SCIENCE """
Vol. 135, No. 3499

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE




]

IBM scientists know that one result will
be smaller-computers. But they have a

more important reason for making =

computer parts smaller: speed.
Tomorrow'’s compuiers will be able
to perform a mathematical operation
in billionths of a second—less time than
it takes light from this page to reach

your eye. When this happens, the slow-
est thing about a computer will be the
time it takes electricity to travel from one
part of the computer to another. The
more this distance can be shortened,
the faster the computer will operate.
One recent advance in this area is

_IBM’s development of a way to make

| 3 ' Why make _Qémbhter parts smaller?

computer memory components that-
contain 135 circuit elements on a piece

of glass the size of a postage stamp.
_ Research and engineering advances |
like this make possible the faster com-

puters man needsto
solve problems now I B :
beyond his reach.
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WHY NOT?...MOTHER WILL NEVER KNOW!

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

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

NUTRITIONAL BIOCHEMICALS CORPORATION
21010 Miles Avenue ¢ Cleveland 28, Ohio

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

Send for our free October, 1961 Catalog con-
taining more than 2600 items. Fill out coupon
and mail today for your copy. SsC
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performance-proved instruments for UV-VIS SPECTROSCOPY

HIGH AGGURAGY

AND RESOLUTION

IN A LOW GOST
UV-VIS
SPEGTROPHOTOMETER

In the Model 202 Spectrophotometer,
Perkin-Elmer offers wide range (190 to 390
mu in the ultraviolet and 350 to 750 mu
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in the visible) with exceptional photo-
metric precision and the highest UV
resolution yet attained by any instrument
of comparable cost.

Compactly designed, with all features re-
quired for rapid, automatic, reproducible
determinations, it is ideally suited for
diverse organic and inorganic applica-
tions, and delicate determinations of color.
For literature and spectra, write to Instru-
ment Division, Perkin-Elmer Corporation,
779 Main Avenue, Norwalk, Connecticut.
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Perikin-Elmexr-

Resolution

Photometric
accuracy

Wavelength
accuracy

Wavelength
reproducibility

Stray light

ULTRAVIOLET VISIBLE

1.5 mp
at 600 mp

0.2 mu
at 210 mp
0.4 mu
at 390 mp

=+ .01 between 0 and 1.0 A,
+1.0% of A between 1.0
and 1.5 absorbance

+0.5 mp 1.0 mp

0.3 mp 0.5 mp

0.1% at
210 mp

1.0% at
190 mu
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MODEL UV CENTRIFUGE

Once the pﬁde of its times, it served Sir Humphrey well
but today is hopelessly outmoded.

Centrifuges become obsolete, too... even if still serv-
iceable. But under today’s pressures, mere service-
ability is insufficient reason for retaining a machine. A
laboratory’s ability to maintain high standards of
quality and service is related directly to its equipment.

That’s why there is so much interest in International’s
modern design CS & UV general purpose centrifuges.
They're extremely versatile and convenient, handle a
wide range of work easily, efficiently and reliably day
after day over a heavy schedule.
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Which to select? It's largely a matter of matching your
work with centrifuge characteristics. Both are low cost.
The CS takes 75 different accessories. Speeds up to
5600 rpm, has an electric brake, 2 hour timer, stain-
less steel guard bowl, speed controller, continuous
reading tachometer and numerous other features.
Excellent for swinging medium size volumes.

The UV has all these features but accepts more acces-
sories, swings larger volumes, and handles a greater
variety of work. Send for bulletins FC and | and make

your own comparison.

INTERNATIONAL @ EQUIPMENT CO.
1284 SOLDIERS FIELD ROAD - BOSTON, MASSACHUSETTS

MODEL CS CENTRIFUGE



i ITAC HI Electron Microscopes

...and presenting the HS-6

Hitachi’s outstanding HS-6, the permanent
magnet electron microscope, is equipped with
four lenses (condenser, objective, intermediary,
projection) with a resolving power reaching 25
A.U. upwards and ensures an electron optical
magnification continuously changeable from
2,000x to 20,000x.

The HS-6 is proving itself doubly invaluable
photographically as an electron diffraction
camera using an additional specimen stage and
as the so-called *‘'selected area” diffraction
camera. (Camera chamber is loaded with 18
cassettes permitting 36 successive exposures.)

Simplicity of operation, mechanics and cir-
cuitry make the HS-6 the ideal instrument
for researchers in the most sensitive medical
and biological fields.

: L, \td,.

Tokyo Japon
Cable Address: '"HITACHY" TOKYO

featuring
the new HU-11

Hitachi, Ltd. of Japan, in advance of world-
wide competition, announces the successful pro-
duction of the HU-11, the latest in electron
microscopes.

The new HU-11 is an enlarged, high effici-
ency electron microscope, guaranteed 8-10
Angstrom Unit resolution, capable of probing
the very basic structure of matter. This is pos-
sible in the HU-11 because it is equipped with
a chromatic aberration compensating lens sys-
tem, a development uniquely Hitachi.

Other improvements include an enlarged spe-
cimen chamber facilitating handling of acces-
sories, an exhaust system trap reducing contami-
nation to a minimum (therefore eliminating the
need to disassemble the column), increased ex-
posure area of photography permitting record-
ing of high resolution diffraction rays.

For move detailed information get in touch with

ERB & GRAY SCIENTIFIC, INC.

5927 Riverdale Ave.,
New York 71, N.Y.

854 S. Figueroa St.,
Los Angeles 17, Calif.
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Now available to educators
for the first time....

Paper Strip Scanner |
}  (GM tube is optional)

Complete Low-Cost Laboratory
for Radiochromatogram Scanning w« ‘
and Paper Electrophoresis

AT INTRODUCTORY PRICES!

Paper Strip Scanner, Model RSC-259. This miniatur-
ized training aid detects radioactive peaks on con-
tinuous paper chromatograms up to 1” wide. fdeal
for I1-131 counting, or even C-14 and S-35. Synchron-
ous motor feed with collimated detector. Also serves
as a tube mount for non-scanning applications . . .
GM, gas flow, and scintillation detection. 414,"x8"x
51" deep. (Less tube and cable) Only $99.50

Paper Electrophoresis Unit, Model EL-901. Separates
proteins, serums, and ather organic and inorganic
compounds. Used in radioactive or non-radioactive
studies. Complete unit consists of electrophoresis
cell, meter, buffer solution. 51,"x1034"x415,"” deep.

Only $99.50

Paper
Electrophoresis

- Cell with Meter

Ratemeter-Demonstrator, Model RM-36A. 1, V sen- .
sitivity. HV variable from 300-1400V. 1500 and
15,000 cpm. Long and short time constant. Indicates
count rate by loudspeaker, flashing light, and panel
meter. 1 ma recorder input. 115V, 50/60 cycles.
9”"x7"x8" deep. Only $149.50

Recorder, Model RR-265. Chart speed 34"/minute.
Operating principle: Galvonometer with chopper bar-
pointer on coil is clamped briefly for marking. No ink
needed. 0-1 ma scale. Impedance 100 ohms. Chart
roll 63 feet long. Chart width 214", Access window.
Tear-off feature. Accuracy 2% full scale. 554"x4%"
x354" deep. Only $149.50

For more details, write for Bulletin ELS

AT O MM IVNC sccessories ine.

Subsidiary of Baird-Atomic, Inc.

811 W. Merrick Rd., Valley Stream, N. Y.  CUrtis 5-9300
Represented Nationally by Baird-Atomic Sales Offices in:

Boston ® New York ® Philadelphia ® Cleveland ® Washington, D. C.
Atlanta ® Chicago ® Detroit ® Dallos ® Los Angeles ® San Francisco
In Canada: Ottawa, Ontario

19 JANUARY 1962 129




Pioneer in Industrial RF Spectroscopy

RIDGEFIELD INSTRUMENT GROUP Q b

Qa NEWS BULLETIN

GAS CHROMATOGRAM
INTEGRATION SIMPLIFIED

New Integrating Instrument Automatically Attenuates
and Integrates GC Signals of Widely-Varying Amplitudes

SEE IT AT THE PITTSBURGH CONFERENCE, BOOTH 77

L : — ¥ i B )
INDICATION OF . : . °
FULL SCALE INTEGRAL RESET 'c WA x4 S
(EGUIVALENT TO 1000 COUNTS} RESE el
] x27] X4 £X2
X8

Automatically attenuated iy

and integrated chroma-
togram at right illustrates
capabilities of new, com-

pletely-electronic integra-
tor shown above. It can
be used with any standard

servo-drive recorder.
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ATTEN-U-MATIC INTEGRATOR PX 593
is RIG's latest and most versatile instrument
for the automatic integration of gas chromato-
grams. While retaining all the fine features of
the popular earlier-model Electronic Integrator
PX 592 — such as recording both variable and
integral with one pen, automatic reset at full-
scale integral reading, and special pipping pen
relay for indicating all resets — the PX 593
offers a great deal more . . .

UNATTENDED CHROMATOGRAPH OP-
ERATION POSSIBLE — A specially-designed
synchromatic attenuator unit is a significant
part of the new, compactly-packaged integrator.
It automatically provides for the recording and
correct integration of chromatograph signal
amplitudes that normally would exceed full
scale of the recorder. Whenever recorder pen
deflection reaches a pre-selected upper value of
full scale, an electronic sensing device com-
mands the attenuator to reduce recorder sensi-
tivity and simultaneously increase integrator
sensitivity. The reverse occurs when the signal

130
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goes below a preset downscale value. The sensi- zero of the integrator over a 259 range.
tivity change is performed in binary steps and Threshold control is a simple fixed-position
may be repeated as many as ten times. Thus, a adjustment — with positions of 0, 19, 2%,
one millivolt recorder is capable of handling 49, and 8% of full scale. A special automatic
signals of up to one volt without requiring control unit in the instrument can be used as
operator attention and still obtain correct in- required to automatically actuate a cycle of
tegration. Attenuator range is 1024:1. read, reset, and integrate whenever signal goes

SENSITIVITY : UP TO 7000 COUNTS PER
SECOND — Normal, factory-set sensitivity of
the PX 593 is such that maximum deflection
of the recorder gives full-scale integral in 0.14

below the threshold value. An externally-
located selector switch makes it a simple mat-
ter to quickly adapt the PX 593 for use with
one, two, five, ten or 50 millivolt recorders.

seconds — the equivalent of 7_000 cox.mts PEC For more information on Atten-U-Matic Inte-
second. However, for accurate integration over grator PX 593 — or for no-charge assistance
long periods of time, a special switch is pro- in devising integrating systems to meet your

vided so that normal sensitivity can be de-
creased tenfold. In so doing, the hold time
constant is increased from eight to 80 hours.

special needs — just phone or write . . .

RIDGEFIELD

SPECIAL ZERO ADJUSTMENT AND INSTRUMENT GROUP

OTHER FEATURES — The PX 593 has many

a Schlumberger division

additional features and improvements that Ridgefield 3, Conn. IDlewood 8-6571

make it an integrating system of unsurpassed
operating simplicity and versatility. An electri-
cal zero adjustment is provided to allow setting

Chicago Office: 747 Deerfield Road
Deerfield, Ill. « Windsor 5-2992
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If METALLURGY is your field, UNITRON is your microscope

UNITRON'S Complete Laboratary Installation for High-
Temperature Metallography with Metallograph and HVC-3
Control and Power Station.

Model DMR Depth-Measuring Rollscope for examination of
large or cylindrical SUMFACES. v svsseesssrossesnannes $445,

UNITRON'S Research Installation for High-Temperature
Microscopy, Desk Model HM

(Write for price and complete specifications)

UNITRON IS YOUR COMPLETE SOURCE FOR MICROSCOPES UNITERON

to meet every metallurgical application . . . from low-power macro to high-power micro exami- INSTRUMENTCOMBANYI M ICRG CORE S pLES DIV
nations, right on through to advanced research in high temperature studies of the new metals §6 NEEDHAM ST. « NEWTON HIGHLANDS 61, MASS

in the space age. And when it's time to balance your equipment budget against your needs, :

UNITRON prices will be among the best news of all. D | want a FREE 10-day trial of Model....... “""4x-3

TRY AN/ TR ON INYOUR LAB . ..FREE, FOR 10 DAYS# R o

A salesman's demonstration gives you only about 30 minutes to examine a microscope . . .
hardly the best conditions for a critical appraisal. But, UNITRON'S Free 10-Day Trial allows
you to use the microscope in your own lab and put it through its paces on your own particular
problem. Use the coupon to ask for a no-obligation, prepaid trial. And if you want more details
on these and other UNITRON Microscopes, use the coupon to request a complete catalog.

NAME

COMPANY

ADDRESS

cITY




PROVEN Performance In A Twelve Inch Magnet

132

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

Harvey-Wells Corporation offers a

'precision 12 inch electromagnet and

matching stabilized power supply to
give the performance inherent only
through co-ordinated design of sys-
tem components.

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

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

Other magnet systems available: 212 inch, 7 inch, adjustable 7 inch, 15 inch, 23 inch with matching regulated power supplies.

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

write to Dept. B-1
|g' HARVEY-WELLS
CORPORATION,
A

FRAMINGHAM,
MASSACHUSETTS

SCIENCE, VOL. 135



Okay -
where

can we
find
the answer

FAST!

f you find it increasingly difficult to get the up-to-date,

expert information you need when you need it—here

is important news from McGraw-Hill. A new professional

encyclopedia has been developed that gives you the latest

available information in the scientific and engineering

disciplines, and keeps you abreast of the whole spectrum
of today’s exploding technology.

Short-Cut to Basic Information
on Every Aspect of Every Field

For help with everyday problems met in your work—as an
instrument to help you bridge the gap between your spe-
cialty and other fields into which your work leads you—
as a backstop and ‘“refresher” in your own and related
areas—there is no substitute for this new ready-reference
tool in encyclopedia form. McGraw-Hill enlisted the sup-
port of 2,000 contributors, including Nobel Prize winners
and leaders of research and industry, for this unprece-
dented and widely-acclaimed undertaking.

19 JANUARY 1962

Mail Coupon for Free Color Brochure: If you feel pres-
sured by the mountain of information facing the scientist
and engineer today, the helpful brochure offered on the
coupon below is “must” reading for you. It gives com-
plete details of this extraordinary new method for servic-
ing your information needs. Simply mail the coupon
today to receive your free copy. No obligation, of course.

McGRAW-HILL BOOK COMPANY
331 West 41 Street, New York 36, N. Y.

|

l

I Please send me your interesting color brochure describing

| McGraw-Hill's new professional encyclopedia that keeps you
abreast of the explosive pace of current scientific and techno-

| logical development. | understand there is no cost or obligation.

|

|

|

|

Address. ...... .
City &

Zone..... tesecene ceteeteencereessasaane .State..........
Occupation . ..
ED-6 SCIENCE 62-1
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The new 906C timing
/ system is here

- What's different ahout the
NEW 906C VISICORDER OSCILLOGRAPH?

At first glance you may see no difference at all. Just the
same functional lines and compact size that you have come
to recognize in the Visicorder.
They have not changed since 1956, when the Visicorder
principle of oscillography made immediate readout of high
frequency data possible for the first time.
Until now, all the improvements that have maintained the
Visicorder’s record of leadership have been internal:
—increased capacity to 14 channels
—higher frequency response (0-5000 cps)
—simultaneously recorded grid lines
—self-starting lamp for remote operation
But the 906C has a new feature you can see, (look carefully
at the back of the case) and one that represents still another
breakthrough; a built-in flash tube timing system which not
only generates its own time base, but which can also be
triggered externally. You can, in other words, use the 906C’s

HONEYWELL INTERNATIONAL

Sales and Service offices in all principal cities of the world. Manufactur-
ing in United States, United Kingdom, Canada, Netherlands, Germany,
France, Japan.

19 JANUARY 1962

timing system to record time lines simultaneously with data.
Or you can trigger the timing circuit externally—either by
supplying a pulsing voltage of only +10v into 20K ohms
impedance, or simply by causing impedance to drop to 100
ohms or less through shorting-out or other means.

Thus your ‘‘time” signal may actually be an event marker
related to shaft rotation, belt movement, or any other effect
which might be more conveniently fed to the timing circuit
than to a galvanometer.

(Owners of Visicorders 906, 906A, and 906B will be glad
to know that only a field-change is necessary to economically
and easily add this timing system to their instruments).

‘Write today for full information on the brand-new 906C
Visicorder. Ask for Catalog HC-906C. Or call us at SKyline
6-3681, Direct Distance Dialing Code 303.

Minneapolis-Honeywell, Heiland Division
5200 East Evans Avenue, Denver 22, Colorado

Honeywell
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INTRODUCING THE

Colemamn CHEM-MATIC

for automatic analyses with digital readout

This fully automatic analytical system applies the techniques of
automation and principles of true spectrophotometry to labo-
ratory analysis of multiple samples.

It is equally valuable in clinical, research and control labora-
tories—specific procedures are developed for analysis of impor-

~ tant biological and industrial materials.

As a complete analytical system, the Coleman Chem-Matic
provides the analytical laboratory with a degree of speed, con-
venience and accuracy not equalled by any instrument or
combination of instruments.

CHEM-MATIC FEATURES

Full automation—every step performed automatically . . . sam-
ple selection, dilution, mixing, separation, reaction, spectro-
photometric analysis, and data recording.

High volume capability—up to 86 samples per hour.

Modular components—all grouped in a single compact case.
Digital readout—samples are recorded directly in percent con-
centration.

Unattended operation—the technologist is required only to in-
sert the samples and to return to obtain the recorded data.

For full details ask

COLEMAN

INSTRUMENTS,

INC.,

True spectrophotometer—Module utilizes diffraction grating
monochromator, split beam optical system, and self-balancing
stabilized circuit. Operates over 340-800 mu band.

Fast, direct calibration—uses standards of known concentra-
tion; sample measurements are linearized and the true value
registered by analog-to-digital converter and printer.

Precision—consistent with highest laboratory standards.

Versatility—component modules may be set up in a variety of
configurations to perform a wide range of analyses.

for bulletin SB-279

MAYWOOD, ILLINOIS

136
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New Finger-Fitted Handle

Safe...easy-to-use..
comfortable

J.T. Baker's
2

“Sh .
THUMB INDEX-FINGER 3RD FINGER
u r e'ﬁr Ip
S-pt. bottle for

‘BAKER ANALYZED’
REAGENT ACIDS

(acetic, hydrochloric, nitric and sulfuric)

and Ammonium Hydroxide

PICK UP J. T. BAKER’S “'Shure-Grip’’ bottle. Feel your
fingers lock naturally into the safe, comfortable
position. Your index finger grips the exclusive contoured
handle opening with firm no-slip control... 3-way
support provides extra security when lifting and pouring. PROOF OF PURITY
Dripless pouring sleeve helps achieve maximum safety. Regardless of the container, all

Six 5-pint “Thro-A-Way”’ bottles packed in each compact, ‘Baker Analyzed’ Reagent Acids
and Ammonium Hydroxide continue

protective “Thro-A-Way” case saves you time, space and o give: pii et hiohesstandards
money. No deposits, no returns, no empties to store. of purity in the industry, defined to

. X Sl ; the decimal by the Actual Lot
FAST EFFICIENT DELIVERY from more than 90 ‘points of service. Analysis and Actual Lot Assay.
Call your LSR (Laboratory Supply Representative). Color-matching labels and closures

guard against accidental contami-
nation in your laboratory,

& //‘\ °m;‘etic.h fo.rmicl.1 hy[tlin:x:hlotic.l . ni_tric. dpesrut;l;luoric.
» A uric rous
J. T.Baker Chemical Co. jfsax B eagon i Yo s
B N,
T

Phillipsburg, New Jersey
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Completely revised 3rd edition . . .

Young: SEX AND INTERNAL
SECRETIONS

“It is the purpose of this book to survey the most important recent researches in problems
of sex, especially those concerned with internal secretions, in order that concepts already
established by experimental evidence may be clearly stated and made readily available. . .

“It is not our intent that it should be a ‘popular book on sex.” Instead it is designed for
those interested in the progress of research in problems of sex, and those who may be already
engaged in investigations thereon or casting about for promising problems for investigation. . . .’
—From the Preface to the First Edition

A brilliant group of informed researchers present, in this long-awaited third edition,
comprehensive and up-to-date articles on the important developments in this broad field of
study. They incorporate the knowledge of past studies and possibilities of future with their own
research and conclusions. Each chapter is thoroughly referenced.

CONTENTS: Section A: Biologic Basis of Sex. Cytologic and genetic basis of sex
(]. W. Gowen). Role of hormones in the differentiation of sex (R. K. Burns). Section B:
The Hypophysis and the Gonadotrophic Hormones in Relation to Reproduction.

Morphology of the hypophysis related to its function (Herbert D. Purves). Physiology of the
anterior hypophysis in relation to reproduction (Roy O. Greep). Section C: Physiology of

the Gorads and Accessory Organs. The mammalian testis (A. Albert). The accessory
reproductive glands of mammals (Dorothy Price and H. Guy Williams-Ashman). The
mammalian ovary (William C. Young). The mammalian female reproductive cycle and its
controlling mechanisms (John W. Everett). Action of estrogen and progesterone on the
reproductive tract of lower primates (Frederick L. Hisaw and Frederick L. Hisaw, [r.). The
mammary gland and lactation (A. T. Cowie and S. |. Folley). Some problems of the
megtabolism and mechanism of action of steroid sex hormones (Clande A. Villee). Nutritional
effects of endocrine secretions (James H. Leathem). Section D: Biology of Sperm and Ova,
Fertilization, Implantation, the Placenta, and Pregnancy. Biology of spermatozoa (David

W. Bishop). Biology of eggs and implantation (Richard |. Blandan). Histochemistry and
electron microscopy of the placenta (George B. Wislocki and Helen Padykula). Gestation
(M. X. Zarrow). Section E: Physiology of Reproduction in Submammalian Vertebrates.
Endocrinology of reproduction in cold-blooded vertebrates (Thomas R. Forbes). Endocrinology
of reproduction in birds (Ari van Tienhoven). Section F: Hormonal Regulation of
Reproductive Behavior. The hormones and mating behavior (William C. Young). Gonadal
hormones and social behavior in infrahuman vertebrates (A. M. Guhl). Gonadal hormones and
parental behavior in birds and infrahuman mammals (Daniel S. Lehrman). Sex hormones and
other variables in human eroticism (John W. Money). The ontogenesis of sexual behavior in
man (Jobn L. Hampson and Joan G. Hampson ). Cultural determinants of sexual behavior
(Margaret Mead ). Index. :

Edited by WiLLiaM C. YOUNG, Ph.D., Professor of Anatomy, University of Kansas,
Lawrence, Foreword by GEORGE W. CORNER, M.D., D.Sc.

1961 ® 2 Vols.,, 1639 pp., 250 figs. (3 in col.) ®
Set: $15.00. Volumes will not be sold separately.

’
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Now-Determine Na and K Simultaneously

...in less than 20 seconds

NEW BAIRD-ATOMIC FLAME PHOTOMETER PROVIDES TWO DETERMINATIONS FROM
JUST ONE DILUTION WITH +0.5% REPRODUCIBILITY.

A single 0.065cc sample (diluted 1:200) -
and a flick of a switch...that’s all it takes
to accurately determine Na and K concen-
trations with the Baird-Atomic Flame
Photometer, Model KY. Tedious calcula-
tions, between-run cleanings and recali-
brations are gone forever.

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

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

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

¢ Instantaneous megq/liter readout

® Double beam instrument accuracy

® Simultaneous single - sample
determinations

B/A Flame Photometer Condensed Specifica-

tions. Metals Analyzed and Guaranteed Sensi-

tivity (1% of full scale):

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

K 0.0025 0.001 0.01
Li 0.028 0.02 0.02

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

BA/IRD - ATOM/C,/NC.

v = |
e |

ADVANCED OPTICS AND ELECTRONICS..

23 untversity road - cambridge 38 mass.

.SERVING SCIENCE




When sterility is a packaging factor...

. . . that’s when you can count on help from CES,
the Castle Engineered Sterilization program. At
your disposal are the results of a three-year study
of the many packaging films, papers and lamina-
tions suitable for use with the Castle Sterox-O-
Matic ethylene oxide process. Our analyses of
factors such as gas and water absorption, ability to

CES research leads the ever-widening search
for better sterilizable packaging materials.
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withstand pressure fluctuation, color retention and
clarity in packaging may be a real help to you.

Right now we’re doing research for some of the
country’s biggest producers of sterile-packaged
products. By many we’re recognized as the leading
authority on sterile packaging. Be that as it may,
we’d like to put our resources to work for you, too.

WRITE today for literature. There’s no obligation
for initial CES research and planning.

LIGHTS AND STERILIZERS
WILMOT CASTLE CO.,
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NEW MAGNETIC DATA RECORDER
S e A S A D sy

ESPECIALLY designed for medical researchers,
teachers and clinicians. Economical data
storage . . . designed to instrumentation standards
... precise repeatability for data processing...
wide band width . . . time scale expansion or com-
pression . . . economy and reuseability of tape. ..
these are some of the advantages of adding this
magnetic data recorder to your recording facilities.

The Sanborn-Ampex Series 2000 Magnetic Data Re-
corder serves as an ideal companion to other Sanborn
instruments for biophysical research. Any phenom-
ena routinely recorded on a direct-writing or photo-
graphic recorder may be recorded on magnetic tape,
using the same preamplifiers. Data thus stored can
later be graphically recorded for detailed study or

19 JANUARY 1962

SANBORN COMPANY  ucoeu swson, wason s s

teaching purposes, displayed on a meter or ’scope,
or fed into a computer for processing and statistical
analysis.

