Water Resources and Pollution
Control, 14th southern conf., Raleigh,
N.C. (C. M. Weiss, Box 899, Chapel Hill,
N.C)

15-16. Heat Transfer at Cryogenic
Temperatures, Oklahoma State Univ.,,
Stillwater. (J. D. Parker, Dept. of Me-
chanical Engineering, Oklahoma State
Univ., Stillwater 74075)

15-16. Programming and Control, in-
tern. conf., U.S. Air Force Academy,
Colorado Springs, Colo. (O. J. Manci,
G. B. Dantzig Operations Research Cen-
ter, Univ. of California, Berkeley)

15-17. American Ethnological Soc.,
Lexington, Ky. (N. F. S. Woodbury, Of-
fice of Anthropology, U.S. Natl. Museum,
Washington, D.C.)

15-17. Southern Soc. for Philosophy
and Psychology, Atlanta, Ga. (E. A.
Alluisi, Psychology Dept., Univ. of Texas,
Austin 78712)

16-17. Montana Acad. of Sciences,
Montana State College, Bozeman. (L. H.
Harvey, Dept. of Botany and Microbiol-
ogy, Montana State Univ., Missoula)

16-18. Association of Southeastern
Biologists, annual, Charlottesville, Va. (J.
N. Dent, Room 270, Gilmer Hall, Mc-
Cormick Rd., Charlottesville 22903)

18-22. Association of American Geog-
raphers, annual, Columbus, Ohio. (E.
Taafee, Dept. of Geography, Ohio State
Univ., Columbus)

19-21. Nondestructive Evaluation of
Aerospace and Weapons System Compo-
nents and Materials (unclassified), San
Antonio, Tex. (J. R. Barton, Southwest
Research Inst., 8500 Culebra Rd., San
Antonio 6)
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(NO ELECTRODES IN SOLUTION)

Melabs means:
Fast

(DIRECT-READING)

Sensitive

(10~7TO 10—*mho/cm)

Recordable

(0 TO 100mV)

Conductance
Measurement

Melabs CCM-1 ELECTRODELESS CONDUCTIVITY METER does

conductometric titrations on aqueous
' and non-aqueous solutions with an
equally sensitive touch. It can also
monitor and graphically record
the conductance of a flowing
stream.

Its striking ability to handle
all manner of substances
without batting a mho re-
sults from a design that
eliminates direct con-
tact between the so-
lution and metallic
electrodes. The ad-
vantages in terms of sample
and electrode contamination are obvious.

T

o
&_ i
bl
it

The CCM-1 Conductivity Meter does away with time-consuming
null balancing, allows direct meter readouts. Meter readings are
repeatable within £ 0.5%.

The instrument, priced at $585, features all-solid-state circuitry
for high reliability and comes with either a standard cell or a
special flow-through cell.

Complete product information and numerous application de-
scriptions await your inquiry.

INSTRUMENTS OF QUALITY

3300 Hillview Ave., Stanford Industrial Park
‘®@ Palo Alto, California 94304
Phone: (415) 326-9500/TWX: 415-492-9488 /Cable: MELABS PALOALTO
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Here's an oscilloscope
that doesn't care where
you take it, how you
take it there, or what
you do with it after you
get it there. It figures
it can pretty well handle
most situations that
come along .. . and it
figures correctly.

NEW

DUAL-TRACE DC-to-15 Mc
PORTABLE OSCILLOSCOPE

Light weight—less than 21 pounds, with panel cover and included
accessories.

Small size—only 7%” high, 10" wide, 16" deep, overall,
Low cost—only $1325 (AC version).
u as Price, f.o.t verton, Qregon

See for yourself

BOOTHS 3609-3617 IEEE SHOW
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19-21. Biomedical Sciences Insfrumen-
tation, 3rd natl. symp., Instrument Soc.
of America, Dallas, Tex. (D. R. Stearn,
ISA, 530 William Penn Place, Pittsburgh,
Pa. 15219)

19-21, Mechanics, Physics, and Chem-
istry of Solid Propellants, Purdue Univ.,
Lafayette, Ind. (A. C. Eringen, School
of Aeronautics, Astronautics and Engi-
neering Sciences, Purdue Univ., Lafayette
47907)

19-22. Modern Trends in Activation
Analysis, intern. conf., Texas A&M Univ.,
College Station. (R. E. Wainerdi, Texas
A&M Univ., College Station)

19-22. American Geophysical Union,
annual, Washington, D.C. (W. E. Smith,
AGU, 1145 19th St., NW, Washington,
D.C. 20036)

19-22. Nuclear Magnetic Resonance,
2nd annual workshop, Washington, D.C.
(A. J. Rosen, Dept. of Chemistry, George-
town Univ., Washington, D.C.)

20-22. Frequency Control, 19th annual
symp., Atlantic City, N.J. (Director, U.S.
Army Electronics Laboratories, Head-
quarters, U.S. Army Electronics Com-
mand, Attn: AMSEL-RD-PF, Fort Mon-
mouth, N.J. 07703)

20-22. Great Plains, symp., North Da-
kota State Univ., Fargo. (S. W. Russell,
North Dakota State Univ., Fargo)

20-22. Physics of Solids at High Pres-
sures, Ist intern. conf., Tucson, Ariz. (C.
T. Tomizuka, Dept. of Physics, Univ. of
Arizona, Tucson 85721)

20-22. Photochemical Aspects of Air
Pollution, symp., Cincinnati, Ohio. (A.
P. Altshuller, Taft Sanitary Engineering
Center, 4676 Columbia Parkway, Cincin-
nati 45226)

20-22. System Theory, symp., Poly-
technic Inst. of Brooklyn, Brooklyn, N.Y.
(J. Fox, Polytechnic Inst. of Brooklyn,
333 Jay St., Brooklyn 1)

20-23. American Assoc. of Anatomists,
annual, Miami, Fla. (R. T. Woodburne,
Dept. of Anatomy, Univ. of Michigan,
Ann Arbor 48104)

20-23. American Meteorological Soc.,
spring meeting, Washington, D.C. (K. C.
Spengler, 45 Beacon St., Boston -8, Mass.)

20-23. U.S. Natl. Committee, Intern.
Scientific Radic Union/Inst. of Electrical
and Electronics Engineers, spring meet-
ing, Washington, D.C. (A. T. Waterman,
Stanford Electronics Laboratories, Stan-
ford Univ., Stanford, Calif.)

27. Oral Cancer, 3rd annual symp.,
Poughkeepsie, N.Y. (M. A. Engelman, 1
East Academy St., Wappingers Falls,
N.Y. 12590)

21-22. Mathematical Geodesy, symp.,
Turin, Italy. (A. Marussi, Univ. of Tri-
este, Trieste, Italy)

21-23. American Inst. of Chemists,
42nd annual, Richmond, Va. (R. E.
Anderson, Albemarle Paper Manufac-
turing Co., Richmond 23217)

2]-23. Cognitive Processes and Clini-
cal Psychology, 3rd symp., Univ. of Col-
orado, Boulder. (R. Jessor, Dept. of
Psychology, Univ. of Colorado, Boulder)

21-23. Combustion Inst., western states
section, spring meeting, Hollywood, Calif.
(A. S. Gordon, Forrestal Research Center,
Princeton Univ., Princeton, N.I.)

21--23. Instititute of Environmental Sci-
ences, 11th annual, Chicago, Tll. (IES, 34
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ACTION PHOTO OF A

Boring a 2-inch hole in a casting is an unusual task for a lathe. In
this example, the job might strain an ordinary drili 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 Vertabed. 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-C5, 350 Broadway
New York 10013

CANADIAN EDELSTAAL

47 Granger Ave.
Scarborough,
Ontario, Canada

VERY UNUSUAL LATHE

. MAKE
MOLECULES
oN 4
UNIMAT?

Even though Unimat can turn, drill, mill and saw parts so small you
need tweezers to handle them, making o 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-C5, 350 Broadway
New York 10013

CANADIAN EDELSTAAL

47 Granger Ave.
Scarborough,
Ontario, Canada

Model MB-54—The smallest floot
model, Inside working area 44"

Model

E-57—A self-contained portable
bench model. Same climatic control as

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. Just tell us your require-
ments — space, light, temperature. One

x 26" with 34" height. Has self-
contained unit. Same features
as larger models.

targer models. Inside working area
36”7 x 24" with 24" height. Takes a
minimum of laboratory space.

Model PGC-78-—Portable model
with self-contained unit. Inside
working area 66” x 30”; height
52", Door has observation win-
dow., Comes fully assembled.
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Model PGW-132—A walk-in unit with
90” x 52" inside working area. Has
self-contained refrigeration unit. For
same size model with remote refrigera-
tion, ask for Model PGW-108.

of our six basic styles of plant growth
labs, with modifications if necessary, will
do the job you expect.

Need a constant temperature room?
See Percival. Whatever your needs, you
can be sure of economical, trouble-free
operation when you choose Percival.

WRITE FOR FURTHER DETAILS TODAY!

mewe | PERCIVAL REFRIGERATION
AND MANUFACTURING CO.

Box 589-S

REFRIGERATION

Boone, lowa
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detachable probe for
remote measurements

|
l SOMETHING NEW UNDER THE SUN!

MEASURES SPECTRAL DISTRIBUTION
AND INTENSITY OF LIGHT SOURCES

Use more than a foot-candle met-
er. The ISCO Model SR measures
light intensity at any continuous-
ly-selectable wavelength from 380-
950 mu. Intensity readings are
made in energy units suitable for
_ : spectral distribution graphs. Full
equipped with : ; scale sensitivity ranges from 0.3
o — b to 1000 uw cm-2 mu-! (illumina-
tion equivalent on the order of
10 to 30,000 footcandles). Easy to
use for such diverse applications
as studies involving the effects of
spectral energy distributions on
; biological fsystemsl 0'(‘1 the meas-
—— o urement of visual color qualities
INSTRUMENTATION B o of light sources. Features provi-
SPECIALTIES COMPANY sion for recorder, line and battery
3624 SEWARD AVE.  DEPT. SR2 operation, write for literature.

LINCOLN, NEBRASKA 68507
(R S T R A 0 U A o)
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iy o

i i
WORTHINGTON
1

vailable from stock

Iy (o

|
WORTHINGTON

Il‘

(ATP: creatine phosphotransferase)

SUITABLE FOR IN VITRO PURIFIED AMINO ACID SYNTHETIC
SYSTEMS, prepared from rabbit muscle according to the method
of Kuby, Noda, and Lardy, J. Biol. Chem., 209, 191 (1954).

A soluble preparation having a minimum activity of 35 units per
milligram. For information, write:

Worthington Biochemical Corporation

Freehold 1, New Jersey
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S. Main St.,, Mount Prospect, Ill. 60057)

21-23. Engineering Aspects of Magneto-
hydrodynamics, 6th symp., Pittsburgh, Pa.
(E. Reshotko, Div. of Electrical Engi-
neering, Case Inst. of Technology, Cleve-
land, Ohio 44106)

21-23. Support for Manned Flight, conf.,
Dayton, Ohio. (G. L. Schwarz, Head-
quarters, AF Logistics Command (MCO),
Wright-Patterson AFB, Ohio)

21-23. Marine Sciences Instrumentation,
3rd natl. symp., Instrument Soc. of Amer-
ica, Univ. of Miami, Miami, Fla. (H. A.
Cook, Airpax Electronics, Inc., P.O. Box
8488, Fort Lauderdale, Fla.)

21-23. Nonlinear Magnpetics, 3rd in-
tern. conf.,, (INTERMAG), Washington,
D.C. (E. W. Pugh, I.BM. Components
Div., Dept. 231, Bldg. 703-2, Poughkeep-
sie, N.Y. 12602)

21-23. Ophthalmological Soc. of the
United Kingdom, annual, London, Eng-
land. (Joint Secretariat, 47 Lincoln’s Inn
Fields, London, W.C.2)

2{-23. Optimization Techniques, symp.,
Pittsburgh, Pa. (Inst. of Electrical and
Electronics Engineers, Box A, Lenox Hill
Station, New York, N.Y.)

