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For photomicrography
and simultaneous obser-

vation, binocular photo
tube “FS” is available

the
laboratory

MLCYroScope
which

fulfills
research
requirements

the new LEITZ LABOLUX llla

The Leitz Labolux IIla is a new laboratory microscope with built-in illumination and the famous
Labolux ball-bearing focusing control, which combines both coarse and fine focusing in a single
knob. Available with a wide variety of accessories, the Labolux IIla is recommended for all routine
laboratory work and, in addition, can be equipped to fulfill the most exacting research.

A variety of interchangeable tubes is available: monocular, binocular or trinocular (binocular
viewing plus photo tube for photomicrography). Tubes can be rotated 360° so that the Labolux IIla
may be faced away from the observer, for increased accessibility to all controls and to the object
stage, and to make “conference-viewing” by two consultants more convenient.

Among the condensers available are the Abbe type, the Berek 2-diaphragm condenser, and condensers
for phase contrast and dark field observations. The Labolux IIIa is readily adapted to fluorescence
microscopy by addition of the Leitz fluorescence accessories. The large stand, in a new contemporary
design, is constructed for a lifetime of use with fatigue-free operation and precision performance.
All controls, including the knobs for the mechanical stage, are in a low convenient position. High-
power objectives have spring-loaded mounts for prevention of damage to lenses and slides.

LABOLUX llla, Model S 25/95

e inclined binocular tube S with knurled knob to adjust for proper interpupillary distance ® built-in
mechanical stage # 25 e two-lens condenser #95 e substage unit with rack and pinion focusing accepts
sleeve-type condensers ® quadruple nosepiece with achromats 3.5X, 10X, 45X and 100X oil immersion,
the last two having spring-loaded mounts e paired 10X wide-field eyepieces ® horizontal carrying case
e 3-step transformer, 6 V, 2.5 Amp.

4

Model S 48/76

For literature and/or a personal demonstration in your laboratory, write Dept. SC-519

E. LEITZ, INC., 468 PARK AVENUE SOUTH, NEW YORK 16, N. Y.
Distributors of the world-famous products of
Ernst Leitz G.m.b.H.. Wetzlar, Germany—Ernst Leitz Canada Ltd.
LEICA CAMERAS - LENSES - PROJECTORS . MICROSCOPES - BINOCULARS
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Strauss—AN OUTLINE OF CHEMICAL GENETICS

R au g e a g u g AR TTTREH R TSR GTTTTHTS

Books are vital links in the chain of instruction

LT

New—In this brief but important book you will find
the fascinating facts of modern genetics. It unifies
the latest findings in chemical genetics—especially
the facts about DNA. You'll find its structure, syn-
thesis and distribution te progeny. Dr. Strauss
presents a short yet complete account of the chemical
nature and behavior of the hereditary unit. The
simplest interpretation of the relation between the
genes and enzymes has been adopted. The basic
principles of genetics are concisely covered to pro-
vide fuller understanding of such chapters as: The

Turner—GENERAL ENDOCRINOLOGY

New (3rd) Edition—In this thorough revision the
author presents endocrinology on a truly biological
level. Comparative endocrinology of birds, am-
phibians, fishes and domestic animals is stressed. An
introductory chapter gives the student a sound gen-
eral discussion of endocrines with a quick review of
recent developments and forecasts of future trends.
Separate chapters are devoted to each of the individ-
ual glands. These chapters describe details of gross,
microscopic, developmental and comparative anatomy
—biochemistry—physiology—dysfunction—ete. Chem-

molecular meaning of genetic recombination; Muta-
tion as a chemical process; Nucleo-cytoplasmic rela-
tionships and the problem of protein synthesis.
Teachers who want to keep up-to-the-minute in this
field, and learn how the startling new developments
in chemical genetics affect genetic theory as a whole,
will welcome this text. May be purchased from your
bookstore or ordered directly from: the publisher.

By BERNARD S. STRAUSS, Ph.D., Associate Professor of Micro-
biology, The University of Chicago. 188 pages, 6” x 9%4”, illus-
trated. $5.00. New!

istry of hormones has been treated in some detail
and mechanisms of hormone action are discussed in
the light of present knowledge. A chapter on “Mis-
cellaneous Hormones and Similar Materials” includes
the recent work on the renal pressor substances
(angiotensin, etc.). The chapter on Adrenal Cortex
includes a section explaining the structure and
nomenclature of the steroid hormones. Gladly sent
to college teachers on approval.

By C. DoONNELL TURNER, Ph.D., Professor of Biology, Du-
quesne University, Piitsburgh. 511 pages, 6” x 9%4”, with
133 figures. $9.50. New (3rd) Edition!

De Robertis, Nowinski and Saez—GENERAL CYTOLOGY

New (3rd) Edition—Unusually well suiied to undergraduate
college courses, this text gives the student a synthesis of the
most important aspects of cellular structure and function as
encountered in man and in animals. Submicroscopic organiza-
tion of molecules and micelles composing living matter is
analyzed. The authors use the methods of physics, chemistry
and biochemistry to interpret the nature of intracellular proces.
ses and functional significance of cellular structure. Among
the many valuable and thought-provoking topics discussed
you'll find: cytology and heredity; dark field microscopy;

Walker—VERTEBRATE DISSECTION

Based on the systemic plan, this laboratory manual
compares the systems of three levels of organization
—using the dogfish, mudpuppy, cat and rabbit—to
help students visualize the transformations that oe-
curred in a given organ system during the course of

evolution of mammals. Directions for dissection are ingful.

unusually clear, enabling the student to work in the
lab with a minimum amount of help. You'll find
enough material here for an intensive course, writ-
ten in such a way that the instructor can choose to

West Washington Square
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omit much material, yet still give students an inten-
sive understanding of selected specimens. Some
textual material is included which summarizes evolu-
tionary tendencies, points out functions of certain
organs, and makes the laboratory work more mean-
Definitions of terms and preparation of
specimens
college teachers on approval.