Operation of the instrument is simple and straight-
forward. All channels may be quickly aligned without
need for auxiliary equipment.

For complete information call the nearest Sanborn
Branch Office or Service Agency — or write Manager,
Research Instrument Sales.

SANBORN-AMPEX SERIES 2000 MAGNETIC DATA
RECORDER in mobile cabinet provides up to 7 recording channels,
4 tape speeds, power supply and Sanborn plug-in electronic circuits
Jor either FM (DC to 5000 cps) or direct recording (50-60,000 ¢ps).
The system uses Y4~inch tape on 1034~inch reels for up to 3.2 hours
of continuous recording.
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Me We Are Pleased To Present To You:

QIO

n

Some of the 450 SPECIAL SYMBOLS now available to meet your special-character typing needs.

TYPIT fits any typewriter. Requires 4 seconds per symbol to use.

mechanical enterprises, inc.

3127 Colvin Street, Alexandria 13, Virginia

Local TYPIT Dealers, January, 1962. (Write for recent additions.)

Petoskey
Northern Office Suppliers
St. Clalr Shores

Ao Gl

\ll\\l SOTA

Minneapolis :

Grisweld Typewriter Co.

Kirk "vewriter Co.

St. Paul

Midway Typewriter Exchange

Wagner’s Office Equipment Co.

MISSOURI

Kansas City

Scundscriber Sales Corporation
St. Louis
Baco Ribbon

& gtum)h Co.
TFletcher Type (0.

riter

NEBRASKA
Omaha
Dictation Systems Co.
NEVADA

Las Vegas
Albright’s

NEW HAMPSHIRE .
Laconia

Laconia Office Machines Co.

m .
/'41 And 200 LOCAL DEALERS. Call your nearest dealer for a demonstration.
Ll
P 2 3 23
Z - =Y f a 3z
ALABAMA Soundscriber_Sales Corporation
Birmingham William I. Drake, 265-5570
Soundscriber Sales Corporation FLORIDA
Huntsville
Monroe Business Equipment Co. S, Afeers, Tne,
ALASKA
Anchorage. Corporation
Anchorage Office Equipment }Il !!"l'“'*;;‘" . Machi
ARIZONA uggins Business Machines
}iifg‘staﬁ - . Atlanta GEORGIA
S D Cqui .
hoel |xum v e quipment Co Soundscriber Sales Corporation
PBSW Office Equipment Centef Savannah
Tucson Soundscriber Sales Corporation
Howard and Stofft IDAHO
Yuma Boise
Yuma Stationers Kalbus Office Equipment
ARKANSAS Pocatello
Fayetteville Idaho Typewriter Exchange
Ozark Office Machines Co. ILLINOIS
CALIFORNIA Aurora
Alameda ra_ Typewriter Co.
ﬁl,“ﬂml]ﬂ Typwriter Co. }‘lll:le i;lltl‘lylnd‘{ Office Supplies & Equipment
erkele and X i
Jicx‘kgluyy'l‘ypewriter Co. 8llml'r\ Seationers & Printers, Inc.
Burlingame c mmp.m.n
Newmark Office Equi e
(;f;ll-l;:l;":t iee Lqum‘ment gﬁicaéd‘l ice Equipment Co.
E::-Qg,‘ml susiness Machines Benbow Office_Machines, Inc.

California Business Machine Co.
Valley Typewriter Co.
Fullerton

Alfernandez Office Equipment
La Jolla

A-1 Stenotype Service
Lancaster

Jaytee Stationers, Inc.

Long Beach

Accurate Office Machine Co.
Los Angeles

Hart’s v & Ad1ing Machine Co.

Nichola - NOreendy 3-3849
Soundscriber Sales Corporation
Modesto

Rush Office laquipment
Moanterey

Wurzmann’s, Ine.

Oakland

The Typewriter Doctors

Palo 0

Palo Alto Office Equipment Co.
Pasadena

Business Machines & Equipment Co.

Pomona

Valley Business Machines

Riverside

Ennis & Lackey

Sacramento

Buckmaster Office Equipment

Capitol Office quipment Co.

San Bernardino

Soundseriber Sales Corporation

San Diego

Cash Lewis Co.

Ttisher Office Machine Service

Semneeriber Sales Corporation

San Francisco

Bernard L. Cahn, SUtter 1-7981

Business Kquipment Co.

Juaranty Typewriter Co.

San Jose

Kennedy Business Machine Co.

San Mateo

Kelly Business Equipment, Inc.

Santa Barbara

wm. K, Chick, Office Items

Santa Monica

Bay Cities Typewriter Shop, Inc.

Stockton

Lloyd’s Business Machines
COLORADO

Denver

"T'ypewriter Emporium
Typewriter xchange, Inc.

CONNECTICUT
Hamden

Scundscriber Sales Corporation
Hartfor
National Typewriter Co., Inc.
Middletown
Peiers Typewriter Co.
New Haven
Dartlett Hofman, Inc.
So. Norwalk
James J. Greeco Office Equipment;
Stamford
Karp’s Office Furniture
Stratford
Park City Typewriter Co.
DELAWARE

‘Wilmington
C. A. Boissevain

DISTRICT OF COLUMBIA
‘Washington

Central Typewriter & Adding Machine Co.

McGregor & Werner, Inc.
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Tony Dopke, 7735 Jeffery Boulevard

University of Chicago Bookstore

Rockford

Fisher's Office Bquipment Co.

Rock Island

Rock Island Typewriter Co.

Skokie

Conway Office Machines

Springfield

Simmons Office Supply
INDIANA

Fort Wayne

;.m\rnor Co., Inc.

Mauchines Co.

Ny
Res Busines
Seymour
George L Shrenk Co.

West L

Gecerge .

afayette
Norris Office Machines

IOWA

Cedar Rapids
Jowa Typewriter Co.
Des Moines
Office Machines Supply Co.
‘Waterloo
Business Machines Center

KANSAS
Topeka
Western Typewriter Co., Inc.

KENTUCKY
Lexington

Shumaker’s Office
LOUISTIANA
Gretna

Delta Business Machines
Kenner
Derbes Sales Co.
MARYLAND
Annapolis
Arundel Office Equipment Co.
Baitimore
Fred J. Bergling Co.
The Graymar Co.
Bethesda
Bethesda Typewriter Co.
Frederic
Standard Stationers
Riverdale
Prince Georges Office Machine Co., Inc.
Rockville
Montgomery County Office Equipment Co.
MASSACHUSETTS
Lawrence
T. E. Field Co.
Lowell
Otfice Equipment Co.
nn

Roger D). Kenney Co.

North Reading

Richard 7. Bliss, NO 4-3234

Pittsfield

Leo Samson Agency

Springfiel

Valley Office Supply Co.

Worchester

Narcus Brothers, Inc.
MICHIGAN

Ann Arbor

Marsh’s Inc.

Detroit

Edwin G. Nelken, Un 3-6939

Quist Typewriter Co.

Flint

Flint Business Machines

Nashua
Phillip Morris & Co.

NEW JERSEY
Closter

North Jersey Typewriter Service
East Orange
Soundscriber Sales Corporation
Elizabet
Willinws Afeave, 25
New Brunswick
Jersey 'Fypewriter Service
Newark
New Jersey Office Supply Co.
Toms River
Charney’s of Toms River
Trenton
Prior Typewriter Co.

NEW MEXICO
Albuquerque
Williams Office Machine Co.

NEW YORK
Albany

Soundsulher Sales Corporation
Binghamton

Business Kquipment Sales

Glens Falls

Glens Italls Business Machines
Hempstead—Long Island
Long Island Stenotape Co.

Mt. Kisco

Gordon_ K. Kaye, Mt, Kisco 6-479
New York

Myles S. Spector, Sherwin Sales Co.

4-9389

Zenith Typewriter & Adding Machine Co.

Niagara Falls

United Office Machines Corporation
Pittsford

Stenotape of Rochester
Plattsburgh

Champaign Valley Business Machines Co.

Syracuse

McGregor & Werner, Ine.

Smith Brothers

Tonawanda

JEM Distributors

Utica

Johnson Business Machines Co.

White Plains

Management Equipment Co., Inc.

Yonkers

Morse Business Machines
NORTH CAROLINA

Durham

The Typewriter Exchange

Greensboro

Business Kquipment Corporation

Raleigh

Raleigh Typewriter Exchange

OHIO

Athens

Logan’s

Canton

Precigion Typewriter Co.
incinnati

Ohio Typewriter Service

Cleveland

C. I'. Bellows & Associates
Peter Paul Mechanical Service
J. Sharpe, KEnmore 1-2249
Soundseriber Sales Corporation

Columbus

Tech- Aids

Xenia

JL. W. Van Zant Office Equipment
OKLAHOMA

Lawton

Paul Baty Office Equipment
Oklahoma City
Capitol Hill Typewriter Co.

Toun W ©

=N &%3E P

&l
(e}
@

A

Tulsa
Baker Office Equipment Co.
Charles T. Clark Co.

PENNSYLVANIA
Bala Cynwyd
Butler Davis International, Inc.
Bethlehem
Bernd's Office Machines
Camp Hill
(ommorcml Office Supply Co.
Carlisle
CormherTangd ﬂ“‘"e Equipment Co.
Cin
Oftice
Coaiesville
Licnel Oifice Equipment Co.
Easton
Nty BEauinment Co.
Ehmbethtown

. 3eam Co.

Plulade‘phla

Jacobi-Ceniral Typewriter Service

Pittsburgh

Yori. Piti Typewriter Co., Inc.

State College

Nittany Officc Equipment
RHODE ISLAND

Rehobeth, Mass.

E. I. Pemberton, BLackburn 2- 4067

SOUTH DAKOTA
Sioux Falls
Best Typewriters & Business Machines

TENNESSEE
Kingsport

Typewriter & Equipment Co., Inc.

Knoxville

Preston Typewriter & Adding Machine Co.
TEXAS

Abilene

R. L. Kukhendall Office Machines
Amarillo

llllott Office Supply Co.
Arlington

Midway Office Supply

Austin

TUniversitly Typewriter

Bryan

Gates Typewriter Co.

Robhert L. Davis, VIctor 6-6533
Dallas

8. L. Ewing Co., Inc.

Fort Worth

Barton Enterprises

Independent Busmess Machines

Gatesville

Gatesville Typewriter Co.

Houston

Carter Sales Corporation

Lubboc

The Baker Co.

Craver Co.

Waco

B. 1. Donaldson & Associates
UTAH

Ogden

Kammeyer’s Sport Store

VIRGINIA
Alexandria

Mechanical Enterprises, Inc.

. Ciifton Kaufmann, KIng 8-0500
Leesburg

Loudon_ Stationers

Norfol

Business Machines, Inc.
Soundscriber Sales Corporation

Richmond

Scundscriber Sales Corporation

Roanocke

Scundseriber Sales Corporation

Williamsburg

Colonial Typewriters
WASHINGTON

Pasco

Basin Typewriter Co.

Seattle

Roper Office Machines Co.

Seattle Ilatten Co.

U. Mimeo & Typewriter Co.
WEST VIRGINIA

Huntington

Crutcher Business Machines

WISCONSIN
Applet.

E. W. thmnun Office Supnly Co.
Madison

Frank Davis Co.

Stemp Typewriter Co., Inc.

Milwaukee

Dictation Incorporated
WYOMING

Cheyenne

Stantield’s
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Automatic nitrogen analysis:
... Proven speed

... Proven accuracy

... Proven economy

ast range of material yield
to Coleman Nitrogen Analyzer

From crude petroleum to the finest pharmaceuticals
—from rose petals to fertilizers—from foods to tex-
tiles. These diverse applications, in basic research Some of the materials
as well asin batch cpntrol, only begin to outline the routinely analyzed with
far-reaching analytical capability of the Coleman .
Nitrogen Analyzer. the Coleman Nitrogen

Common to each of these applications is the great Analyzer:
increase in speed, accuracy and economy over tra-

ditional methods for nitrogen analysis. Compare your gzl.’l““

present method with these benefits routinely provided F e:’t?liz ors

by the fully-automated Coleman Nitrogen Analyzer: Crude petroleum
SPEED —complete analysis in 8-minute operating Refinery hydrogenation feed
cycle; 40 analyses per day on a single instrument. Mﬁf‘;})‘h ds
ACCURACY —nitrogen content within 0.159, of Textiles
theoretical value for materials containing 109, nitro- Fece homogenate
gen; greater accuracy for materials with higher Soybean oil meal
nitrogen content. Meat scraps
ECONOMY —operating costs averagelessthan thirty é:;n;:i: ssue

cents per analysis for reagents, combustion boat and Caffeine
combustion tube. Jet fuel

Inherent versatility of this instrument permits anal- Soy bean lipids
ysis of virtually any material dissociable at tempera- g”‘:‘;?

tures under 1100° C, and with nitrogen content Roacli 1s8ue
ranging from 0.019, to more than 759%,. Sample Pharmaceuticals
requirement is in the 1-100 milligram range. Petroleum asphalt
Put automatic nitrogen analysis to work on YOUR Corn gluten feed

Dried meat products
Leather
Organic intermediates

sample materials in YOUR own laboratory. Take full
advantage of the speed, accuracy and economy
offered by the Coleman Nitrogen Analyzer."

Write for Bulletin SB-258-A.

COLEMAN INSTRUMENTS. INC., MAYWOOD, ILLINOIS
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A
Versatile
New

Van de Graaff®

A new Van de Graaff accelerator
has appeared on the scene. It did
not spring full-blown from the
brow of an inspired design engineer
and, in fact, bears a remarkable re-
semblance to its predecessors. It
evolved rather from both an in-
spired customer’s need and im-
proved state of the art. The
KN-4000, at 4 Mev, does fill in a
gap in the voltage range of stand-
ard equipment. It offers great
versatility of use, low installation
cost, and delivers a very respect-
able 400 pa of current at rated volt-
age. A convertible machine, it will
also accelerate a full milliampere
of electrons (4 kilowatts).

In addition to offering ‘“beam
purity’”’ and precision, with ade-
quate energy for a fundamental re-
search program, its output is high
enough to permit a variety of ana-
Iytical and engineering uses. Neu-
tron production would be 2 x 1012
n/sec. from the prolific Be® (d,n)
B!0 reaction. Nanosecond pulsing
is available. By “beam purity’” we
mean that accelerated particles
are monoergic to within 100 elec-
tron volts. Electronically regulated
beam stability is better than one
part in several thousand. Beam
divergence times beam diameter
is less than 3 x 10 radian-cm,
and 1 or 2 mm spot sizes are
attainable 20 feet from the ac-
celerator. Voltage is continu-
ously variable over a wide range.

144

Short-lived radioisotope produc-
tion and neutron activation, radia-
tion effects and solid state work,
radiobiology, energy level deter-
minations, and (with conversion)
massive-dose studies, catalysis and
polymerization are a few of the
possible areas of use. An English
producer of medical supplies will
use the 4 kw electron output for
sterilizing his product in bulk
quantities. A U.S. university will
use KN-4000 as a central tool in
neutron physics.

In short, with KN-4000 in your
laboratory, your research program
can be diverse, yet of the highest
caliber. This machine will both at-
tract and utilize top scientific and
engineering personnel.

ELECTRONS POSITIVE
4 kilowatts of IONS
ionizing radia- 400 microam-
tion peres

K
X-RAYS NEUTRONS

3000r per min. 2 x 10!2 neu-
at 1 meter trons per sec.

HIGH VOLTAGE ENGINEERING

BURLINGTON, MASSACHUSETTS, U.S. A.

APPLIED RADIATION CORPORATION
HIGH VOLTAGE ENGINEERING (EUROPA) N. V,

SCIENCE, VOL. 135



EGONO-GAGE

presents the disposable
cage that stands by itself

¥

Order
special #21S
sampler
today :

10 disposable Econo
Cages, plus 5 #22D lids

$]g35 Try the “‘cage

that stands by itself.”

The New Disposable Econo-Cage #21,
Pictured Above, Brings To Animal
Care A Rigid Plastic Disposable Cage
That Spells Real Economy. It Stands
By Itself Requiring No Expensive
Supports That Prevent Full Visibility.
Designed Primarly For Mice, The
Cage is 11%” x 7%” x 5" Deep. The
Floor Area Of 84 Square Inches Will
Adequately House Up To 12 Mice.
All 20 Series Lids Fit The New
Disposable Econo-Cage #21.

ECONO-CAGE DIVISION —MARYLAND PLASTICS, INC. 9 East 37th Street, New York 16, N.Y.
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HOW’S YOUR HALF-LIFE?

A budget-priced nuclear experiment and demonstration teaching aid is plctufed above. This complete set is ideal for high school and

college laboratories, lecture halls and classrooms. One of its radioactive sources (Radium D+E) has a half-life of about 22 years, but
what about the half-life of the ratemeter in the hands of enthusiastic high school students and college freshmen?

Lionel/Anton has designed a sturdy, “student-proof”, frill-free ratemeter and accessories that can stand the punishment of years

~ of school service. The “Atomic Curriculum Aide” is so versatile it can be applied to almost any atomic physics, chemistry or biology

~ experiment requiring nuclear radiation measurement You'll ﬁnd that the “half- hfe" of your expenmental and teaching equipment

- will increase manyfold with the Lionel 457.

~ The price for the complete set is only $194.50 f.o. h our plant Dehvezy can be macle m~'3 tod weeks You may order, now, or send
,for our complete catalog. Wnte Dept. 457 (S)

LIONEL ELECTRONIC _LA'BORATORIES

~ (Formeﬂy An on- Eiectron

1
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In

all these
Torsion
Dial
Balances...

Torsion Balances

(with or without weight
loaders) retain their original
accuracy after more

That's why
than a million operations.

] Supplementing these dial balances,
Torsion also manufactures a line
of "'no-knife-edge’ balances
with capacities up to 30 kilograms,

Write for Catalog DL
for complete information.

% TORSION BALANCE ..., 50y

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

TORSION DLT5

Capacity: 500 grams

Dial graduated 10 grams

by .1 gram graduations
Readability of Dial:

TORSION MODEL DWL-3 02 grams

Capacity: 200 grams 3 v

Weight-loading Dial: -

up to 9 grams by

1 gram increments

Fine Weighing Dial:

1 gram by

.02 gram graduations

(Readability: .005 g)

TORSION DLT2
Capacity: 120 grams
Dial graduated 1 gram
by .01 gram
graduations

Readability of Dial: 2 mg

+

TORSION DWL-5
Capacity: 500 grams
Weight-loading Dial:
up to 90 grams by
10 gram increments
Fine Weighing Dial:
10 grams by

.1 gram graduations
(Readability: .02 g)

TORSION DLT2-1

Same specifications as
DLT2 but has scoop for
seeds or other bulky
material T

TORSION DWL-2
Capacity: 120 grams
Weight-loading Dial:
up to 9 grams by

1 gram increments
Fine Weighing Dial:

1 gram by

.01 gram graduations
(Readability: .002 g)

TORSION DRx

Capacity: 120 grams
Dial graduated 15 grains
by ¥ grain graduations
and 1 gram by .01 gram
graduations

Readability of Dial:

Y4 dial division

TORSION DWL2-1
Specifications are same
as the DWL-2 except that
this model has scoop for
seeds or other bulky
material




X-Ray Diffraction Equipment by RIGAKU

Shown above is the Rigaku Low Angle Scattering Goni-
ometer, one of many fine instruments designed and built
by Rigaku Ltd., pioneers in the x-ray diffraction equip-
ment field since 1923. The Low Angle Scattering Goni-
ometer has been designed for use with all standard x-ray
diffraction units, to study the size, form, orientation and

aggregate condition of fine individual particles of a sub-
stance. It is also used in studying the crystal periods of
extra-long periodic substances, by either automatic re-
cording or photographic techniques. It is useful in the
study of organic and inorganic colloids, protein mole-
cules, fiber micelles, resins, catalysts, clays, metals, etc.

LEFT The Rigaku High Temperature Specimen Holder
is nsed for investigations, at high temperatures, of solu-
bility changes as well as structural changes in the test
sample. This precision instrument maintains a tempera-
ture gradient of plus or minus 5% at temperatures up to
1500°C, in vacuum or with atmospheres such as air or
inert gas.

RIGHT The Rigaku Continuous .High Temperature
Camera has been designed to make a continuous record
of x-ray diffraction patterns of crystal specimens, in
series, on film. The camera has a unique ability to
capture ever-changing x-ray diffraction patterns, and
features a high vacuum system, high maximum tempera-
ture and simplified operation.

LEFT The Rigaku Rota Unit provides the high power
required for rapid analyses. Current of 100 mA at 50 KV
are available from various target materials. The water
cooled rotating anode is postively sealed to preclnde
water leaking into the vacuum. This highly reliable re-
search tool can be used with solids, liquids or gases.

RIGHT The Rigaku Low Temperature Specimen Holder
is used to investigate, at low temperatures, solubility and
crystal structure changes in the specimen under survey.
The temperature of the specimen is lowered to —190°C,
using liquid nitrogen as the refrigerant. The investigation
can be made with the specimen in an atmosphere of air,
inert gas, or a vacuum.

BELOW The Rigaku Microflex is a Microfocus X-ray
Diffraction Unit, designed to provide a research tool for.
the analysis of minute areas of a crystal, as well as the
crystal structure of micro substances in the specimen, ete.’
The versatile Microflex can be used as either a projec-
tion -or reflection type instrument, depending on the
specimen being analyzed.

Call or write for more information at the most convenient
of the three addresses shown below.

Erb & Gray Scientific, Inc.

Exclusive Rigaku distributors for the United States

5927 Riverdale Avenue., 1103 Westgate Avenue.,
New York 71, N. Y. Oak Park, 11l
854 South Figueroa Street, Los Angeles 17, California o v
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For accurate inspection and measurement of

DELICATE SPECIMENS, ELECTRON PHOTOMICROGRAPHS,
ULTRACENTRIFUGE AND ELECTROPHORESIS

PHOTO DATA ON PLATES AND FILM

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

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

Essentially, the Nikon 6 Optical Comparator is a projection

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

If you have an inspection or measurement problem which
lends itself to the unique capabilities of the Nikon 6 Optical
Comparator, why not tell us about it. Write to Dept. S-1.

33 NIKON, INC. INSTRUMENT DIVISION 111 Fifth Ave., N. Y. 3

NIKON OPTICAL COMPARATOR

model 6

19 JANUARY 1962
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Books on Instruments and Methods

INSTRUMENTS AND MEASUREMENTS

Chemical Analysis, Electric Quantities, Nucleonics
and Process Control

Proceedings of the Fifth International Instruments and
Measurements Conference, September 13-16, 1960, Stockholm

Edited by HELGE vON KoCH and GREGORY LJUNGBERG

Volume 1, September 1961, 506 pp., $16.00

Automatic Process Control
Physical Methods of Chemical Analysis

Volume 2, September 1961, 721 pp., $22.00

Nuclear Instrumentation
Measurements of Electric and Magnetic Quantities
Reactor Control

The proceedings of this conference, sponsored by the Royal
Swedish Academy of Engineering Sciences and the Swedish As-
sociation of Technical Physicists, are available in published form
within minimum time after their presentation. The subdvisions
of the two volumes correspond to the organization of the con-
ference. They contain 117 papers by 210 scientists representing
79 countries. The information included will be highly useful to all
scientists interested in the fields considered, for which accurate
measurement and precise control are essential.

FLUORESCENCE ASSAY IN BIOLOGY
AND MEDICINE

By SIDNEY UDENFRIEND, National Institutes of Health,
" Bethesda, Maryland

February 1962, 505 pp., approx. $12.00

Besides providing a working knowledge of fluorescence theory
and practice, this work is intended to- convey the wide. range of
potential applications of this method to structural studies on
proteins and other macromolecules, to research into enzyme-
coenzyme-substrate interaction, to immunochemistry, to studies on
endocrine secretions, and to many other areas of research and
testing. ‘Biology’ is used in a broad sense and includes applica-
tions in public health and sanitation, food inspection (including
quality control), toxicology, detection of insecticide residues, and
other specialized fields.

QUANTITATIVE ORGANIC
MICROANALYSIS

Second Edition, revised and enlarged

By AL STEYERMARK, Hoffmann-La Roche, Inc., Nutley,
New Jersey :

1961, 665 pp., $16.50

The material included in the first edition has been modified
extensively in order to incorporate recent improvements and ad-
vances in techniques. In addition, considerable material has been
added, including discussions of test samples, blank tests, descrip-
tion of a second type of efficient vibration-absorbing balance table,
enlargement of the section on microchemical balances, new Kjel-
dahl procedures to determine nitrogen in compounds in which
nitrogen is connected to nitrogen or to oxygen, oxygen flask com-
bustions, determination of fluorine, and microhydrogenation. All
of the methods included have been stringently evaluated for re-
liability in the hands of many different chemists.