21-23. Pulse Radiolysis, symp., Man-
chester, England. (M. Ebert, Paterson
Laboratories, Christie Hospital and Holt
Radium Inst., Withington, Manchester 20,
England)

2]-24. Federation of FEuropean Bio-
chemical Societies, Vienna, Austria. (The
Secretariat, Alserstr. 4, Vienna 9)

21-24. British Paediatric Assoc., Scar-
borough, England. (E. W. Hart, Hospital
for Sick Children, Great Ormond St.,
London, W.C.1, England)

21-2. Industrial Chemistry, 26th in-
tern. congr., Paris, France. (Soc. of In-
dustrial Chemistry, 28 rue St. Dominique,
Paris 7)

22-23. Nondestructive Testing of Ma-
terials, intern. conf., Vienna, Austria.
(Firma Gebr. Bohler & Co.,, AG.,,
Kapfenberg, Austria)

22-23. Chemistry of Polymerization
Processes, symp., London, England. (W.
R. Moore, Dept. of Chemical Technol-
ogy, Bradford Inst. of Technology, Brad-
ford 7, Yorkshire, England)

22-24. Eastern Psychological Assoc.,
36th annual, Atlantic City, N.J. (M. A.
Iverson, Queens College, Flushing, N.Y.
11367)

22-24. Role of the Solvent in Chemical
Kinetics, E. A. Moelwyn-Hughes symp.,
Univ. of Arkansas, Fayetteville. (A. Fry,
Dept. of Chemistry, Univ. of Arkansas,
Fayetteville 72701)

22-24. Wildflower Pilgrimage, 15th an-
nual, Great Smoky Mountains Natl. Park.
(E. E. C. Clebsch, Dept. of Botany,
Univ. of Tennessee, Knoxville)

23-24. Georgia Acad. of Science, Ogle-
thorpe Univ., Atlanta. (J. T. May, School
of Forestry, Univ. of Georgia, Athens)

23~-24. Information Retrieval, 2nd an-
nual natl. colloquium, Univ. of Pennsyl-
vania, Philadelphia. (Inst. for Scientific
Information, 325 Chestnut St., Philadel-
phia 19106)

23-24. Towa Acad. of Science, Univ.
of Dubuque, Dubuque, Iowa. (G. W.
Peglar, Dept. of Mathematics, Towa State
Univ., Ames)
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IT MAPS DENSITY of film transparencies. The
unique Tech/Ops ISODENSITRACER* automatically scans and

measures the optical densities, up to 6D, of all points, and re-
cords the density values in a quantitative two-dimensional 'iso-
density tracing of the scanned area. Applications include analysis
of atmospheric and astronomical photos, high speed photo rec-
ords, photogrammetric films, spectrum plates, medical x-rays,
radiographs, and biological specimens. A complete 7" x 9” iso-
density tracing is usually produced in about an hour. Specimen
to record magnification ratios extend from 1:1 to 1:2000. The
Isodensitracer handles films and glass plates up to 5” x 10”.
Maximum resolution is 1 micron. There’s a need for the Iso-
densitracer wherever scientists require precise isophotometric
information quickly or in quantity. The Tech/Ops Isodensitracer
operates in conjunction with the Joyce-Loebl Microdensitometer.,

For further information contact one of the following:

The isodensity
tracing shown
was made from
the negative

of this photo of
the eclipsed
sun and
surrounding
sky. Tracings at
higher.
magnifications
have been
made to bring
out the density
contours in the
clouds and
coronal region.

mg‘%&%ﬁm 993 E. San Carlos Ave., San Carlos, California e Phone (415) 5918241

National Instrument Laboratories - 12300 Parklawn Drive « Rockville, Maryland » Phone (301) 933-1144

TECHNICAL OPERATIONS, INC. * Burlington, Massachusetts s Phone (617) 272-2000Q

*ISODENSITRACER is Tech/Op’s Trade Mark for its isophotometer equipment. Patent Applied For.

= S
The lsodensitracer




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.

/ ELLEETIr TS

YINTtcoarte

PROFESSIONAL TAPE CO.,
365 Burlington Avenue

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

INC.
Riverside, lllinois 60546

FOCUS ON THESE

FARRAND SPECTROFLUOROMETER

FEATURES

.« fOr
greater .
analytical o
accuracy

SUPERIOR SENSITIVITY
Full scale deflection produced by LY
.0001 mg/ml Quinine Sulfate, when
operating with 20 mu resolution with 70
noise level of less than 0.1 of total &0 _~454
signal
* SIGNIFICANT RESOLUTION 50
1 my capability provides data nor- 473
mally obscured 40 7 SPECTRO-
* MODULAR DESIGN 2 A e
Complete accessibility and compo- /—-m
nent interchangeability 20 Fluorescence Spectra,
550 1 myu resolution.
« OPTICAL PRECISION 10 3 Coronene in Benzene
Farrand Master Grating replicas ... M 10-7 molar (0.03
F/3.5 optical beam throughout 0 micrograms/ml).

Compare before you buy. Send your sample for free comparative analysis.

Farrand szmsa:

See us at Booth DH, Federation Show in Atlantic City
4405 Bronx Blvd. at E 238th S5t
Bronx, N. Y. 10470 * 212 FA 4-2200

Think of Farrand first... for the finest scientific instruments
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23-24. Mississippi Acad. of Sciences,
Biloxi. (C. Q. Sheely, Mississippi State
Univ., State College)

23-24. Ohio Acad. of Science, annual,
Ohio Univ., Athens. (J. H. Melvin, 505
King Ave., Columbus, Ohio 43201)

23-24. Parasitism, colloquium, Oregon
State Univ., Corvallis. (J. E. McCauley,
Dept. of Oceanography, Oregon State
Univ., Corvallis 97331)

23-24. Population Assoc. of America,
annual, Chicago, 1ll. (A. J. Coale, PAA,
Office of Population Research, 5 Ivy
Lane, Princeton, N.J.)

23-24. South Dakota Acad. of Science,
Black Hills State College, Spearfish. (T.
Van Bruggen, Botany Dept.,, Univ. of
South Dakota, Vermillion)

23-24. West Virginia Acad. of Science,
Fairmont State College, Fairmont. (J. B.
Hickman, 8 Mineral Industries Bldg.,
West Virginia Univ., Morgantown)

25-26. Pi Gamma Mu, natl. social sci-
ence honor soc., St. Paul, Minn. (E. B.
Urquhart, 1719 Ames St., Winfield, Kan.)

25-28. American Oil Chemists Soc.,
Houston, Tex. (C. W. Hoerr, Durkee
Foods, 2333 Logan Blvd., Chicago, 1ll.)

25-28. Southeastern Psychiatric Assoc.,
annual, Southern Pines, N.C. (H. Brack-
in, Jr., 1918 Church Ave., Nashville 3,
Tenn.)

25-29. American Assoc. of Cereal
Chemists, Kansas City, Mo. (E. J. Bass,
Intern. Milling Co., Inc., 1423 S. 4th St,,
Minneapolis, Minn. 55404)

25-29. American Soc. for Microbiol-
ogy, annual, Atlantic City, N.J. (R. W.
Sarber, ASM, 115 Huron View BIlvd,,
Ann Arbor, Mich.)

25-29. International College of Sur-
geons, North American Federation, Las
Vegas, Nev. (Secretariat, 1516 Lake Shore
Dr., Chicago, Ill. 60610)

26-27. European Days of Chemical
Engineering, Paris, France. (Societé de
Chimie Industrielle, 28, rue St. Domi-
nique, Paris 7)

26-27. Electroanesthesia, 2nd symp.,
Univ. of Tennessee, Knoxville. (C. E.
Short, UT-AEC Agricultural Research
Laboratory, 1299 Bethel Valley Rd., Oak
Ridge, Tenn.)

26-27. Environmental Health Problems,
2nd AMA congr., Chicago, Ill. (Dept. of
Environmental Health, AMA, 535 North
Dearborn St., Chicago, 1ll. 60610)

26-28. Error in Digital Computation,
symp., Madison, Wis. (L. B. Rall, U.S.
Army Mathematics Research Center,
Univ. of Wisconsin, Madison 53706)

26-29. Aerospace Medical Assoc., 36th
annual, New York, N.Y. (Gen. J. M.
Talbot, Headquarters USAF, AFMSPA,
Washington, D.C. 20333)

26-29. Mechanisms and Therapy of
Cardiac Arrythmias, 14th Hahnemann
symp., Philadelphia, Pa. (L. Dreifus, Dept.
of Medicine, Hahnemann Medical College
and Hospital, Philadelphia)

26-29. Society . of  Economic Paleon-
tologists and Mineralogists, New Orleans,
La. (D. M.- Curtis, Shell Oil Co., Box
127, Metairie, La.)

26-29. American Assoc. of Petroleum
Geologists, 39th annual, New Orleans,
La. (G. Atwater, 424 Whitney Bldg.,
New Orleans)

26-29. American Physical Soc.. Wash-
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Blackstone Raises the Power Limit. ..
Broadens the Versatility of Ultrasonics
in the Laboratory with. ..

] A New Series of Probes Providing up to 1 Kw.
= output for Cell Disruption, Dispersion, Fluidization,
Disintegration, Cleaning and Emulsification.

Since 1960, laboratory demand for
Blackstone Ultrasonic Probes has
grown daily. Now, Blackstone intro-
duces a new series of probes with
a tremendous increase in power
ranging from 120 to 1000 watts out-
put. This widens the research and
production potential in the disrup-
tion of even such difficult cells as
yeast and spores.

To accomplish this there is a wide
variety of accessories ranging from various size tips to sealed
processing chambers and cups with cooling arrangements, for
processing pathogenic and non-pathogenic organisms, by batch
or continuous flow.

Blackstone probes are noted for their ruggedness. The patented magneto-
strictive transducers are practically indestructible. All accessories are 316
stainless steel and may be autoclaved. Operation is at 20KC range and
requires no sound shielding.

Blackstone probes are portable, and are provided with support stands and
clamps for operation in any position.

If you will write to us outlining your requirements, we will be happy
to suggest a suitable probe and accessories; our reply will include
full details on this new BP-Series of probes.

2 Six New Sizes of Bench-Type Heated Tank Ultrasonic Cleaners
L ]

The new “HT" Series of
cleaners brings a new de-
gree of selectivity to lab-
oratory and production
cleaning. The right combi-
nation of tank size, power
output, solvent or detergent, and temperature can meet most cleaning
needs. Both power output and temperature can be controlled (exclusive
with Blackstone) to achieve maximum cleaning efficiency without affecting
the part to be cleaned.

These new cleaners include high-efficiency lead zirconate titanate trans.
ducers, metallurgically joined to the tank for long, maintenance-free life;
new compact, solid-state generators; power control from 0 to 100%;
uniform cavitation; and round-corner stainless steel tanks and housings
for easy cleaning.

The “HT" Series is available in tank capacity to 11 gallons and generators
to 1 Kw. output.

Your inguiry, covering type of contaminants and size of parts to be
cleaned, is invited; we will include complete data on the HT-Cleaner
Series in our reply.

3 A Low-Cost Batch or Continuous-Flow Cell Disruptor

For routine studies involving cell
disruption, Blackstone recommends
the U-20. It provides temperature
maintenance during processing, is
completely autoclavable and is sim-
ple to operate.

The stainless steel chamber will accept samples up to 150 ml. with a
recommended loading of 45 to 70 ml. A 20% suspension of E. Coli
requires 12 minute treatment to achieve 98% cell disruption.

A great variety of conditions may be encountered in continuous cell
disruption; a brief description of your research problem would be
helpful to us in recommending your use of the U-20 equipment.

BLACKSTONE ULTRASONICS, INC.

600 Howard Street » Sheffield, Pennsylvania
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Improved Warburg Syringe Manometers*

New, compact microgasometers which read directly in volumetric
units incorporate increased sensitivity and simple operation. Two
types are offered: one for use with standard Warburg apparatus,
and a differential type with provision for two flasks (photo above).

Staggered flask positions give the required compactness to fit a
single station. Horizontal capillaries replace siamese twin vertical
capillaries for greater sensitivity and ease in setting reference.
An 0" ring sealed polypropylene piston permits micrometric
miniscus adjustment prior to operation. Three-way stopcocks allow
measurements with respect to the gaseous phase as well as the
substrate. Precision bore tubing and micrometric control assures
extreme accuracy. The micrometer syringe has a capacity of 200
ml, calibrated in 0.2 ml divisions.

Both units are easily cleaned and assembled. Model W 4100, for
use with standard Warburg apparatus, is only $40.50; the differ-
general catalog.

ential model W 4200 is $55.00 complete.
RGI INCORPORATED H

For more information, write today for our 24-page
BOX 732, VINELAND, NEW JERSEY E

*patent pending
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Where the finest separation, analysis and purity
evaluation of protein systems is being carried out...

S U ELEGTROPHORESIS
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Now in use in more than 2000 laboratories, Disc Electrophoresis offers unequalled sensitivity
(to 0.01 microgram), speed (separation in 10-30 minutes), simplicity and reproducibility. Disc
Electrophoresis js applicable to almost every area of protein research and clinical investigation,
improving over separations by other methods and giving new separations never before possible
by any technique.

In Disc Electrophoresis, migration of sample substances through specially prepared columns
of polyacrylamide gel produces exceptionally sharp bands of isolated fractions, ‘“stacked” in
disc-like zones as little as tens of microns thick. A random sample of the recent literature
reporting uses of Disc Electrophoresis includes:

SOURCES: Amoebae, E. coli, flu virus, micobacteria, neurospora, polio virus, ribosomes, slime
mould, staphylococci, tubercle bacilli; algae, cats, cattle, dogs, earthworms, fish, guinea pigs,
hamsters, horses, humans, insects, lobsters, mice, pigs, plants, quail, rabbits, rats, sea urchins,
sheep, snails, squid; tissue extracts of aorta, brain, horny tissue, kidney, lens, muscle, pancreas,
parotid, pituitary, skin, thymus, thyroid; fluids such as axoplasm, blood, cerebrospinal fluid,
milk, pancreatic Juice, saliva, sperm, umbilical cord serum, urine and uterine fluid.

SUBSTANCES SEPARATED: Proteins, including C-reactive proteins, glycoproteins, mucoproteins,
nucleic acids, nucleo-proteins and thyroxin-binding proteins; hemoglobins and haptoglobins;
globulins, histones, human and bovine growth hormones, ovine follicle stimulating hormone,
human chorionic gonadotropin, enterotoxins, Hageman factor, a-crystallin, collagen, diglyceride
and prolactin; amylase, aminopeptidase, phosphatases; {3-galactosidase, carbonic anhydrase,
carboxypeptidase, dehydrolipamide dehydrogenase, glycogen phosphyrylase, lipase, lactic and
malic dehydrogenase, Phosphorylase, ribonuclease, sialidase, transaminase and transpeptidase.
DIAGNOSIS OF: Acute schizophrenia, cancer of the breast and lung, glomerulonephritis, liver
pathology, fupus erythematosus, macroglobulinemia, milk allergy, myeloma, myocardial infarction,
nephrosis, normal and abnormal pregnancy, pneumonia, primary tumor sites, rheumatic fever,
sickle cell anemia, thalassemia, tuberculosis and uremic-hemolytic syndrome.