By WARREN F. WALKER, Jr., Ph.D., Professor of Zoology,
Oberlin College. 340 pages, 8%2” x 117, 105 illustrations. $4.25.

W. B. SAUNDERS COMPANY e

microsurgery; functions of the cytoplasmic vacuolar system;
chemical composition of chloroplasts; morphology of mitosis;
cellular mechanisms of DNA synthesis; nucleus and RNA
synthesis; function of the golgi substance; sex linked inherit-
ance. Gladly seni to college teachers on approval.

By E. D. P. DE RoserTis, M.D., Professor and Director of the Institute
of General Anatcmy and Embryology, Faculty of Medicine, University
of Buenos Aires; W. W. Nowinskl, Ph.D:, Dr. Phil., Research Associate
Professor of Biochemistry, Director, Tissue Metabolism Research Labora-
tory, University of Texas Medical Branch; and Francisco A. Saez, Ph.D.,
Head of the Department of Cytogenetics, Institute for the Investigation
of Biological Sciences, Montevideo, Uruguay. 555 pages, 6” x 97, with
253 illustrations. $10.00. New (3rd) Edition!
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appear in Appendices. Gladly sent to

Second Edition!

Philadelphia 5, Pa.

SCIENCE is published weekly by the AAAS, 1515 Massachusetts Ave.,
additional mailing office. Annual subscriptions:

NW, Washington 5, D.C. Second-class postage paid at Washington, D.C., and
$8.50; foreign postage, $1.50; Canadian postage, 75¢.



Perkin-mm 421

GRATING sppey,

a
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NEW MODEL 421 HIGH-RESOLUTION SPECTROPHOTOMETER
OFFERS UNINTERRUPTED SCAN FROM 2.5 TO 18 MICRONS

Highest grating resolution and greatest flexibility over an
extended wavelength range— with no gaps or overlaps—the
new Perkin-Elmer Model 421’s performance means these
advantages:

More accurate identifications: significant absorption
bands differing only slightly in frequency can be easily
separated by the outstanding resolution of the Model 421’s
grating dispersion system.

Uninterrupted scan: automatic filter switching as scan pro-
ceeds does not interrupt spectral record: the Model 421
presents a continuous, complete grating scan.

Perkin-Elmer is @ registered trademork of the Perkin-Elmer Corporation,

Extended wavelength range: the Model 421 operates
from 4000 to 550 wavenumbers—from 2.5 to more than
18 microns—routinely.
More precise quantitative measurements: high spectral
purity afforded by the Model 421’s resolution means close
conformity of bands to classical absorption intensity laws,
All the instrumental operating features of other Perkin-
Elmer spectrophotometers—double-beam optical null prin-
ciple, speed suppression, automatic gain control, scale
expansion and compression—are included in this new instrue
ment. A full line of sampling accessories is offered. Write for
complete information and sample spectra.

INSTRUMENT DIVISION

Perkin-Elmer Gyuin

NORWALK, CONNECTICUT
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Reports

Departments

Cover

Diploma Diplomacy

Animal Cell Cultures: N. P. Salzman ... ... . .. . . . . . . @ e tiiiieerenaannnnnns

Tissue culture is a powerful tool in the study of nutrition,
physiology, virology, and genetics.

Nuclear Power Development in the United States: F. K. Pittman .................

Government and industry are engaged in a joint effort to achieve
economically competitive power by 1968.

Protection of Rainbow Bridge National Monument: W. R. Halliday; A. M. Woodbury . .

An exchange of views on the effects of Glen Canyon dam shows that
complex problems remain to be solved.

Clyde Kluckhohn, Anthropologist: T. Parsons

Missiles vs. Bombers: Congressional Committees Express Some Doubt . .............

G. G. Simpson’s Principles of Animal Taxonomy, reviewed by A. E. Emerson;
other reviews

........................................................

Transport of Gases through Hemoglobin Solution: R. E. Collins . .................

Pollination of Saguaro Cactus by Doves, Nectar-Feeding Bats, and Honey Bees:
S. M. Alcorn, S. E. McGregor, G. Olin

Chemotaxis of Zoospores for Root Exudates: G. 4. Zeatmyer . ...................

Patterns of Corticosteroid and Pepsinogen Change Related to Emotional Stress
in the Monkey: J. W. Mason et al. ... ... ... ... ... .. .. ... ... ...

Hormonal Control of Sex Attractant Production in the Cuban Cockroach:
R. H. Barth, Jr. . .. e
Nutritional Value of Chemically Modified Corn Starches:
R. L. Whistler and A. M. Belfort .. ... . . . . e
Maintenance of Normal in situ Chromosomal Features in Long-Term Tissue Cultures:
G. Yerganian and M. J. Leonard

Ultrahigh-Energy Accelerators: R. R. Wilson ... ....... ... ... ... ... .. ........

Eventually physicists will push into the domain of superintensity as well as that
of superenergy.