- PHYSICAL METHODS IN C’HEMICAL ANALYSIS

Volume 4

Edited by WALTER G. BERL
1961, 476 pp., $16.00

ELECTROPHYSIOLOGICAL METHODS IN BIOLOGICAL
RESEARCH

By J. BURE‘S’, M. PETRAN, and J. ZACHAR
1961, 515 pp., $15.00 . :

GENERAL CYTOCHEMICAL METHODS

Edited by J. F. DANIELLI
Volume 2, 1961, 297 pp., $10.00

ULTRAVIOLET AND VISIBLE ABSORPTION SPECTRA

INDEX FOR 1955-195¢9

By HERBERT M. HERSHENSON
1961, 133 pp., $8.00

ULTRAYIOLET AND VISIBLE ABSORPTION SPECTRA
INDEX FOR 1930-1954

By HERBERT M. HERSHENSON

1956 (Third Printing, 1961), 205 pp., $12.00
INFRARED bABSORPTION SPECTRA

INDEX FOR 1945-1957

By HerBERT M. HERSHENSON
1959 (Second Printing, 1961), 111 pp., $7.00

METHODS OF EXPERIMENTAL PHYSICS
Edited by L. MARTON

Volume 3, MOLECULAR PHYSICS
Edited by DUDLEY WILLIAMS
Jannary 1962, 760 pp., $19.00
Volumes 5A and 5B, NUCLEAR PHYSICS
Edited by LUke C. L. YUAN and CHIEN-SHIUNG WU

Volume 5A, 1961, 733 pp., $18.00
Volume 5B, in preparation

GAS CHROMATOGRAPHY

Proceedings of the Second International Symposium
held in  East Lansing, Michigan, [June 1959

Edited by Hinry J. NoeseLs, Rosert F. WALL, and N.
BRENNER

1961, 464 pp., $16.00

X-RAY ANALYSIS OF ORGANIC STRUCTURES

By S. C. NYBURG
1961, 434 pp., $13.00

HISTOLOGICAL TECHNIQUES FOR ELECTRON MICROSCOPY

By D. C. PEASE
1960, 274 pp., $7.50

Detailed literature available upon request

ACADEMIC PRESS, New York and Londoh

111 Fifth Avenue, New York 3, New York
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ways PICKER NUCLEAR cax help you...

10° Neutro-ns/se

for less than 3 X 10° dollars

The Picker-Dresser Neutron Generator
is the only low cost device that allows you to:

N>  demonstrate nuclear fusion

do high energy activation studies to obtain isotopes like Nitrogen-16
(by bombarding Oxygen -16)

perform activation analyses capable of detecting concentrations
of some materials in a 10 gram sample to below 0.01 %
(for example, 0.003% of Aluminum)

produce microcurie quantities of isotopes like Sodium-24

demonstrate and test all types of neutron detectors — fast or slow
(by use of a moderator)

investigate neutron moderator materials
determine short half lives

measure detector resolving time

The Picker-Dresser Nuclear Generator is one
of the comprehensive Picker line of nuclear
instrumentation and supplies: all marketed and
serviced through a national network of company
offices staffed by trained Picker people. (Picker
alone in the nuclear field offers this caliber of
local service.)

For details call your district office (see ’phone
book) or write Picker X-Ray Corporation,
25 South Broadway, White Plains, New York,

The compact Neutron Generator
control may be located up to 20 feet
from the generator for safe operation.

19 JANUARY 1962
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Model FS-614
Six-unit Fermentor
Drive Assembly
Equipped with
Automatic Antifoam
Additionr.

Model F-05
Stainless Steel Fermentor

Model FS-314 :
Three-unit Fermentor Drive Assembly

Model FS-1114
Single-unit Fermentor Drive Assembly

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

Anerobic Studies of
Microbial and Chemical
Processes at Laboratory

For Aerobic
and

and

Pilot Plant vLevels

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

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

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

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

full year.  write FOR CATALOG FSS/1192

(1) Automatic pH Control and Antifoam Addition optional

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

Manufacturers and Distributors of Precision Laboratory Apparatus
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1 Speley B-D) iand get the very, best of circles

IN ANY BRAND OF
FILTER PAPER,
ASH CONTENT

MUST BE ioitiicsuess
N New E-D
FILTER PAPER,
IT IS 25% LOWER

STILLL

E-D, the nation’s largest and most experi-
enced producer of filter papers, is the only
U. S. manufacturer with complete pulp-
through-product processing facilities. We
control every step of the paper-making
process, not merely the final phases. What it means is
simply this: quantitative filter paper of a uniformity,
purity, and reliability you just won't find elsewhere.

|
|
| D Please send me free samples of the three new E-D Quantitative
|
|
|
! |
Just one example: ash content is a full 25% less than | eRres
|
|
|
|
|
L}

Filter Papers (#60, #70 and #80).

NAME

COMPANY

that called for in federal and ASTM specifications*.

Like to try the very best of circles in your own laboratory?
Be our guest, please. We'd like to send you free samples
of our three new quantitative filter papers (#60, #70, #80).

CITY ZONE STATE

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

THE EATON-DIKEMAN COMPANY

MOUNT HOLLY SPRINGS, PENNSYLVANIA

19 JANUARY 1962
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IN CHROMATOGRAM SCANNING.

REQUEST THIS BROCHURE-

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

INSTRUMENT COMPANY

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

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

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

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

B Reduces background to less than 10 cpm.

B Completely transistorized for longer, more re-
liable performance

B Handles chromatograms 1%2 to 4 cm. wide in
lengths to 100 ft.

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

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

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

B Windowless gas-flow, geiger detection

B Accuracy of better than 2% of count rate on
all ranges

B Compact, completely integrated, one piece unit

Designers and Manufacturers of Precision Nuclear Instrumentation for Research & P.0. Box 244 e LaGrange, lllinois e FlLeetwood 4-5656
Regional Office: 115 New Montgomery Street e San Francisco, California e EXbrook 2-0511
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A SINGLE SOURCE....

For Al yoat ‘?teqe- ptying
and #omoyam’;iny Zﬁaipmcnt

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

HOMOGENIZERS—Now a standard in the lab-
oratory, VirTis “Hi-Speed”” Homogenizers provide
remarkable efficiency for difficult homogenizing
. problems. The “45” has a top speed of 45,000 r.p.m;
the “23—23,000 r.p.m. Volumes between 0.2 ml, and
400 ml. are easily processed in the “45”. The “23”
will conveniently handle volumes between 0.2 ml.
and 200 ml.
For carefully controlled investigations using the “45”
or “23” the new VirTis Photocell Tachometer makes
an ideal companion instrument.

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

<@

THE VirTis COMPANY, INC.
GARDINER, NEW YORK




Basic Research at Honeywell

Research Center
Hopkins, Minnesota

Microplasticity: The Behavior of

Materials Under Microstresses

Minute deformations, caused by only small stresses and
involving the movement of only a few dislocations, are

not accounted for in existing stress—strain tables. Recently
such deformations have assumed vital importance and new

data are sorely needed.

The bridge-building engineer refers to his

well-thumbed tables of yield points based

on 45 years of compilation by the Bureau
of Standards and other agencies, allows a
safety factor, and rests assured his bridge
will stand and perform well for many

years. These yield stresses correspond to

a deformation of about .002 inch per inch.

But the space age engineer, concerned
with micro-inches of tolerance, finds these
tables almost useless. A deformation of
one micro-inch (.000001 in.) per inch can
be significant. Data are needed for defor-
mations of this small order of magnitude.
For example, the yield point of beryllium
is listed as 35,000 psi, a yield involving
millions of dislocations. Actually micro-
stress yields occur at 2200 psi.

Reversible elastic deformation involves
only a stretching of inter-atomic bonds.
Permanent plastic deformation results
when these bonds are broken, due to the
movement of dislocations, and new bonds
form. A one micro-inch “step” results
from the emergence of only 100 atomic
dislocations. Today’s design engineers
are concerned with just such a minute
deformation.

The regular arrangement of atoms in
a crystal is disturbed by defects. Disloca-
tions are one type of defect. These exist
naturally in crystals and normally migrate
when stress is applied. They glide along
crystallographic planes causing the crystal
to shear.

Stress levels which may be tolerated
determine the material chosen for a par-
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ticular application. Normally, in working
with metals the movement of minute dis-
locations is restricted by conventional al-
loying and heat treating techniques. This,
however, raises a serious problem for the
design engineer working to close toler-
ances in that metals so treated are no
longer thermodynamically stable. This in-
troduces potential dimensional instability.

With this as a background, Honeywell
scientists are exploring the use of uncon-
ventional materials in which dislocation
movement is fundamentally difficult due
to the character of their atomic bonding.
For example, pure alumina has proven ex-
cellent in its ability to resist disloca-
tion and to retain dimensional stability.
Honeywell engineers working with this
material successfully in advanced gyros

150X Photomicrograph of surface of etched
magnesium oxide showing the movements
of dislocations on crystal planes.

have found that dislocation movement
cannot be measured prior to fracture. At
the same time it remained dimensionally
stable up to 500°C.

Honeywell research scientists are en-
gaged in a broad program in this field and
are using a number of investigative tech-
niques. Photomicrography of etched ma-
terials is proving te be an ideal approach.
Etched pits of dislocation can be clearly
seen and have been measured. Samples
have been subjected to further stress and
the motion of dislocations noted or meas-
ured by this technique.

For some polycrystalline materials such
as aluminum and beryllium, no satisfac-
tory, delicate etch is known. Therefore
strain gages are used to measure deforma-
tion in these materials.

Obviously a better understanding of the
micromechanical behavior of materials is
needed. Where choice of materials is crit-
ical, it is essential to be able to predict
performance and to have some criteria
which ultimately resalt in improving ma-
terials.

It is hoped that present work in this
area of microplasticity will open new pos-
sibilities for the functional use of materials
presently considered unconventional and,
at the same time enable us to meet new,
more precise design requirements.

If you are engaged in scientific work in-
volving microplasticity or are interested
in techniques involved in improving the

physical properties of materials and would

like to know more about Honeywell’s re-
search in this area, you are invited to
correspond with: Dr. C. H. Li, Honeywell
Research Center, Hopkins, Minnesota.

Honeywell
IWMW
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Extinction curve of benzine vapor.

Following Attachments

are available:

Fluorescence Attachment
Chromatogram Attachment
Reflectance Attachment
Micro Cell Attachment
Flame Equipment

L AIIE TEISS, IN

485 FIFTH AVENUE, NEW YORK 17, N. Y.
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The spectral region ranges from far-ultraviolet 200 mp to near-
infrared 1,000 mp (2,500 mp by using a lead sulphide cell). The
instrument operates directly on 110-volt A.C. Voltage fluctuations
of +10% to —15% can be compensated for by means of its com-
bined magnetic and electronic voltage stabilizer. The transmission
and extinction scales are enlarged and projected on a ground-glass
window, assuring parallax-free readings.

The adjustment of the slit and that of the wave length is guaran-
teed to be free of lost motion. The slit width can be set within 0.2
mp absolute. As a consequence of the friction-free design, no lost
motion is evident when setting the wave length. For instance, the
combined error of setting and reading the wave length is guar-
anteed to be no greater than +0.05 mp at 250 mp. The effective
length of the projected micro wave length scale is enlarged so that
it is equivalent to a scale approximately 4 feet long and has a range
from 200 mpg to 2,500 mp.

Write for free detailed specifications.

COMPLETE
- SERVICE FACILITIES
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The SC-101 Manual Flow
Counter with ultra-thin
Mono/mol Window Detector.

New FD Series Flow Counter
with the ultra-thin Mono/
mol Window features plug-
in assembly.

Fifty sample capacity . . . any size up to two inch .
any type of detector (Scmtlllatxon, Flow Counters, GM
Tube) . . . simple one-knob operation . .. these exclusive
advantages plus low initial cost and low operating costs. . .are
all yours in the outstanding new Tracerlab MULTI/MATIC
Sample Counting System.

Only from Tracerlab — the world’s largest and firs¢t manu-
facturer of Sample Changers could you expect — and get —
such a revolutionary new system.

The New SC-100 MULTI/MATIC Sample
Changer provides positive, accurate positioning of samples.

Samples are readily accessible because they are loaded and -

driven on a horizontal plane (in contrast to tower or stack
types). Automatic recycling of a single sample, automatic by-
pass of empty sample positions, automatic recycling to the
starting position plus the ability to operate with all types of
detectors are other features of this most versatile new
Tracerlab development.

The New Tracerlab FD-1 and FD-2 Flow Counters
feature the ultra-thin Tracerlab Mono/mol window (less
than 125ug/cm?). These low cost units, available in 17 or 2”
window diameters plug in to a common shield and feature
low background . .. excellent plateau characteristics . .

very low gas consumption and will operate with a wide

160

Now you can do ALL your sample counting

variety of counting gases including helium-isobutane, argon-
methane, methane or natural gas.

The New Tracerlab SH-1 Shield operates with either
the automatic changer or the SC-101 Manual Changer
pictured. It accommodates both the 1”7 and 2” FD Series Flow
Counters, windowless flow counters, P-20D Scintillation
Detectors or standard GM detectors. Convenient handles
make it easy to insert or remove from any changer, shield
thickness of 2 inches of lead *provides low reproducible
backgrounds.

The Tracerlab MULTI/MATIC Sample Counting
System when combined with other Tracer/matic com-
ponents . . . scalers, time and count printers, or time, count
and CPM printers . . . provides more specific sample infor-
mation than any other system.

For complete specifications on the new low cost, economi-
cal-to-operate Tracerlab MULTI/MATIC Sample Changer
write for Bulletin M.

racerlab

DIV. OF LABORATORY FOR ELECTRONICS, INC.
1601 Trapelo Rd., Waltham 54, Mass. - 2030 Wright Ave., Richmond 3, Cal.

-
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Just published by Glas-Col

Complete new guide to
electric heating mantles

Written for laboratory directors, plant managers,
design engineers, safety directors...in 4 separate sections

GLAS-GOL HEATING MANTLES

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

Use this coupon to request sections you want . .

Section 1 Basic types of heat-
ing mantles . . . safety con-
siderations . .. how not o use
heating mantles.

Section 2 Laboratory mantles
made of glass fabrics for safe
operation to 450°C and quartz
fabrics (650°C) for flasks,
beakers, funnels, vacuum ves-
sels, evaporating dishes, bot-
tles and jars . . . heating tops

. mantles for columns and
for Soxhlet, Kjeldahl and micro
flasks . . . heating tapes and
cords . . . electrical controls
... mantle supports.

GLAs-CoL APPARATUS COMPANY
Dept. SC, 711 Hulman Street,

Terre Haute, Indiana

Please send

E] Section 1—Introduction to Heating Mantles

D Section 2—Laboratory-type Heating Mantles

[] Section 3—Industrial-scale Heating Mantles

EI Section 4—Mantles for Special Applications

Trademark Reg. U.S. Pat. Office. U.S. Patents 2,231,506; 2,282,078; 2,739,220; 2,739,221

19 JANUARY 1962

. all four if you desire!

GLAS-COL HEATING MANTLES

Section 3 Industrial-scale
mantles for glass-lined steel
vessels . . . heating chamber
blankets . . . drum heaters
. . . pipe line heating tapes.

GLAS-COL HEATING MANTLES

Section 4 “Custom’ mantles
for special applications.

World's largest
manufacturer of
heating mantles
for laboratory,
pilot plant and
chemical process
heating
applications.

Name Title
Company

Address

City Zone_—State

—_——— ]
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« . Wwith complete digital read-out...

The macro-analytical balance,
type S-5, capacity 160 grams,
reads to 5 decimal places -
the 5th place showing either
as O or 5.

cEEEp O

actual size read-out

The semi-micro balance,
type S-6, capacity 80 grams,
reads to 6 decimal places —
the 6th place showing either
as O or 5.

The new Mettler balance, type S, incorporates patented
features which have proven themselves in other Mettler
models. In addition, it has a complete digital read-out,
also patented by Mettler. This is not just a matter of great
convenience to the operator, but a completely successful
means to eliminate a significant subjective error, which
occurs when the final digits of a result are estimated.

Write to us today
for literature with Zzz g "z ‘ g z
detailed specifications.
wl METTLER INSTRUMENT CORPORATION &.o. s0x 100, princeron, new sensey
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GOLD SEAL
SLIDES

and

- GOVER
GLASSES

19 JANUARY 1962

Microslides and cover glasses bearing the familiar “‘Gold Seal”
label have set standards of quality for many years. They are as perfect
as painstaking manufacturing processes can make them. And as a
final safeguard, they are individually inspected before being packaged.

“Gold Seal” microslides are made of flawless, colorless, non-
corrosive glass. Each slide is of uniform thickness, length, and width
and has ground, polished edges. Each is precleaned and ready for use.
A special-edged Stand-Rite dispenser box, used to pack all ‘‘Gold Seal”
microslides, keeps slides upright, permits finger-tip removal without
smearing or fingerprinting.

“Gold Seal’” cover glasses are of equal excellence. Carefully selected
.and guaranteed perfect, they are made of rigidly specified, non-
corrosive, nonfogging glass of uniform thinness. Available in every
convenient size and thinness, *‘Gold Seal’’ cover glasses are dispensed
clean from lint-free plastic boxes holding one ounce of glass.

Your dealer carries ‘‘Gold Seal’’ microslides and cover glasses
and a large selection of microslide boxes, cabinets, and other acces-
sories. lllustrations and full details

of all items may be found in the C /a T
Clay-Adams catalog No. 106. If you a’a ms
do not have a copy, write today

on your institutional letterhead to: New York 10, N. Y.
163




“Porter-Blum”
ULTRA-MICROTOME'

+Patented

ALSO CUTS COSTS!

The “Porter-Blum” is the inexpensive precision
instrument for electron- and light-microscope
preparations. This ultra-microtome, known as
“the standard in its field,” will cut serial sections,
or alternate thin and thick sections, of the highest
uniformity and at the lowest possible cost. Its
purchase price is below what you would expect to
pay for an instrument of this quality, and its re-
nowned trouble-free operation keeps maintenance
costs to a minimum even under constant use.

The “Porter-Blum” will section a wide range of
difficult materials such as bone, teeth, soft met-
als, plastics, fibers, hard rubber, etc., as well as
all types of biological and plant tissues. Finger-
tip control permits ‘“dialing” required thicknesses
from 1/2 to 1/40 micron. The unique ‘“by-pass’
feature enables the operator to cut sections thick-
er than 1/2 micron when desired. Before you pur-
chase any ultra-microtome, investigate the quality
and economy available with the “Porter-Blum.”

Please ask for Bulletin SC-1-MT

Ivan Sorvall, Inc.

Norwalk, Connecticut

164
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Sgent SR Recorders v input cr

IN GAS

T ——

gt

[CHROMATOGRAPHY. "

Shown at left: S-38670 Beckman

GC2-A Gas Chromatograph..

419 JANUARY 1962

cuits, ranges, charts, and other char-
acteristics specifically engineered for
application with Beckman GC Gas
Chromatographs, Precision Chrono-
frac, and custom-made experimental
chromatographs. They offer you
these important advantages;

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

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

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

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

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

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

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

PRICES

S-72180-2 RECORDER—Poten-
tiometric,1 mv, Gas Chromato-
graph, Sargent Model SR (Pat.
No. 2,931,964). With input cir-
cuit adapted for optimum per-
formance with gas chromato-
OEAPIS . s wersrs s 555 $690.00

S-72180-3 RECORDER—Poten-
tiometric, 1 mv, Gas Chroma-
tograph, Integrating, Sargent
Model SR (Pat. No. 2,931,964).
Identical with S-72180-2 but
with S§-72170 Disc integrator
installed for continuous inte-
gration of chromatogram.
$1275.00

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

SARGENT

Scientific Laboratory Instruments
Apparatus « Supplies « Chemicals

E. H. SARGENT & CO., 4647 W. FOSTER, CHICAGO 30, ILLINOIS
Detroit 4, Mich. - Dallas 35, Texas - Birming-
ham 4, Ala. - Springfield, N.J. - Anaheim, Calif.
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BLOOD pH

pCo,
TOTAL CO,
STANDARD BICARBONATE

all in

MODEL AME1

less than minutes
at the bedside
from a blood
sample of
125 microlitres

Astrup Micro Apparatus;, RADIOMETER

The increasing importance being attached to
the acid base balance in blood, both in the
clinical and research fields, has raised a
major requirement for a new approach to these
measurements.

Such determinations must be made swiftly,
and accurately, with minimum sample require-
ments, not only for routine clinical use but for
the hitherto unserved areas of pediatrics, anes-
thesiology, and small animal research.

The Ultra Micro Astrup Apparatus by Radio-
meter fills such a need. A complete acid-base
determination covering pH, pCO,, total CO,,

SOLD AND SERVICED IN U.S.A. BY

THE LONDON COMPANY

(Formerly Welwyn International Inc.)

3355 Edgecliff Terrace CLEVELAND 11, OHIO

Standard Bicarbonate, excess acid or base, and
Buffer Base (according to Singer and Hastings),
can be made at the bedside in less than 10
minutes, on a capillary blood sample of 100-
125 ul.

Mounted on a wheeled cabinet, the unit is
completely self contained except for plug-in cone
nection to the power mains.

Write for further details on the AME1 and the
Astrup Method.

(Also available separately is the thermostated
Micro- Capillary Electrode Set E5020, for blood
pH measurements).

@= RADIOMETER

72 Emdrupvej COPENHAGEN, DENMARK

In Canada: Contact any Branch of Canadian Laboratory Supplies Limited
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After 3 years of study, Sigma is pleased to announce

The “TRIZMA®” PROJECT
To Those Who Use "TRIS” BUFFERS

"TRIZMA®’—The New Sigma Trade mark for various compounds of Tris (hydroxymethyl) aminomethane.

1. TRIZMA® BASE

Purified Tris was originally introduced for Labora-
tory Use by Sigma about 10 years ago. To use it as
a buffer partial neutralization with an acid is re-

quired. Careful control with a pH meter is of course
necessary. :

2. TRIZMA® HCI

The completely neutralized crystalline -Hydrochlo-
- ride of Tris. Another “First” for Sigmal Yields a pH
of about 4.7 in aqueous solution, but has no buffer-

ing capacity as is. Useful buffering range is between
pH 7 and pH 9, so adjustment is made with Trizma-
Base or other alkali.

3. TRIZMA® BASE and TRIZMA® HCI BLENDING

For those who want to quickly prepare a Tris Buffer
at any pH between 7.0 and 9.0, without using an
acid or pH meter, we suggest they get thoroughly
familiar with the convenience and flexibility of the
Trizma Blending Tables and Curves which are now

available. By mixing known quantities of crystalline
Trizma-Base and Trizma-HCl, any desired pH will
result. Simply change the proportion to change the
pH. Extreme accuracy is possible if the reagents are
thoroughly desiccated before weighing.

4. TRIZMA® PRE-SET pH

This is quite an accomplishment (in our opinion).
Imagine being able to dissolve a single Tris salt in
water with complete confidence that it will yield a
buffer at a certain pH! No need to check it with a
pH meter (unless of course you want to see if your
pH Meter is accuratel). Yet that is what you can do
with our “Pre-Set pH-Trizma”.

For example: If you frequently use a Tris buffer at
pH 7.9 at 25°C and 0.05M, instead of going to all
the bother dissolving the necessary amount of Tris,
titrating with HCI, and carefully measuring the pH,

5. TRIZMA®

Crystalline Mono-trismaleate. Another “First for
Sigmal” Yields a pH of about 4.7 in aqueous solu-
tion, but has no buffering capacity as is. Adjustment
is made with Trizma-Base or other alkali. The Ma-

simply order “Trizma-7.9”, Crystalline, Reagent
Grade. We will supply a beautifully crystalline Tris
which, when dissolved in water to 0.05M, will auto-
matically yield a pH of 7.9+ 0.05 at 25°C! Soon
we hope to guarantee an accuracy of =+0.02 or
better. If you use a buffer routinely at any other
temperature or concentration just tell us what is
wanted, and a precise “Trizma-Pre-Set pH” will be
supplied. Compounds are available from pH 7.0 to
pH 9.0 in increments of 0.1 pH units (7.1, 7.2, 7.3,
etc.).

MALEATE

leate is better than the HCI salt for certain appli-
cations. For example, useful buffers can be pre-
pared as low-as pH 5.5. Also it is applicable when
chlorides must be avoided.

6. EFFECT OF TEMPERATURE AND CONCENTRATION

Accurate Curves are available showing graphically
how the pH will change as temperature or concen-
tration is varied. In fact many laboratories would
do well to familiarize themselves with the very sig-

In the near future we hope to plete the bl

nificant “Temperature Coefficient” of Tris. All too
frequently it is ignored and buffers standardized

at room temperature are used at 37°C resulting in

an inadvertent change in pH.

ding tables for TRIZMA MALEATE and many other Tris salts

of biochemical interest. If interest develops, we will also offer TRIZMA MALEATE PRE-SET-pH compounds. -

Much of our work on Trizma has been condensed into our new free Technical Bulletin No. 106A
which we hope will be ready by January 1, 1962. Inquiries, suggestions, and criticisms are invited.

It is a Pleasure doing Business with Sigma— ‘
If we could acquire more people, it would be an even greater Pleasure!

SIGMA

CHEMICAL COMPANY

3500 DeKalb St., St. Louis 18, Mo., U.S.A.
MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE
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Pherograms of unmatched clarity and
resolution which can only be obtained
with the ORIGINAL Pherograph system.

PHEROGRAPH HIGH VOLTAGE
ELECTROPHORETIC SEPARATOR

FEATURES: ...over 125 instruments
1) May be used for high voltage electrophoresis cu rrently in use

only — or it may be combined with two
dimensional chromatography.

2) Two separate chambers for simultaneous or
independent operation.

3) Operational safety assured through the use
of materials having maximum insulation
qualities. Current shuts “off” as soon as
the chamber is opened.

4) Highly efficient cooling from built-in
refrigeration system. Paper does not have
to be immersed in a solvent.