See how you can apply the benefits of Disc Electrophoresis to your own research. Send now for
complete information, including hibliography, without cost or obligation. Write

NALC O CANAL INDUSTRIAL CORPORATION

Dept. E-3 4935 Cordell Avenue
Bethestda, Maryland / (301) 656-2333

Sales and Service Offices in _» Boston ¢ Houston e New York e Seattle
e Chicago e« Los Angeles e« Pittsburgh ¢ Washington, D. C. e Cincinnati
* Memphis ¢ St. Louis ¢ Toronto ¢ Cleveland ¢ Minneapolis ¢ San Francisco
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ington, D.C. (K. K. Darrow, APS, Co-
lumbia Univ., New York 10027)

26-1. Geodetic Uses of Satellites, conf.,
Athens, Greece. (Intern. Organizations
Staff, Bureau of Intern. Commerce, U.S.
Department of Commerce, Washington,
D.C)

28--30. Hypnosis and Psychosomatic
Medicine, intern. congr., Paris, France.
(H. C. Harding, 2050 NW Lovejoy, Port-
land 9, Ore.)

28-30. National Soc. for Prevention
of Blindness, Houston, Tex. (J. W. Ferree,
16 E. 40 St.,, New York 10016)

28-1. Biometric Soc., eastern North
America regional, Florida State Univ.,
Tallahassee. (E. L. LeClerg, 6804 40th
Ave., University Park, Hyattsville, Md.
20782)

28—-1. American College Health Assoc.,
Miami Beach, Fla. (R. E. Boynton, 5518
Merrick Dr., Coral Gables, Fla.)

29-30. Space Navigation and Commu-
nications, natl., Houston, Tex. (P. Schrock,
Inst. of Navigation, 711 14th St. NW,
Washington, D.C. 20005)

29-30. Association for Symbelic Logic,
Chicago, Ill. (T. Hailperin, Dept. of
Mathematics, Lehigh Univ.,, Bethlehem,
Pa. 18015)

29-1. American Assoc. of Endodon-
tists, Detroit, Mich. (E. C. Van Valey,
9 Rockefeller Plaza, New York 10020)

29-1. American Assoc. for History of
Medicine, Philadelphia, Pa. (J. B. Blake,
Natl. Library of Medicine, 9600 Wiscon-
sin Ave., Bethesda, Md.)

29-1. American Acad. of Neurology,
annual, Cleveland, Ohio. (AAN, 7100
France Ave. S., Minneapolis, Minn. 55410)

29-1. Midwestern Psychological Assoc.,
27th annual, Chicago, Ill. (F. A. Mote,
Psychology Bldg., Madison, Wis. 53706)

29-1. American Philosophical Assoc.,
western div., Chicago, Ill. (L. E. Hahn,
Dept. of Philosophy, Southern Illinois
Univ., Carbondale)

29-2. Protides of the Biological Fluids,
13th colloquium, Bruges, Belgium. (P.O.B.
71, Bruges 1)

29-2. Association of Clinical Scientists,
New York, N.Y. (R. P. MacFate, ACS,
300 N. State St., Chicago, IlIl. 60610)

29-2. Pan American Medical Assoc.,
40th annual congr., Grand Bahama Island.
(PAMA, 745 Fifth Ave., New York
10022)

29-2. Roentgen, 46th German congr.,
Nuremberg, Germany (A. Jakob, c/o
Strahleninstitut der Stddt, Krankenan-
stalten, Flurstr. 17, 85 Nuremberg)

30-1. Colorado-Wyoming Acad. of Sci-
ence, annual, Univ. of Denver, Denver,
Colo. (C. Norton, Dept. of Botany and
Plant Pathology, Colorado State Univ.,
Fort Collins)

30-1. Indiana Acad. of Science, Culver.
(C. F. Dineen, St. Mary’s College, Notre
Dame, Ind. 46556)

30-1. Nebraska Acad. of Sciences, Lin-
coln. (C. B. Schultz, Morrill Hall 101,
Univ. of Nebraska, 14th and U St.,
Lincoln 68508)

30-2. Society of Biological Psychiatry,
New York, N.Y. (G. N. Thompson, 2010
Wilshire Blvd., Los Angeles, Calif.)

30-2. Academy of Psychoanalysis, an-
nual, New York, N.Y. (A. H. Rifkin, 125
E. 65 St., New York 10021)
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Filtration and
The new model SW1 Electronic
SQUARE WAVE STIMULATOR

The Model SW-1 Square Wave Stimulator is a
useful tool in the classroom as well as in the
research laboratory.

- L]
Worth writing for P
® Wave Form—a square wave 1000 pulses per second continu-

ously adjustable in 3 ranges.

Sterility Testing

@ Stimulus Amplituﬁet—clo.nhnuuuily & Sync-Output—100 volt spike pulse.

ADM-20, Sterilizing Filtration and Sterility Testing Thdicaied” by T Hithatds’ GTal e Signal Maget Outout Power fre
describes techniques for using Millipore filters to L i el s i auency woltage ~ sufficient  for

sterilize pharmaceutical and biological solutions. in- {nitiree vanoes—.04me to .3sms;  ® Modes of Operation — automatic,
cludes new MF technique for sterility testing of anti- Ams “to 3.2ms; and 4ms to L And aimglecilas ondrhn
biotics in accordance with F.D.A. regulations. To re- ; * Power Requirement—11S5 volt 60

® Frequency—1 pulse per second to cycle

ceive a free copy of this 32-page manual, write to-
Catalog No. 70-926 Square Wave Stimulator, Model SW-1

]Wil[iporff FILTER CORPORATION RPHIRPRS IRE, MG,

145 Ashby Road, Bedford, Mass. e T g
y ’ ' Manufacfurers & Disiributors of Scienfific Equipment
Millipore® filters are cellulose plastic porous membranes made in 61h & Byrd Sfreefs — Richmond, Virginia
twelve pore-size grades from 8 microns down to 10 millimicrons. In
microfiltration or analysis, all matter larger than the filter pore size is
screened from fluids and retained on the filter surface.

For authoritative information about

N EW SPI STE REO research on meteors and meteorites
AND ZOOM STEREO METEORITICA

NO. 1813-1 8X-32X ZOOM MAGNIFICATION

SPI development brings unprecedented performance combining stereo ond zo0m
advantoges. Focus holds through entire z0om ronge.

No. 1813-1 ZOOM STEREO

Vol. XXIIl now available in English

Translated by: SPECTRUM TRANSLATION AND RESEARCH, INC.

MODEL 1813-1 complete with illuminator A translation from the Russian edition pub-
e e T lished by the USSR Academy of Sciences and
edited by V. G. Fesenkov and Ye. L. Krinov.

Volume XXIIl sheds new light on the fall of the
Tunguska meteorite, with data brought back
from the site by the 1961 Combined Expedition
. . . there is an account of the Lazarev meteorite
find in Queen Maud Lland . . . studies of chon-
drites and tektites . . . mineragraphic and chem-
ical investigations of meteorites . . . and an
important review of achievements in meteor
astronomy from 1958 through 1961.

Order now at $15.00 per copy (enclose payment

MODEL 1838-2: Full 360° rotating heod. i )

Designed for exacting use . . . adjustable | to save postage and handling charges)
for long working distances. With illumi-
nator base and mirror, $162.50. Alse

availoble, without base and mirror, No. 1838-2 STEREO r__——______———____'—___'—__—_"
Model 1838-1, $142.50 . . . in various op- TuurUS Press Inc
tical combinations. I r *
; s ’ | 207 East 37th Street
comprehensive, well illustrated catolog o | microscopes for secondar hools,
laboratories and research is yours for the osking. Wrr!!e for (umlz;; u:d\';;m:“;' I New Yorkr N'Y- 10016
r nearest franchised de s '
TP bt eng et : [ 1 enclose $15.00 for Vol. XXIIl of METEORITICA
[T] Please send and bill me
SOUTHERN PRECISION ’ N
ame
INSTRUMENT COMPANY | | | o=
cha e SPI BUILDING . SAN ANTONIO, TEXAS : City State Zio
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3) A

Photomicrographs of mitosis as follows: 1) Proph

. 2) Eorly h

, ] Telophase . . . agniﬁcurion—léoox. Taken by Robert F. Smirh.

Make a seqUence like this
by touching a button

With the Carl Zeiss Photomicroscope you can click
off a whole series of photomicrographs, each perfectly :
exposed and in focus. The microscope has a built-in
automatic camera with photoelectric exposure control.
The touch of a button opens the shutter, exposes the
film the proper length of time, closes the shutter,
transports the film one frame, actuates a film coun-

ter ... ready for the next exposure. You can take an
entire series of photomicrographs rapidly in color or black-
and-white.

This large universal microscope provides the full versatility of

@ fine Zeiss instrument. It can be equipped for transmitted or

CARL ZEISS, inc.

444 Fifth Avenue, New York, N. Y. 10018

reflected light [Epi-illumination). It is also available as
a polarizing microscope.
The inclined binocular is provided with an ad-

justment to maintain tube length regardless of
% interpupillary setting. Inferchangeable stages and
interchangeable condensers, for bright field, dark
field and phase contrast work, are also available.

A é-volt light source is built in, but a 12-volt light
source is available as well as a base plate for carbon arc or
high-pressure mercury burner illumination. Write Dept. SC for
further details and literature on the Carl Zeiss Photomicroscope.
Complete service facilities available.

The Great Name in Optics

BRANCH OFFICES IN ATLANTA, CHICAGO, LOS ANGELES, SAN FRANCISCO, SEATTLE  IN CANADA: TORONTO, MONTREAL, WINNIPEG, VANCOUVER
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New Products

Laboratory  controller, Matheson
Lab-Stat, versatile, capable of propor-
tional, on-off, and high-limit opera-
tion; controls any variable which can
be expressed as a change in liquid
level. Change is sensed by a variable-
capacitance probe which clips to the
tube in which liquid level is to be
regulated. Variations in level around
the set-point change the capacitance
of the probe which is part of a tuned
circuit in a crystal-controlled, solid-
state oscillator. Resulting change in os-
cillator frequency affects the duration
of constant-amplitude pulses which
power heating or cooling devices or
both. Probe is sensitive to both prox-
imity and direction of the liquid level,
so that the proper output is supplied
to the control device to correct devia-
tion. Power output is 115 volt, 50 to
60 cy/sec, and = 15 amp. As a pro-
portional controller, it controls level
to within 1 mm. A switch selects on-
off or high-limit operation; in the latter
mode, the instrument opens or closes
output contacts when the preset level
is reached and must be manually re-
set. Temperature is controlled by clip-
ping the probe to a mercury-in-glass
thermometer; pressure or vacuum are
controlled by using mercury- or water-
filled manometers; liquid level in closed
containers is controlled by monitoring
level in sight-gauge glass. Any liquid
having a dielectric = 20 can be used.
Probes available for tubes up to 6 or
12 mm in diameter (larger probes on
request). Front-panel meter indicates
whether level is at, above or below
set point; switch selects control mode,
knob regulates gain. In side are: plug

The material in this section is prepared by
Denis J. Prager (D.J.P.), Laboratory of Tech-
nical Development, National Heart Institute,
Bethesda 14, Md. (medical electronics and bio-
medical laboratory equipment).

The information reported here is
from manufacturers and from other sources
considered to be reliable. Neither Science nor
the writer assumes responsibility for the accu-
racy of the information. A Readers’ Service card
for use in mailing inquiries concerning the items
listed is included on page 1169. Circle the
department number of the item in which you are
interested on this card.

obtained

12 MARCH 1965

for probe, a-c outlets for heating and
cooling systems, and output terminal
for millivolt recorder. Instructions
permanently printed on box. Dimen-
sions: 11.5 by 6.25 by 4 inches deep
(30 by 15 by 10 cm). Teflon-coated
6-foot coaxial probe cable. List:
$197.50.—D.J.P. (Matheson Co., Inc.,
Jackson and Swanson Sts., Philadelphia,
Pa.)

Circle 1 on Readers’ Service Card

Microflow valve, for controlling ex-
tremely low flows of gas or liquid,
combines a small-bore glass capillary
and a close-fitting, precision-ground
stainless rod to achieve laminar flow
through the capillary over a 10 to 1
range of flow. In this laminar region,
flow is directly proportional to pres-
sure drop and, for different fluids at
a given pressure drop, is inversely
porportional to viscosity; this facili-
tates calculation of estimated flows.
Fine screw provides 20 turns in the
0.5 inch (1.25 cm) of stem travel.
First ten turns provide a laminar-flow
range of 10 to 1; transitional (laminar
to turbulent) flow occurs over the next
five turns, another 10 to 1 range.
Because the end of the rod is ground
to a needle point, the final five turns
provide conventional needle-valve ori-
fice-flow with another 10 to 1 range.
Overall range in flow is thus = 1000
to 1 [for 2-Ib/in.?2 (.14 bar) differ-
ential, range is in fact 0.25 to 6000
cm?® of air per minute]. Valve avail-
able in chromed brass or 303 stain-
less. Capillary is pyrex; rod, stainless.
O-ring seals make valve tight against
pressure (6000 1b/in.2) and vacuum
(10— torr). Male pipe thread (¥4 inch)
on inlet, standard Ys-inch tubing
adapter on outlet. A filter is recom-
mended to prevent fouling of valve
by dust or dirt. List: model 150B
(chromed brass), $21.65; model 1508
(stainless steel), $29.50.—D.J.P.
(Matheson Scientific, Inc., Jackson and
Swanson Sts., Philadelphia, Pa.)