Forthcoming Events; New Products . ....... ... ... ... ... .. ... ... .. ...
Letters from J. W. Wiggins and H. Schoeck; C. Zirkle, S. D. Bruck, E. R. Hall; A. I.
Haworth; A. Montagu and T. D. Stewart; H. Black; S. C. Salmon, R. Hooke,
M. Mathez, J. R. Goldsmith, W. Weaver; P. D. King; D. H. Peirson, N. G. Stewart,
E. A. Martell, P. 1. Drevinsky; T. Page, K. Walker, P. W. Hutson; 1. H. Siegel;
J. Wolpe and J. B. Appel; H. H. Dash; S. C. Bunce, J. W. Hedgpeth, L. R. Harmon

Thiocarbamide crystal (about X 560). [L. C. Massopust, Marquette University School
of Medicine]
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Aske for No. 43!

It’s easy to separate, detect and identify the components
of a syringe-injected sample with this new “Precision” in-
strument—designed for ambient temperature work. The
Chronofrac can be set up ready for use in ten minutes.
Practically any gases and volatile liquids with boiling points
to 105°C can be analyzed. Either air or helium may be used
as the carrier. Details are given in bulletin 619, sent on
request.

C-4280X ‘“‘Precision’ Chronofrac, 11”x13”x5” high

'I‘his Toppan scale has a unique full-floating indicating
mechanism for fast, correct weighing—regardless of off-
level conditions. Simply place it on a table, put the sample
on the pan, and read the weight. For weighing beyond the
optical range, just remove a substitution weight. The added
capacity is indicated in the aperture adjacent to the pro-
jection scale. Features include front and rear direct-projec-
tion reading . . . magnetic damping for quick oscillation
and stability of projection scale . . . extra-large interchange-
able pans. There are six models (three with tare, three with-
out) in three capacities—1000, 2000 and 4000g. Prices
range from $580.00 to $730.00. Write for descriptive

brochure.

Even the minutest change in moisture is detected by this
new portable unit which monitors water vapor continuously
in ppm ranges of 0-10, 0-30, 0-100, 0-300 and 0-1000—
selected by a 6-position switch. Accuracy is #=5% of the
full scale in any of the ranges. Response is rapid. Reading
is direct. The sample flow rate is 100cc per minute, ad-
justable for any gas stream. Sample pressures are 10 to
100 psig. The unit plugs into any 100-125 volt AC outlet—
or it may be operated from the self-contained 67%4-volt
battery. Comes complete with electrolytic cell. For the entire
story, ask for bulletin 773.

H-9560X Beckman Hygromite, 11" wide x 6.7” high x 10.7”
deep

Branch Sales Offices: Albany 5, N. Y. « Boston 16, Mass. « El
Branch Warehouse: Elk Grove Village, Il
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featured in our new issue of

WHAT'S NEW FOR THE LABORATORY

““Precision’” CHRONOFRAC

SCIENCE, VOL. 133
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TESLA ELECTRON MICROSCOPE—Desk Model BS 242A

Guaranteed

Local Service The Little
Giant
Installation 60 kV
1 :nd,- 30,000X
ruction >
nstructio 5}

Included in Price

FEATURES

® Resolving power 30; to 50.; in routine operation, opti-
mal resolution 25;

® Magnification 1,000X to 30,000X, adjustable in steps

® Accelerating voltage 60 kV =0.01%

® High-voltage stability better than 107, ripple less than
25x%x 107

® Specimen inserted under vacuum

® Specimen motion controlled from microscope platform
® Microscope may be tilted for stereo-photography

® Viewing port usable for diffraction patterns

® Uses standard 35 mm film (36 pictures) or ten 2" x 2"
plates

® Dimensions of basic instrument: 142" wide, 18" deep,
34%" high

® Low initial cost and minimal maintenance

Made in
Czechoslovakia For Complete description,
technical data,
and ordering information,
Worldwide write for BULLETIN 8-2000
Distribution

EXCLUSIVE SALES AND SERVICE IN U.S.A.

NATIONAL INSTRUMENT LABORATORIES, Inc.

828 Evarts St., N.E., Washington 18, D. C. Tel.: NOrth 7-7582

KOVO
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NEW

TORSION DIAL BALANGES

with

WEIGHT LOADERS

Torsion’s new line of weight-loading dial balances retains all the proved
advantages of the unique Torsion principle which eliminates knife edges
and guarantees long-lasting accuracy.

Since Torsion introduced the “fine weighing” dial over a year ago, users
have reported substantial savings in weighing time. Now Torsion has
added a “weight-loading” dial which enables the user to “dial in”
additional weights as described in the specifications for each new balance.

Both dials can be used without arresting the balance.

By using two dials, one for weight loading and one for fine weighing,
Torsion has cut weighing time even more.

With Torsion’s new two-dial feature, the time-consuming handling

of small, loose weights has been eliminated. In addition to faster weighing,
Torsion’s new dial balances with weight loaders minimize the possibility
of weights becoming inaccurate from rough handling.

Ask your laboratory supply salesman for a demonstration

or write for complete specifications.

F#- Torsion Balance Coryfizny

Main Office and Factory: Clifton, New Jersey
Sales Offices: Chi., Ill.,, San Mateo, Cal.

A TORSION MODEL DWL-3

Capacity: 200 grams
Weight-loading Dial: up to 9
grams by 1 gram increments

Fine Weighing Dial: 1 gram by
.02 gram graduations
(Readability: .005 g)

TORSION DWL-85

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 DWL-2

Capacity: 120 grams
Weight-loading Dial: up to @
grams by 1 gram increments

Fine Weighing Dial: 1 gram by
.01 gram graduations
(Readability: .002 g)

TORSION DWL2-1

Specifications are same as the DWL-2
except that this model has scoop

for seeds or other bulky material.