5) Voltage adjustable in 9 steps.

write for catalog ESP91

BRINKMANN

BRINKMANN INSTRUMENTS, INC., 115 CUTTER MILL ROAD, GREAT NECK, N..

PHILADELPHIA - CLEVELAND - HOUSTON - MIAMI - MENLO PARK, CAL. - ST. LOUIS
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American Made — Terrific Buy!
o STEREO MICROSCOPE

Years in development. Precision Amer-
ican made. Used for checking, in-
specting, small assembly work. Up
to 3” working distance. Clear, sharp,
erect image. Wide, dimensional
fleld. 2 sets of objectives cn rotating
turret. 23X and 40X. 10 Days Free
Trial.
Stock No. 85,056-W ________
f.0.b. Barrington, N.J.
DIRECT MEASURING ATTACHMENT--with regular
comparator reticle for on-the-spot checks of linear dimen-
sions, diameters, radii and angles—in millimeters and
inches.
Stock No. 40,486-W _ $10.00 Postpaid
DIRECT MEASURING ATTACHMENT—with
measuring reticle for sand and soil analysis .
counting or measuring other particles of matter.
Stock No. 40,487-W --$10.00 Postpaid

LEARN HOW YOU SEE, HEAR,
TOUCH, TASTE AND SMELL

5 Scientific Twice Life Size Kits

Visually demonstrate the flve senses.
Find out how and why you experience
sensation or enjoy any phase of human
“life. Lab models of the eye, ear, nose,
skin, tongue and lower jaw. Eye model
features unique life movement of eye
and muscle. Ear offers full view of

" exterior and interior ears-—has see-
through features. Now for the first time available for in-
dividual, student and professional use at a reasonable
price. Each kit includes full color anatomy chart.

Stock No. 70,464-W All five Senses $10.00 Postpaid

THERMOMETER TIE BAR AND CUFF LINKS
REGISTER AS HOT CONVERSATION PIECE

Ruggedly precise new style item

in matched set of cuff links and tie

bar—featuring  non-breakable, ac-

curately  calibrated thermometers.

Sensitive to a tolerance of 1 degree

(although some wearers have noted

violent fluctuations when worn in

close proximity to certain blondes

- and redheads of the warmer sex”),

Easy to read. Indicia range from 20 (degrees) to (plus)

120 (degrees) Fahrenheit on circular dial. Silver plated,

gift boxed—Tie Bar and Cuff Links also available
separately.

Stock No. 1700-W Tie Clasp ___
Stock No. 1701-W Cuft Links _____
Stock No. 1702-W Set of Clasp & Li

--$3.25 Ppd. tax inel.
-$6.55 Ppd. tax inel.
nks,

$8.75 Ppd. tax incl.

SCIENCE TREASURE CHESTS
For Boys—Girls—Adults!

Science Treasure Chest — Extra-powerful
magnets, polarizing fliters, compass, one-
way-mirror film, prism, diffraction grating,
S and lots of other items.for hundreds of
thrilling experiments, plus a Ten-Lens Kit for making
telescopes, microscopes, etc. Full instructions included.

Stoek No. 70,342-w $5.00 Postpaid
Science. Treasure Chest Deluxe—Everything in Chest
above plus exciting additional items for more advanced

experiments includin
molecular model set,

Stock No. 70.343-W

g cyrstal-growing kit, electric motor,
first-surface mirrors, and lots moro.

$10.00 Postpaid

LIFE SIZE VISIBLE HUMAN HEAD
Full Color, Take-apart Model

Study the most complex organ easily, inex-
pensively. Ideal for student, hobbyist, pro-
fessional. You will be amazed at the detail.
Molded from actual human skull. Eyes, ears,
and teeth easily removed and disassembled
for complete study. Entire brain, spinal cord
and organs of mouth and throat presented in

Amazingly low priced—conforms to rigid

Precise,

vivid detail.

laboratory standards. 16-page fully illustrated medical
handbook included.
Stock No. 70,447-W ____________________ $9.95 Postpaid

OTHER VISIBLE TAKE-APART MODELS
Stock No. 70,470-W Heart __ --$3.00 Pstpd.
Stock No. 70,228-W Man __ $4.98 Pstpd.
Stock No. 70,283-W Woman __ --$4.98 Pstpd.

ORDER BY STOCK NUMBER
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EDMUND SCIENTIFIC CO.

ADY FOR THE SPACE and SCIENCE ERA! SEE SATELLITES, MOON ROCKETS CLO

AMAIING SCIENCE BUYS

*.for FUN, STUDY or PROFIT

ASSEMBLED
AND
READY TO USE!

craters

you 60

FREE

Photographers! This is an actual photograph
of the moon taken through our Astronomical
Telescope by a 17-year-old student.

OFFSPRING OF SCIENCE...REALLY BEAUTIFUL!

CIRCULAR DIFFRACTION-

GRATING JEWELRY
17 diameter

Shimmering rainbows of gemlike color
in jewelry of exquisite beauty—made
with CIRCULAR DIFFRACTION-
GRATING REPLICA. Just as a
prism breaks up light into its full
range of individual colors, so does
the diffraction grating. Promises to
become a rage in current fashion.

Stock No. 30,349-W Earrings ____ ----$2.20 Pstpd.
Stock No. 30,350-W Cuff Links --$2.20 Pstpd.
Stock No. 30,372-W Pendant _ --$2.20 Pstpd.
Stock No. 30,390-W Tie-Clasp __ $1.65 Pstpd.
Stock No. 40,519-W Bracelet (six 3" Gratings).

$7.70 Pstpd.

4%’ REFLECTING TELESCOPE! Up to 255X

+/ New vibration-free metal pedestal
mount. With this scope you can see
with greater power plus will split finer
stars. Mirror has twice the light gath-
ering power. Mirror guaranteed to give
theoretical limit of resolution. Rack and
pinion focusing, real equatorial mount-
ing—only one adjustment follows stars!
Aluminum tube. 6 power finder tele-
scope. 2 standard size eyepieces and
mounted Barlow lens give you powers of
45X—90X—135X—180X and 255X.
Low-cost accessory cyepiece available
for higher powers. FREE with Scope:—Valuable STAR
CHART plus 272 page “HANDBOOK OF HEAVENS”
plus ““HOW TO USE YOUR TELESCOPE” Book.
Shipping weight 25 lbs,

Stock No. 85,105-W...........

Same Telescope as
Clock Drive—

Stock No. 85,107-w

..$79.50 f.0.b.
above but equipped with Electric

$109.00 F.0.B. Barrington, N. J.

THE
PLANETARIUM
PORTRAYS THE
FASCINATING

STORY OF
EARTH
IN ACTION

Here is the story of cosmic motions—how the moon
revolves around the earth, and the ecarth around the
sun, with our planet rotating simultancously. With this
instrument, the observer sees a three-dimensional mov-
ing demonstration of how seasons, day and night, and
moon phases occur. This handsome gear-and-chain-driven
unit is supported by a smartly finished wood base. The
sun is 6” in diameter, and the earth is 4”. Planetarium
is 127 high, base 8" wide; arm is 18” long. A completely
illustrated, delightfully informative handhook included.

Stock +70,415-W___ $29.95 ppd.

STURDY—LOW. COST
PRECISE LAB BALANCE

Built for hard, daily use. Weighs
materials from 100 milligrams to
100 grams, can be used for pro-
portionate measuring. Has removable plastic pans 60mm
in dia. Features base of rugged cast iron and adjustable
on piece beam for balancing. Overall ht. 5%” x 7" long.
Comes complete with set of 12 weights ranging from
IOOmg to 50g and pr. of tweezers in wooden box, Im-
ported.

Stock No. 70,443-W____________________$15.00 Postpaid

«+ . SEND CHECK OR MONEY ORDER . . .

essential,

“HANDBOOK OF HEAVENS”
TELESCOPE”

Stock No.

BARRINGTON, NEW

SE-UP JN

Y

See the Stars, Moon, Planets Close Up!

3" ASTRONOMICAL REFLECTING TELESCOPE
60 to 180 Power. An
You’ll see the Rings of Saturn, the fascinating planet Mars, huge

I Buy! F Mt. Pal

Type

on the Moon, Star Clusters, Moons of Jupiter in detail.

Galaxies! Equatorial mount with lock on both axes. Aluminized and
over-coated
equipped with a 60X eyepiece and a mounted Barlow Lens, giving

3" diameter high-speed f£/10 mirror. Telescope comes
to 180 power. An Optical Finder Telescope, always so
is also included. Sturdy, hardwood, portable tripod— .
with Scope:—Valuable STAR CHART plus 272 page
plus “HOW TO USE YOUR
BOOK.

85,050-W . $29.95 Postpaid

MAKE YOUR OWN $300 OVERHEAD
i PROJECTOR
FOR LESS THAN $50

New Edmund Overhead Projector Optics
Kit plus locally purchased materials
gives you projector comparable to models
setting for $300 and up. Ideal for ‘‘in-
school’” and industrial instruction. A
remarkably versatile teaching aid. Ter-
rific for cartoon talks and lecture work.
Operates in lighted room. Kit includes
projection lens, condenser lens, lamp,
socket, and easy-to-follow directions.

8. N. 70,5t4:W _ $15.00 Postpaid

EXCITING NEW LOW-COST MOON MODEL—
’ AN OUTER-SPACE

CONVERSATION PIECE
Exact replica in reltef with 30,000
formations for study—peaks, cra-
ters, the 2-million-square - mile
Oceans of Storms, etc. Formations
scaled to size. Distance relation-
ships  help to narrow margins—
valuable teaching aid and outer-
space display for museums and
institutions. With proper rotation
it shows Moon Phases, and with ‘‘black
. . . spectacular effects! Made of tough, washable
plastic in three colors, can he marked without damage.
Reverse side blank to provide room for present and future
space data. Wonderful gift for amateur astronomers—space
enthusiasts. Exciting ‘‘conversation piece’’ for living room
or den, Diam. 12%, Wt. 3; 1bs. Priced remarkably low.
Stock No. 70,515-W $12.50 Postpaid

e ... |
War Surplus American-Made 7x50 Binoculars

Big savings! Brand new! Crystal
clear viewing—T7 power. Every opti-
cal element is coated. An excellent
night glass—the size recommended
for satellite viewing. Individual eye
focus. Exit pupil 7mm. Approx. field
at 1.000 yds. is 376 ft. Carrying
case included.  American 7 x 50’s
normally cost $274.50. Qur war sur-
plus price saves you real money.

Stock No. 1544-W

and lighting
light”” . .

Only $74.80 postpd.
(Tax included)
6 x 30 Binoculars—similar to above and a terrific bar-

wain,
Stock No. 963-w

$33.00 Pstpd. (Tax included)

NEW LOW PRICE FLASHLIGHT POINTER

. . . Point It Out With Arrow

Projected
Ideal for pointing out interesting
features on movie and slide projec-
tion screens. Excellent lecture tool.
For teacher use on maps, etc. Flash-
light focuscs an arrow where you
point it.

Stock No. 60,117-W

‘MAIL COUPON for FREE

160 Pages!
Over 1000 Bargains!

EDMUND SCIENTIFIC CO.,
Barringten, N. J.

ALOG "W~

CAT

Please rush Free Giant Catalog-W L
I Name ...ooviiiiiiii
IAddress
City .............Zone.......State......

.. ceee

feees it eeene

|
|
I
I
N
|
|
|
|
J

SATISFACTION GUARANTEEDI

JERSEY

169



170

Early in 1962,
subscribers to the
INDEX CHEMICUS

will receive a special
massive cumulative
index. . . .containing
over 150,000 molecular
formulas of new chemical
compounds reported in
1960 and 1961 scientific
world literature.

Prepared and printed
on a high-speed
electronic computer.

The INDEX CHEMICUS,
twice-monthly
information service,
abstracts chemical
joumal articles
“graphically’”. ...
compiles molecular
formula and author
indexes twice-monthly,
then cumulates them
every four months,

Want proof? Ask for
a free copy today.
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RECALIBRATIONS

New EAI Series 5001 Transistorized Digital Voltmeter will maintain full accuracy without recalibration

for more than six months. Accuracy specifications have significance only when supported by such
stability. This unique digital voltmeter automatically seeks out the correct range for readings of 100
microvolts to 1199.9 volts. In addition to automatic range changing and 20% over-range, it provides
floating input, accuracy of 0.01% full scale plus one digit, full time high input impedance up to 1000
megohms and an average of 200 readings per second. In all, the EAl Series 5001 is an outstanding
instrument for Ioborofory, production and system use. Write for full information today to Dept. ED 10.

Career Opportunity for Engineers — Graduate or advanced degrees in EE, Physics, Math —call or write Gordon Strout, Director-Personnel
ELECTRONIC ASSOCIATES, INC. Long Branch, New Jersey

Leader in Analogics Analog/Digital Computers Data Reduction Process Control Instruments Computation Service
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a
new
era
_ in =
- photomicrography

LEITZ ORTHOMAT
AUTOMATICALLY DETERMINES
EXPOSURES FROM 1/100th SECOND
TO 1/2 HOUR OR MORE...
COMPUTES, SOLVES ANY

35mm MICRO-PHOTO

PROBLEM AT THE

TOUCH OF A BUTTON!

NEW LEITZ ORTHOMAT...a fully automatic micro-camera attachment that
slips onto any modern Leitz microscope in seconds...frees the researcher or
lab expert from hours of painstaking trial and error. It permits any type of
photomicrography at the touch of a button.

EXCLUSIVE CHOICE OF INTEGRATING OR DETAIL EXPOSURE MEASUREMENT...
automatic exposures use integrating light measurements for histological,
biological and metallurgical specimens and phase contrast photos; detail
measurements are used for sections as small as 1/100th of the field. Faster,
more accurate photos of hematological and genetic specimens, individual
pollens or diatoms are now possibie without time-consuming test exposures.
This highly selective control also makes it easier than ever before to achieve
absolute exposure accuracy in dark field and fluorescent illumination.
AUTOMATIC EXPOSURE TIMES FROM 1/100th SECOND TO SEVERAL HOURS...
a newly designed electromagnetic shutter which, unlike mechanical shutters,
is completely free of vibration, makes possible precisely timed automatic
exposures from 1/100th second to 1% hour or more. As an added convenience,
lengthy time exposures may be interrupted and resumed as desired.

E. LEITZ, INC.,

Distributors o f

172

INSTANT EXPOSURE DURING UNINTERRUPTED OBSERVATION...optical dividers
in the ORTHOMAT allow sufficient light for exposures, yet divert enough light
into the viewing tube for continuous viewing, even in dark field or fluorescence.
This permits individual or repeated exposures at the critical moment without
interrupting observation. Electronic flash can be synchronized for live speci-
mens when extremely short exposure times are necessary. Interchangeable
film chambers permit alternation between black-and-white and color exposures
at any point on the roll.

WRITE FOR COMPLETE DETAILS AND SPECIFICATIONS...of these and many-
other exclusive ORTHOMAT features, including: image-focusing through binoc-
ular tube with automatic compensation for the interpupillary distance »
identical perfect focus in eyepiece and film plane - optical image is projected
directly onto film plane without use of reflecting surfaces « simple adjustment
of automatic controls for ASA values of various films - automatic film transport
« film counter on each 35mm film chamber - outlet that accepts timer for
automatic release at set intervals (ideal for stop motion) « synchronization for
micro-flash equipment - pedal release that leaves both hands free. s2268

468 PARK AVENUE SOUTH, NEW YORK 16, N. Y.
t he
Ernst Leitz G. m.b. H., Wetzlar, Germany—Ernst Leitz Canada Ltd.
LEICA AND LEICINA CAMERAS ' LENSES - PROJECTORS - MICROSCOPES

world-famous products of
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SCIENCE

Tough Argument on a Tender Q_uestion

The case against our matching the Soviet atmospheric tests of nuclear
weapons with a series of our own includes a respect for the good opinion
of other nations, a concern for the hazards created by the resulting radia-
tion, and the conviction that the way to stop the arms race is to stop. To
these arguments, paradoxically, may be added an argument from im-
mediate military considerations. In a recent talk at Cornell University,
Hans A. Bethe, who for some years has been advising the government on
the scientific aspects of the development and control of nuclear weapons,
reminds us that in certain cases a Soviet advance in weaponry, although
working to Soviet advantage, might also work to our advantage. He then
suggests that the Soviet tests might be just such a case.

As is well known, American strategy aims, by developing a compara-
tively invulnerable retaliatory force, to reduce the premium that the
Soviets might place on a surprise attack. Minuteman missiles launched
from hardened bases and Polaris missiles launched from submarines are
part of this effort. There is a premium on surprise attack when the at-
tacker can hope to destroy the nuclear forces of his opponent before those
forces can be used. Our possession of an invulnerable retaliatory force
reduces this premium. Such possession also reduces the likelihood of
war in another, less obvious way. It makes us, the possessors, less nerv-
ous. We need not launch an attack in response, as Bethe says, “to mere
indications on a radar screen,” for fear that our retaliatory forces will be
destroyed if the attack proves real.

The contention, as explained by Bethe, that at least part of the Soviet
tests might also operate to American advantage is based on an analysis
of the atmospheric debris and other effects of the tests. The analysis
shows that some of the series was devoted to testing weapons that, among
other possible uses, could be used in building an invulnerable retaliatory
force. Soviet possession of such a force could reduce further the likeli-
hood of war by subjecting Soviet actions to the same stabilizing influence
that such possession subjects our actions.

There is a caveat in Bethe’s account of this argument in that he notes
that it applies only to some of the Soviet gains. Other gains, he implies,
might have to be matched by a restricted series of tests on our part. But
if the main argument does play a role in a decision by President Kennedy
not to resume atmospheric testing, it will be an important application of
that new thinking about armaments which finds that security does not
always require us to stay ahead of a potential enemy. As explained by
Thomas C. Schelling in his article in 4rms Control, Disarmament, and
National Security (Braziller), an important aspect of security is stability;
stability, in turn, may be promoted at times by an increase rather than a
decrease in arms; and there may be a tacit agreement on both sides to
work for such stability.

Both Bethe in his discussion of the immediate problem and Schelling
in his general discussion are quick to point out that we do not know
whether the Soviets are interested in promoting stability in this area. In
world affairs in general, to add the obvious, it is instability that works to
Soviet advantage, and the Soviets may not be so impressed by the dangers
of nuclear war that they will purposely give up even a portion of that
advantage. Nevertheless, if they develop an invulnerable retaliatory force,
stability may be promoted, whatever the motivation behind the develop-
ment.—J.T.
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THE NEW PACKARD NARROW CONSOLE AUTO-
GAMMA® SPECTROMETER SYSTEM FEATURES A
100 SAMPLE CAPACITY WITH CONSTANT BACK-

GROUND...attained by means of a patented sample
changer which locates the test tubes peripherally
around the lead-shielded, well-type detector. Because
the distance from detector to each sample remains
constant, background remains constant even when
“hot” samples are located adjacent to samples with
little or no activity.

Another unique feature of the Model 402 Auto-
Gamma Spectrometer is a narrow window and expander

amplifier circuitry which assures stability of the
discriminators at window settings as small as 1% of
full scale. The narrow window allows the operator
to examine a small segment of the spectrum, define
true photopeaks more accurately and decrease cali-
bration time significantly.

For manual operation choose the Model 410A Auto-
Gamma Spectrometer and a well-type scintillation
detector. By adding a sample changer, automatic
control unit and a digital printer, automatic operation
will free your personnel of routine sample-handling and
data recording chores.

For a complete technical description of Auto-Gamma
Spectrometer Systems, call your Packard Sales
Engineer or write for Bulletin AD-1004.

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

NEW YORK - PHILADELPHIA *+ WASHINGTON D.C. * ATLANTA
ALBUQUERQUE -+ DALLAS * SAN FRANCISCO + LOS ANGELES

ZURICH * FRANKFURT + LONDON -+ PARIS
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ESCAMBIA CHEMICAL CORPORATION USES F &M MODEL 500 PROGRAMMED
TEMPERATURE GAS CHROMATOGRAPH TO CONTROL METHACRYLATE PROCESS

Escambia Chemical Corporation,
Wilton, Conn. recently announced a
new process for methacrylic acid and
methyl methacrylate based on the oxi-
dation of isobutylene.V Part of the
total analytical requirements for this
process is the measurement of acetone,
methanol, water, methyl methacrylate,
acetic and methacrylic acids. These
compounds are separated and measured
with an F & M Model 500 Program-
med High Temperature Gas Chroma-
tograph. Shown above is a photograph
of Mr. Robert Richmond of the Escam-
bia research staff utilizing this equip-
ment.

The chromatogram was obtained by
programming the column temperature
from 50° to 150°C at 11°C/min. and
then holding it at the upper tempera-
ture for an additional 10 minutes. The
separation was completed in less than

NORTHEASTERN OFFICE
P. O. Box 48

Morris Plains, N. J.
JEfferson 9-1221

CLEVELAND OFFICE CHICAGO OFFICE

P. O. Box 7487 P. O. Box 38
Cleveland 30, Ohio Roselle, 1!
TUxedo 6-1421 TW 4-3180

19 JANUARY 1962

MIDDLE ATLANTIC OFFICE
Starr Road and Route 41
Avondale, Pennsylvania
COlony 8-2281

20 munutes. It is unlikely that such a
complete separation could have been
effected by isothermal operation alone.
The rising baseline at 150°C is due
to the fact that the Carbowax liquid
phase began to bleed slightly. This,
however, does not interfere with the
analysis.

Accurate analyses and nearly perfect
peak shapes for water, acids, and other
polar compounds are possible through
the use of a properly prepared and
packed Haloport F column.®

Because of the wide range of its
research program, versatility is re-
quired in all instrumentation at Escam-
bia Chemical Corporation. The F & M
Model 500 Programmed Temperature
Gas Chromatograph has filled these
requirements. Ease and speed of col-
umn interchange, rapid heating and
cooling of columns, separate tempera-

HOUSTON OFFICE
4222 Richmond Avenue
Houston 27, Texas
MOhawk 7-9148

ture controls on column, injection port
and detector for maximum flexibility,
programmed and/or isothermal oper-
ation are some of the parameters
which make F&M gas chromato-
graphic instrumentation so useful in
research and development and in con-
trol operations.

(1) Schoenbrumn, E. F., Gardner, J. H.,
J. Am. Chem. Soc. 82 4905 (1960).

(2) Facts & Methods, an F & M Scientific
Corp. publication, p. 7, Fall 1961.

For further information concern-
ing application of the F & M Model
500 or other F & M instrumentation
and accessories for your analytical
requirements please write F & M
Scientific Corporation, Starr Road
and Route 41, Avondale, Pa., or any
of the district offices listed below.

F&M SCIENTIFIC CORPORATION
Starr Rd. & Route 41,

Avondale, Penna.
COlony 8-2281 (Area Code 215)
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tory applications.
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Current—2 ampere

® ADJUSTABLE HIGH VOLTAGE

LENS SUPPLY

Output Range—10 to 40 KV,
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Current—0.5 MA continuous
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A Subsidiary of Electro Scientific Industries
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rupted by flooding of reservoirs im-
pounded behind a number of dams;
(iii) the need to expand the scale of
research on the Austronesian and Pa-
puan languages (these constitute from
14 to 5 of the languages of the world);
and (iv) the need for linguistic surveys
in Southeast Asia and long-range  an-
thropological research in New Guinea
and Melanesia. '
The Section of Biological Sciences
interdisciplinary symposia on
plants and the migrations of Pacific
peoples, on Pacific Basin biogeography,
and on the biotic balance of island
faunas and floras. There were other sig-
nificant symposia on pollen clues to an-
cient Pacific floras, algal productivity
in the Pacific, ecology and protection
of rare plants, wood anatomy and tax-
onomy, the culture of pond fishes, im-
munogenetic concepts in marine popu-
lation research, the behavior of preda-
ceous marine fishes, endocrinology of
fishes, biological and physical aspects
of light in the sea, and crop pests and
biological control. The section recom-
mended that all governments support
the program of the Charles Darwin
Foundation for preserving and studying
the unique animals and plants of the
Galapagos Islands; that adequate staffs
of well-trained plant-quarantine person-
nel be employed in the Pacific Islands;
that increased impetus be given to in-
ternational research on the coconut
rhinoceros beetle and on rat control;
that the United Nations be requested to
establish an isolated island biological
laboratory for facilitating study of path-
ogens and pests; that an adequately
staffed and equipped research group
study the biology and growth of Chanos
(milkfish) in its marine environment
and locate the exact migration routes
and spawning grounds; that the prep-
aration of regional monographic floras
(similar to Flora malesiana) should
be encouraged; that a U.S. National
Tropical Botanic Garden be established
in the State of Hawaii; that all govern-
ments review the adequacy of staffing
and financing of taxonomic research for
scientific collections in their countries;
that rare plant species be preserved by
the establishment of protected reserves
in natural habitats or by cultivation in
botanical gardens; and that UNESCO
promote closer collaboration among lin-
guists, anthropologists, and botanists
in the study of Pacifiic ethnobotany.
The Section of Conservation had the
briefest program, yet presented the
longest list of resolutions—a reflection
of the many urgent problems involved

for heavy-demand
laboratory work
and process control

TYPE 1600
ELECTRIC
FURNACE

A ruggedly built unit that heats quickly and
maintains evenly distributed temperatures.
Now available for 2000° F continuous and
2150° F intermittent operation. Being of me-
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cations. Type 1600 brings to the laboratory a
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sizable samples or other work loads.