Circle 2 on Readers’ Service Card

Laboratory recorder, Honeywell Elec-
tronik 19, records d-c¢ voltages on 19
full-scale spans from 0.01 mv to 100
volts; accurate within 0.25 percent full
scale or 1 pv, whichever is greater.
Convenient for recording a wide range
of d-c signals in analytical or biological
laboratories. The null-balance, servo-
type, measuring system gives true po-
tentiometric measurement from 0.01 to
100 mv; input impedance is infinite at
null, 25,000 ohm/mv off null; constant
4 Mohms on all voltage ranges. Solid-
state circuitry incorporates constant-
voltage source referenced to a double
Zener-diode bridge. Dead band, 0.15
percent of span; frequency response
down 1 percent at 5 cy/sec (measured
on sine-wave signal, 10 percent of full
scale). Thumb-wheel selected chart
speeds of 10, 5, 2, and 1 min/in.
and 40, 20, 10, 5, 2, and 1 sec/in,,
with standby position. Zero displace-
ment continuously adjustable from
—100 to +100 percent of full scale,
with accurate calibration of zero value.
Jewel-tipped pen uses disposable ink
cartridges. Reloading of paper is easy.
Has tilting writing table (locks at 30
and 45 deg), mechanical pen lifter,
carrying handle, 7-foot cord. Dimen-
sions: 8.75 inches square by 11 inches
deep (22.3 by 28 cm). Weight: 20 1b
(9 kg).—D.J.P. (Honeywell Industrial
Products Group, Wayne and Windrim
Ave., Philadelphia, Pa.)

Circle 3 on Readers’ Service Card

Ice-point calibration standard, auto-
matically maintains an immersion well
at 0° == 0.01°C, replaces the common
ice bath in precise calibration pro-
cedures. The reference well, 7 mm
internal diameter by 150 mm, is im-
mersed in a hermetically-sealed cham-
ber of water cooled thermoelectrically.
The reference temperature, 0°C, is
established by the physical equilibrium
of ice and water; this is sustained by a
thermoelectric cooler automatically con-
trolled by a sensing device (bellows-
microswitch) which responds to the
relative volumes of ice and water in
the chamber. Well is thus continually
surrounded by ice and water in equilib-
rium. Instrument is ready for plugging
in to a 110-volt, 60-cy/sec a-c source.
Eliminates inconveniences of ice baths
and triple-point methods. Reference is
automatic at 0°C and sustained. Sim-
plicity of thermoelectric coolers and
their power supplies makes the de-
vice virtually maintenance-free. Model
RCS1 has a single well; stability,
*+0.01°C. Model RCS4 has four wells
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Looking for your Best Buy
in Life Insurance?

NEW

- LOWER

Life Insurance Rates

Plus "“QUANTITY SAVINGS” DIVIDENDS, which
reflect the economy of issuing larger policies.

For example,

A $50,000 paucr costs ony 98

at age 30. Here’s how:w:

%’%‘
%

$50,000 20-Year Home Protection Policy

Age at Issue 25 3 35
Annual Premium (Payable only 16 Years) $134.00 7 $159.00 £ $206.50
Cash Dividend End of First Year* 55.50 .:f 61.00 ; 70.50

$ 7850 4 $ 98.0(9;?’ $136.00

. T
*These dividends are based upon the 1965 dividend scale and are, of
course, not guaranteed.

First Year Net Premium

'This is a plan of level premium Term insurance which provides its largest
amount of protection initially, reducing by schedule each. year over a 20-
year period to recognize decreasing insurance needs. There are several
other insurance periods, and Home Protection policies are available at all
ages under 56,

ARE YOU ELIGIBLE FOR TIAA? Yes, if you are employed by a college, university,
private school, or other nonprofit educational or scientific institution that
qualifies for TIAA eligibility.

Send the coupon for the new Life Insurance Guide and a personal illustra-
tion of TIAA policies for your age. TIAA is nonprofit and employs no agents.

TEACHERS INSURANCE AND ANNUITY ASSOCIATION i
730 Third Avenue, New York, N. Y, 10017

Please send the new Life Insurance Guide and personal illustrations.

Name

Address

Dependents’ Ages.

Nonprofit Employer,

college, university, or other educational or scientific institution

|
I
I
I
Date of Birth o e {
|
|
|
|
|
|

[ ——————— e

| with stabilities of ==0.025°C; one well

stable within 0.005°C. Both operate
in ambients from 35°F to 100°F. Di-
mensions: 14.38 by 9.75 by 8.07
inches high (36.5 by 25 by 20.5 cm).
Designed for use in standards labora-
tories in the fine calibration of thermo-
couples, thermocouple wire, and other
temperature-sensing devices. List: mo-
del RCSI, $395.00; model RCS4, $550.
~—D.J.P. (Joseph Kaye & Co., Inc., 737
Concord Ave., Cambridge, Mass.

Circle 4 on Readers’ Service Card

Electrodeless  conductivity meter,
which measures the conductance of
liquids without direct contact between
solution and metallic electrodes, is par-
ticularly suitable for titrations in both
aqueous and nonaqueous  solvents, .as
well as for monitoring conductance in
flowing fiuids. The solid-state variable
oscillator provides three frequencies;
one is selected to meet the range of con-
ductance under measurement. For each
frequency, the instrument responds to
changes in conductance over at least a
hundredfold range of solution concen-
trations; total range is from 10—7 to
10—2 mho/cm. Oscillator output is cou-
pled with the solution at a metallic
sleeve and is carried by ion flow to a
second sleeve which couples the attenu-
ated signal with the solid-state amplifier.
An eight-position attenuator permits a
3000-to-1 range of full-scale measure-
ments. The amplifier output drives the
panel meter and the recorder jack; meter
(calibrated O to 100 pa) has a repeat-
ability of 0.5 percent. The standard ti-
tration cell provided includes a reservoir
for titrants and a gas intake port for gas
mixing; a flow-through cell is optional.
The front panel jack provides 0 to 100
mv for driving a constant delivery-rate
buret or standard strip-chart recorder.
Dimensions: 13.75 by 8.75 by 7 inches
high (35 by 22.3 by 18 c¢cm).—D.J.P.
(Melabs, 3300 Hillview Ave., Stanford
Industrial Park, Palo Alto, Calif.)

Circle 5 on Readers’ Service Card

Constant-speed drive system and
power stirrer, Servo-Dyne, comprises
a d-c motor and solid-state controller;
provides constant-speed output re-
gardless of load variations. Speed is
continuously variable from 5 to 3000
rev/min in two ranges (0 to 300
rev/min, 0 to 3000 rev/min). Maxi-
mum torques: 4 inch-Ib (4600 g-cm)
from 5 to 1500 rev/min; 1 inch-lb at
3000 rev/min. Within these ratings,
speed is maintained within 3 percent.
Separate winding on the motor arma-
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ucibles

Coors Porous Bottom crucibles give the
chemist sturdy, dependable filtering cruci-
bles for unlimited service under the most
exacting conditions. An exclusive process
developed by Coors provides a porous disc,
formed into the crucible wall, that will not
crack or drop out during use at room or
elevated temperatures. The disc will not dis-
integrate when subjected to acids (except
HF) or moderate alkali solutions. When these
Coors crucibles are ignited even to extreme-
ly high temperatures, the porous disc will
not crack, nor will the pore size be altered.
Carefully controlled pore sizes are available

in three ranges: (1) for bacterial separation.

and (2) fine filtering and (3) coarse pre-
cipitates. The crucibles are easily cleaned
and readied for re-use. The same filtering
disc may be ordered in the Coors Emich
micro-filter stick for immersion filtration.
Write for Bulletin No. 548. Coors Porous
Bottom crucibles are immediately available
through your nearest laboratory supply dealer.

INSIST THAT YOUR LABORATORY PORCELAIN
ARE CARRY THIS MARK OF DEPENDABILITY

COORS
UOSOAQ

COORS PORCELAIN COMPANY, GOLDEN, COLORADQ
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ture provides a voltage proportional to
motor speed, which voltage is com-
pared with a reference voltage deter-
mined by setting the speed control
knob; the difference voltage is ampli-
fied in a transistor circuit and used
to signal the motor power-supply to
provide the more or less voltage re-
quired to maintain the set speed.
Recorder-output terminals provide a
voltage which varies with motor
torque; a chart correlates this signal
with torque, enabling rheologists and
polymer chemists to follow changes
in viscosity while stirring at constant
speed. Motor is 3 inches in diameter
by 6 inches long (7.6 cm by 15.2
c¢m); has permanently lubricated ball
bearings, and l-inch drive-shaft exten-
sion. Key-type chuck, with 0.375-inch
capacity. Separate control-box (10 by
6.5 by 7 inches high) has tachometer
calibrated from O to 3 in 1/10-divi-
sions; X 100 for 0 to 300-rev/min
range, X 1000 for O to 3000 range.
Range switch, recorder-output termi-
nals, circuit breaker, on-off switch, and
pilot light on front panel. Circuit com-
ponents are fan cooled. Motor, con-
troller, key chuck, 6-inch vertical sup-
port-rod for motor for $245.—D.J.P.
(Cole-Parmer Instrument and Equip-
ment Co., Chicago, Ill. 60626)
Circle 6 on Readers’ Service Card

Neutralized-capacitance amplifier,
PICO-metric model 181, is a com-
pletely solid-state amplifier for use with
high-impedance electrodes in applica-
tions requiring optimum signal-to-noise
ratio and fast rise time. Its input
impedance has a negative capaci-
tance which compensates for positive
capacitance across the electrode, re-
ducing time constant  (resistance
times capacitance) and rise time of
the electrode output. High-impedance
sources such as nerve-cell probes, with
resistances from 10 to 1000 Mohm
shunted by = 12 pf, can be com-
pensated to show rise times of from
3 to 10 psec. Amplifier has: input
impedance of 10! ohm (minimum),
+1 to —12 pf; input offset-current
adjustable to 10—13 amp. Output-voltage
range, =1 volt, with a rate limit of
105 wvolt/sec. Temperature coefficient,
200 pv/°C (viewed at output); long-
term stability, 100 uv/day. Battery life,
1500 hours. Dimensions: 3 by 3 by
2.25 inches (7.5 by 7.5 by 5.6 cm).
List: $345.—D.J.P. (Instrumentation
Laboratory, Inc., 9 Galen St., Water-
town Square, Boston 72, Mass.)

Circle 7 on Readers’ Service Card
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AN AUTOMATIC
SAMPLE
CHANGER

FOR LESS THAN
$2100...

Including Scaler and
Gas-Flow Detector

Model SM-368
“Sample Master’

Sounds impossible, but it’s
true. And the “Sample
Master” gives you the same
degree of accuracy and
versatility as the high-priced
models:

& 25-planchet capacity

® printing timer built in
® “Manual” mode for
counting individual samples

Automatically rejects
samples whose activities
are too low

Send for FREE literature..
(Bulletin SC-4)

811 West Merrick Road
Valley Stream, N.Y.

Subsidiary of Baird-Atomic, Inc
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COOLS
HEATS

ONLY...$440.

:é‘ Heats and Cools—almost dou-
ble the range of the average

visibility bath.

Accuracy — constant tempera-
ture at any level from —10°C
to +65°C =.01°C — jdeal
where precise temperature con-
trol is required.

Large Capacity — coils fit snug
against the bottom, the entire
volume of the jar is usable.
Glass jar permits fast observa-

tion.

pact unit.

Oy Ol W

Compact — only 204" wide
274" high. Saves space. Fits
on any lab table or desk.

Self-contained — heating con-
trols, cooling compressor, all
parts are housed in this com-

Low Maintenance —Waco Lo-
Temp has been proved trouble-

free by laboratories from coast

to coast.

1

Low Price — $440.00.
Specify: No. 882 Waco Lo-Temp

Refrigerated Bath, complete
with Pyrex jar 127 in diameter,
for 115 volt 50/60 cycle AC

Other sizes and accessories
available to fit your needs.
Write for Waco Bath Bulletin
for complete information.

4525 W. DIVISION ST,
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LABORATORY SUPPLIES AND EQUIPMENT

WILKENS -ANDERSON (O.

CHICAGO 51, ILL.

NEW BOOKS

(Continued from page 1278)

Peithmann. Thomas, Springfield, 1ll., 1964.
320 pp. $7.50.

The Communication Systems of the
Body. David F. Horrobin. Basic Books,
New York, 1964. 224 pp. Illus. $4.95.

Concise Dictionary of Atomics. Alfred
del Vecchio. Philosophical Library, New
York, 1964. 272 pp. $6.

Contemporary Physics. David Park,
Harcourt, Brace, and World, New York,
1964. 185 pp. Illus. Paper, $2.45; cloth,
$4.95.

The Cube Made Interesting. Aniela
Ehrenfeucht. Translated from the Polish
edition (Warsaw, 1960) by Waclaw Zawa-
dowski. Pergamon, London; Macmillan,
New York, 1964, 91 pp. Illus. $3.75.

The Deep and the Past. David B. Eric-
son and Goesta Wollin. Knopf, New York,
1964. 315 pp. Illus. $6.95.

Descripcion Sumaria del Templete
Semisubterrdnes de Tiwanaku. Carlos
Ponce Sanginés. Centro de Investigaciones
Arqueolédgicas en Tiwanaku, Tiwanaku,
Bolivia, 1964. 90 pp. illus. Plates.

Direct Use of the Sun’s Energy. Far-
rington Daniels. Yale Univ. Press, New
Haven, Conn., 1964. 392 pp. Illus. Paper,
$2.45; cloth, $7.50.

Documents on Disarmament, 1963.
Compiled and annotated by Robert W.
Lambert, Ruth Ihara, and Charles R.
Gellner. U.S. Arms Control and Disarma-
ment Agency, Washington, D.C., 1964
(order from Superintendent of Documents,
Washington, D.C.). 756 pp. Paper, $2.

Early Electrical Communications. E. A.
Marland. Abelard-Schuman, New York,
1964. 220 pp. Illus. $6.

The Earth Beneath Us. Kirtley F.
Mather. Random House, New York, 1964.
320 pp. Illus. $15.

An Essay Concerning Human Under-
standing. John Locke. Abridged and
edited with an introduction by A. D.
Woozley. World, Cleveland, Ohio, 1964.
475 pp. Paper, $2.65.