INFRARED NEWS

from Beaird-AftTomic

INFRARED DOUBLE-BEAM RECORDING SPECTROPHOTOMETER

Model NK-1 features fastest scan for a given resolution and higher
ultimate performance than any other commercial IR prism instrument

A new IR instrument with new versatility which
makes it ideal for both routine control and most
research investigations.

. . . anew and thoroughly researched Automatic
Scan Control and Accelerated Scan Program
... covers the 2-16 micron region in 4 minutes
rather than the 14 minutes previously required
— with no sacrifice in performance!

... 100 mm x 80 mm prism, wide globar source
and sealed bolometer detector combine to pro-

Engineers and scientists

vide highest ultimate resolution and signal-to-
noise ratio.

... Covers wavelengths from 0.2 pn to 38 p
(with attachments).

... Wide line of accessories include 20-meter
gas cell, ultra-micro liquid and gas cells, micro-
beam condensing system.

Write today for more information on this
pace-setting B/A instrument.

BAIRD ~ATOM/C,/NC.

investigate challenging opportunities
with Baird-Atomic

W = ]
e |

ADVANCED OPTICS AND ELECTRONICS ..
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I3 unwverstty road - cambridge 38 mass.

OFFICES IN LEADING CITIES OF U.S.A.

SERVING SCIENCE
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The LGP-30
Electronic Computer
is designed to stop
the juggling of figures
- and start the
creating of profits.

The Royal Precision LGP-30 can solve
routine and theoretical mathematical
problems 30 times faster than any man—
yet rents for little more than the salary
of an additional engineer.

It is simple to program and operate,

80 no special programmer is needed.

An engineer can use it himself.

It requires no air-conditioning or costly
installation. It plugs into any 110-volt AC
wall outlet. It is mobile, so it rolls anywhere.
It is desk-size, so it requires little room.

This means that the Royal Precision LGP-30

is ready to go to work to help your company
create new products—and fresh profits—

the very same day it is delivered. Can you
wonder that there are more LGP-30’s

installed and working right this minute than any
other electronic computing system in its class?

For more information: write
Floyd Ritchie, Royal McBee Corporation,
Port Chester, New York.

©1961 ROYAL MCBEE CORPORATION

ROYAL || GEN £
£E | PRECISION

ELECTRONIC DATA PROCESSING SYSTEMS



flexible chromatography?

Chromosorb, inert column-packing aggre-
gate, is a specially treated grade of J-M
Celite*, the diatomaceous silica that was used

in earliest gas chromatography studies.

You always get a good ‘‘picture’’
with Johns-Manville Chromosorb

As an aggregate in gas-liquid parti-
tion chromatography, J-M Chromo-
sorb® gives high partitioning effect
with maximum number of theoretical
plates. Good resolution is obtained
because it is chemically inert and
won’tadsorb componentsbeing passed

through. You get uniform results,"

optimum reproducibility, and good
flow of carrier gas without excessive
pressure drop.

Chromosorb combines optimum
surface area with high uniformity.
For reduction of fines, all grades are
water-screened to close tolerances.

JOHNS-MANVILLE

Packing is easy. Its physical stability’
and non-adsorption let you re-use
the same column packing again and
again. For further information, con-

tact the dealer nearest you.

#Celite is Johns-Manville’s registered trade
mark for its silica p!

For gas phase chromatography or where
inertness is ded...Chr b
Typical Properties
Calcined diatomaceous earth aggregate.

Color. ..o i it light pink
Free Fall Density—Ibs./cu. ft. (avg.).......... 20-23
Specific Gravity—true. ..........coceeeneennnn 215

Water Absorption—cc./gr. (avg.). .. ..2.4
Moisture—% by weight, maximum .0
pH (@vg) . oot .67

5

Surface Area—sq. m./gm. (avg.)...coevuceeans .3-

JOHNS-MANVILLE

JM

For chromatographic studies . . .
Chromosorb W
Typical Properties
Flux calcined diatomaceous earth aggregate,

Color. . et i i it aeeae white
Free Fall Density—Ibs./cu. ft. (avg.).......... 15.16
Specific Gravity—true. . ... ..................2.30
Water Absorption—cc./gr. (avg.).......ovvunn 4.0-5.0
Moisture—% by weight, maximum. .. ........... 1.0
PH (Av8.) . oottt 8-10

Surface Area (BET Method)—sq. m./gr. (avg.)..... 3.4

For fine filtration of liquids in laboratory
application...Celite Analytical Filter Aid
Quality diatomite, calcined at high temperatures
and acid-washed to remove organic and inorganic
impurities. Filters out all types of precipitates,
including the difficult-to-handle gelatinous and
semi-colloidal materials, and produces brilliantly
clear filtrates at high flow rates.

1512
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Picker CIIICIIify nuclear training
IIS'I'I'UIIIEI“'S budget outlay

o
b
£

SCALER ANALYZER RATEMETER  PROPORTIONAL  WELL FLOW GEIGER TUBE
CONVERTER COUNTER  COUNTER

PICKER NUCLEAR TRAINING INSTRUMENTS
permit scheduling full laboratory courses in
radioisotope techniques.