LONG-LIFE HEATING ELEMENTS form the sides,
top and bottom of the chamber. Each el t
is made of the highest quality nickel-chromium
or iron chromium aluminum (for high tempera-
ture models) alloy coil embedded in a refractory
plate for protection against damage and corro-
sion or oxidation.

DURABLE CONSTRUCTION—The furnace case is
of heavy-gauge welded and reinforced steel
construction. A full 4%" thickness of mutiple-
type, high-grade firebrick and back-up insula-
tion gives maximum insulating values to the
heating chamber. All dels heat fast—reach
1400° F (760° C) in approximately 60 minutes.

$157.50 to $192.50 according to size and tem-
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in the maintenance of plant and animal
communities in the Pacific region. The
multidisciplinary aspects of conservation
were emphasized by the considerable
number of symposia that were jointly
sponsored with other sections. Particu-
larly significant were those on ecologi-
"cal consequences of the use of toxic
chemicals in pest control, preservation
of faunas and habitats, and the role of
cultural values in land use. Discussion
in the latter symposium centered on a
vital theme—that man now possesses
the proper techniques for implement-
ing conservation, and that the real prob-
lem lies in conflicting attitudes toward
land use. The urgency of land-use plan-
ning and the setting aside of natural
areas as wilderness preserves was em-
phasized. Specific resolutions toward this
end were those urging designation of
the summit area of Mount Kosciusko,
Australia’s highest mountain, as a wil-
derness area; the creation of a National
Park on Kauai Island, to include Wai-
mea Canyon and Alakai swamp; and
the enlargement of Haleakala National

Park. Protected wilderness areas (natu-.

ral communities) should be kept dis-
tinct from scenic reserves and public
recreation areas. A list was compiled
of species of animals and birds threat-
ened with extinction (from marine tur-
tles, to Javan rhinoceroses, to the Ha-
waiian nene) to draw attention to the
‘necessity for effective protection. For
example, it was urged that the govern-
ments of Sarawak, Brunei, North Bor-
neo, and Indonesia eliminate completely
all killing, trapping, or export, under
any circumstances whatever, of the
orangutan, gibbon, or other tailless apes.
Further, the UNESCO Science Cooper-
ation Office for Southeast Asia was
asked to convene a regional meeting to
deal with problems of conservation of
natural resources.

The major symposia of the Section
of Forestry dealt with the organization
and development of research, research
methods in forest regeneration, animal-
forest relationships, tree improvement
for the Pacific region, forest inventories,
forest growth, forest fire research, ligno-
cellulose chemistry, wood anatomy and
taxonomy, structural
wood, and research in forest product
development. It was concluded that the
Food and Agriculture Organization of
the United Nations should be asked to
sponsor the collation of results of forest-
product research and to foster the inter-
change of data.

The Section of Geography returned
to the Pacific Science Congress after a
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lapse of 28 years. Over 115 geographers
from 16 countries participated. The
most significant symposia were multi-
disciplinary, cosponsored by other sec-
tions. They dealt with the history of
scientific geographical exploration in re-
lation to development of the Pacific
map, social and economic implications
of mechanization of rice agriculture,
Pacific Island terraces, Pleistocene and
post-Pleistocene climatic variations in
the Pacific area, and peasant and plan-
tation agriculture. Two commissions of
the International Geographical Union
(on World Land Use Survey and on the
Humid Tropics) held open meetings.
It was urged (i) that existing interna-
tional agreements be studied with a
view to facilitating the exchange of
maps and aerial photographs for scien-
tific purposes and establishing or
strengthening facilities for reproducing
aerial photographs; (ii) that govern-
ments of the countries concerned initiate
preparation of a comprehensive atlas
of the Pacific Basin; and (iii) that all
sources of material on the historical
cartography of the Pacific be carefully
studied and cataloged.

The major symposium of the Section
of Geophysical Sciences was the 2-day
“Matthew Fontaine Maury Memorial
Symposium for Antarctic Research.”
Other important symposia dealt with
the following subjects: large changes in
the general circulation of the atmo-
sphere and the Pacific Ocean, agricultur-
al meteorology, meteorological results
from satellite measurements, tropical
cyclones, monsoon meteorology, oce-
anographic instrumentation, radioactive
tracers in oceanography, tsunamis,
equatorial circulation in the Pacific,
North Pacific circulation, deep circula-
tion in the Pacific, volcanism and plu-
tonism in relation to types of crustal de-
formation, topography and sediments of
the Pacific, and earth’s crust in the Pa-
cific Basin. Resolutions urged the ulti-
mate establishment of an international
tsunami warning system for the Pacific,
and greater efforts to obtain gravity data
over a broader area, with special em-
phasis on the southern Pacific Ocean.

The principal symposia of the Sec-
tion of Public Health and Medical Sci-
ences dealt with nutrition survey tech-
niques and formulation of food compo-
sition tables, nutrition and cardiovascu-
lar disease, nutrition and population
control, venomous and poisonous ani-
mals and noxious plants, mammal ecol-
ogy in relation to public health, filaria-
sis and onchocerciasis, premedical edu-
cation, arthopod transmission of virus
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diseases from animals to man, avian
biology and human disease, sociocul-
tural aspects of preventive medicine,
zoonoses in the Pacific area, eradication
and control programs, and medical ecol-
ogy. Strong approval of fluoridation of
community water supplies, where engi-
neering was feasible, was expressed. It
was also the consensus that some form
of population control is imperative, for
a host of sociological reasons. Because
there is insufficient information on the
dietary intakes of “apparently healthy”
people living on the foods indigenous

to many of the Pacific areas and be
cause such information is essential tc
an understanding of dietary standard:
and the balance between food supply
and the expanding populations of the
Pacific, it was resolved that all Pacific
countries be urged to collect data re
lating to food and nutrient consumptior
of specified groups of “healthy” people
living on foods usually available.

New to the congress was the Sectior
on Scientific Information, which helc
five sessions at which 44 papers were
presented and discussed by representa:
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tives from 15 different countries and
eight international organizations. The
council of the Pacific Science Associa-
tion was asked to establish a standing
committee on communication of sci-
entific information as a means of secur-
ing the participation of Pacific-area
countries in the joint planning and exe-
cution of measures to improve com-
munication in the sciences. Improved
means of disseminating information are
needed for educating and training sci-
entific information specialists and for

maintaining cooperative regional union
lists of scientific and technical serials,
and union catalogs. Also needed are
interlibrary loan services among infor-
mation centers, loan services for indi-
vidual scientists, facilities for reproduc-
ing documents, and photocopying serv-
ices. It was announced that the Japa-
nese are considering publication in Eng-
lish of their seven bulletins of abstracts
in the physical and mathematical sci-
ences, and that the All-Union Institute
of Scientific and Technical Information
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of the Academy of Sciences of the
U.S.S.R. plans to publish abstracts of
Russian papers in English.

There were varied and exceptionally
well organized intra- and postsession
field trips, which added a great deal to
the intangible value of the congress,
providing an opportunity for partici-
pants to hold informal discussions with
their colleagues from other countries.
The delegates saw, in a relatively short
time, the outstanding features of Ha-
waii’s unusual flora and fauna, its spec-
tacular volcanic region, and its highly
developed agriculture. Oceanographic
research vessels of both the United
States and the Soviet Union held open
house for congress visitors.

There were 15 exhibits at the con-
gress. One, “Recent publications in Pa-
cific science,” was an exhibit of over
1800 books and periodicals contributed
by about 150 institutions and publishers
in 32 countries and territories through-
out the world. Another was an exhibit
of 65 panels of photocopied documents
illustrating the history of American par-
ticipation in the geographical explora-
tion, surveying, and mapping of the Pa-
cific Basin. The panels were prepared
by the U.S. National Archives and Rec-
ord Service.

The presence of such a great number
of foreign delegates from so many
countries was due in no small part to
the indefatigable efforts of the secretary-
general in publicizing the congress dur-
ing his world-wide travels, and to the
arrangements made for special chartered
flights to Hawaii from the United
States and the Pacific area. There were
33 scientists from ten Latin-American
countries, 126 from Europe, 8 from
Africa, 169 from the Pacific area, and
399 from Asia. The largest foreign de-
legations were those from Japan (144),
Australia (81), the Philippines (56),
the U.S.S.R. (54), Canada and New
Zealand (47 each), Taiwan (43), Thai-
land (37), and Indonesia (27).

An appraisal of the 10th congress
forced the Council to conclude that the
congress has grown to such a size that
the cost of holding it is a major burden
on the organizers of the host country,
and that any voluntary group of scien-
tists is strained to the utmost to cope
with its complexity. The Council con-
cluded, moreover, that it is doubtful
whether the main objective of the con-
gress—the evaluation of knowledge and
the planning of long-term research re-
quiring international cooperation—can
be satisfactorily attained with the num-
bers involved.
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Thus, in the future, congress activities
probably will be confined to problems
peculiar to the Pacific, and there will be
close consultation with international or-
ganizations (such as UNESCO, WHO,
and FAO) with active interest in Pa-
cific problems. All invitations to indi-
viduals to participate in congress pro-
grams will be issued through the rep-
resentative institution (a member of the
Pacific Science Association) of the
country of the individual invited, and
will be issued at least a year in advance.

At the closing plenary session, hon-
orary life fellowships were presented to
A. P. Ekkin of Australia and Carl
Skottsberg of Sweden. Also, it was an-
nounced that the council had accepted
the invitation of the Japanese delega-
tion, subject to official confirmation by
the Japanese government, to hold the
11th Pacific Science Congress in Tokyo
in 1966.

WiLLiaM L. THoMas, JRr.
College of Letters and Science,
University of California, Riverside
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8. Problems in Food Processing, Assoc.
of Vitamin Chemists, Chicago, Ill. (H. S.
Perdue, Abbott Laboratories, North Chi-
cago, IlL.)

9-11. National Open Hearth and Blast
Furnace Conf., American Inst. of Mining,
Metallurgical, and Petroleum Engineers,

'Detroit, Mich. (E. O. Kirkendall, AIME,

29 W. 39 St., New York 17)

12-16. Management of Science Infor-
mation Centers, Inst. on Information Stor-
age and Retrieval, 4th, Washington, D.C.
(L. H. Hattery, Center for Technology and
Administration, American Univ., 1901 F
St., NW, Washington 6)

12-23. Latin American Seminar on Ir-
rigation, 2nd, Panama City, Panama. (J.
Melendez, Jefe, Depto. de Ingenieria,
Ministerio de Agricultura, Comercio e
Industrias, Panama City)

13-14. Sanitary Engineering, 4th conf.,
Urbana, Ill. (B. B. Ewing, Dept. of Sani-
tary Engineering, Univ. of Illinois, Ur-
bana)

14-16. Biophysical Soc., 6th annual,
Washington, D.C. (D. Cowie, Dept. of
Terrestrial Magnetism, Carnegie Institution
of Washington, 5241 Broad Branch Rd.,
NW, Washington 15)

14-16. Solid State Circuits, intern. conf.,

in this neat
package...

i
C
a complete
dc laboratory

The Keithley 610A Electrometer has
64 dc ranges . . . all you need to investi-
gate in-circuit measurements with no
loading, semi-conductor parameters,
capacitor characteristics, photo-electric
devices, piezo-electrics, properties of
insulators and outputs of ion chambers.
The 610A is line-operated and comes
in bench or rack models. Brief specifi-
cations:

® 9 voltage ranges from 0.01 to 100
volts fs with 2% accuracy on all ranges.

@ input impedance selectable‘in decade
steps from 1 ohm to 10" ohms.

® 28 current ranges from 3 amperes to
10-"* ampere fs.

® 27 resistance ranges from 10 ohms to
10" ohms fs with provision for guard-
ing.

e constant current source from 1 milli-
ampere to 10-'? ampere in decade
steps.

® gains to 1000 as a preamplifier, dc to
500 cps bandwidth, 10-v and 1l-ma
outputs.

® price $565.00.

other ELECTROMETERS available:

Model 620 31 ranges, battery-operated $280.00
Model 621 37 ranges, line-operated $390.00
Model 600A 54 ranges, battery-operated ~ $395.00
Model 603 50 ke bandwidth amplifier $750.00

—
Send for latest catalog
e
¥ ok i B e gl B e
INSTRIUMEINTIT-S

12415 Euclid Avenue « Cleveland 6, Ohio
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Philadelphia, Pa. (L. Winner, 152 W. 42
St., New York 36)

14—17. National Soc. of College Teach-
ers of Education, Chicago, Ill. (E. J.
Clark, Indiana State College, Terre Haute)

16-18. Medical Congr. in Honor of the
Centennial of Bretonneau, Tours, France.
(Direeteur, Ecole Nationale de Médecine,
Tours)

17-24. Pan American Medical Women’s
Alliance, 8th congr., Manizales, Colombia.
(C. Carthers, 1661 Riverside Ave., Suite
B, Jacksonville, Fla.)

18-22. American Inst. of Mining, Metal-
lurgical, and Petroleum Engineers, annual,
New York, N.Y. (E. O. Kirkendall, AIME,
29 W. 39 St., New York 17)

18-22. Technical Assoc. of the Pulp and
Paper Industry, annual, New York, N.Y.
(TAPPI, 360 Lexington Ave., New York
17)

19-21. American Educational Research
Assoc., Atlantic City, N.J. (G. T. Buswell,
1201 16 St., NW, Washington 6)

19-21. Tracking and Command of Aero-
space Vehicles, Inst. of the Aerospace Sci-
ences, San Francisco, Calif. (IAS, 2 E.
64 St., New York 21)

19-22. American Concrete Inst., annual,
Denver, Colo. (W. A. Maples, 22400 W.
Seven Mile Rd., P.O. Box 4754, Redford
Station, Detroit 19, Mich.)

19-22. Industrial Ventilation Conf., E.
Lansing, Mich. (Engineering Dept., Michi-
gan State Univ., E. Lansing)

19-23. American Soc. of Civil Engi-
neers, Houston, Tex. (W. H. Wisely, 345
E. 47 St., New York 17)

19-23. Automatic Control in the Iron
and Steel Industry, intern., Brussels, Bel-
gium. (Institut Belge de Régulation et
d’Automatisme, 98 Chausée de Charleroi,
Brussels 6)

20-21. International Inst. of Sugar Beet
Researchers, winter congr., Brussels, Bel-
gium. (O. J. Kint, HSBR, 152 rue Beau-
duin, Tirlemont, Belgium)

2]-25. National Assoc. for Research in
Science Teaching, Washington, D.C. (H.
Branson, Dept. of Physics, Howard Univ.,
Washington 1)

22-24. American Acad. of Forensic Sci-
ences, Chicago, Ill. (W. J. R. Camp, Univ.
of Illinois, 1853 W. Polk St., Chicago 12)

22-24. Genetics Soc. of Canada, Winni-
peg, Man., Canada. (Scientific Liaison
Office, Natl. Research Council, Sussex
Dr., Ottawa, Ont., Canada)

23-24. American Physical Soc., Austin,
Tex. (K. K. Darrow, APS, Columbia Univ.,
New York 27)

23-24. Canadian Aeronautical Inst.,
mid-season meeting, Halifax, Nova Scotia.
(Scientific Liaison Office, Natl. Research
Council, Sussex Dr., Ottawa, Canada)

25-1. Pan American Assoc. of Oto-
Thino-Laryngology and Broncho-Esophag-
ology, Caracas, Venezuela. (C. M. Norris,
3401 N. Broad St., Philadelphia 40, Pa.)

26-28. Tmportance of Electricity in the
Control of Aircraft, conf., Inst. of Elec-
trical Engineers—Royal Aeronautical Soc.,
London, England. (Secretary, IEE, Savoy
Place, London, W.C.2)

26-29. Central Treaty Organization,
Economic Committee, Washington, D.C.
(Office of Intern. Conferences, Dept. of
State, Washington 25)

26-2. Current Trends in Nuclear Power,
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YOU can have
everything YOU want
in a balance

with an Ainsworth

... Speed, accuracy,
convenience,

versatility, automatic

L. \.recording. .. because

@megg‘ Ainsworth makes

A

-

... a balance for every need

substitution
weighing

two pan
analytical
chainweight
keyboard

micro
semi-micro
student

assay
recording
printing
vacuum
pressure

dual sensitivity
remote readout
explosion proof

- Tt D B S o ot o o o e e e S o o o o 2 4

for example...

the MODEL FHM
micro balance...

a long time favorite for its reliable, ver-
satile and economical performance.

Direct reading in micrograms and sen-
sitivity reciprocal of 2 micrograms.

Fine Magni-Grad® projection system
built directly into this quality instru-
ment.

Capacity: 20 grams
Sensitivity: .001 milligram

Built-in automatic keyboard range of
222 milligrams

The most complete line of analytical balances

1
I
]
1
|

Made in U.S.A. by

WM. AINSWORTH & SONS, INC.

2151 LAWRENCE ST. - TELEPHONE ALpine 5-1723 - DENVER 5, COLORADO
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Over 600 shapes & sizes
~of laboratory porcelain {

Coors Chemical Porcelain is in daily use in thousands of
laboratories the world over. There are over 600 shapes
and sizes listed in the Coors catalog.

Many items are specially designed for specific procedures or
tests. Complete range of styles and sizes for typical
laboratory operations such as ignitions,
digestions, evaporations, filtrations, grinding and pulverizing.
Are you familiar with the wide variety of modern laboratory
porcelain available to you? Let us send you a priced copy

of the complete illustrated Coors catalog.
Write, today. Coors also makes an extensive line of
ceramic tubes—new catalogs available on request.

COORS B
PORCELAIN
COMPANY

GOLDEN, COLORADO

This unit is durable and compact re-
quiring only 2’ x 3’ bench area . .. can
hold tubing from 0-64 mm through
spindle and up to 6” o.d. on the ex-
clusive contour chucks. Complete, ready.
to operate.

Price $675.00 T

IDEAL FOR PHYSICAL, CHEMICAL,
BIOLOGICAL AND ELECTRONIC LABORATORIES

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

----- .centering of a variety of

i shapes and sizes.

GL50 B FLASK HOLDER
with asbestos covered Steel
Fingers. Universal self-center-
ing; permits mounting in head
or tailstock up to 6” o.d.;
accepts blowhose and swivel.
BURNER CARRIAGE holds lathe
fire or one or two hand
torches,

7ZR) BETHLEHEM APPARATUS COMPANY, INC.
HELLERTOWN, PA,

symp., Tucson, Ariz. (L. Weaver, Nuclear
Engineering Dept., Univ. of Arizona,
Tucson) -

27-1. Application of Switching Theory
in Space Technology, symp., Palo Alto,
Calif. (J. P. Nach, Lockheed Aircraft
Corp., Sunnyvale, Calif.)

March

1-3. Florida Acad. of Sciences, Gaines-
ville. (J. B. Lackey, Dept. of Civil Engi-
neering, Phelps Laboratory, Univ. of Flor-
ida, Gainesville)

1-3. Fundamental Cancer Research,
Conceptual Advances in Immunology and
Oncology, symp., annual, Houston, Tex.
(Univ. of Texas, Anderson Hospital and
Tumor Inst., Houston 25)

1-3. Scintillation and Semiconductar
Counters, 8th symp., Washington, D.C.
(G. A. Morton, RCA Laboratories, Prince-
ton, N.J.)

2—4. National Wildlife Federation, Den-
ver, Colo. (T. L. Kimball, 1412 16 St.,

" NW, Washington 6)

* 4-7. Association for Higher Learning,
Chicago, Ill. (Chief of Information, Dept.
of the Army, Washington 25)

4-8. Association for Supervision and
Curriculum Development, Las Vegas, Nev.
(Chief of Information, Dept. of the Army,
Washington 25)

4-8. Conference on Gas Turbine Power-
Process Industries, American Soc. of Me-
chanical Engineers, Houston, Tex. (A. B.
Conlin, Jr., ASME, 29 W. 39 St, New
York 18)

5-9. Analytical Chemistry and Applied
Spectroscopy, conf. and exposition of mod-
ern laboratory equipment, Pittsburgh, Pa.
(C. F. Glick, Applied Research Labora-
tory, U.S. Steel Corp., Monroeville, Pa.)

5-16. United Nations' Economic and
Social Council, Committee for Industrial
Development, New York, N.Y. (UN.,,
New York)

8. Problems Relating to Food and Feed
Additives, Assoc. of Vitamin Chemists,
Chicago, Ill. (H. S. Perdue, Abbott Labo-
ratories, N. Chicago)

9-14. National Science Teachers Assoc.,
annual, San Francisco, Calif. (M. T. Bal-
lou, Ball State Teachers College, Muncie,
Ind.)

10-13. Microminiaturization Congr.,
New York, N.Y. (C. G. Sedan, American
Watchmakers Inst., 18465 James Couzens
Hwy., Detroit 35, Mich.)

11-17. American Congr. on Surveying
and Mapping—Amer. Soc. of Photogram-
metry, annual, Washington, D.C. (G. K.

| Emminizer, Jr.,, 106 Valley Rd., Ellicott

City, Md.)

12. Wildlife Soc., Denver, Colo. (C.
Gordon Fredine, 5921 Anniston Rd., Be-
thesda 14, Md.)

12-14. North American Wildlife and
Natural Resources Conf., Denver, Colo.
(Wildlife Management Inst.,, 709 Wire
Bldg., Washington 5)

12-16. Society of Automotive Engineers,
Detroit, Mich. (R. W. Crory, SAE, 485
Lexington Ave., New York 17)

12-23. International Radio Consultative
Committee, Study Group on Space Sys-
tems, Washington, D.C. (Palais Wilson,
Geneva, Switzerland)

13-14. Packaging of Chemical Products,
SCIENCE, VOL. 135



ULTIPLIER

0

e

PHOT

CBS Laboratories’ 14-stage
CL-1090 is the only photomul-
tiplier tube combining
LOW DARK CURRENT WITH
‘ FAST TRANSIT TIME

AtAGain |  Max Anode
of . Dark Current
10,000,000
30,000,000

0.03 microamperes

0.1 microamperes

The CL-1090 is uniquely de-
signed for high-speed, low-
noise coincidence counting.

A catalog of detailed specifica-
-tions of the CL-1090 and other
tubes in the CBS line of photo-
multipliers is available on
request. -
Engineers and Physicists: If you
are experienced in electron
optics or electronics R&D, we in-
vite you to investigate our em-
ployment opportunities. An
Equal-Opportunity Employer.

HIGH RIDGE ROAD, STAMFORD, CONNECTICUT
oA DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC. L

19 JANUARY 1962

symp., annual, St. Louis, Mo. (Manufac-
turing Chemists’ Assoc., 1825 Connecticut
Ave., NW, Washington 9)

13-15. Application of Statistics and
Computers to Fuels and Lubricants Re-
search Programs, symp., San Antonio, Tex.
(R. Quillian, Southwest Research Inst.,
8500 Culebra Rd., San Antonio 6)

13-15. Electronic Industries Assoc.,
Washington, D.C. (Chief of Information,
Dept. of the Army, Washington 25)

14-16. National Missiles and Space
Conf., Washington, D.C. (Chief of Infor-
mation, Dept. of the Army, Washington
25)

15-16. Textile Research Inst., annual,

New York, N.Y. (P. C. Alford, TRI,

Princeton, N.J.)

15-16. Western Industrial Writing Inst.,
7th Los Angeles, Calif. (R. M. Winters,
American Industrial Writing Inst., P.O.
Box 5453, Pasadena, Calif.)

15-17. Optical Soc. of America, Wash-
ington, D.C. (M. E. Warga, OSA, 1166
16 St., NW, Washington 6)

15-18. International Assoc. for Dental
Research, St. Louis, Mo. (J. C. Muhler, In-
diana Univ. Medical Center, 1120 W.
Michigan St., Indianapolis 7)

15-23. American Soc. of Tool Engineers,
annual, Detroit, Mich. (H. E. Conrad,
ASTE, 10700 Puritan Ave., Detroit 38)

18-21. American Assoc. of Dental
Schools, St. Louis, Mo. (R. Sullens,
AADS, 840 N. Lake Shore Dr., Chicago
11, IIL.)

18-22. Bilharziasis, symp., Cairo, Egypt.
(A. H. Mousa, Ciba Foundation, 41 Port-
land Pl, London, W.1, England)

18-22. International Anesthesia Re-
search Soc., Bal Harbour, Fla. (Scientific
Liaison Office, Natl. Research Council,
Sussex Dr., Ottawa, Ont., Canada)

19-23. International Conf. on Equato-
rial Geophysics, Lima, Peru. (J. A.
Broggi, Instituto Geofisico de Huancayo,
Apdo. 46, Huancayo, Peru)

19-23. National Assoc. of Corrosion
Engineers, Kansas City, Mo. (T. J. Hull,
NACE, 1061 M&M Bldg., Houston, Tex.)

20-23. American Assoc. of Anatomists,
annual, Minneapolis, Minn. (C. B. Heg-
gestad, Dept. of Anatomy, Univ. of Min-
nesota, Minneapolis 14) ’

20-23. High-Temperature  Solution
Chemistry, symp., Washington, D.C. (J.
W. Cobble, Purdue Univ., Lafayette, Ind.)