Exploring the World of Fossils. William
H. Matthews, III. Childrens Press, Chica-
go, 1964. 157 pp. Illus. $4.50 (juvenile).

Family and Kinship in East London.
Michael Young and Peter Willmott. Pen-
guin Books, Baltimore, Md., 1964 (re-
print of 1962 edition). 222 pp. Paper,
$1.25.

The Flammarion Book of Astronomy,
Camille Flammarion., Prepared under the
direction of Gabrielle Camille Flammar-
ion and André Danjon. Translated from
the French edition (1955-60) by Annabel
and Bernard Pagel. Simon and Schuster,
New York, 1964. 670 pp. Ilus. $22.95.
" The Flying Trapeze: Three Crises for
Physicists. J. Robert Oppenheimer. Ox-
ford Univ. Press, New York, 1964. 75
pp. Tllus. $2.75.

The Friendly Stars. Martha Evans Mar-
tin. Revised by Donald H. Menzel. Dover,
New York, 1964 (revised and enlarged
version of the 1907 edition). 159 pp.
Hlus. Paper, $1.

Genetics and Man. C. D. Darlington.
Macmillan, New York, 1964. 382 pp.
Illus. $7.50. A revised and expanded edi-
tion of The Facts of Life (1953).

&k 1041710

One of the minor marvels
of Nalgene unbreakable
pipets is the complete ab-
sence of a meniscus. The
non-adherent surface of
chemically-resistant poly-
propylene is the reason.
The fluid level is flat . . .
easy to read. You read it
with remarkable, unmis-
takable accuracy. You'll
be amazed at how dis-
tinctly you can see the en-
tire liquid column—even
clear solutions.

NEVER A
MENISCUS

IN NALGENE®
UNBREAKABLE

PIPETS
The bold. brilliant

“Magni-Vue"” markings on
Nalgene pipets are fused
in permanently . . . can't
be removed chemically or
mechanically. Fade-proof
and wear-proof, they'll
last the life of the pipet.

There's no breakage haz-
ard . . . no replacement
costs with Nalgene un-
breakable pipets. Avail-
able in transfer, serologi-
cal and measuring styles.
Sizes from 1ml to 10ml,
with limits of error not ex-
ceeding 0.06ml. Priced
from $2.10 to $2.80, they
may be assorted with
other Nalgene labware for
maximum discounts. See
your lab supply dealer or
write for Catalog 0-165,
Dept. 2115, The Nalge
Co., Inc., Rochester, New
York 14602,

éDNALGENE

LABWARE

Leader in quality plastic labware since 1949
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Glossaire de Biologic Animale. Roger
Husson. Gauthier-Villars, Paris, 1964. 280
pp. Paper, F. 28.

The Hospitals, 1800-1948. A study in
social administration in England and
Wales. Brian Abel-Smith. Harvard Univ.
Press, Cambridge, Mass., 1964, 528 pp.
Tlus. $9.

Indians of Southern Hlinois. Irvin M.
Peithmann. Thomas, Springfield, 111., 1964,
141 pp. Illus. $6.50.

Industrial Espionage and Mis-Use of
Trade Secrets. Worth Wade. Advance
House, Ardmore, Pa., 1964. 140 pp. Pa-
per, $12.50.

Inference and Disputed Authorship: The
Federalist. Frederick Mosteller and David
L. Wallace. Addison-Wesley, Reading,
Mass., 1964. 303 pp. Illus. $12.50.

Insect Pests of Livestock, Poultry, and
Pets and Their Control. Rudolph Seiden.
Springer, New York, 1964. 174 pp. Illus.
Paper, $4.

Inside the Nucleus. Irving Adler. New
American Library, New York, 1964. 157
pp. Illus. Paper, 60¢.

Islands in Space: The Challenge of the
Planetoids. Dandridge M. Cole and Don-
ald W. Cox. Chilton, Philadelphia, 1964.
298 pp. Illus. $6.95.

The Land and Wildlife of Africa.
Archie Carr and the Editors of Life.
Time, New York, 1964. 200 pp. Iilus.
$3.95.

Leonardo da Vinci and a Memory of
His Childhood. Sigmund Freud. Trans-
lated from the German by Alan Tyson.
James Strachey, Ed. Norton, New York,
1964. 101 pp. $3.50.

Life and Death of the Sun. John Rubl-
owsky. Basic Books, New York, 1964. 176
pp. Illus. $4.50.

The Life and Times of Emil H. Grubbe.
The biography of a pioneering Chicago
radiologist. Paul C. Hodges. Univ. of
Chicago Press, Chicago, 1964. 151 pp.
$3.95.

Life Histories of North American Cuck-
oos, Goatsuckers, Hummingbirds, and
Their Allies. pts. 1 and 2. Arthur Cleve-
land Bent. Dover, New York, 1964 (re-
print of Smithsonian Institution Bulletin
176, 1940). pt. 1, 256 pp.; pt. 2, 270 pp.
Plates. Paper, $2.50 each.

Life Histories of North American Jays,
Crows, and Titmice. pts. 1 and 2. Arthur
Cleveland Bent. Dover, New York, 1964
(reprint of Smithsonian Institution Bulle-
tin 191, 1946). pt. 1, 224 pp.; pt. 2, 287
pp. Plates. Paper, $2.50 each.

The Living Battery. An introduction to
bioelectricity. E. E. Suckling. Macmillan,
New York, 1964. 160 pp. illus. $3.95.

Louis Pasteur. Founder of bacteriology.
John Mann. Scribner, New York, 1964.
160 pp. $3.50 (juvenile book).

Man and Space. Arthur C. Clarke and
the Editors of Life. Time, New York,
1964. 200 pp. Illus. $3.95.

Management and Mathematics. The
practical  techniques available. Allan
Fletcher and Geoffrey Clarke. Gordon and
Breach, New York, 1964. 247 pp. Illus.
$7.50.

The Many Worlds of Man. Jack Con-
rad. Crowell, New York, 1964. 319 pp.
Ilus. $6.95.

Mathematical Bafflers. Compiled and
edited by Angela Dunn. McGraw-Hill,
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World's leading
source for
Diffraction
Gratings. ..

in both Quality
and Quantity

Bausch & Lomb Diffraction Gratings are preferred by all major manufacturers
of spectroscopic instruments as well as astronomers, spectroscopists and other
scientists. As the world’s number one source, we maintain a stock of hundreds
of different gratings and we can produce thousands of varieties from master
gratings now on hand.

Our interferometric control is your assurance of the highest precision stand-
ards and finest quality gratings available. They are outstanding in their high
resolving power, low ghosts and high efficiency.

B&L has specialized in coating both gratings and mirrors with fast fired alu-
minum plus MgF, for high reflectance at wavelengths shorter than 1500A in
the vacuum ultraviolet. Coatings of gold or platinum are also available for grat-
ings for the extreme ultraviolet region.

Write to Bausch & Lomb, 64215 Bausch Street, Rochester, New York 14602,
for Catalog D-261. It gives prices, uses, characteristics and details on the
theory and applications of diffraction gratings.

BAUSCH & LOMB (W)
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SINGLE & DOUBLE
MIRROR MONOCHROMATORS

PHOTOVOLT

//////A\\\\\\

r/

With
y * exchangeable prisms
for the visible,
ultraviolet, infrared

from 200 millimicrons

to 20 microns

Write for Bulletin #980

PHOTOVOLT CORPORATION

@ 1115 Broadway
New ank N. Y 10010

DRY ICE
STORAGE CABINET
O,

Model C5-34

. Dial Thermometer.

. Lock Type heavy duty door, lift han-

fes.

. Width permits access through narrow

row doors.

Industrial type hinges.

. Moisture seal.

. Rounded seamless corners and edges.

Cork insulation with asphalt barrier

layers for moisture sealing.

. Welded and polished stainless steel.

. Dry Ice Compartment,

. Perforated stainless steel separator.

. Water tight stainless steel storage tank.

12. Ball bearing casters.

13-14. Insulated handle on inside of door
and stop.

15, Breaker strip to minimize heat condue-

tion,

S0 Nous © o=

-
-

Folder and Prices Upon Request
Custom Scientific
Instruments, Inc.

541 Devon St.

Kearny New Jersey

CONCEPTS

AT WORK

HARFORD CAGE SYSTEMS

for the Laboratory Species

We: Design; Engineer;
Develop; Build

Consult us and our catalogue

HARFORD METAL PRODUCTS, Inc.
Dept, S, Aberdeen, Maryland
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New York, 1964. 231 pp. Illus. $6.50.
Medical Illustration. A guide for the

“doctor-author and exhibitor. William E.

Loechel. Thomas, Springfield, Ill., 1964.
355 pp. Illus. $14.50.

Methods of Forensic Science. vol. 3.
A. S. Curry, Ed. Interscience (Wiley),
New York, 1964. 356 pp. Illus. Nine pa-
pers: “Lead poisoning” by S. L. Tomp-
sett; “Non-biological applications of neu-
tron activation analysis in forensic studies”
by Vincent P. Guinn; “Biological applica-
tions of activation analysis” by Hamilton
Smith and J. M. A. Lenihan; “Forensic
chemical analysis of urine for drugs” by
Elliott B. Hensel; “The administration of
a forensic science laboratory” by Robert
F. Borkenstein; “Examination of fiduciary
counterfeits and forgeries” by P. Faucon-
nier, J. Cogniard, and P. F. Ceccaldi;
“The toxicology of cyanides” by Manuel
A. Guatelli; “The acid phosphates test”
by S. S. Kind; and “Erasures” by Wilson
R. Harrison.

My View of the World. Erwin Schrod-
inger. Translated from the German edi-
tion (Hamburg, 1961) by Cecily Hastings.
Cambridge Univ. Press, New York, 1964,
118 pp. $3.50.

A New System of Chemical Philosophy.
John Dalton. Philosophical Library, New
York, 1964, 182 pp. Illus. $6. A reprint
with a brief (215 pp.) introduction.

Organic Name Reactions. A contribu-
tion to the terminology of organic chem-
istry, biochemistry, and theoretical or-
ganic chemistry. Helmut Krauch and
Werner Kunz. Translated from the sec-
ond revised German edition by John M.
Harkin. Wiley, New York, 1964. 644 pp.
Illus. $16. ,

The Origins and Growth of Physical
Science. vols. 1 and 2. D. L. Hurd and
J. J. Kipling, Eds. Penguin Books, Balti-
more, Md., 1964 (reprint of the 1958 edi-
tion). vol. 1, 343 pp; vol. 2, 427 pp.
Illus. Paper, $1.45 each.

Our Work in Space. Willy Ley. Mac-
millan, New York, 1964. 143 pp. Ilus.
$3.95.

Physics-Electronics Titles, 1960. Bibli-
ography and key-words index of titles of
leading articles in about 200 journals.
Boston Technical Publishers, Lexington,
Mass., 1964. 463 pp. $12.50.

Proceedings of the Royal Institution of
Great Britain. S. K. Runcorn and others.
Royal Institution, London, 1964. 118 pp.
ITlus. Paper, 10s. 6d. Nine papers: “How
the continents drift” by S. K. Runcorn;
“A baby’s first breaths” by K. W. Cross;
“Noise and hearing” by W. Burns; “The
law of disorder” by George Porter; “In-
fectious heredity and man’s future (Wood-
hull lecture)” by R. Dulbecco; “Minerals”
by Sir Lawrence Bragg; “Control and be-
haviour in the honeybee colony” by C. G.
Butler; “Hugh Miller: Geologist and man
of letters” by James Lawrie, and “Writers
and libraries: The dependence of the sci-

‘entific writer on library facilities” by J. G.

Crowther. Two Royal Institution Notes
are included.

Pulp and Paper Research and Tech-
nology in the Middle East and North
Africa. Proceedings, UNESCO/FAO re-
gional symposium (Beirut, Lebanon), De-
cember 1962, Jan Smid, Ed. UNESCO
Middle East Science Cooperation Office,
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Cairo, Egypt, 1963. 489 pp. Illus. Paper.
The purpose of the meeting was to con-
sider the best existing production methods
and to motivate research and training ac-
tivities that would effect low-cost paper
production in the Middle East and North
Africa. The papers were divided into the
sections: Country Statements (10 papers);
The Use of Short-Fibred Raw Materials
for Pulp and Paper (9 papers); Statements
on Waste Paper, Rags, and Cotton Linters
as Raw Materials for Paper Making (2
papers); Water Requirements and Pollu-
tion Problems (3 papers); Research Needs
in Pulp and Paper (3 papers).

San Francisco Port Study. vol. 2, Tests
of Modified Cargo-Loading Methods and
the Port as a System. Natl. Acad. Sci-
ences—Natl. Research Council, Washing-
ton, D.C., 1964. 127 pp. Ilus. vols. 1
and 2, $12. Volume 1 was published in
the spring. Available only as a set.

The Savage Cell. A report on cancer
and cancer research. Pat McGrady. Basic
Books, New York, 1964. 448 pp. $8.50.

Science. John H. Pomeroy. Holt, Rine-
hart, and Winston, New York, 1964. 336
pp. Illus. Paper, $2.48.

The Science of Smell. R. H. Wright.
Basic Books, New York, 1964. 176 pp.
Illus. $4.95.

Semiconductor Devices. James J. Bro-
phy. McGraw-Hill, New York, 1964. 140
pp. Illus. Paper, $2.95.

Star Names: Their Lore and Meaning.
Richard Hinckley Allen. Dover, New
York, 1964 (reprint of the 1899 edition).
577 pp. Paper, $2.35.

Taiwan—ilha Formosa: A Geography in
Perspective. Chiao-min Hsieh. Butter-
worth, Washington, D.C., 1964. 380 pp.
Tllus. $11.50.