These transistorized instruments are remarkably
compact (as you can see above). They are good-

* The Picker Nuclear Division is
prepared to help interested insti-

looking, rugged, easy to understand, and simple tutions in drawing up training
to use. They have the versatility and capacity not programs in the use of nuclear
only for basic nuclear training, but for handling techniques in biology, chemistry,
advanced techniques like pulse height anaylsis medicine, agriculture, physics
and rate function studies. G ke fields. 2 2

Their cost falls well within the reach of modest
equipment budgets, such as those supported by
A.E.C. grants-in-aid in pursuance of its Nuclear
Education Program.* For details, please call any
local Picker office (see ’phone book) or write
Picker X-Ray Corporation, 25 South Broadway,
White Plains, New York.

D (. G D S G G — — — — — —— e w—

Standing behind every Picker instrument is a local member of the
Picker X-Ray national sales and service network.

He’s there to protect your investment.

g\, Because of him the user of a Picker instrument is never left stranded

19 MAY 1961 1513



A Mousellany
of Animal Gare
Developments

New Standard Of Living
For 750,000 Hamsters

Last year more than 750,000 hamsters
were used in research. Following about
20 million mice, 10 million rats, and
800,000 guinea pigs used annually, ham-
sters are now the fourth most widely used
experimental animal. Hamsters are in-
creasingly important in infectious and
parasitic disease investigations, vascular
studies, nutrition and dental research, the
study of estrogenically active compounds,
and in cancer research.

The Institute of Laboratory Animal Re-
sources, an agency of the NAS, as part
of its research animal standards program,
has just published “Standards for the
Breeding, Care and Management of
Syrian Hamsters.” These Standards are
designed to minimize biological varia-
bility by suggesting methods of standard-
izing and controlling genetic and envi-
ronmental factors regarding hamsters.

The Standards, prepared by a committee
of animal care experts, make recommen-
dations regarding construction and air
conditioning of facilities, and regarding
such equipment as cages, racks, food
hoppers, water bottles, and mechanical
cage washers. The Standards also cover
food and bedding, cleaning techniques,
refuse removal, disease and parasite con-
trol, and record keeping. Copies of the
Hamster Standards are available on re-
quest from the Executive Secretary, In-
stitute of Laboratory Animal Resources,
National Academy of Sciences, Washing-
ton25,D.C.

Econo-Cage #55, LID #52ES

1514

Hamster Housing That Meets
The New Standards

Now, the new “50 Series” of cages and
lids designed especially for hamsters is
available from the Econo-Cage Division
of Maryland Plastics, Inc. This series
complies in all respects with the new
ILAR Hamster Standards, just as the
“20” and “30 Series” more than meet
ILAR mouse standards and the “40
Series,” ILAR Rat Standards.

Econo-Cage Lid #52ES

The hamster standards recommend a
minimum cage area of 150 square inches
per nursing female including litter, or a
minimum of 15 square inches for each
animal over 3 months old, and a depth
of not less than six inches. The “50
Series” Econo-Cages exceed these speci-
fications in all dimensions. They are 12”
by 14” by 62" deep (i.d.) and 127" by
147" by 6% " deep (o0.d.), a floor area
of 168 square inches...room for 11
adult hamsters per cage.

In further accordance with the stand-
ards, the cages are molded with a smooth
seamless finish and sides, bottoms and
corners are slightly rounded so that there
are no dirt-catching crevices. Because
they are impervious to liquids and mois-
ture, “50 Series” Econo-Cages are far
more corrosion resistant than galvanized
pans (and they are far less expensive than
stainless).

Polypropylene Econo-Cage #55 can be
exposed to repeated cage washings—even
to repeated autoclaving—without distor-
tion. Its impact resistance is excellent.
The clear hamster unit, Econo-Cage #53
made of acrylonitrile-styrene copolymer,
affords constant and immediate visual
access at reasonable cost. This unit
should not be exposed to temperatures
above 200°F, but can take repeated
washings at that temperature.

Clamping The Lid On Animal Housing

Newly designed lids, with built-in food
hoppers and water bottle pockets, have

.special spring steel hold-down clamps

which securely fasten the lid to the cage.
The cages are escape proof as the ham-

sters. cannot move the lids from the in-
side. The lid can be easily snapped into
place or removed by the operator.

Lids for the “50 Series” of Econo-Cages
are made entirely of metal. The new
cover, 52ES, a single piece of #2 heavy
gauge galvanized mesh, is deep drawn to
form a feeder and water bottle pocket,
and riveted to a heavy galvanized frame.

The deep feeder is designed so that ani-
mals can obtain food from the entire
surface. The food hopper complies with
the standards which recommend at least
1” of clearance between food hopper and
bedding. The water bottle pocket, a new
built-in Econo-Cage feature, holds most
bottle styles and sizes, saves space too.

Lids are also available with a flat mesh
top for use with internal feeding systems.
Either deep drawn feeder or flat style
lids, can be made with or without hold
down clamps, deep drawn feeder with
spring clips (52ES), deep drawn feeder
without spring clips (52E), Flat Lid with
spring clips (52FS), flat lid without
spring clips (52F). All four lid styles are
interchangeable with “50 Series” Cages.

Econo-Cage #45, LID #42E

A Note About Versatility

New “50 Series” cages and lids not only
meet ILAR Hamster Standards, but com-
ply in all respects as well with standards
established for the breeding and housing
of laboratory rats. Conversely, “40
Series” Econo-Cages (10%2” by 19” by
618" deep), originally designed for rats,
meet the hamster standards. “40” or “50
Series” Econo-Cages now can be used
interchangeably for hamsters and/or rats.