20-23. 1Institute of Metals, London,
England. (R. E. Moore, 17 Belgrave Sq.,
London, S.W.1)

20-29. American Chemical Soc., natl.,
Washington, D.C. (A. T. Winstead, ACS,
1155 16 St., NW, Washington 6)

21-24. American Orthopsychiatric As-
soc., annual, Los Angeles, Calif. (AOA,
1790 Broadway, New York 19)

2]1-24. Neurosurgical Soc. of America,
Biloxi, Miss. (Scientific Liaison Office,
Natl. Research Council, Sussex Dr., Ot-
tawa, Ont., Canada)

22-24. Michigan Acad. of Science, Arts,
and Letters, Ann Arbor. (F. C. Bald, 160
Rackham Bldg., Univ. of Michigan, Ann
Arbor)

24-31. Symbolic Languages in Data
Processing, symp., Rome, Italy. (Secre-
tary, Provisional Intern. Computation
Center, Palazzo degli Uffici, Zona dell’-
EUR, Rome)

Matheson
Small
Cylinders

. . . the easiest way to
use compressed gas

Matheson packages 86 gases in handy small
cylinders that are ideal for laboratory use.
Because of their light weight the cylinder can
be lifted easily and safely into the hood. They
fit under lab benches and are so compact you
can storée a complete stock of gases in a small
area. They're often more economical too,
since you buy only the amount of gas you
need in cylinders of the most suitable size.
(Such as No. 4 size which is only 4" x 14”).
This is especially important with corrosive
gases where long storage may cause valve
corrosion. Small cylinders may also be safer
where gaSes are flammable or toxic. Write
for our free catalog listing 86 gases and
mixtures and gas regulating equipment.

MATHESON GAS DATA BOOK

Third Edition. Needed wherever gases are used or
stored. $8.00 postpaid in the United States and Canada.

The Matheson Co., Inc.
East Rutherford, N.J.
Joliet, Ill. Newark, Calif.

Matheson of Canada, Ltd.
Whitby, Ontario



supplier of amino acids and derivatives: pioneer in purity; leader in labeling

NH,

G'4 (850 uc [ mg) L-amino acids

We make and mark the hottest (850 uc /mg) C** randomly
labeled L-amino acids currently available—at no extra cost.
This high specific activity is essential for precision measure-
ments in experiments involving high dilution factors. Radio-
chemical purity has been demonstrated by radioautographs
of precise chromatograms. Write for further information.

- SCHWARZ BIORESEARCH, INC. « Dept. 1B3 » Mountain View Avenue, Orangeburg, New York

BIOCHEMICALS « RADIOCHEMICALS » PHARMACEUTICALS for research, for medicine, for industry
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Biological digital computer is de-
signed for simultaneous, on-line cal-
culation of average biological responses
to stimuli. The computer may be used
for averaging evoked responses in the
brain, nerve potentials, retinograms,
cardiological data, phonocardiograms,
and other biologic variables. At the
end of an experimental run the average
responses are already computed. Aver-
ages may be observed during any part
of the run on an oscilloscope display.

The average responses are calculated
for 400 ordinates that may be spaced
at intervals between 155 usec and 0.16
sec per ordinate. Analysis time for the
entire 400 ordinates ranges from 62.5
msec to 64 sec, adjustable by multiples
of 2. Adjustable delay between stimu-
lus and response analysis makes it pos-
sible to analyze in detail responses far
removed in time from the stimulus.
Responses may be added or subtracted
at will. Graphic readout is provided
for strip-chart and x-y recorders. The
computer accepts a single input or up
to four inputs simultaneously. In the
latter case, the 400 ordinates are sub-
grouped in hundreds. Size of the com-
puter is 8.5 by 22 by 10.25 in., and
weight is 20 1b. (Mnemotron Corp.,
45 South Main St., Pearl River, N.Y.)

Circle 1 on Readers’ Service card

Gas-phase oxygen transducer oper-
ates by the electrochemical reduction
of oxygen on a gold electrode. The
overall reaction of the cell that con-
stitutes the transducer is represented
as: 2Cd + 0. =2CdO. No power or
external polarizing unit is required for
its operation. The gold electrode is
mounted directly beneath a thin mem-
brane that separates the electrolyte
from the gas being measured. The mem-
brane is permeable to oxygen but pre-

The information reported here is obtained
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 155. Circle the depart-
ment number of the items in which you are
interested on this card.
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New Products

vents evaporation of the electrolyte.
The transducer operates in any position
and withstands shock and vibration. Re-
sponse is linear within a range of one
atmosphere. Normal response time is
given as approximately 10 sec at 25°C
with the usual membrane thickness.
Units are available with special mem-
branes which give a response time of
about 1 sec at 25°C. This operates into
a variable resistive load to give approxi-
mately 0.25 mv/mm-Hg (oxygeén pres-
sure) between 5° and 45°C. Accuracy
of *+1 percent is said to be obtainable,
and long-range monitoring of oxygen
in the range 0 to 250 mm-Hg with =5
percent reliability is said to be possible
without great attention to details.
(Chemtronics, Inc., P.O. 417, San An-
tonio, Tex.)
Circle 2 on Readers’ Service card

Antenna contour plotter, model No.
ACP 1, maps azimuth, elevation, and
amplitude coordinates in the new IRIG
format. A complete contour plot can
be made by scanning over the sphere
of radiation of an antenna, missile, or
scale model of an airframe with the
manufacturer’s model PCP 1 automatic
position programmer and two-axis posi-
tioner. In addition to contour plots,
antenna patterns can also be recorded.
Contour increments are selectable at 1,
2, or 3 db; contour levels are empha-
sized at 0, 6, 12, 18, 24, 30, and 36 db.
Graphs plotted by the instrument are
either 5 by 10 or 10 by 20 in. (Scien-
tific-Atlanta, Inc., 2162 Piedmont Rd.,
NE, Atlanta 9, Ga.)

Circle 3 on Readers’ Service card

Temperature compensator for photo-
graphic work changes the rate of an
electric timer to compensate for tem-
perature variations in a photographic
tray or tank. Over a *=4°F tempera-
ture variation, the device is said to
permit development of negatives that
indicate an effective temperature varia-
tion of +0.2°F. (Trott Electronics Inc.,
Rochester, N.Y.)

Circle 4 on Readers’ Service card

Beryllium oxide heat sinks are said
to combine a thermal conductivity
equal to that of aluminum and an
electrical resistivity characteristic of
a pure oxide ceramic. The heat sinks
are available in kit form for engineer-
ing evaluation. Other properties claimed
for the material are low dielectric
constant and dielectric -loss, infinite
shelf life, high resistance to shock and
vibration, immunity to moisture, and
immunity to breakdown caused by
surface scratches or prolonged use at
high temperatures. (National Beryllia
Corp., First and Haskell Avenues,
Haskell, N.J.)

Circle 5 on Readers’ Service card

Portable environmental chamber is
designed for use on components and
parts undergoing vibration or shaker
test when it is impractical to bring the
item to be tested to the chamber. A
19-in. thermally insulated dome, con-
nected to the mobile chamber with two
flexible insulated hoses, fits over the

part tested. Temperature range is —100°
to +200°F. Time required to reduce
temperature from maximum to mini-
mum is said to be 45 min. Internal air
circulation prevents temperature strati-
fication. (Webber Manufacturing Co.,
P.O. Box 217, Indianapolis 6, Ind.)

Circle 6 on Readers’ Service card

Variable-area flowmeters incorporate
metal tubes for use at temperatures and
pressures beyond the range of the
glass-tube type. They are supplied in a
variety of materials to handle a wide
range of industrial chemicals. Tube
diameters range from 0.5 to 3 in. with
a corresponding water-flow range from
1 to 400 gal/min and air-flow range
from 4.2 to 1680 ft*’min (standard).
A family of interchangeable floats is
available.

The flowmeters are supplied with a
magnetic indicating extension or with a
transmitter to operate recorders, con-
trollers, or integrators. The follower
ring of the magnetic indicator travels
in a precision-bore glass tube sealed
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DOUBLE
GLOVE

for sweet music. ..

controlled, of course

FACED
BOXES

provide just the right atmosphere

This double faced
glove box, in spite of
its versatility, is stand-
ard equipment. And,
as the cartoon is sup-
posed to convey, it is
designed with tandem
viewing panels, glove
ports and lighting fix-
tures thus permitting
two operators to work
simultaneously.
K-+S+«E’ 32 page
catalog clearly por-
trays these double
faced boxes and the
many other types of
Safety Enclosures
available.

* No comment! . . .
Dopey’s just fiddling around

For complete information, )

call or write

KEWAUNEE
SCIENTIFIC
EQUIPMENT
ADRIAN,
MICHIGAN

4004 LOGAN STREET

TWISTCOCK CONNECTOR...
PRECISION ENGINEERED for
CHEMICAL I.ABORATORES

The all-polyethylene Piopger Twistcock is
FORC

botha S OCK and quick DISCONNECT
for flexible tubing. Twist 90° and it's on
. « o« twist 90° and it’s off. Seals against
30 pounds of pressure when applied to
male end. Tubing connections taper “
to V4". Made of unbreakable, corrosion-
resistant, easily - cleaned polyethylene.
Functions best where fast, sure cutoffs
are required.

PRICE — .56 each . . . $6.00 per dozen

$32.40 case (72)

Pioneer Plastics, Inc. is the manufacturing leader
in plastic laboratory apparatus. Pioneer products
have proven their economy and practicability in
chemical laboratories through the world for more
than 7 years.

WRITE FOR FREE CATALOG TODAY
ENGINEERED PLASTIC ™ LABWARE PRODUCTS

'ﬁ PIONEER
Dept. B, Box 8066
JACKSONVILLE 11, FLORIDA
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The Pump That
Never Gets Wet

OUTPUT

Fluids flow through «a flexible
tube withouf contacting the
pump. CAPACITIES UP TO 185 G.P.H.

RANDOLPH

For Literature and

prices, write the

RANDOLPH CO.
1018 Rosine Streeg,
Houston 19, Texas

JAckson 6-2091

with O-ring gaskets at each end to keep
out dust and to prevent fogging and
corrosion. A horizontal inlet fitting that
allows removal of the float and float
extension without breaking the piping
is optionally available. (Wallace and
Tiernan, Inc., 25 Main St., Belleville 9,
N.J)
Circle 7 on Readers’ Service card

Event recorder is an inkless chart
recorder that can operate more than 50
days without a change of chart. The
instrument is available with 10 or 20
channels. Information is recorded by
electrically heated stainless-steel sty-
luses. Power to heat the styluses can be
obtained from a power line or from a
12-volt storage battery. Response speed
is 1/20 sec. (Esterline Angus Instru-
ment Co., P.O. Box 596, Indianapolis
6, Ind.)

Circle 8 on Readers’ Service card

Ampere-hour meter is a micro-
coulometer consisting of a capillary
glass tube containing a mercury anode
separated from a mercury cathode by
a small electrolyte gap. Current trans-
fers mercury quantitatively across the
gap, moving the gap along the tube at
the rate of 0.96 in./ma hr. Accuracy
is said to be =2 percent. The meter
has a 6-in. active scale calibrated di-
rectly in ma hr. The device will operate
continuously on currents up to 1 ma;
it will operate in any position. (Curtis
Instruments Inc., 45 Kisco Ave., Mount
Kisco, N.Y.)

Circle 9 on Readers’ Service card

Pulse generator features rise time of
10 nsec, repetition rates to 10 Mcy/ sec,
and variable delay and width. Modular
construction and solid-state design are
used throughout the instrument. Out-
put characteristics obtainable through
interchange of standard output modules
provide for peak current of 300 ma,
maximum voltage of 20 v, mixing of
multiple channel outputs, and addition
of complementary outputs from a sin-
gle channel. (Servo-Corporation of
America, 111 New South Rd., Hicks-
ville, N.Y.)

Circle 10 on Readers’ Service card

Voltage calibrator is a two-dial in-
strument for calibration of voltmeters.
When the left-hand dial is adjusted to
the certified value of the standard-cell
voltage and the input supply is adjusted
so that the voltage at the calibration
terminal is exactly equal to the standard-
cell voltage, the voltage at the output
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terminals is said to be within =*+ 0.01

percent of the voltage indicated by the
right-hand dial. Ten output-voltage set-
tings from 0.05 to 1000 v are provided.
A calibration certificate specifies cor-
rections for the left-hand dial for in-
creased accuracy. Calibration data are
said to be accurate to better than
=+ 0.005 percent at 25°C at time of
measurément, and stability is said to be
=+ 0.005 percent, so long-term accuracy
of =+ 0.01 percent over the ambient
temperature range from 22° to 28°C
results. (Electro Scientific Industries,
Inc., 7524 S.W. Macadam Ave., Port-
land 19, Ore.)

"Circle 11 on Readers’ Service card

Thermoelectric cooling unit is de-
signed for use with stud-mounted di-
odes and transistors. The cooler con-
sists of three thermocouples, the cold
sides of which extract heat from the
component case. The heat is pumped
out to the other side of the cooler and
rejected to a chassis, fins, or other
heat sink. The device operates at 0.3
volts and up to 17 amp and is said
to pump 4.2 watts (minimum) across
zero temperature difference. (General
Thermoeleetric Corp., P.O. Box 253,
Princeton, N.J.)

Circle 12 on Readers’ Service card

Temperature compensation resistor
features temperature coefficient adjust-
able by worm-gear lead screw over a
range of +10 to +4500 parts per mil-
lion per degree Centigrade. Standard
fixed resistance values are 100, 200, and
500, 750 ohms and 1, 1.5, 2, 2.5, 3, 3.5,
4, 4.5, and 5 kohm. The resistors are
hermetically sealed in anodized alumi-
num housings measuring 1 by 1 by 0.3
in. Operating temperature range is
—55° to +150°C. (Conrad-Carson
Electronics, Inc., 1347 Broadway, El
Cajon, Calif.)

Circle 13 on Readers’ Service card

Dropping mercury electrode as-
sembly for polarography Has its basic

components—glass capillary, mercury"

reservoir, and connecting tube—
mounted in and on a rigid vertical
column rising from a circular base
that has a peripheral rim to retain
spilled mercury. A constant mercury
head is maintained by a calibrated
spring balance that supports the mer-
cury reservoir in the top of the column.
The capillary holder moves freely on
the column. (E. H. Sargent and Co.,
4647 W. Foster, Chicago 30, Iil.)
Circle 14 on Readers’ Service card
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with Polaroid® Land Back
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just 10 seconds S
from a

photomicrograph!

Here is an unequalled combina-
tion of speed, versatility and
performance in photomicrog-
raphy. With the Polaroid Land
Back, there's no guessing, no
waiting, no darkroom. And with
the newest Polaroid Land film
you get finished prints in just
10 seconds...not 60 seconds as
previously.

The Wild M20 permits continuous binocular observation. Phototube
deflects 25% of the light to binocular tube. Special format indicating
eyepiece provides rapid, perfect focusing.

The Wild M20 is available with sextuple revolving nosepiece, 20-watt
built in illumination, Cinetube, Phase Contrast, Incident Light, Vari-
color and other equipment. Write for Booklet M20.
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Atmospheric pollution tester is de-
signed for use in laboratories and
operational areas where rocket fuels
(hydrazine and UDMH) and oxidizer
(nitrogen tetroxide) are manufactured,
stored, transported, or used. The in-
strument displays the ambient fuel and
oxidizer vapor levels directly on panel
meters. Sensitivity is said to be one
part in four million for fuel vapor and
one part in one million for oxidizer.
The detector provides electrical output
signals proportional to concentration
and may be used to actuate alarm de-

vices. Both fuel and oxidizer sensing
circuits operate on the principle of gen-
eration of current in an electrochemical
cell. Power is provided by a recharge-
able wet battery. (American Systems,
Inc., 1625 East 126 St., Hawthorne,
Calif.)
Circle 15 on Readers’ Service card

Radioactivity scanner is a dual instru-
ment that produces both printed and
photographic records of radioisotope
distribution ‘in body organs. A scintil-
lation detector mounted on the instru-

NEW “HVS” JOINTS

(High Vacuum Seal)

M \\gq’ﬁ”./

NO CONTAMINATION e NO LUBRICATION REQUIRED

e EASILY ASSEMBLED AND DISASSEMBLED
e VACUUM TIGHT TO 10 mm of Hg.

B ecause the O-ring seal is above the ground joint, you never have to worry
about contamination from. solvents, vapor or atmosphere when you use
“HVS” Joints. No lubricant is needed, so contamination from that source is
also eliminated. In addition to the high vacuum seal provided by the O-ring,
a primary seal is made by the ground joint. Buna-N O-rings are standard,
but Silicone and Viton? are available.

“HVS” Joints may be incorporated into any apparatus fabricated from
hard borosilicate glass. All Inter-Joint® Glassware in “SGA” Combined Cata-
log 59 can be supplied with “HVS” Joints at no extra charge. Ask us for
details.

*Patent Applied For

{DuPont Trademark
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ment scans the area or an organ in
stepwise sweeps. Signals from the de-
tector actuate a printer and camera
mechanism. The printing device is a
relay-operated solenoid tapper that pro-
duces a line image of isotope distri-
bution. The camera mechanism is de-
signed to disclose areas having only
minor differences in isotope concentra-
tion. This is accomplished by cqvering
the complete contrast range of the film
by a slight variance in count rate.
According to the manufacturer areas
differing by as little as 10 to 20 per-
cent in isotope concentration can be
delineated in this way. Intensity of the
light source of the photoscanner is
shown on a control-panel meter for
monitoring by the operator. (Nuclear-
Chicago Corp., 359 E. Howard Ave.,
Des Plaines, I11.)

Circle 16 on Readers’ Service card

Power supply that can be program-
med may be varied over the range 100
to 3000 volts by connection of an ex-
ternal resistor across a pair of terminals.
Output voltage is 100 v + 0.001 R
(R is the programming resistance in
ohms). Output current range is 10 ma.
Regulation for line voltage changes
of =10 v is said to be =+ 0.01 per-
cent, and regulation from. no load to
full load is also 0.01' percent. Output
ripple is less than 5 mv (r.m.s.). Re-
sponse to programming command is
25 v/msec. (Carad Corp., 3381 Juni-
pero Serra Blvd., Palo Alto, Calif.)

Circle 17 on Readers’ Service card

Core memory systems are transis-
torized, high-speed, random access sys-
tems with storage capacities ranging
from 20,480 to 163,840 bits. Access
times of 2.5 to 4.0 usec and readout
cycle times of 5 to 10 usec are said to
be obtained. Features are small size,
low power consumption, modular con-
struction, and flexibility of operation.
Power supplies are an integral part of
the system; indicator panels and an off-
line memory tester are available as
accessory equipment. (Computer Con-
trol Co., 983 Concord St., Framing-
ham, Mass.)

Circle 18 on Readers’ Service card

Semi-digital volt-ohmmeter is a solid-
state instrument that combines analog
and digital measurement techniques.
Two conventional D’Arsonval meter
movements are used in an arrangement
that permits resolution of one to multi-
ply resolution of the other. One of the
meters acts as a digital indicator; associ-
ated circuitry feeds this indicator a
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A New PARR Automatic
Temperature Controller
For Bomb Calorimeters

This new thermistor-actuated system automatically
adds hot or cold water to adjust and control jacket
temperatures in any Parr Adiabatic Calorimeter. It
completely relieves the operator of all time-consuming
manual temperature adjustments, making it possible
to increase the output and improve the repeatability
in calorific tests.

Ask for Specification 2600

PARR INSTRUMENT COMPANY
211 Fifty-Third St., Moline, lllinois

COMPLETE
LINE OF
ANIMAL
CAGES

A comprehensive new catalog featuring a full line
of Acrylic Plastic, Aluminum Alloy and Stainless
Steel standard and special animal cages with num-
erous accessory items will soon be off the press.
Send for vour copy of Catalog S-1 now.

KEYSTONE PLASTICS CO.

Speciolists in Scientific Plastic Processing

701 Painter Strect, Media, Pennsylvania

THIN LAYER
CHROMATOGRAPHY
APPARATUS

The New
KENSCO
Apparatus

is

Simple to Use,
Reliable,

and

Inexpensive.

Advantages of Thin-layer Chromatography

Simplicity of technique.

Rapid separations on a micro scale of compounds
such as lipids, alkaloids, steroids, etc.

High sensitivity with sharper separations.

Applicable to.a wide range of different compounds.

Corrosive spray agents may be safety applied.

Experiments with different solvent systems may serve as a
guide for application to columns on a preparative scale.

Bibliography on request.

Send for descriptive literature. JIRSAMLIAL AN RT3 'R E N AN CORPORATION
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quantized current so that it always
points to one of its 32 graduations. The
other meter operates in analog fashion;
it is calibrated so that the span from 0
to 100 corresponds to one step of the
digital indicator. In reading the instru-
ment, the operator obtains two figures
from the quantized meter and two more
from the analog indicator. For voltage
measurements, an additional binary cir-
cuit is used to indicate polarity. Voltage
is covered from 3.2 to 3200 v in four
decades. Resistance is measured from
320 ohms to 32 megohm in six decades.
Accuracy is said to range from *+0.15
percent at the top of each range to
+0.05 percent of full scale at the bot-
tom of each range. Response time is
less than 1 sec on all except the 3.2-volt
and 32-megohm ranges; it is approxi-
mately 2 sec on these two ranges. Input
impedance is 10 megohms. (J. Omega
Co., Los Altos, Calif.)
Circle 19 on Readers’ Service card

Helium refrigerator is a low-pressure
installation that may be used to pro-
vide cold gas refrigeration at tempera-
tures as low as 8°K to an external
load. The unit may also be used for
liquefying helium when no refrigera-
tion is required. (Arthur D. Little, Inc.,
Acorn Park, Cambridge 40, Mass.)

Circle 20 on Readers’ Service card

Scanner is designed to switch data
points, in the form of contact closures
or voltage levels, sequentially to a
common output device. The scanner
may be advanced at the rate of 50,000
points per second by a negative pulse
of 10-volt minimum amplitude and
S-usec  duration. . For voltage-level
data, all lines except the one being
interrogated are inhibited; the line
being interrogated will have binary
levels -6 or 0. The output signal may
be used directly if the load impedance
is 4.7 kohm or greater. Where data
storage is in the form of contact
closures, the line being interrogated
will have O volts, and all other lines
will have —15 volts across a 1.5-kohm
load. (Datex Corp., 1307 S. Myrtle
Ave., Monrovia, Calif.)

Circle 21 on Readers’ Service card

Preset counter is a dual instrument
that adds or subtracts counts at rates up
to 100,000 counts per second. Counting
direction is controlled manually or
with automatic electronic control by
supplying input pulses to one of two
control lines. Standard models are
transistorized, with in-plane display,

and are available with two to six dis-
plays. Relay output or pulse output is
available for initiation of action when

the preset counts are completed.
(Robotomics, Inc., Phoenix, Ariz.)
Circle 22 on Readers’ Service card

Voice interference analysis set meas-
ures the intelligibility characteristics
of voice communication systems. In
operation, a sub-unit generates a tri-
angularly modulated tone at the input
of the communication channel. This
tone is fed from the output of the
channel into the voice analysis set. The
resulting signal is processed and di-
vided into 14 frequency bands that
are summed logarithmically and read
out digitally. The result is a number
called the articulation index, which is
said to be a measure of the intelligibil-
ity of a transmitted speech message
under the existing conditions. Testing
time is approximately 30 sec. (General
Electronic Laboratories, Inc., 18 Ames
St., Cambridge, Mass.)

Circle 23 on Readers’ Service card

Low-temperature circulators are de-
signed for controlled cooling of instru-

_ments. Temperature-control accuracy

within +0.02°C is said to be achieved
by the use of secondary heat exchanger
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in which an intermediate circulating
liquid is cooled by a mechanical refrig-
erator. The intermediate coolant flow
through a coil in the bath is regulated
by the control thermometer. Models are
available for temperatures to —80°C.
(Lauda Instruments, Inc., P.O. Box
422, Great Neck, N.Y))
Circle 24 on Readers’ Service card

Amplifier test console for wideband
d-c amplifiers is said to provide all test
equipment required for a comprehen-
sive check of amplifier performance.
Inter-unit connections are made so that
the amplifiers can be tested in their
operational rack modules without the
possibility of errors caused by ground
loops within the test setup. Included
are a pair of strip-chart recorders for
testing amplifier drift, a-c and d-c
signal sources, meters and an oscillo-
scope for indication, and a precise test
bridge for checking gain and phase
relationships with different filters and
loads. According to the manufacturer,
it is possible to test eight amplifiers per
hour. (Cohu Electronics, Inc., P.O. Box
623, San Diego 12, Calif.)

Circle 25 on Readers’ Service card

Strain-gage plotter furnishes digital
output for entry into computers. The
system uses ten input conditioning
modules of ten channels each. Any
module may be eliminated from a data
run by an on-off switch. The system
may be programmed to stop on over-
range to allow the operator to change
ranges manually, or the system can
read all channels and code those that
are over range. Over-range conditions
that require corrective action prior to
the next run are indicated visually.
Proper operation of the entire system
is automatically checked before acquisi-
tion of data takes place. Fixed data
may be entered by use of a parameter
board. Outputs include a decimal lamp
bank that provides continuous visual
indication of varying data, a permanent
recorder-produced analog record, a
typewritten log sheet, and punched
paper tape. (B & F Instruments, Inc.,
3644 N. Lawrence St., Philadelphia
40, Pa.)

Circle 26 on Readers’ Service card

Clean room is a mobile packaged
unit complete with filtration, humidity-
and temperature-controlled air condi-
tioning, air shower, flush lighting, inter-
lock, toilet facilities, and dressing room.
The 500-ft area of the unit room can
be expanded at any time, even during

PINPOINT ENDPOINTS PRECISELY WITH
NEW FISHER TITRIMETERY?® Precision electronics,

wide choice of electrodes permit exceptionally close determination
of titration endpoints. Range: O to +=1400 mv, O to. 14 pH. Reso-
Jution: =2 mv, =0.02 pH. Accuracy: =0.5%. New Titrimeter,
Fisher's potentiometric titrator (patent pending), comes in two de-
signs: Model 35 for manual titrations; time-saving Model 36 for
automatic and manual titration. Optional accessory kits for micro-
and Karl Fischer titrations. Full details from your nearest Fisher
branch, or write Fisher Scientific Company, - 139 Fisher Building,
Pittsburgh 19, Pa., for information Bulletin FS-247.