Waterfowl Tomorrow. Joseph P. Lin-
duska, Ed. U.S. Department of the In-
terior, Washington, D.C., 1964 (order
from Superintendent of Documents, Wash-
ington, D.C.). 784 pp. Illus. $4.

Ways of Thought of Great Mathemati-
cians. An approach to the history of
mathematics. Herbert Meschkowski. Trans-
lated from the German edition (Berlin,
1961) by John Dyer-Bennet. Holden-Day,
San Francisco, Calif., 1964. 120 pp. Illus.
Paper, $3.95; cloth, $5.95.

Wood Machiring Processes. Peter Koch.
Ronald, New York, 1964. 540 pp. Illus.
$15.

The World of Probability: Statistics in
Science. Solomon Diamond. Basic Books,
New York, 1964. 205 pp. Illus. $4.95.

Worlds Without Ends. A reflection on
planets, life, and time. N. J. Berrill. Mac-
millan, New York, 1964. 250 pp. $5.95.

Mathematics, Physical Sciences,
and Engineering

Advanced Plasma Theory. Course 25,
International School of Physics “Enrico
Fermi”. M. N. Rosenbluth, Ed. Academic
Press, New York, 1964. 280 pp. Illus.
$9.75. Eight papers: “Kinetic theory of
plasma” by W. B. Thompson; “General
stability theory in plasma physics” by Rus-
sel Kulsrud; “Gas discharge theory” by
G. Ecker; “Topics in microinstabilities”
by M. N. Rosenbluth; “Instabilities due to
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Kraus and Jordan—Human Dentition Before Birth

New (1965) Book, ready May. Based upon macroscopic examination of hundreds of

human fetuses, this book graphically illustrates the morphogenesis of human primary

dentition with superb photographs of actual specimens.

Schalm—Veterinary Hematology

2nd (1965) Edition, ready August. Presents blood morphology in health and disease

for the dog, cat, cow, sheep, goat, horse and pig.

Galigher and Kozloff—Essentials of Practical Microtechnique

1964. Provides detailed explanations of the procedures commonly used in preparing

material for microscopic study. 484 Pages. 60 Illustrations. $10.00.

Porter and Bonneville—An Introduction to the Fine Structure of
Cells and Tissues

2nd (1964) Edition. 68 loose-leaf sheets, 844" x 11”, punched to fit standard three-

ring notebook. 32 full-page electron microscopic illustrations and 5 text figures. 37

accompanying legends. $4.50. Clothbound, $7.50.

Grollman—Pharmacology and Therapeutics

6th (1965) Edition. Emphasizes basic mechanisms of drug action while orienting the

subject toward practical therapeutics. 1181 Pages. 330 Illustrations. $15.00.

Lloyd—Human Reproduction and Sexual Behavior

1964. An interdisciplinary work which integrates clinical syndromes with basic physi-

ology. 564 Pages. 203 Illustrations. 16 Tables. $12.50.

Radeleff—Veterinary Toxicology

1964. Devoted specifically to veterinary toxicological problems in the U. S., the book

covers diagnosis, treatment and prevention. 314 Pages. 105 Illustrations. $9.00.

Sherman—Atlas of Congenital Heart Disease

1963. A detailed study of gross anatomic observations on over 500 autopsy specimens.

303 Pages, 7” x 10”. 263 Illustrations on 200 Figures. $15.00.

Quimby and Feitelberg—Radioactive Isotopes in Medicine &
Biology: Basic Physics and Instrumentation

2nd (1963) Edition. A full presentation of the basic physics of radioactive nuclides.

343 Pages. 84 Illustrations. 27 Tables. $8.00.

Silver—Radioactive Isotopes in Medicine & Biology: Medicine

2nd (1962) Edition. Presents the diagnostic and therapeutic uses of radioactive isotopes.
347 Pages. 49 Illustrations. $8.00.

Lumb—Small Animal Anesthesia

1963. Describes anesthetic techniques and equipment needed to handle normal and
emergency situations for domestic, wild and laboratory animals. 420 Pages. 125 II-
lustrations, 1 in Color. $11.50.

Smith and Jones—Veterinary Pathology

2nd (1961) Edition. Stresses practical diagnostic pathology and pathogenic cause and
effect. 1068 Pages, 7” x 10”, 763 Illustrations on 338 Figures and 12 in Color on 2
Plates. 11 Tables. $17.50.

Soffer, Dorfman and Gabrilove—The Human Adrenal Gland
1961. “The most reliable account of modern knowledge of the adrenal gland available.”
591 Pages. 79 Illustrations, i in Color. $18.50.

Moses—Atherosclerosis: Mechanisms as a Guide to Prevention

1963. Presents in one volume all of the factors which influence the atherosclerotic
process. 239 Pages 7” x 10”. 54 Illustrations. 7 Tables. $8.00.

Werite for Descriptive Literature on Books in Your Special Field of Interest

MAIL TODAY D

Washington Square
Philadelphia, Pa. 19106

LEA & FEBIGER

Please send me the books circled above or listed in margin below.
I will return books or pay for those | keep within 60 days of their receipt.
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..........................
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UNRETOUCHED PHOTOGRAPH

-
Eight normal serum samples on a single acrylumide gel—Reproducible and Intercomparable. | |
it ;

WORKING TIME — 10 MINUTES

Whether you are lazy or not, you will enjoy saving up to two
hours daily conducting electrophoresis research. Using the
EC 470 Apparatus, here is how it is done:

. Cell locks itself together—mno further manipulation

. Pour in single gel solution—no further manipulation

3. Apply samples directly—no further manipulation
After running for one hour, remove gel slab.

. Stain together, destain together, and evaluate together.

CIRCLE REAJDER SERVICE CARD FOR DATA SHEETS AND BIBLIOGRAPHY
4

YOUR RESEARCH

DESERVES THE
BEST REAGENTS

Check these major
classifications in Dajac’s
latest catalog:
Biological Stains
Buffer Solutions
Stabilized Diazonium Salts
Enzyme Substrates
and Reagents
Fluorescent and
Scintillation Reagents
Ribonucleosides and 5" —
Nucleotides
Tetrazolium Salts
Special Reagents and
Custom Syntheses
Send for free catalog Dept. $-35

Dajac LABORATORIES

The Borden Chemical Company
5000 Langdon Street « Box 9522
Philadelphia 24, Pa.

GERM PLASM
RESOURCES

AAAS Symposium
Volume No. 66

Edited by Ralph E. Hodgson

394 pages, 59 illustrations
Index, Cloth, April 1961.

PRICE: $9.75. For AAAS members,
Only $8.50, prepaid.

Origin of Germ Plasm—4 chapters

Need For and Utilization of
Additional Sources of Germ Plasm
—5 chapters

Developmental Programs in Crops
and Livestock —35 chapters

New Approaches in the Use of
Plant and Animal Germ Plasm
—6 chapters

Perpetuation and Protection of
Breeding Stocks —5 chapters

Order today from

American Association
for the Advancement of Science
1515 Massachusetts Avenue, NW
Washington, D.C. 20005
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finite resistivity or finite current-carrier
mass” by H. P. Furth; “Nonlinear theory
of electrostatic waves in plasmas” by P, A.
Sturrock; “Equilibre et stabilité des sys-
témes toroidaux en magnétohydrodyna-
mique au voisinage d’'un axe magnétique”
by C. Mercier; and “Boundary layer prob-
lems in plasma physics” by B. Bertotti.
Three papers presented at a seminar are
also included: “Introduction for papers on
adiabatic invariance” and “Adiabatic in-
variant of the harmonic oscillator” by
R. M. Kulsrud and “The gyration of a
charged particle” by M. Kruskal.

Advances in Computers. vol. 5. Franz L.
Alt and Morris Rubinoff, Eds. Academic
Press. New York, 1964, 413 pp. Illus. $14.
Seven papers: “The role of computers in
election night broadcasting” by Jack Mosh-
man; “Some results of research on auto-
matic programming in Eastern Europe”
by Wiadystaw Turski; “A discussion of ar-
tificial intelligence and self-organization”
by Gordon Pask; “Automatic optical de-
sign” by Orestes N. Stravroudis; “Comput-
ing problems and methods in x-ray crystal-
lography” by Charles L., Coulter; “Digital
computers in nuclear reactor design” by
Elizabeth Cuthill; and “An introduction to
procedure-oriented languages” by Harry
D. Huskey.

Advances in Mathematics. vol. 1, pt. 2,
Herbert Busemann, Ed. Academic Press,
New York, 1964. 164 pp. Illus. Paper,
$5.50. Three papers: “Die Theorie der
geometrischen Ordnungen” by Hermann
Kiinneth; “Lie groups in the foundations
of geometry” by Hans Freudenthal; and
“Some results on surface theory in the
large” by A. V. Pogorelov.

Analysis of Essential Nuclear Reactor
Materials. Clement J. Rodden, Ed. U.S.
Atomic Energy Commission, Qak Ridge,
Tenn., 1964 (order from Superintendent of
Documents, Washington, D.C.). 1294 pp.
Ilus. Paper, $4.25. Fourteen chapters con-
tributed by C. J. Rodden; Charles F. Metz
and Glenn R. Waterbury; Robert Z. Bach-
man and Charles V. Banks; R. W. Bane;
G. L. Booman and-J. E. Rein; F. E.
Clark; M. W. Lerner and J. Rynasiewicz;
C. E. Anderson and D. G. Ebenhack;
W. C. Judd, D. Dutina and C. J. Rodden;
Harold R. Mullin and Clara Gale Gold-
beck; A. E. Cameron and C. M. Stevens;
S. A. Reynolds; W. N. Carson, Jr.; and
C. G. Goldbeck.

Applied Mathematics for Engineers and
Scientists. S. A. Schelkunoff. Van Nos-
trand, Princeton, N.J., ed. 2, 1965. 508
pp. Illus. $9.50.

Auroral Phenomena: Experiments and
Theory. First Lockheed Research Sympo-
sium on Space Science (Palo Alto, Calif.),
January 1964, Martin Walt, Ed. Stanford
Univ. Press, Stanford, Calif.; Oxford Univ.
Press, London, 1965. 180 pp. Illus. $6.50.
Ten papers: “Morphology of auroral dis-
plays” by C. T. Elvey; “Television cinema-
photography of auroras” by T. Neil Davis;
“Optical measurements of auroras” by A.
Vallance Jones; “Interaction of energetic
charged particles with the atmosphere” by
A. Dalgarno; “Balloon measurements of
x-rays in the auroral zone” by Kinsey A.
Anderson; “Precipitation of energetic par-
ticles into the atmosphere” by B. I.
O’Brien; “Electromagnetic measurements
of auroras” by R. L. Leadabrand; “Co-
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AT ANY PRICE

... the most useful
Spectropolarimeter
money can buy

The Durrum-Jasco* Model ORD/UV-5

combines the most useful set of

measurement capabilities ever pre-

sented in an Automatic Spectropo-

larimeter. With standard equipment,

a single instrument can display pre-

cise recordings of:

 Optical Rotatory Dispersion from
1850 to 7000 A

* QOptical rotation kinetics

» QOptical density or percent trans-
mittance from 1800 to 7000 A

 Specific or observed rotation

These additional standard features

confirm the validity of your ORD

recordings:

* Continuous slit-width recording

¢ Continuous photomultiplier
voltage recording

¢ Wavelength scale expansion for
analysis of structural detail

Breadth of the Model ORD/UV-5's
capabilities is matched only by the
simplicity and convenience of its
operation. And although you would
expect to pay much more, the price
is only $22,950.

For further information, write to
Durrum Instrument Corporation,
925 East Meadow Drive, Palo Alto,
California 94303. Or phone (415)
321-6302.

* Japan Spectroscopic Company, Lid.
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ordinated measurements on auroras” by
J. E. Evans; “The present status of auroral
theory” by Joseph W. Chamberlain; and
“Summary of auroral symposium” by
Anders Ombholt.

Boolean Algebras. Roman Sikorski. Aca-
demic Press, New York; Springer, Ber-
lin, ed. 2, 1964. 247 pp. Illus. $9.50.

Chemical Reactions in Shock Waves.
Edward F. Greene and J. Peter Toennies.
Academic Press, New York, 1964. 369 pp.
Illus. $11.

Cloud Structure and Distributions over
the Tropical Pacific Ocean. Joanne S. Mal-
kus and Herbert Riehl. Univ. of California
Press, Berkeley, 1964. 239 pp. Tllus. $7.50.

Controlled Thermonuclear Reactions. L.
A. Artsimovich. Translated from the Rus-
sian edition (Moscow, 1961) and edited
by P. Kelly and A. Peiperl. A. C. Kolb
and R. S. Pease, Translation Eds. Gordon
and Breach, New York, 1964. 421 pp.
Illus. $19.50.

Cosmic Radiation and High Energy In-
teractions. V. D. Hopper. Logos Press,

London; Prentice-Hall, Englewood Cliffs,

N.J., 1965. 244 pp. Illus. $12.95.

Design in Structural Steel. John E. Loth-
ers. Prentice-Hall, Englewood Cliffs, N.J.,
ed. 2, 1965. 599 pp. Illus. $17.35.

Electrons and Chemical Bonding. Harry
B. Gray. Benjamin, New York, 1964, 239
pp. Illus. Paper, $3.95; cloth, $8.

The Equilibrium Theory of Classical

‘Fluids. Harry L. Frisch and Joel L. Leb-

owitz. Benjamin, New York, 1964. Un-
paged. Illus. Paper, $5.95; cloth, $10.

First Course in Functional Analysis.
Casper Goffman and George Pedrick.
Prentice-Hall, Englewood Cliffs, N.J.,
1965. 296 pp. Illus. $16.