For more details on Econo-Cage line
write for complete information, includ-
ing “30 Series” breeding and holding
cages for mice (102" by 19” by 5%")
available in fibreglass as well as in the
same materials as the “40” and “50
Series.”

ECONO-CAGE DIVISION
€| C|O|N|O| marvLaND pPLASTICS, INC.
- 9 East 37th Street,
C a g e New York 16, N. Y.
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operator convenience makes

the

®

recorder

preferred for laboratory use

The recti/riter recorder has become the accepted
laboratory recorder—is preferred for the exacting tasks
of laboratory applications. The portable recti/riter is
the only galvanometric Trectilinear recorder designed
specifically as a bench-top instrument with all routine
controls and adjustments located up front for extra
convenience. The “writing desk” chart carriage permits
operators to make the extensive notations usually associ-
ated with laboratory use while the instrument is recording.

Ruggedized die-cast construction results in an in-
strument that can “take it”—yet removal of the one-
piece dust cover makes every working part completely
accessible and removable without further disassembly.
Every recti/riter carries a one-year full service warranty.

There is a recti/riter to fit your particular require-
ments—single and dual channel, portable and flush-

o
APPARATUS DIVISION
PLANTS IN HOUSTON
AND DALLAS. TEXAS

mounting models . . . each available in the widest
selection of standard ranges in the industry.

Two-Cycle Pen Response

d-c Milliampere Ranges........................ 1% ma to 100 ma
a-c Ampere Ranges ...0.25 amp to 25 amp
d-c Ampere Range...........ccccccceeennns 100 mv for use with

standard shunts
Expanded Scale a-c Voltage Ranges
80-130 V, 160-260 V, 320-520 V

a-c and d-c Voltage Ranges.................... 10 V to 1000 V
Frequency Ranges...........c..ccccooveernneennnne. 50, 60, 400 cps
Five-Cycle Pen Response

d-c Milliampere Ranges...................... 2.5 ma to 125 ma

Special options and accessories further expand
the versatility of recti/riter recorders. Write now for
complete information on this accepted laboratory
recorder line.

TEXAS INSTRUMENTS

CORPORATED
9 BUFFALO SPEEDWAY
BOX 6027 HOUSTON 6. TEXAS



Tires that last ten years . . .
Foods that don't need
refrigeration . . .

Tougher plastics . . .

these products of the future are
subjects for experimentation today.
Many industries and research
institutions are now looking to
cobalt 60 gamma irradiation as
the key to new horizons.

Photo courtesy Textile Research Center, School of
Textiles, North Carolina State College, Raleigh, N.C.

o e e O AMMAGELL 220

with source strengths to suit your purpose

IT'S PROVEN — Already in use in several countries IT'S SAFE — By construction, it is inherently safe to
and in many fields of research. operate. Overexposure would have to be deliber-
IT'S SELF-CONTAINED — No auxiliary shielding re- ofely planned.
quired . . . Buy it as just another piece of laboratory IT'S SIMPLE — No complex electrical equipment to
equipment. Easy to move to a new location as a break down. Any technician can readily operate it
change in plans requires. with minimum instruction.

FOR FULL DETAILS ON THE GAMMACELL 220, KILOCURIE COBALT 60
OR OTHER ISOTOPE EQUIPMENT, PLEASE WRITE TO: —

ATOMIC ENERGY OF CANADA LIMITED

COMMERCIAL PRODUCTS DIVISION
P.O. BOX 93 OTTAWA, CANADA 59-1
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PRECISION
CONTROLLED
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FREEZE DRYING EQUIPMENT

N

The increasingly vital role of freeze drying in
the preservation and concentration of critical
substances demands better engineered, more
versatile apparatus. Now Amsco Del-Vac Freeze
Dry Apparatus fulfills this need within labora-
tories, pilot plants and production facilities.

Significantly finer performance and versatility
of Amsco Del-Vac Freeze Drying equipment
permit the direct transfer of process data from
laboratory or pilot models to large scale
production models . . . without intermediate
stages of pilot operation.

Whatever youf freeze dry needs . . . whether
you require heated, refrigerated process shelves;
hydraulic stoppering shelves; a powerful,
built-in 5 to 10 micron vaccum pump; or fully
automatic controls . . . Amsco Del-Vac has
an appropriate model.

Write for fully illustrated brochure IC-606.

AMERICAN
STE R , Ll Z E R Mouodwncmfﬁnm and light

production freeze dryer

ERIE-PENNSYLVANIA . available ... Amsco Del-Vac
Model 22424RHVM, with

Scientific and Industrial Department = herifed o refrigaraled procass

st ydraulic stoppering

= shelves, 5 to 10 micron vacuum
World’s largest designer and manufacturer pump ... The ultimate
of Sterilizers, Operating Tables, Lights in freeze dry efficiency.
and related biological equipment

19 MAY 1961 1517



Write for literature

which gives

complete details
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WEST GERMANY

PARTICLE SIZE ANALYZER

After Endter

An entirely new method of analyzing and
counting particles according to their size

By means of an ingenious diaphragm which
activates 48 different counters, the instru-
ment, using enlarged photographs of the par-
ticles, permits the counting and classifying
of approximately 1,000 particles in less than
15 minutes.

Particularly valuable for analyzing photo-
graphs of particles taken with the Electron
Microscope.

The instrument is approximately the size
and weight of a typewriter. Moderately priced.