J-160
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working hours, by attaching additional
mobile units. Special facilities, such as
shoe cleaners, vacuum cleaners, dust
counters, sticky mats, fume hoods, and
the like, can be factory installed. All
filters and lighting bulbs are changed
from the outside. (Controlled Atmos-
phere Enclosures Mfg. Co., P.O. Box
5864, Jacksonville 7, Fla.)
Circle 27 on Readers’ Service card

Continuously variable delay line pro-
vides delay in the range O to 0.7 usec
adjustable by means of a ten-turn
screwdriver-slotted shaft. Resolution is
said to be 0.001 psec; rise time, 0.09
psec; impedance, 500 ohms; attenua-
tion, 1 db maximum; maximum distor-
tion, 10 percent. (Valor Instruments,
Inc., 13214 Crenshaw, Gardena, Calif.)

Circle 28 on Readers’ Service card

Preparative gas chromatograph sepa-
rates samples of up to 10 ml and re-
covers the separated components. The
column is made up of straight sections
of glass tubing 20-in. long by 1-in. di-
ameter, connected in series by inter-
changeable connectors. The hot-wire
thermal-conductivity detector used per-
mits the use of nitrogen as carrier gas

without inversion of peaks. Samples
are flash evaporated in a 600-ml cham-
ber filled with metal granules kept at a
temperature of up to 45°C. The col-
umn is in a thermostatically regulated
oven that can maintain any operating
temperature up to 150°C. Vapor leaves
the apparatus through a manifold with
five toggle valves, four leading into col-
lecting traps immersed in coolant and
the fifth vented. The operator actuates
the valves to collect the separated com-
ponents. (Fisher Scientific Co., Fisher
Building, Pittsburgh 19, Pa.)
Circle 29 on Readers’ Service card

Transistor regulated power-supply

modules feature remote sensing and re- -

mote programming. The modules of two
types provide outputs of 36 to 56 volts
at 0 to 0.5 amp and of 56 to 72 volts at
0 to 0.5 amp, respectively. They operate
on 115-volt (r.m..) single-phase input
power at frequency of 55 to 400 cy/sec.
Maximum ripple is 5 mv (peak to peak).
Static regulation for load is +10 per-
cent of line variation. Sensing leads,
which are separate from the output
leads, permit the unit to regulate against
voltage variations at the load rather
than at the output terminals. Recovery

achieved with
adjustable closed end

Pending
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adjustable closed end

McLEOD GAGEFE

© High precision single linear scale 0-100 mm
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®_ Closed end easily opened. for cleaning

©® Micrometer adjustment of meniscus

1. High vacuum “O” ring seal and precision ground
rod creates an adjustable closed end.

. This permits multiple selection of range with a
single linear scale.

. High precision obtained with precision bore capil-
laries and permanent ceramic scale.

. White background for easy accurate readings.

. Removable precision ground rod allows for easy
cleaning and removal of mercury separations.

. Vacuum sealed plunger allows for compact simple
adjustment of mercury meniscus. .

. Compaciness and simplicity makes this instrument
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time is 50 usec. Operation is continuous
at 35°C derating linearly to zero at
75°C. Stability is +=0.2 percent per day
under laboratory conditions. Program-
ming sensitivity is about 25 ohm/v.
(NJE Cotp., 20 Boright Ave., Kenil-
worth, N.J.)

Circle 30 on Readers’ Service card

Dual-gun oscilloscope, with frequency
response from d-c to 5 Mcy/sec, is a
portable instrument weighing 22 1b.
Identical amplifiers on each vertical
input are said to provide identical
traces over the full screen face with no
phase shift. A preamplifier built into
the lower vertical amplifier increases
sensitivity from 100 mv/cm to 1
mv/cm. Sweep range is 1 usec/cm to
1 sec/cm. Both internal and external
triggers are provided. (Packard Bell
Electronics, 12333 W. Olympic Blvd.,
Los Angeles 64, Calif.)

Circle 31 on Readers’ Service card

Recorder plots a function of time on
an 8%- by 11-in. chart in the model
HR-80 and on an 11- by 16%-in. chart
in the model HR-87. The function axis
is actuated by a null-seeking servo in
response to a low-level d-c signal. The
time axis is actuated by a synchronous
motor. Stock motors, which plug in
interchangeably, provide ranges from
10 sec to 15 min full scale. Motors
with ranges up to 24 hr are available.
Amplifier sensitivities are 1 and 10
mv/in. Accuracy is said to be *0.5
percent to 7 in./sec. on the function
axis. Input impedance is 10,000 ohms
with attenuator shunt. (Houston In-
strument Corp., P.O. Box 22234, Hous-
ton 27, Tex.)

Circle 32 on Readers’ Service card

Paper electrophoresis equipment for
separation and identification of amino
acids and peptides will take paper strips
that are 4 ft, 3 ft, and 22.5 in. long
and up to 20 in. wide. High-voltage
power supplies with silicon diodes are
available with the following ratings:
5000 volts, 300 ma; 2000 volts, 150
ma; and 150 volts, 50 ma. Other power
supplies are available on request.
(Servonuclear Corp., 28-21 Astoria
Blvd., Long Island City 2, N.Y.)

Circle 33 on Readers’ Service card

Die-wear microscope is capable of
measuring die wear over a range of
0.020 in. with accuracy said to be
+0.0005 in. or =10 percent of the
depth, whichever is greater. The in-
strument can also be used for measur-
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for accurate analyses of
gases and volatile liquids...

CENCO BASIC
CHROMATOGRAPH

Obtain qualitative and quantitative analyses quickly, accu-
rately and at low cost. The Cenco Chromatograph is a practical
instrument satisfying most routine analytical requirements. Its
quick-change columns and unique gas and liquid sampling
features enable a large variety of analyses to be made over a
relatively short period of time. Temperature regulation to 200° C
is uniform and within +0.5° or better. Separations of chem-
ical components or petroleum constituents are obtained in
minutes rather than days or weeks required by older conven-
tional methods.

No. 70130 Basic Chromatograph............ $1 029.00

CENCO AUTOMATIC
FRACTION COLLECTOR

Designed to work directly with a chromatograph, this mod-
erately priced unit holds six collection tubes each brought into
collecting position semi-automatically, enabling a single tech-
inician to attend a battery of chromatographs. The compact in-
strument comes- complete with the necessary collector tubes,
needles, Dewar vacuum flasks, and a plug and extension for
connection to a.switch on recorder for automatic operation.

No. 70152 Automatic Fraction Collector......$475.00

A wide range of preparatory and analytic chromatograph col-
umns is carried in stock at any of Cenco’s Branch Warehouses.

CENTRAL SCIENTIFIC
a division of Cenco Instruments Corporation
1700 ving Park Road ¢ Chicago 13, lllinois

Movuntainside, N. J, Montrea! Santa Claro
Somérville, Mass. Toronto Los Angeles
Birminghom, Ala.  QNMawa  Vancouver  Houston
Cenco S:A,, Breda, The Netherlands Tulso
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THE tt "
IS READY FOR NEW
COMBINATION PHASE AND ANOPTRAL

CONTRAST MICROSCOPY

A new dual purpose turret condenser of high resolution and
a sextuple nosepiece accommodating any combination of
six Phase and Anoptral objectives, enables convenient ob-
servation and comparison of Phase and Anoptral *contrast
images. The Reichert ‘'Biozet”” with centerable condenser
holder and built-in low voltage illumination is ideally suited
for this and all other investigations in transmitted light and
for photomicrography.

Write for particulars or request free demonstration.

*Anoptral contrast is negative phase contrast with
colored background added to enhance contrast.
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Hamner Nuclear

This versatile scaler performs a variety of
functions. With various plug-in accessories
it is a complete proportional, scintillation or
GM counting system. By itself, it may be
used as a system component.

Sensitivity, adjustable from —2.5 to —5 volts:
can be increased to —1 mv by using the
optional A-250 plug-in preamplifier. Pulse
pair resolution 1 usec. Maximum continuous
repetition rate, 25,000 cps. Preset counts
between 10 and 400,000 selectable in 8
steps. The N-850 is a dual purpose optional
timer operating from 1 sec. to 60 min. Ac-
curacy, =0.1 sec. Voltage range of the
optional P-4252 high voltage power supply
is 4-300—2500 volts. Line regulation is .01%
per volt change in line, 105—125 volts.
Current, 1 ma.

N-240

A Decade Scaler designed primarily for
analytical systems requiring reliability, versa-
tility and high speed. Positive or negative
pulses, with an amplitude of 4 volts, select-
able by a switch. 4 preset counts, from 10
to 100,000 also selectable by a switch. A
Hamner N-850 or N-804 Timer may be used
for preset time operation. Pulse pair resolu-
tion, 1 usec. 4 electronic decades permit a
continuous repetition rate of 250,000 cps.

N-276

Ideal for high operating speed. Staircase out-
put, compatible with HP-560A Printer, pro-
vided. 1-2-2-4 BCD code available (slight
extra cost) for other types of automatic data
handling accessories. The N-276, which has
a pulse pair resolution of 1 usec. and may
be operated at a continuous rate of 10¢ cps,
has the same input requirements as the
N-240. Choice of 15 preset counts, from 10
to 500,000. Provisions made for preset time
operation, with a timer such as the Hamner
N-803. Combined preset time-preset count
operation, in which the first event to occur
stops the counting system, also provided.

Write for information on complete
data handling systems.

Hamney

HAMNER

ELECTRONICS CO, INC.
P. O. Box 531, Princeton, I Jersey
PEnnington 7-13

ing bevels, burrs, and fillets. A hardened
and ground guide at the front of the in-
strument contacts the die edge to be
measured, automatically positioning
the microscope for best viewing. The
guide can be used in holes as small
as 3/32 in. in diameter or in slots
3/16 in. wide. (Bausch and Lomb Inc.,
Rochester 2, N.Y.)

Circle 34 on Readers’ Service card

Digital recorder is a transistorized,
electromechanical device that can print
up to five 11-digit lines per second. A
storage feature allows data transfer to
the recorder in 2 msec, after which the
driving source is released to gather
more information. Internal conhectors
route parallel-entry data to any desired
digit, and different input codes may be
used for each digit. (Hewlett Packard
Co., 1501 Page Mill Rd., Palo Alto,
Calif.)

Circle 35 on Readers’ Service card

Closed-circuit television comparator
permits examination with magnification
up to 300 times. Using a single aircraft-
type control stick, the operator can
position the image on the screen of the
cathode-ray tube and change magnifi-
cation through the entire range without
loss of focus. An accessory permits

measurement of an object or any por-

tion of it. (General Precision, Inc.,
63 Bedford Rd., Pleasantville, N.Y.)
Circle 36 on Readers’ Service card

Square-wave power sources are solid-
state devices that feature a square-wave
output of 6 v amp with rise time said
to be less than 250 nsec and symmetry
within 500 nsec, when driven by an
external sine-wave signal or a built-in
source. Output voltage is adjustable be-
tween 0 and 60 v (peak to peak), with
regulation 0.5 percent from no load to
full load and 0.1 percent from half to
full load. The instruments furnish a
single fixed frequency within the range
50 cy to 20 kcy/sec. Other models will
provide 100 v amp output and 50-cy to
50-kcy/sec frequency range. (Inter-
national Electronic Research Corp.,
Burbank, Calif.)

Circle 37 on Readers’ Service card

Portable strain-gage indicator pro-
vides digital readout and increased gage-
factor range. Strains are read directly
as the sum of the digital-counter indi-
cation and an “add-to-reading” setting.
The latter provides 12 intervals from
0 to 60,000 nin./in., and the counter
reads from O through 5000 uin./in. in

THE
MISCOMATIC  DISPENSER

*0.4% REPRODUCIBILITY

Ideal when repeated dis-
pensing is desirable. Suit-
able for small volumes. Self-
contained unit with internal
valves. Automatic self-filling
10 ml glass syringe. Inert
plastic materials throughout.
Dialed volume on vernier-
type barrel delivers pre-set

volume with

*1.0% ACCURACY

MICROCHEMICAL SPECIALTIES CO.

1825 EASTSHORE HIGHWAY

BERKELEY 10, CALIFORNIA
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V4 -in.-high numerals. Accuracy is said
to be =0.1 percent of reading or 5.0
pin./in., whichever is greater; readabil-
ity is 1 win./in. An oscilloscope output
signal permits dynamic strains, up to
50 cy/sec and 5000 gin./in., to be

viewed on any standard cathode-ray

oscilloscope. Gage-factor range is 1.50
through 4.50. (Baldwin-Lima-Hamilton
Corp., 42 Fourth Ave., Waltham 54,
Mass.)

Circle 38 on Readers’ Service card

Memory storage unit for analog
computers stores answers to problems
for presentation at a later time when
the operator wishes to compare new
values with those previously computed.
This analog-computer component is
a transistorized device about half the
size of a carton of cigarettes. Two
values can be stored in each memory
unit for future recall. Up to ten of the
units can be plugged into the manu-
facturer’s Pace 231R general-purpose
analog computer without disturbing
the use of existing summing ampli-

fiers. (Electronic Associates, Inc., Long '

Branch, N.J.)
Circle 39 on Readers’ Service card

Power supply with overvoltage pro--

tection is a transistorized device that
provides regulation within 0.01 percent
from zero to full load and for 10-per-
cent line change and 1-mv ripple. Au-
tomatic cutoff is said to operate in 50
psec for internal or. external malfunc-
tion causing short circuits, overloads,
overvoltages, transients, surges, and the
like. Overvoltage protection is provided
down to 0.5 volt above the set point. A
pushbutton switch permits reset. (Sys-
tems Research Corp., P.O. Box 251,
Northridge, Calif.)
Circle 40 on Readers’ Service card

Line driver is designed for distribu-
tion of a locally generated, amplitude-
modulated, time-code signal over a land-
line distribution system to remote in-
strumentation sites. The instrument,
model No. EECO-863, is a 12-channel
buffer amplifier designed primarily for
use with a-c signals in the frequency
range 100 to 20,000 cy/sec. Each of
the 12 channels has a high-impedance
input and a balanced low-impedance
output. (Electronic Engineering Com-
pany of California, 1601 E. Chestnut
Ave., Santa Ana, Calif.)

Circle 41 on Readers’ Service card
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Washington, D.C.
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cinated with oral vaccine do spread
virulent virus to contacts soon there-
after.” Since this was the only place in
my article where the consequences of
spread to contacts could have been ap-
propriately discussed, I should have
explained more forcibly the significance
of the fact that vaccinated persons do
not spread vaccine virus to contacts but
spread progeny virus which may be
virulent, expecially as shown for type
III. On the occasion of the Sth Inter-
national Poliomyelitis Congress in Co-
penhagen in July 1960, Gard expressed
the feelings of many at the Congress in
the following words: “The unquestion-
able capacity of live vaccine virus to
spread in the community by contact
infection is considered by some to be
advantageous as a means of immunizing
a larger fraction of the population than
was actually vaccinated. To others, in-
cluding myself, it represents a hazard,
as Dr. Francis [FThomas Francis, Jr.]
has just pointed out, as do all proce-
dures over which we cannot exercise
full control.”

Edsall’s comments on efficacy seem to
me to support my contention that the
Council report repeatedly understated
the capabilities of the formalinized vac-
cine while presenting the most optimis-

tic view of the oral vaccine. I must

especially object to the implication that
three doses of formalinized vaccine
represent the accepted schedule, ‘since
four doses have been recommended. for
several years and this course is accepted
as standard. He also omits mention of
the fact that the two types of vaccine
cannot be compared as to efficacy until
good field data on live poliovirus vac-
cine are available.

His comments on the acceptance of
oral vaccine in community-wide pro-
grams indicate that he has missed this
crucial point altogether. The data
needed before one could reasonably
expect a successful result in a nation-
wide mass immunization program would
indicate the proportion of nonimmu-
nized individuals in a community who
fail to respond to the program. A
sweeping proposal such as that of the
AMA should have awaited the results
of surveys such as that now in progress
in Harrisburg.

Edsall’s final comments are puzzling,
unless they are interpreted as evidence
of pique on the part of a member of
the Council on Drugs, rather than con-
sidered opinion. It seems obvious that
my article was not intended to be a re-
view of the extensive literature on
formalinized or live poliovirus vaccines,

19 JANUARY 1962

but rather a clarification of issues and
literature overlooked in the Council’s
repart. He continues with the wholly
unwarranted comment: “Bodian states
that the introduction of a new vaccine
under these circumstances would be un-
scientific.” On the contrary, my criti-
cism was of the premtature call for a
“change-over,” of poorly -presented
comparisons of the properties of the
two types of vaccine, and of the course
of action proposed. My statement clear-
ly focuses on the manner of introduc-
tion of the new vaccine: “the proposal

to introduce live oral poliovirus vaccine
by means of country-wide mass im-
munization programs is irresponsible in
the sense that such a procedure would
eliminate the possibility of a definitive
evaluation of either vaccine in this
country, and moreover is unlikely to
accomplish more than can be accom-
plished by a more conservative ap-

‘proach.”

As a member of the Ad Hoc Com-
mittee on Live Poliovirus Vaccine, I
recommended licensing of Sabin’s type
I oral poliovirus vaccine to the Surgeon
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- General of the U.S. Public Health Serv-

ice. I did not recommend the licensing
of Sabin’s type II vaccine, which ful-
filled all the purely technical require-
ments, because of doubts about the ef-
fects of uncontrolled widespread use of
type II on the efficacy of the type I
strain. Since I have devoted as much
committee effort on behalf of the live
poliovirus vaccine as I have on behalf
of the formalinized vaccine, I cannot
take seriously an implied charge re-
lating to the “inhumane” aspects of
“withholding” a new vaccine. My article
did not plead for inaction but for more
considered action, which would make
possible a continued attack on para-
lytic poliomyelitis. The existing evi-
dence clearly indicates that the residual
poliomyelitis problem in this country
will be solved not by reimmunizing the
adequately immunized, which is obvi-
ously going to be the major effect of
mass programs sponsored by local med-
ical societies, but by directing an equiv-
alent effort to immunizing the nonim-
munized. The particular vaccine used
is a secondary issue, perhaps, but the
energetic use of the formalinized vac-
cine would have made possible a better
evaluation than will be possible with
the now inevitable use of both vaccines.
Edsall’s experience with typhoid vac-
cine should convince him of the prac-
tical as well as the scientific importance
of adequate evaluation of public health

: procedures.

Davip BobiaN
School of Medicine, Johns Hopkins
University, Baltimore, Maryland

Inheritance in Soviet Medicine,
Psychology, and Education
In a recent letter entitled “Soviet

commitment to Lysenkoism” (I), Lin-
coln Pettit, discussing the influence of

Lysenko on “other areas of knowledge”

in the U.S.S.R., writes: “in the fields of
education, psychology, and medicine,
inheritance is ignored. Aptitude tests
are unusable; deafness, mental disor-
ders, and low intellectual capacity are
attributed, respectively, to accidents,
birth trauma, and laziness.” This state-
ment is so sweeping and so much at
variance with my own information that
a documented perusal of the topic
would seem to be in order.

1) No mention at all is made of
Lysenko or of inheritance of acquired
characteristics in the closely document-
ed and well illustrated 56-column ar-
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ticle “Human inheritance” in volume
19 of the Bol’shaya Meditsinskaya Ent-
siklopediya (Large Medical Encyclope-
dia), published in 1961, Instead, we
find in the article—in the midst of a
thorough discussion of the main tenets
and findings of classical genetics, in-
cluding 30 references to the most recent
American and Western publications—a
listing, classification (by dominant, re-
cessive, and sex-linked characters), and
description of 87 inherited diseases.
Deafness is one of the 87, and what is
said about it is this: “Early total deaf-
ness leading to deafmutism is in the
overwhelming majority of cases inher-
ited autosomally and monorecessively.

‘There are several different genes inde-

pendently capable of producing deaf-
ness. Sex-linked deafness occurs more
rarely. About half of the cases of deaf-
ness are inherited, the other half being
caused by various external factors. The
incidence of inherited deafness is about
2-3 X 10 Late otosclerotic deafness
is inherited dominantly” (2).

There is no entry for Lysenko in the
Entsiklopediya (vol. 16, 1960), but
there is an entry of two columns on
Mendel (vol. 17, 1960), and there is
one of a column and a half on T. H.
Morgan (vol. 19, 1961). v

2) Feeble-mindedness is defined in
the 1958 Uchebnik Psikhiatrii (Text-
book of Psychiatry) by Kerbikov e al.
as follows (3): “By oligophrenia (feeble-
mindedness) we mean forms of under-
developed mentality which are either
innate or acquired in early childhood
and which, while different in etiology
and pathogenesis, are to a considerable
extent similar in their clinical symptoms.
Oligophrenia is a collective concept and
not a uniform clinical unit.” And cur-
rent Soviet views on mental abilities are
summarized by Leytes in 1960 as fol-
lows (4): “Abilities as such are not
given to us ready-made at birth. Native
capacity or talent is significant but is
only one of the factors in the complex
process of the development of abilities.

. Characteristics of types of nervous
systems are the innate basis of psycho-
logical differences among individuals.”
Needless to say, the two statements are
a far cry from a view that in the
U.S.S.R. “low intellectual capacity” is
“attributed” merely to “laziness.” (Note,
however, that inadequate stimulation,
particularly in early childhood, may
well be a cause of mental retardation.)

3) Present-day Soviet psychology and
psychiatry are, as is known, wholly
Pavlovian in outlook. A basic tenet of
the outlook is Pavlov’s doctrine of con-
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stitutional types of nervous systems as
determined by innate strength, mobility,
and balance of neural excitation and
inhibition. In recent years, the “types”
doctrine has been much extended by
B. M. Teplov, the editor of Voprosy
Psikhologii, and his many followers to
include analysis of human personality
structures—an extension and an analysis
which, I venture, would, among other
things, be much too hereditarian for
the majority of our personality psychol-
ogists. Likewise, as might be suspected,
the Russians make wide use of

Pavlovian types of nervous systems in
etiological psychopathology. There is
absolutely no evidence that they “at-
tribute” mental disorders to “birth
trauma” (whatever Pettit means by it)
more frequently than we do.

4) Not a single statement on the
inheritance of acquired characteristics
appears in the panoramic 2-volume,
1656-page, 39-article survey of current
Soviet psychology, Psikhologicheskaya
Nauka v SSSR (The Science of Psychol-
ogy in the U.S.S.R.), published in 1959
and 1960 (5). Nor did the topic arise,
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formally or informally, in the recent
3-day Pavlovian Conference on Higher
Nervous Activity (6), in which six
prominent Soviet psychophysiologists
and psychiatrists participated. There is
only one short reference to behavioral
experiments on inheritance of acquired
characteristics in the long, informal,
and very specific report on the state of
current Soviet psychology made by
three outstanding American psycholo-
gists who visited the U.S.S.R. in the
summer of 1960—a largely negative
reference: The Soviet experimenters
told the American psychologists that so
far no evidence of such inheritance was
found (7). Likewise, I noted no signifi-
cant Lysenkoist trends among psycholo-
gists and psychophysiologists in my visit
last summer. Indeed, a number of
Soviet scientists have written to me to
express agreement with an article,
“Pavlov and Lamarck” (8) in which I
argued that Pavlov was not a Lamarok-
ian. I have heard no disagreement.

5) Intelligence testing was discon-
tinued in the Soviet Union in 1936,
years before Lysenko’s star had risen.
It was discontinued, as is well known, in
the wake of a resolution by the Central
Committee of the U.S.S.R. Communist
Party on “Pedological Inversions.” The
event was, by all tokens, a result of a
complex of causes, involving largely
such problems as putative interference
with ideals of ethic and occupational
equality, alleged dangers in creating 1.Q.
castes, validity of the tests, teacher re-
sponsibility, best ways of accelerating
education, and the like. General views
on heredity and environment were, to
be sure, also operative, but really much
more in relation to ease of modifying
native endowment than to denials of its
existence. To reduce it all to the simple
formula that giving up intelligence test-
ing leads to giving up the role of hered-
ity in educability is quite fallacious, if
for no other reason than that one may
be a 100-percent Lysenkoist and be-

_lieve that mental tests have much merit

or be a 100-percent hereditarian and
discredit them. Incidentally, it is my
impression that there are signs that, in a
modified form and a different frame-
work, psychometrics may again become
a part of Soviet psychology.

What has been said so far should suf-
fice to demonstrate. that whatever direct
influence Lysenko may have on present-
day Soviet genetics per se—and I am
quite sure that Pettit greatly overesti-
mates this influence (though space
permits no documentation)—the in-
direct effects of Lysenkoism on present-
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day Soviet medicine, psychology, and
education are quite limited (9). The
fact that there is no entry for Lysenko
in the Bol'shaya Meditsinskaya Entsik-
lopediya while there are substantial en-
tries for Mendel and Morgan, and the
lack of any discussion of the inheritance
of acquired characteristics in the en-
cyclopedic Psikhologicheskaya Nauka v
SSSR, are by themselves highly indica-
tive. The role of inheritance is surely
not ignored in present-day Soviet medi-
cine, psychology, and education—in-
deed, the emphasis may well be com-
parable to what it is in the United
States. The quoted statements on deaf-
ness, amentia, and mental abilities are
hardly distinguishable from American
homologs, while differences between
Soviet and American psychiatry are not
within the bounds of the heredity-
environment problem. Not once have I
come across, in recent Soviet educa-
tional and psychological writings, sharp
criticisms of “sociologism”—overesti-
mation of the role of environment in
training and education—alongside criti-
cism of “biologism”—the tendency to
overestimate heredity.