Fundamental Astrometry: Determina-
tion of Stellar Coordinates. V. V. Podobed.
Translated from the Russian edition (Mos-
cow, 1962) by Scripta Technica. A. N,
Vyssotsky, Translation Ed. Univ. of Chi-
cago Press, Chicago, 1965. 248 pp. Illus.
$7.50. :

Gas-Chromatographie, 1963. A sympo-
sium (Leuna, East Germany), May 1963,
Hans Georg Struppe and Hans-Peter An-
gelé, Eds. Akademie Verlag, Berlin, 1964,
384 pp. Illus. Paper, MDN. 44. Forty-six
papers.

Generalized Functions. vol. 4, Applica-
tions of Harmonic Analysis. 1. M. Gel’fand
and N. Ya. Vilenkin. Translated from the
Russian edition (Moscow, 1961) by Amiel
Feinstein. Academic Press, New York,
1964. 398 pp. Illus. $11.50.

Group Theory and Solid State Physics:
A Selection of Papers. vol. 1. Paul H.
Meijer, Ed. Gordon and Breach, New
York, 1964. 303 pp. Illus. $5.95. Papers
by H. A. Bethe, L. P. Bouckaert, R. J.
Elliott, C. Herring, H. A. Kramers, W.
Opechowski, F. Seitz, R. Smoluchowski,
B. A. Tavger, L. Tisza, F. C. Von Der
Lage, E. Wigner, T. Yamanouchi, and
V. M. Zaitsev.

Groups and Their Graphs. Israel Gross-
man and Wilhelm Magnus. Random
House, New York, 1965. 203 pp. Illus.
Paper, $1.95.

Handbook of Vacuum Physics. vol 3,
Technology; pt. 4, Properties of Miscel-
laneous Materials. J. R. Bailey. A. H.
Beck, Ed. Pergamon, London; Macmillan,
New York, 1964. 86 pp. Illus. Paper, $3.

A MAJOR BREAKTHROUGH
IN ULTRA-MICROTOMY

INSTANT
TOTAL
ARREST OF
THERMAL
ADVANCE

at touch of button...

EXCLUSIVELY WITH THE

ULTRAMICROTOME “OM U2”

ADVANTAGES:

Instant total arrest of thermal
advance eliminates time-con-
suming repositioning of knife
and specimen and combines
accuracy of thermal advance
with advantages of precision
mechanical feed. You merely
“dial” for automatic continu-
ous ultra-thin serial sections.
Knife and specimen holders
adjust to any position—glass
and diamond knives accommo-
dated.

The cutting speed is infinitely
variable between 0.5 and 5
mm/sec., and the whole instal-
lation is entirely vibration-free.

ook

WILLIAM J. HACKER & CO,, INC.
Box 646, W. Caldwell, N.J. 07007
Telephone 226-8450 (201)
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Distilled

in Glass }

...tO meet exacting solvent needs

Acetonitrile . . . Alcohols . . . Benzene . . . Cyclohexane . ..
Dimethyl Formamide . . . Dioxane . . . Ethyl Acetate . . .
Hexane . . . Ketones . . . Methylene Chloride . ..
Petroleum Ether . .. Toluene. .. Others

Ask for Data Sheet BJ-13$

BURDICK
& JACKSON
LABORATORIES, INC.

616 PA 2-2310;

MUSKEGON, MICHIGAN 49442}

The only thing these fiberglass fume hoods
won't exhaust is your budget

You can pay more for a fume
hood. But you can’t find one
that will perform better than 2
Labconco fiberglass fume hood.

Fiberglass is fire retardant
and chemical resistant. No
paint to peel or crack, no
transite to sag, no metal to
corrode,

Fiberglass fume hoods cost
less to instalt or relocate. Ship

completely assembled == ready
to plug in and use.

Labconco hoods are stocked
in major cities for prompt de-
tivery. Contact your laboratory
supply dealer or write. . . .

8805 Prospect
Kansas City

Missouri

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 pes. 13.30 (.27+ ea.)
50 Cases 2400 pcs. 12.52 (.26 ea.)
100 Cases 4800 pcs. 11.74 (.24+ ea.)

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.

Contact your Econo-Cage distributor for our complete line of cages
with matching lids—or send for new catalog.

Disposable
Econo-Cage #21,
shown with #22-D* low-cost

wire mesh lid with deep-drawn food hopper.

10

njo
Ilajb

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

ECONO-LAB division
MARYLAND PLASTICS, ING.

9 E. 37th 8t, N.Y., N.Y. 10016
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Humidity and Moisture: Measurement
and Control in Science and Industry. vol.
1, Principles and Methods of Measuring
Humidity in Gases. Based on papers pre-
sented at the international symposium
(Washington, D.C.), May 1963. Robert E.
Ruskin, Ed. Reinhold, New York; Chap-
man and Hall, London, 1965. 703 pp.
Ilus. $30. Sixty-eight papers, most of
which were presented at the symposium
sponsored by the National Bureau of
Standards, the U.S. Weather Bureau, the
American Society of Heating, Refrigerat-
ing and Air-Conditioning Engineers, the
American Meteorological Society, and the
Instrument Society of America.

Inorganic Complex Compounds. R.
Kent Murmann. Reinhold, New York;
Chapman and Hall, London, 1964. 128
pp. Illus. Paper, $1.95.

Integral Equations: And Their Appli-
cations to Certain Problems in Mechanics,
Mathematical Physics, and Technology. S.
G. Mikhlin. Translated from the Russian
edition (Moscow, 1959) by A. H. Arm-
strong. Pergamon, London; Macmillan,
New York, ed. 2, 1964. 355 pp. Illus.
$12.50.

The Interaction of Radiation with Solids.
Proceedings, International Summer School
on Solid State Physics (Mol, Belgium),
August 1963. R. Strumane, J. Nihoul, R.
Gevers, and S. Amelinckx, Eds. North-
Holland, Amsterdam; Interscience (Wiley),
New York, 1964. 824 pp. Illus. $25.
Twenty-three papers by S. Amelinckx, T.
H. Blewitt, B. N. Brockhouse, W. D.
Compton, J. H. Crawford, Jr., J. Debrue,
C. Erginsoy, J. Friedel, E. Germagnoli, R.
Gevers, J. A. Goedkoop, S. Hautecler,
D. K. Holmes, B. Jacrot, G. Leibfried,
A. B. Lidiard, D. G. Martin, F. Motte,
S. F. Pugh, Y. Quéré, F. Seitz, R. Smo-

luchowski, H. Stiller, M. W. Thompson,"

and M. S. Wechsler.

Introduction to General Relativity. Ron-
ald Adler, Maurice Bazin, and Menahem
Schiffer. McGraw-Hill, New York, 1965.
467 pp. Illus. $12.50.

Mathematical Theory of Probability and
Statistics. Richard von Mises. Edited and
complemented by Hilda Geiringer. Aca-
demic Press, New York, 1964. 708 pp.
Ilus. $22.

Mathematics for Radiographers. L. A.
W. Kemp. Davis, Philadelphia, ed. 2,
1964. 220 pp. Illus., $6.

Methods in Computational Physics. Ad-
vances in research and applications. vol.
3, Fundamental Methods in Hydrodynam-
ics. Berni Alder, Sidney Fernbach, and
Manuel Rotenberg, Eds. Academic Press,
New York, 1964. 398 pp. Illus. $13.50.
Ten papers: “Two-dimensional Lagrangian
hydrodynamic difference equations” by
William D. Schulz; “Mixed FEulerian-La-
grangian method” by R. M. Frank and R.
B. Lazarus; “The strip code and the jetting
of gas between plates” by John G. Tru-
lio; “Cel: A time-dependent, two-space-
dimensional, coupled FEulerian-Lagrange
code” by W. F. Noh; “The tensor code”
by G. Maenchen and S. Sack; “Calcula-
tion of elastic-plastic flow” by Mark L.
Wilkins; “Solution by characteristics of the
equations of one-dimensional unsteady
flow” by N. E. Hoskin; “The solution of
two-dimensional hydrodynamic equations
by the method of characteristics” by D. J.
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The
Tempting
Temptrol Model 154

A refrigerated bath and circulator
that’s got just about everything!

Wide temperature range? You bet—from —10° to +100° C. What about
uniformity? You get =0.02° C. or better throughout the range. Pumping ca-
pacity? Up to 210 gal./hr. Space saver? Yes, only 13" wide x 14”7 deep x
21”7 high, but has 360 cu. in. bath. Other features? Plenty, including
Precision’s guarantee of quality and dependability. Only $595 and available
immediately from your nearby Precision Scientific Distributor’'s stock. Why
wait? Call him today, or write us for Bulletin 629. You'll get full details on
the Temptrol Line—most complete in the industry!

Since 1920 —The finest in Quality Laboratory Apparatus

PRECISION
SCIENTIFIC CO.

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

Laboratory [ HEAT
Apparatus for: O LIGHT

[J MOTION

You might choose Furnace Type 1300

for PORTABILITY

» « o out of its many features:

FAST HEAT — for schools, shops or labs
to 1650°F (899°C) in 40 minvtes.

PORTABLE — weighs only 16 Ibs; plugs
into ordinary outlets.

STEPLESS CONTROL — to 1900°F
(1038°C). Temperature conveniently and
accurately held.

ELEMENTS EMBEDDED — in exclusive re-
fractory plates avoid sag and damage.

Welded steel case with thick insulation is
strong, long-lasting. Controls kept cool
for long life. Counterbalanced door
forms work loading shelf.

CHAMBER 4" wx33%"hx4%2""d Price $80.00

Type 1400, Same as above but chamber
47" x AU x 6" $98.50

'40-Page complete line

H catalog of heat/light/

motion items: furnaces,

controllers, hot plates,

magnetic stirrers, Stir-

Plates, constant temp.

apparatus, Dri-Baths,

culture incubators, PBI

Apparatus, lab lights,
meters.

Write now
for FR E E copy
of Catalog 65

THERMOLYNE CORPORATION

2555 KERPER BLVD.
DUBUQUE, IOWA 52003 U.S.A.

Contact Dept. 568 For Name of Nearest Dealer
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Richardson; “The particle-in-cell comput-
ing method for fluid dynamics” by Francis
H. Harlow; and “The time dependent flow
of an incompressible viscous fluid” by
Jacob Fromm.

The Physicochemical Principles of Igne-
ous Petrology. A. N. Zavaritskii and V. S.
Sobolev. Translated from the Russian edi-
tion (Moscow, 1961) by J. Kolodny and
R. Amoils. Israel Program for Scientific
Translations, Jerusalem; Davey, New
York, 1964. 424 pp. Illus. $14.

The Physics and Astronomy of Meteors,
Comets, and Meteorites. Gerald S. Haw-
kins. McGraw-Hill, New York, 1964. 144
pp. Illus. Paper, $2.50.

Physics: Fundamentals and Frontiers.
Robert Stollberg and Faith Fitch Hill.
Houghton, Mifflin, Boston, 1965. 704 pp.
Illus. $6.80.

Physikalische Chemie biogener Makro-
molekiile. A symposium (Jenaer), Septem-
ber 1963. Hermann Berg, Ed. Akademie
Verlag, Berlin, 1964. 457 pp. Illus. DM.
47. Fifty-one papers.

Physiographic Diagram of the Indian
Ocean: The Red Sea, the South China
Sea, the Sulu Sea, and the Celebes Sea.
Bruce C. Heezen and Marie Tharp. Geol.
Soc. of America, New York, 1964. $2. A
map prepared from soundings obtained
and contributed by members of the In-
ternational Indian Ocean Expedition.

Practical Handbook on Spectral Anal-
ysis. V. S. Burakov and A. A. Yankovskii.
Translated from the Russian edition
(Minsk, 1960) by R. Hardbottle. S. Tol-
ansky, Translation Ed. Pergamon, Lon-
don; Macmillan, New York, 1964. 204 pp.
Illus. $12.

Principes de Chimie Organique. T. A.
Geissman. Dunod, Paris, 1965. 859 pp.
Illus. F. 68. A translation of Principles of
Organic Chemistry, ed. 2, 1962 (Freeman,
San Francisco).

Principles and Methods of Chemical
Analysis. Harold F. Walton. Prentice-
Hall, Englewood Cliffs, N.J., ed. 2, 1964.
502 pp. Illus. $10.95.

Progress in Infrared Spectroscopy. vol.
2. Based on lectures from the 6th and 7th
Annual Infrared Spectroscopy Institutes
(Buffalo, N.Y.), 1962 and 1963. Herman
A. Szymanski, Ed. Plenum Press, New
York, 1964. 304 pp. Illus. $12.50. Nine
papers: “Polarized infrared spectroscopy”
by C. L. Angell; “Infrared spectra of crys-
tals” by Shashanka S. Mitra and Peter
J. Gielisse; “Infrared correlations for or-
ganophosphorus compounds” by John R.
Ferraro; “Organometallic spectra of silicon,
germanium, tin, and lead” by Francis J.
Bajer; “Arsenic trichloride as a solvent for
infrared spectroscopy” by Herman A. Szy-
manski, Robert Ripley, Robert Fiel, Wil-
liam Kinlin, Leon Zwolinski, Henry Drew,
Denis Bakalik, Jorge Muller, Albert
Bluemle, and William Collins; “Infrared
spectroscopy of biological materials” by
Leopold May; “Near-infrared spectros-
copy: Theory, instrumentation, and appli-
cations” by James D. McCallum; “Prog-
ress in ultraviolet and visible spectrometry”
by Robert G. White; and “Irrelevant ab-
sorption in quantitative ultraviolet spec-
trometry” by Robert G. White.

Progress in Inorganic Chemistry. vol. 6.
F. Albert Cotton, Ed. Interscience (Wiley),
New York, 1964. 356 pp. Illus. $14. Four

Jo.43.000

Extend
your vision

DETECT IR SCOPE

NFRAERED VIEWER

With a Model 5500 DETECTIRSCOPE®
in your hand, you can look through
objects transparent to near IR, see in
darkness, or study IR phenomena.
Typical response is from 4,000 to
13,000 %, peaking at 8,500 .