COMPLETE

GAHL ZEIS‘S’ DN/, scrvice FaciuTies

485 FIFTH AVENUE, NEW YORK 17, N.Y.

g— ——
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The New Brunswick Scientific Company Presents The PsycroTherm™

A CONTROLLED-ENVIRONMENT
INCUBATOR-SHAKER

Patent Pending

For the Growth of Microorganisms under Controlled
Conditions of Temperature, Atmosphere, and Agitation

TuE PsycROTHERM is a rigidly con-
trolled environmental incubator with
a continuous-duty shaking mechan-
ism. Though it occupies compara-
tively little floor area, it has 10%
cubic feet of usable work space in
the incubation chamber, where static
and shake cultures can be incubated
simultaneously or separately.

A VERSATILE UNIT

With fully integrated heating and
refrigeration systems the unit is ideal
for work with psycrophilic, meso-
philic, and thermophilic systems.
Temperatures can be accurately reg-
ulated from 0° C to 60° C with a con-
trol tolerance and temperature
gradient both within + 0.5° C. In
non-refrigerated units, the tempera-
ture range is from ambient to 60° C,
with the same tolerance and gradient
as above.

There are many interchangeable
shaker platforms. They have large
capacities for flasks, tubes, and other
culture and reaction vessels.

19 MAY 1961

CHOICE OF SHAKER MECHANISMS
The degree of agitation can be se-
lected and the temperature controlled
for the growth of aerobic and anaero-
bic organisms. Models are available
with either Gyrotory® or reciprocal
agitation, and illumination for pho-
tosynthesis studies. The Psycro-
THERM can also be used as a BOD
incubator.

CONTINUOUS DUTY SHAKING
The shaking mechanisms are preci-

PsycroTherm can be used as
an Incubator, Shaker,
Environmental Chamber,

0D Incubator,

Refrigerator

sion built for continuous operation,
long life, and for smooth, quiet,
reproducible agitation. Speed is ad-
justed mechanically and will never
drift nor vary when workloads or
voltages change. The rotary shaker
mechanism has a range of speeds be-
tween 50 rpm and 400 rpm. The
reciprocating shaker mechanism has
an adjustable stroke from 0 to 3%”
and a speed range between 40 and
285 oscillations per minute.

OVERALL DIMENSIONS: Width 40", Depth 29”, Height 65”
CHAMBER DIMENSIONS: Width 32Y2", Depth 217, Height 26~

UNCONDITIONAL ONE-YEAR WARRANTY
Write for Catalog G26S/5191

PRECISION

NEW BRUNSWICK SCIENTIFIC CO., INC.

LABORATORY

P.O. BOX 606, NEW BRUNSWICK, NEW JERSEY

APPARATUS
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no. DD 73

~ HIGH SENSITIVITY
IN AQUEOUS SOLUTIONS

{ELECTRON PARAMABNETIC BESONANCE]

10—¢ Molar Mn**

EPR AT WORK SERIES

The V-4501 100 kc EPR Spectrometer, when

used with the V-4548 Aqueous Solution Sample

Cell, offers to the scientist excellent sensitivity
for investigating paramagnetic species in sol-
vents of high dielectric loss. Manganese in aque-
ous solutions at 10 * molarity can be observed
with approximétely 10:1 signél%owndiSé'mtio.

Modulation 20 gauss peak-to-peak
Response 1 second

Power at Cavity . . . 180 mW

Sample ot Room Temperature

Electron paramagnetic resonance in aqueous solu-
tions is complicated by the fact that water has a
high dielectric loss at typical microwave frequen-
cies. The V 4501 Spectrometer employs a rectangu-
lar TE,q; resonant sample cavity. The difficulty of
dielectric loss in this sample cavity can be over-
come by using a flat.sample cell which constrains
the sample in the nodal plane of minimum r-f elec-
tric field (and maximum r-f magnetic field).

With the increasing use.of EPR in various fields of
biology, this development is of considerable sig-
nificance. For example, there is a rising interest in
the role of metals in biological systems. Many of
these metals happen to be paramagnetic with con-
centrations which vary from 107* to 10-7 molar.
Use of high sensitivity EPR equipment often per-
mits positive identification of the metal, a deter-

For literature which fully explains the 100

mination of its valence state, and a quantitative
measurement of concentration.

A particularly important metal is manganese,
which, as Mn**, has been detected in enzymes
and living cells. A dilute aqueous solution of this
ion is therefore a suitable material to investigate
the sensitivity of EPR equipment for biological ap-
plications. The spectrum above is a trace of 10-%
molar Mn** obtained with the Varian EPR Spec-
trometer system. The well known six line hyperfine
pattern arising from the 5/2 nuclear spin of Mn®
is evident. To check the reproducibility, quantita-
tive 10°® M solutions of MnCl;, MnSO,, and
MnNO; were prepared, and the observed signal
heights of these three samples were found to be
the same within *+=5%.

ke

PALO ALTO 18, CALIFORNIA

EPR Spectrometer and its application to basic and @ VARIAN associates

applied research in physics, chemistry, biology and

medicine, write the Instrument Division.
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New ADJUSTA-FLOW HF bottie’
lets you ‘dial’ precise rate of flow

SINGLE DROP or SERIES OF DROPS ] STEADY CONTROLLED FLOW

dust cover

...another J.T. Baker first

%? 4— Finger grip
i

It’s a new container for Hydrofluoric Acid—precise—convenient
—and a J. T. Baker exclusive (design patented)! Calibration
marks on bottle and closure guide you in “dialing” rate of flow.
Turn closure 3 to 4 marks for single drops, 6 to 7 marks for a
steady controlled stream. Exclusive J. T. Baker design gives
precise control of flow. Convenient, too—no cap to unscrew, no
diaphragm to puncture.