Finally, it might be noted that, at
least historically, environmentalism is
by no means a Marxist-linked position.
I know of no Soviet psychologist who
would fully subscribe to the dictum of
the late John B. Watson, founder of
American behaviorism and long vice
president of J. Walter Thompson and
Company, that, given any healthy baby
whatsoever and his (Watson’s) own
specified world to bring it up in, he
could train it to become “doctor,
lawyer, artist, merchant-chief and, yes,
even beggar-man and thief, regardless
of his talents, penchants, abilities, voca-
tions, and race of his ancestors” (10).

GREGORY RAZRAN
Department of Psychology,
Queens College, Flushing, New York
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three fields in the late 1940’s and early and
even middle 1950’s. However, on the one
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on the other, there is no evidence that in the
fields under discussion the statements were
ever anything more than formal lip-service,
without significant relation to concrete re-
search and practice.
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Communication Satellites

The entirely reasonable point of view
expressed in your news note ‘“‘Space
communications” [Science 133, 1812
(1961)] elicited from a Bell System ex-
ecutive, J. R. Pierce, a quite misleading
criticism [Science 134, 527 (1961)].

It is misleading to say, as Pierce has
on several occasions, that to stop to
consider the issue of who should own
and control communication satellites
implies delay in achieving the techno-
logical triumph of an operative com-
munication satellite system. Granted
that speed is essential, it happens that
public ownership of communication
satellites is consistent with the earliest
and most urgent use of such satellites—
that for national defense. The Advent
program (a synchronous, equatorial
system) for the military is just such a
project, built by private contractors for
government ownership and control.
Surely the less urgent civilian uses of
communication satellites will not be
delayed if a similar ultimate ownership
and control situation is considered while
the satellites are being perfected under
private contract. .

Pierce asks, “Must the very first satel-
lite communication system connect us
with all the underdeveloped countries,
where internal communication itself is
poor? How long should we wait to make
sure that these will be included? Until
the Russians have satellite communica-
tion first?” This is typical of the mis-
leading arguments on this issue ad-
vanced by Pierce and his associates.

If the highest priority communica-
tion satellite system now under develop-
ment in this country—and also in the
Soviet Union—namely, the Advent sys-
tem, proves operational, it will permit
but not require interconnection between
points in any countries of the world.
This includes all the underdeveloped
countries as well as the United States
and countries in Western Europe where
the transoceanic communication facil-
ities are presently overburdened and
inadequate. Unlike the low-altitude
satellite system which Pierce favors,
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however, the synchronous satellite sys-
tem does measure up to the second
policy “requirement” stated by Presi-
dent Kennedy in his remarks on nation-
al policy on communication satellites,
24 July 1961: “Make the system global
in coverage so as to provide efficient
communication service throughout the
whole world as soon as technically fea-
sible, including service where individual
portions of the coverage are not prof-
itable.” It also fits the concluding sen-
tence of that policy statement, in which
the President expressed his desire that
“development of this new technology
to bring the farthest corner of the
globe within reach by voice and visual
communication, fairly and equitably
available for use, proceed with -all
possible promptness.”

As against this, the low-altitude sys-
tem which Pierce is developing is suited
to a limited service. Because of their

“low altitude, between 40 and 50 satel-

lites would be needed to link by pairs
the major communication centers of the
world. Because of the rapid revolution
of these satellites -around the earth, ex-
pensive tracking and movable-antenna
equipment, in duplicate or triplicate,

‘would be needed at each of the ground

stations. The rigid barrier to multilat-
eral global use of communication satel-
lites which this Bell System plan would
impose is evident from testimony by
Herbert Trotter. He points out that with
the low-altitude system, if each of only
ten surface points were to be equipped
to communicate directly with the other
nine, more than 400 satellites and at
least 180 large moving antennas and
associated tracking equipment would be
required.

Pierce, both in his letter in Science
and in his article in the May issue of
the Bulletin of the Atomic Scientists,
tries to give the impression that tech-
nology gives a mandate to the Bell
System to which the economic and po-
litical institutions of our world should
render dutiful obeisance. “Non-techni-
cal obstacles,” “political monsters,” and
the like lead to “embroilment” of sci-
entists in “windy, empty, but terribly
dangerous debate.”

Thirty-five Congressmen, however, in
their letter to the President of 24 Au-
gust, have undercut this rather arrogant
position. Noting that a number of dif-
ferent types of communication satellite
systems are now in the research and
development stage, they observe that we
do not know which system can be put
into use first or which will be most
efficient. Given this technological un-

certainty, the complicated issue of own-
ership and control is even more uncer-
tain. Prudence, they urge, requires a
further investigation of the broadest
aspects of the ownership question. They
support the conditions set forth in the
Presidential policy statement and con-
demn the Federal Communications
Commission’s efforts to create a con-
sortium, dominated by the Bell System,
as “contrary to the policy established by
you . . . [and] contrary to the principles

" of the antitrust laws.” They request that

no decisions concerning ultimate control
be made until the entire system becomes
fully operational. And they propose that
during the interim, while all possible
speed is made on research and develop-
ment contracts, all possible questions of
international agreement, cooperation,
control, and ownership related to other
nations and the United Nations be thor-
oughly explored. This proposal would
seem to make good sense to anyone not
blinded by the interests of private
privilege.

Darras W. SMYTHE
Institute of Communications Research,
University of Illinois, Urbana

In the letter on which Dallas W.
Smythe comments I criticized what
seemed to me to be a rather mislead-
ing account of the satellite situation.
Since Smythe has raised somewhat
broader issues, I think it only fair that
in reply I should state my views (which
are not necessarily those of other Bell
System employees).

The first step in satellite communica-
tion should be to meet real and pressing
human needs by providing more circuits
between our own country and other
countries which have highly developed
communication systems. An extension
to less technologically advanced coun-
tries could follow quickly with either
high or low satellites, despite the pecu-
liar figures ascribed to Herbert Trotter,
which are misleading if nothing else.
Today, by means of Bell System and
cooperating foreign facilities, you can
call over 160 different political areas,
and it seems to me ridiculous to be-
lieve that the Bell System would
abandon this policy of widespread tele-
phone communication if it were al-
lowed to use satellites as well as cables
and short-wave radio.

I favor any sort of satellite that can
provide useful, practical communica-
tion first. We still have much to learn,
and we may learn a great deal, not only
through Advent but also through
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NASA’s Relay and Syncom satellites
and the Bell System’s Telstar I satellite,
all to be launched in 1962. Certainly
we’ll have synchronous satellites, but
lower-altitude satellites may come
sooner, and according to W. Meckling
[Science 133, 1885 (1961)] they may
even be more economical.

In regard to the use of satellites, the
Bell System finds itself in a novel and
peculiar position. In the past the Bell
System has been able to use any new
science and technology that would give
better and cheaper communication.
Sometimes the science and technology
have been of Bell System origin (for
example, the transistor and the nega-
tive-feedback amplifier) and sometimes
of outside origin (the triode and the
traveling-wave tube). In this way the
communication provided by the Bell
System has steadily improved, through
such advances as automatic switching,
multiplex transmission, coaxial cable,
microwave radio relay, long- and short-
wave transoceanic radio, and submarine
telephone cables. It seems to me that it
would be very unfortunate if the Bell
System, which has shown itself very
effective in improving communication
through new science and technology,
should be denied any new science and
technology that could be used to im-
prove its service, and I include the
science and technology of space. I
believe that thinking of a particular
area such as space as in some way set
apart from the rest of science and
technology is wrong and a bar to
progress.

The uncertainty as to whether or not
telephone systems, here and abroad,
will be allowed to incorporate satellites
as well as short-wave radio and trans-
oceanic cables into their pattern of in-
ternational communication will, if it
persists, discourage research and devel-
opment of satellite communication by
those most skilled in the art. And, if
those who now provide international
communication are not allowed to oper-
ate satellite communication systems,
who will? I find it hard to believe that
an entirely new organization, whether
under the control of the United Nations
or the Government of the United States
(would the latter be acceptable to other
nations?), can be brought quickly and
harmoniously into operation. But per-
haps 35 Congressmen can work miracles
that are beyond the understanding of
this one somewhat bewildered engineer.

J. R. PIERCE
Bell Telephone Laboratories,
Murray Hill, New Jersey
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Principles, Politics, and Patent Policy

In a discussion of the Kefauver drug
bill in “Science and the news” (), your
commentator concludes with the state-
ment: “the basic issue at this point in
the drug inquiry [is] . . . What is the
relationship between the patent system
and the economics of research and how
would that relationship be affected by
the senator’s proposed revision?” Your
commentator has not dug deeply enough
and has limited his question to a very
small part of a series of incidents bear-
ing on the patent system.

The Supreme Court of the United
States has always regarded (2) the grant
of a patent as a reward to one who has
benefited the public by a novel creation.
The Constitution of the United States,
as a basis of our patent system (3), sets
out the inducement for such reward.

The reward theory is based on the
apparent and well-established belief that
an inducement for early disclosure out-
weighs any disadvantage in according
a property right for a limited number
of years (4). Other industrial countries,
such as the Netherlands, Switzerland,
and Germany—after much debate and
vacillation (5)—have followed the lead
of the United States in recognizing this
principle.

In more recent years, members of one
school of thought have been vociferous
in direct or indirect attacks on this
principle. These attacks have appeared
in many forms, such as denial that a
patent constitutes a personal. property
right; allegations that the grant of a
patent takes something away from the
public; and insistence that there must
be commercialization of patented sub-
ject matter for a patent to continue to
be effective, that patented subject mat-
ter should be shared with commercial
competitors, that selected industries
should be circumscribed in obtaining
or using patent rights, that areas of
invention, apart from private initiative
and enterprise, should belong to the
government, and that even partial con-
tribution of government dollars to
private efforts in research or develop-
ment should be cause for depriving
private enterprise of potential patent
rights. Some in this school would go
even further by proposing that earlier
independent patent rights and accumu-
lated know-how be swept in, on one
basis or another, insofar as they relate
to the subject matter under considera-
tion.

All things considered, there are ever-
increasing signs of mounting attacks on
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the U.S. patent system and of desire
on the part of individuals to eliminate
or whittle down the reward motive sup-
portive of ‘the patent grant. In enlisting
the support of some legislators, certain
politicians and economists, by their
testimony or writings, make it abun-
dantly plain that they are moved more
by emotional attitudes or academic
beliefs than by facts. Actual and pro-
posed legislative acts in response to
such motivation can only serve to pre-
vent the public from obtaining the
benefits of early disclosure.

It is time, if not past time, to revert

to fundamentals. What is the main drive
behind these attritional legislative acts
or proposals? Who can be expected to
benefit from them? Is the public aware
that patent legislation is becoming
more and more a form of punishment
rather than of reward? Is it clear that
pending proposals to charge more for
patent applications, to add new taxes
on patents, to limit the life of selected
patents, to require that patent assets be
shared, and to deny grant of, or title
to, patents in prescribed areas are all
forms of penalty?

The attritional effect, besides affect-
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ing industrial concerns, will be felt in
time by the individual inventors. In the
case of free-lance inventors, their bur-
dens will be increased and their in-
centives lessened. In the case of inven-
tors within industrial establishments, it
may be predicted that they will have
fewer opportunities to disclose and to
receive new knowledge, and that the
stimulation and challenge supplied by
the patent system as originally con-
ceived and constituted will thus be
diminished.

In “Patents and the corporation
(1958),” a report by students at the
Harvard Business School, there is
reference to a survey which was under-
taken of 288 U.S. corporations. It is
clear from this report that the impor-
tance of a patent varies with the branch
of industry, the stage of growth of the
company, and the proposed end use of
the patent. Seven out of 91 companies
indicated that patent protection plays a
very important role in their decision to
undertake research and development,
while a majority indicated it was of
some significance. Thirty-four of these
companies named profits gained through
exclusive sales of products developed
through research and development as
a most important source of revenue for
supporting research and development
programs, while 14 named such profits
as a second most important source of
revenue.

Let us consider the case of com-
pulsory licensing on a reasonable
royalty basis. According to the report
cited above, out of 91 companies, 18
would decrease their research and de-
velopment effort under such legislation,
three would discontinue their effort,
and 21 would patent only inventions
which would necessarily become known
to competitors. The willingness to
undertake research and development
would lessen with increase in the need
to rely upon secrecy.

Since technological secrecy results
in a serious waste of scientific man-
power and since an overall reduction
in the research and development effort
has an inhibiting effect on advances into
new channels of inquiry, the price paid
for the changes proposed in the patent
system would be too high.

To put it mildly, it is time to ask
whither are we bound. It is time to
oppose legislative proposals that emas-
culate, step by step, our patent system.
It is time to stop changing our patent
system into one that is punitive and/or
one that involves increasing risks. The
present steady erosion of our patent sys-
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tem can only lead, in time, to its even-
tual demise and to the loss of its favor-
able effects. Thus, through inaction, the
system can be destroyed by proponents
of unproved economic or social theories.
Let us make sure that reason and
reward prevail, instead of revolutionary
revision and punitive measures.

A. B. BAKALAR
Shell Development Company,
Emeryville, California
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Diet and Fallout Hazards

Over and above the long-term hazard
from long-lived isotopes, such as stron-
tium-90 (half-life 28 years) and cesium-
137 (half-life 33 years), there is the
more immediate hazard from a number
of short-lived isotopes, such as, for
example, iodine-131 (half-life 8 days).
It is the purpose of this letter to suggest
a relatively simple modification in the
dietary pattern that will appreciably re-
duce the hazards from the short-lived
isotopes.

A large part of the radiation from
fallout isotopes consists of g-radiation.
Because of its short range, g-radiation
becomes of significance primarily when
ingested in food. Because the g-radia-
tion is thus incorporated in human tis-
sue, its short half-life becomes a hazard
rather than a help, since the radiation
is concentrated in the immediately sur-
rounding tissue. Further complication
is provided by the body’s inclination to
concentrate certain elements in specific
tissues. Many of these tissue-radioiso-
tope links are known (the concentration
of iodine by the thyroid is a good ex-
ample). Others, however, may yet be
discovered. The hazard arises from the
abnormal concentration of an isolated
isotope in a small tissue mass.

A considerable reduction in the radi-
ation hazard from short-lived isotopes
can be achieved by simply taking ad-
vantage of the short-lived nature of the
radiation. As an example, iodine-131
has a half-life of 8 days. This means
that in 56 days the radiation is only
(*2)', or 1/128, its original value.

The solution, therefore, involves a
simple modification of the established
nutritional pattern of eating foods that
are as fresh as possible to a pattern of
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eating foods that have been stored as
long as practicable. For many foods
available in frozen or canned form, this
presents no real problem. For others,
such as fresh milk and rapidly growing
and perishable fresh vegetables, the so-
lution is to minimize or eliminate these
from the diet until the present rash of
atmospheric nuclear tests has ceased.
Fortunately, the great majority of fall-
out isotopes are short-lived. Only a
few, such as strontium-90, cesium-137,
and carbon-14, are long-lived. These
latter present a problem not so readily
solved.

H. A. POEHLER
Eau Gallie, Florida

Welfare Agencies

I am writing in connection with the
brief notice [Science 134, 1058 (1961)]
regarding the Rockefeller Foundation
Report entitled “Voluntary Health and
Welfare Agencies in the United States,”
in which you say the report states that
voluntary health and welfare agencies
“often compete wastefully among them-
selves.” You further say, “The agencies,
the report states, do much good but
often fail to tell the truth about their
programs and financing” (italics mine).

I know it is difficult to excerpt from
an 88-page report and condense it
accurately, but I think that your nega-
tive statement fails to touch the true
emphasis of the report. The significance
of this report, in my estimation, is that
it shows the tremendous participation of

the American public in voluntary health

and welfare activities, and shows an in-
creasing financial support from the
public. The report calls for measures
which would essentially introduce more
standardization, better methods of
evaluation, and greater application of
management principles to agencies that
have grown through the philanthropic
impulses and personal concern of the
American people. In my 22 years in
this field I have found that most agen-
cies have done everything possible “to
tell the truth about their programs and
financing” but that they have a practical
limitation in that they attempt to put as
much of the contributor’s dollar as
possible into carrying out the programs
rather than telling about them. I would
certainly commend the report to all of
my fellow readers of Science, and I be-
lieve it will have a profound effect upon
this field for many years to come.

I am proud to say that the Los
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Angeles County Heart Association has,
for a number of years, been carrying
out the activities recommended by the
report and has been a leader in analyz-
ing and applying the best management
and community-organization principles
to operations in the health field. We
have regular agency evaluation and
have pioneered in the application of
uniform accounting principles. I know
also that we are not unique in this
respect. We welcome increased interest
in the very complex problem of finding
ways-to achieve scientific management
and administration and still maintain
“voluntary” efforts.

I do wish to comment that many of
the observations of the report have the
limitations of generalizations and that
some are of questionable validity. Uni-
form accounting may be convenient for
research investigators but is not essential
for honest reporting of different pro-
grams of different organizations. This is
certainly a more complex problem than
many amateur administrators realize.

CHAUNCEY A. ALEXANDER
Los Angeles County Heart Association,
Los Angeles, California

Pitfall

Ann Roe, in her recent article, “The
psychology of the scientist” [Science
134, 456 (1961)], discussed at some
length the personal commitment of a
scientist to a hypothesis he has formu-
lated. A warning of this emotional pit-
fall has nowhere been better expressed
than in the words of Francis Bacon (in
his Novum Organum): “In general let
every student of nature take this as a
rule—that whatever his mind seizes and
dwells on with peculiar satisfaction is to
be held in suspicion; and that so much
the more care is to be taken, in dealing
with such questions, to keep the under-
standing even and clear.”

F. G. Woop, Jr.
Marineland Research Laboratory,
St. Augustine, Florida

Fluoridation

Some of the letters on fluoridation
(I-3) which appeared in response to
Levine’s thoughtful note (4) merit
attention. They tend to perpetuate a
number of misconceptions about fluori-
dation which I believe it is important
to correct.
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The scientific basis of
has been discussed competently and
extensively (5, 6). It is, of course, im-
possible to cover briefly all the argu-
ments proposed in the past by anti-
fluoridationists, but I should like to
review certain fundamentals that are
pertinent to the correspondence.

The fluoridation program is founded
on the observation that people who
have lived continually from birth in
areas where the domestic water con-
tains fluoride ion in a concentration of
approximately 1 part per million de-

fluoridation -

velop substantially fewer carious lesions
than comparable populations whose
water contains only trace amounts of
fluoride. This observation has been
confirmed repeatedly by independent
investigators in many parts of the
world, in communities where the fluo-
ride is present either naturally or as a
controlled supplement to a fluoride-
deficient water supply.

The mechanism of the fluoride effect
is still under study, but available evi-
dence supports the hypothesis that, in
populations exposed to fluoridated wa-
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ter, such water exerts a beneficial in-
fluence upon the teeth themselves. dur-
ing the period of their development
and calcification (6). The effect is pro-
duced during childhood, but it persists
throughout life, even though the indi-
vidual may in later years live in an
area where the fluoride content of the
water is suboptimal.

Several correspondents revive the
suggestion that fluoride could be pro-
vided in tablet form or in salt, milk,
bottled drinking water, and other
vehicles. The suggestion appears rea-
sonable until one recalls that ‘the
efficacy of such alternatives to fluori-
dation has not adequately been demon-
strated and that there are cogent rea-
sons to suggest that they should not be
expected to yield comparably good
results.

A bottle of fluoridated water in the
refrigerator will provide only a fraction
of the water normally consumed in the
diet. Important sources, such as the
water used in cooking, canning, and
the manufacture of bottled beverages,
would be by-passed. The child would
not receive fluoride in the water that
he consumes at school or elsewhere
when he is away from home.

Fluoride provided solely in milk or
table salt would not reach infants in
appropriate amounts, because these
products are not usually fed to babies
until they are several months old. More-
over, the distribution of fluoride-forti-
fied milk or salt would have to be con-
trolled carefully to insure that the
products would not be available in
communities or rural homes where the
water already contained enough fluo-
ride; the possibility of inducing mild
dental fluorosis must be considered,
even though that condition is undesir-
able only from the standpoint of ap-
pearance, not of health. A child who
continually received adequate fluoride
from water and food and additional
amounts from milk and salt might de-
velop signs of dental fluorosis. Manu-
facturers are not presently prepared to
cope with these problems on a wide
scale.

The diligent use of tablets or ex-
temporaneously prepared water under
careful supervision has been recognized
conditionally by the Council on Dental
Therapeutics of the American Dental
Association to be a safe procedure
when community fluoridation programs
are not operating (7). But the council
emphasizes that evidence for the effi-
cacy of these procedures, even when
they are carried out conscientiously by
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responsible parents, is meager. Suffi-
ciently large groups of individuals have
not yet been studied, and the investi-
gations that have been reported were
not satisfactorily controlled. Many did
not cover a suitably long period of
time. The studies demonstrated clearly,
however, that the administration of
fluoride by these means produced no
harmful effects. Economically, water
fluoridation remains the least expensive
method for providing fluoride supple-
ments appropriately. This fact stands,
despite the juggling of figures and the
many misinterpretations which have
been employed to challenge it.

The concept advanced by Court (2)
that fluoridation should not be accepted
“until . . . [it] is demonstrated to be
the only feasible method of reducing
dental caries” is patently absurd. No
hungry man- would rationally refuse
to accept a wholesome meal until he
had been shown that there was no other
source of nourishment.

Those who continue to charge that
the use of fluoridated water is harmful
have yet to produce supporting evi-
dence that will withstand scientific
scrutiny. Proponents of fluoridation as
a health measure have studied the as-
pect of safety with extreme care and
have found no evidence of harm. One
pioneer of fluoridation programs said
many years ago that the opponents tell
us, in effect, “We know you haven’t
found any evidence of harm but we
know it’s there; keep looking.” - Vigi-
lance has not slackened, but all re-
sponsible health organizations are con-
vinced that the use of water fluoridated
at the recommended level is safe for all
populations and all age groups.

Arguments concerned with mass
medication, deprivation of individual
liberty, invasion of privacy, infringe-
ment of religious freedom, and the
like have been weighed repeatedly in
the courts and invariably have been
rejected.

Rodale’s remarks (3) should be con-
sidered against the background of the
many quaint but hardly scientific no-
tions about “natural” foods, “organic
gardening,” and the like which are pro-
moted through the articles and the
abundant pages of advertising in his
magazine, Prevention. The “reputable
and capable scientists,” and the ‘“evi-
dence indicating that fluoridation is a
potentially harmful practice” which he
says these scientists have produced,
evidently failed to impress evaluating
agencies of the American Dental Asso-
ciation, American Medical Association,
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National Research Council, American
Public Health Association, and many
other groups acknowledged to be repu-
table, including the Council of the
American Association for the Advance-
ment of Science.

The opposition to fluoridation has
awakened the interest of behavioral
scientists, who see in it an excellent op-
portunity for field study (8). It is to be
hoped that psychologists and sociol-
ogists will succeed in explaining why
fluoridation is resisted so frequently in
spite of the overwhelming evidence of
its safety and benefits. Perhaps, too, the
more vociferous opponents of fluori-
dation will search their souls more
closely and consider whether they are
morally justified in satisfying their
emotional needs by striving to deny
relief from dental pain and disease to
millions.

SHOLOM PEARLMAN

Council on Dental Research, American
Dental Association, Chicago, Illinois
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With the publication of Pearlman’s
letter, Science concludes the current
series of letters on the fluoridation issue.
For the time being, no further com-
ments on this subject will be accepted.
—ED.
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Evaluating Spectrophotometer Performance

PHOTOMETRIC ACCURACY and REPRODUCIBILITY:

The precision to which the instrument measures the absorbance of a sample (accuracy)
and repeats this measurement (reproducibility).

Cary Model 14 records spectra
accurate and reproducible to .002
at 1.0 absorbance

unit, to .005 at 2.0

High photometric accuracy.and repro-
ducibility are essential to provide reli-
able data for correctly interpreting
scientific studies. These features also
are of prime importance in control
analyses where product quality or
important production decisions are
based on analytical results.

The high photometric accuracy of the Cary Model 14 is illustrated by
the above spectra of two Corning #3307 filters, 1.2 mm thick, which were
measured separately and in combination. The individual absorbance values
of filter #1 plus filter #2 were compared with the observed absorbance value
of the combination. As shown on the record, the Model 14 measured the
combined absorbance of the filters to within .002 absorbance, equivalent to

.019% at 2% transmittance. With the superior performance of the Model 14,
along with proper sample handling technique, an analytical accuracy of
.2% may be obtained on concentration determinations.

The excellent photometric reproductbility of the Cary Model 14 is
illustrated by the curve for the filter combination which is actually three
superimposed records.

Photometric accuracy and reproducibility are just two of several ime
portant criteria on which spectrophotometer performance should be based.
Others include : Resolution; wavelength accuracy and reproducibility; stray
light. Because the Cary Model 14 excels in each of these performance
criteria, it is regarded as the finest instrument of its kind. A descriptive
brochure is yours for the asking. Write for data file E23-12
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