Lightweight and portable, the DETEC-
TIRSCOPE® is convenient for studies
made in darkness in zoology, psychol-
ogy, opthamology and photography.
With near IR, you can penetrate cor-
neal opacities, insect shells, some
organic pigments, the surface skin,
and observe dislocations in certain
crystals. THE DETECTIRSCOPE® is a
practical tool for direct observation
of near IR luminescence, diodes and
lasers.

Standard tube resolution is 25 line-
pairs/mm. The DETECTIRSCOPE® is
completely self-contained, including
the power source. An IR light source
that may be attached directly to the
viewer is also available.

The DETECTIRSCOPE®

can help solve your

IR viewing problem.

Write today for
complete information.

varo inc

ELECTRONIC PRODUCTS DIVISION
2201 WALNUT ST., GARLAND, TEXAS
AC 214 / BRoadway 6-6141

COPYRIGHT, VARO, INC. 1965
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papers: “Reaction by metal halides with
ammonia and aliphatic amines” by G. W.
A. Fowles; “The magnetic properties of
transition metal complexes” by B. N.
Figgis and J. Lewis; “Reactions of the
noble gases” by John H. Holloway, and
“The coordination model for non-aqueous
solvent behavior” by R. S. Drago and
K. F. Purcell.

Pteridine Chemistry. Proceedings, 3rd
International Symposium (Stuttgart, Ger-
many), September 1962. Wolfgang Pfleid-
erer and Edward C. Taylor, Eds. Perga-
mon, London; Macmillan, New York,
1964. 555 pp. Illus. $15. Thirty-six papers.

Quasi-Optics. Proceedings of a sympo-
sium (New York), June 1964. Jerome Fox,
Ed. Polytechnic Press, Brooklyn, N.Y.;
Interscience (Wiley), New York, 1964. 662
pp. Illus. $12. Thirty-one papers.

Radar System Analysis. David K. Bar-
ton. Prentice-Hall, Englewood Cliffs, N.J.,
1964. 624 pp. Illus. $16.95.

Radiation Sources. A. Charlesby, Ed.
Pergamon, London; Macmillan, New
York, 1964. 276 pp. Illus. $12. Eight pa-
pers: “Nuclear reactors as sources of radi-
ation” by C. P. Bopp and W. W. Parkin-
son, Jr.; “Isotopic sources of radiation
power” by O. A. Kuhl and D. S. Ballan-
tine; “Van de Graaff accelerators for ra-
diation research and applications” by E. A.
Burrill; “Cylindrical electro-static gener-
ators” by N. J. Felici; “Resonant-trans-
former electron-beam generators” by W. F.
Westendorp; “The linear accelerator as a
power source for irradiation processing”
by C. W. Miller; “Radiation protection as-
pects of the design and operation of irradi-
ation facilities” by G. Saxon; and “Neu-
tron flux and energy measurements” by
L. G. Penhale and D. E. Vaughan,

Refractory Transition Metal Compounds:
High Temperature Cermets. G. V. Sam-
sonov and others. Translated by Scripta
Technica. G. E. Gurr and D. J. Parker,
Translation Eds. Academic Press, New
York, 1964. 228 pp. Illus. $9. Nineteen
papers.

Reliability of Shell Buckling Predic-
tions. William A. Little. M.LT. Press,
Cambridge, Mass., 1964. 188 pp. Illus.
$10.

The Royal Society International Geo-
physical Year Antarctic Expedition. Halley
Bay., Coats Land, Falkland Islands De-
pendencies, 1955-59. vol. 4, Meteorology,
Glaciology, Appendixes. Sir David Brunt,
Ed. Royal Soc., London, 1964, illus. $23.

Seismic Waves: Radiation, Transmission,
and Attenuation. J. E. White. McGraw-
Hill, New York, 1965. 318 pp. Ilus.
$14.50.

Similarity Analyses of Boundary Value
Problems in Engineering. Arthur G. Han-
sen. Prentice-Hall, Englewood Cliffs, N.J.,
1964. 128 pp. Illus. $6.75.

Single-Crystal Films. Proceedings of an
international conference (Blue Bell, Pa.),
May 1963. Maurice H. Francombe and
Hiroshi Sato, Eds. Pergamon, London;
Macmillan, New York, 1964. 430 pp.
Illus. $14.50. The conference which was
sponsored jointly by the Office of Naval
Research, Princeton University, Univer-
sity of Pennsylvania, and the Philco Cor-
poration, stressed studies on films that are
in an optimum state of structural perfec-
tion. The 28 papers are presented in three
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HIGH PULSE RATES. New gallium arsenide injection LASERS by
Korad will give up to 50 watts peak power output at nanosecond pulse
widths.

1 WATT CW. New hydrogen-cooled family of semiconductor diodes
enables continuous output at 8400 A.

BROAD BANDWIDTH. Direct modulation in hundred megacycle range
easily achieved.

SELF CONTAINED COOLING. Eliminates handling of cryogenic liquid.
LOW COST. The economy of injection LASERS makes high power
arrays practical now.

- _/

LASER DESIGN & MANUFACTURE IS KORAD’S ONLY BUSINESS

7=1-7:\=

A SUBSIDIARY OF UNION CARBIDE CORPORATION
2520 COLORADO AVE..SANTA MONICA, CALIF. 90406 PHONE: 213-393.6737

WRITE NOW FOR DETAILS AND APPLICATION INFORMATION
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New and Timely publications on. ..

Surface/Eﬁects in Detection

Edited by
J. 1. BREGMAN and A. DRAVNIEKS
IIT Research Institute

This significant work covers a wide range of
scientific fields, but all revolve around the
same theme—How does one analyze for very
faint traces of contaminants in the air? A
conference was held to answer this question
by reviewing and extrapolating knowledge of
surface effects and interactions that could be
applicable to rapid detection of various sub-
stances in the air. This book is an outgrowth
of the conference. A unigue and vital feature
of the book is the inclusion at the end of
each paper the verbatim question-and-answer
exchange between the author and audience.

410 pages

Computer Augmentation
of Human Reasoning

Edited by
MARGO Sass, Office of Naval Research and
W. D. WILKINSON, Bunker-Ramo Corporation

Each advance in the compiiter sciences over
the past twenty years has opened new doors
to new problems. The human problem solver
traditionally has handled such matters by
using past experience, trying alternatives, or
applying intuition. The apparent need is a
synthesis of the capabilities of man and
machine. In this book experts exchange views
on both the practical and theoretical applica~
tion of the man/machine relationship.

240 pages

Information System Sciences

Edited by
JoserH SpieGEL, The Mitre Corporation

One of the most stimulating and most serious
areas of interest in the information process
ing sciences is the development of joint man-
computer systems. The U, S. Government is
investing an increasing proportion of its
funds and confidence in the generation of
these systems for military. command and con-
trol. The Second Congress on Information
System Sciences, on which this book is based,
encouraged the exchange of information in
such areas as on-line man/computer systems,

current military data management systems,
tactical information systems, self-organizing
and adaptive information and other phases
of the science.

2 92 : pages “

Specialized Information Centers

By ALLEN KEeNT, Director
Knowledge Availability Systems Centet
University of Pittsburgh

‘This is the first book in the field which pro-
vides detailed information on specialized in-
formation centers, the unit operations per-
formed and the factors influencing their suc-
cess or failure during operation. The infor-
mation scientists and librarians who read this
book will find that the operation of such
centers is similar to the operation of the
more traditional special library or university
and public libraries,

SPARTAN BOOKS, INC

1250 CONNECTICUT AVE.,, NW
WASHINGTON, D. C. 20036

INSTRUMENT DEVELOPMENT (0.
a division of

Hazleton Laboratories, Inc.
makes the most advanced

air pollution

monitoring instruments
in the country.

For details « write, call or wire

Instrument Development Company
11455 Newton Square So., Reston,
area code 703 « Jefferson 2-H800

WHY are MONOCHROMATIC
LIGHT and

AL

a SINGLE
PHOTOMULTIPLIER

VITAL to
AUTOMATIC DIFFERENTIAL REFRACTOMETRY?

MONOCHROMATIC LIGHT?

The use of monochromatic light eliminates the dispersion effect found in
instruments employing polychromatic light. Only the use of monochromatic
light permits differential refractometers to be calibrated in terms of abso-
lute refractive index difference.

A SINGLE PHOTOMULTIPLIER?

Drift due to temperature changes, spectral shifts, and fatigue are eliminated
with the use of a single photomultiplier tube. This also permits measure-
ment of highly absorbing and turbid samples, a capability not provided by
other photo-detgctors.

The end result is an instrument with greater accuracy, more sensitivity,
extended range and increased stability . . . the Phoenix Differential Re-
fractometer. Want more reasons? Write for Bulletin R-2000.

PHOENIX PRECISION INSTRUMENT COMPANY

A Subsidiary of CENCO INSTRUMENTS CORP.
3803-05 N. 5th Street, Phila., Penna. 19140, U.S.A.
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categories: Nuclear and Orientation Effects
(9 papers); Epitaxial Films (14 papers); Q
and Physical Properties (5 papers). AN I NVESTM ENT I N UALITY

Soil Clay Mineralogy. A symposium .
(Blacksburg, Va.), July 1962. C. I. Rich CARY Model 15 UV-Vis Spectrophotometer
and G. W. Kunze, Eds. Univ. of North
Carolina Press, Chapel Hill, 1964. 346 pp.
Illus. $8. Ten papers: “Processes of origin
and alteration of clay minerals” by W. D.
Keller; “Structure and mineral analysis of
soils” by Roy Brewer; “X-ray diffraction
analysis of soil clays and structures of clay
minerals” by W. F. Bradley; “The appli-
cation of electron microscopy in soil clay
mineralogy” by Thomas F. Bates; “Labo-
ratory techniques in the electron micros-
copy of clay minerals” by John L. Brown;
“Infrared analysis of soil minerals” by R.
J. P. Lyon; “The thermal investigation of
soil clays” by R. C. Mackenzie; “Soil
clay mineralogical analysis” by M. L.
Jackson; “X-ray spectrographic analysis
of soils” by A. H. Beavers and Robert L.
Jones; and “Chemical analysis in the quan-
titative mineralogical examination of
clays” by M. L. Jackson and R. C.
Mackenzie.

Solid Circuits and Microminiaturization,
Proceedings of a conference held in June
1963. G. W. A. Dummer, Ed. Pergamon,
London; Macmillan, New York, 1964, 356
pp. Illus. $8.50. Twenty-six papers con-
tributed by J. S. Walker; C. P. Sandbank;
J. T. Kendall; A. P. Bobenrieth; R. W. A.
Scarr; B. L. H. Wilson; P. J. Bénéteau and
S. Iannazzo; P. R. Thomas; E. F. Grube,
D. Popplewell, and J. L. Storr-Best; T. E.
Price; P. D. Forte; A. T. Lawton; J. A.
Cayzer; M. W. Gribble; B. A. Boulter;
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MULTI-DATA
OSCILLOGRAPH

This one instrument performs 3 functions for gathering bio-
logical and physiclogical data. Oscilloscope permits immedi-
ate previewing of data while ink writers record data. Four
track tape recorder stores four events simultaneously—per-
mits later reviewing on oscilloscope and duplicating charts.
Modular designed, each driver and pre-amplifier has its own
power supply. If service is necessary, modules can be easily
interchanged. Modular design simplifies systems assembly,

WRITE FOR FREE LITERATURE:
C. H. STOELTING CO.

POLYGRAPHS * TELEMETERING
STEREOTAXIC INSTRUMENTS ¢ MICRO SYRINGES
MICRO-MANIPULATORS ¢ COMMUNICATIONS LOGGING

424 N. Homan Avenue Chicago, lllincis 60624

SYNTHETIC
POLYPEPTIDES

Polymers of the following L-a-amino acids are
available from stock:

ALANINE

ASPARTIC ACID

B-BENZYL ASPARTATE
GLUTAMIC ACID, SODIUM SALT
v-BENZYL GLUTAMATE
LEUCINE

LYSINE HYDROBROMIDE
«-CARBOBENZOXY LYSINE
PHENYLALANINE

TYROSINE
O-CARBOBENZOXY TYROSINE

In addition to the above, PILOT can synthesize
copolymers, special molecular weights and poly-
mers of amino acids having unnatural configura-
tion. Also available from PILOT is Woodward's
Reagent K, a new peptide-former. For further in-
formation, write to Dept. S$-622.

T CHEMICALS, INC.

36 Pleasant St., Watertown 72, Mass.

EC455 electrophoresis apparatus makes paper electro-
phoresis possible under uniform conditions of paper
wetness. Six—24” or sixteen—1” paper strips are
placed between nonwettable plastic surfaces, thus pre-
venting evaporation and allowing sample to travel
through uniformly wet paper from beginning to end.

The paper strips with sample applied are then
clamped between water-cooled plates. When ice water
is circulated through these plates, as much as 2000 V
at 200 MA can be passed through the cell, permitting
rapid separation.

i

AMONG MANY RECENT APPLICATIONS FOR THE EC455 . ..

* Mobility studies of iodinated human serum
albumin.

» Two-dimensional paper agar electrophor-
esis of hemoglobin.

* High-voltage electrophoresis BAIB.

s Super-cooled electrophoresis of P-esters in
non-aqueous buffers.

G

. REPRINTS . .. and technical bulletins
on these and other applications of the
EC455 Electrophoresis Cell are available
on request. Write or call for technical
consultation on all electrophoresis prob-
lems. Circle Reader Service Card for our
file folder of selected electrophoresis
material.

. TELEPHONE Area Code 215—382-2204

‘ | E-C also manufactures countercurrent apparatus
| and the new Vertical Gel Electrophoresis unit.
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