Primary
sealing ring

PR ORI, g

Secondary
sealing ring

Slip-on dust cover protects against contamination, double-pro- Reference mark
tects against leakage. Special dripless pouring lip means extra .
safety; acid remaining in closure flows back into the bottle.
Entire 1-1b. container molded of polyethylene and mounted in
reinforcing sleeve for firm, safe grip.

Calibration
marks

All these advantages contribute to greater safety in your
laboratory.

DOUBLE PROOF OF PURITY. Specify ‘Baker Analyzed’—purity
precisely defined with the Actual Lot Analysis and the Actual
Lot Assay. Order from your LSR (Laboratory Supply Repre-
sentative).

Actual lot
assay

D

Same high quality available in polyethylene 10-lb. containers
and 60-1b. carboys.

N

e PP

Actual lot
analysis

VAR

WY

XS
o

W™ TrElecissiasssl
N

@ J. T. Baker Chemical Co. L e

v Phillipsburg, New Jersey

*Design
Patented



Lg0G Microscope

The perfect routine laboratory and research mi-
croscope featuring an extreme range of versatility.
Designed for comfort and ease of use without
fatigue.

« Low positioned course and fine adjustments

« Achromat, aprochromat, quartz or reflecting objectives

« Square mechanical stage features graduation and verniers
for systematic specimen exploration

« Accessories available for phase contrast, polarizing, dark
field and photomicrographic applications

Sliding Micromanipulator

A new concept in the technique of micromanipula-

tion is embodied in this Zeiss precision instrument.

Direct manipulation exerted by two handles. ..

permits extreme accuracy of movement without

backlash.

« Ideal for colloidal chemistry, physics, microchemistry,
medicine, textiles

« Free movement in all directions

* Simple, precise manipulation

« Accessories available — monocular image erecting tube,
moist chamber, pipette holder, microburner and others

Stereomicroscope SM XX (Citoplast)

ERCON

This stereomicroscope is an unsurpassed instru-

ment embodying every known advance in micro-

scopy. ldeal for research and dissection as well as

numerous investigation procedures in workshop

and laboratory.

'« Brilliantly resolved, erect three-dimensional image

» Rotatable magnification changer incorporates five built-in
parfocal objectives

* Magnification range: 4X to 100X

« Working distance: 100 mm. at all magnifications

+ Large flat field of view, up to 44 mm. diameter

Complete information may be obtained from your local Carl Zeiss Jena instrument dealer or by writing: Dept. $-561

Ercona Corporation, Scientific Instrument Division, 16 West 46th Street, New York 36, N.Y.
In Canada: Jena Scientific Instruments Ltd., 1437 MacKay Street, Montreal, Quebec

SCIENCE. VOL. 133



A INEEW SUPER STABLE,
SOLID STATE POWER SUPPLY

MODEL HS-1050

For the first time, transistorized design combined with the guarantee of up to 5 kilowatts
of continuous DC power with a stability rating of 1 part in 100,000 or better (with a
Harvey-Wells magnet, stability ratings approaching 2 to 3 parts in 10° have been
achieved!) . . . precision current regulation instead of voltage regulation. . . single knob
control over the full range of current, adjustable to any value between 0.5 and 50 amps...
85%, efficiency. For precision, stability and compactness, there simply has never been any
thing like it. And only Harvey-Wells makes it. Please use the coupon for details.

HARVEY-WELLS CORPORATION

MAGNETICS DIVISION., 43 KENDALL STREET, FRAMINGHAM, MASS.

STANDARD PERFORMANCE RATINGS

¢ Output Current
0.5-50 Amperes DC continuously adjustable Please send complete information on the new Harvey-Wells Model HS-1050

NAME

==
* Stability (for 5% line regulation) b
1 part in 10° or better (short term) TTLE
3

e Current Adjust, Resolution 0
Coarse control: 1 partin 3 x 103 l
Fine Control: 1 part in 10° !

COMPANY

" — G —— —— v — = = o)
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Low
Background
Beta
Counting

aceriap .

omni/ guard

Guaranteed ultra low background, guaranteed high efficiency counting,
compact shielding, automatic or manual operation, a choice of sample

sizes . . . all these advantages are combined in the new Omni/Guard
® BACKGROUND System from Tracerlab. This new system utilizes the very latest Tracerlab
LESS THAN O.3 CPM instruments . . . the new Multi/Matic Sample Changer, the Omni/

Guard Anti-Coincidence Flow Counter and the new Omni/Guard
Scaler. Each is the most advanced in its field. Small wonder the new
® 1" OR 2' SAMPLES Tracerlab Omni/Guard System outperforms all other low background
Beta counting systems.
With the new Tracerlab Omni/Guard System it is possible to assay
® MANUAL OR AUTOMATIC solid beta samples with counting rates of less than 1 c.p.m. You'll get
SYSTEMS superb counting efficiency (even for low energy beta rays, C14, S35 etc.)
because of the ultra thin Mono/ Mol Windows of the Omni/Guard Flow
Counter (<125 ug/cm?). Very low background coupled with high count-
ing efficiency means less starting material is needed, lower activity levels
can be measured and counting time is substantially reduced. Yet the new
Tracerlab Omni/Guard System is moderately priced and economical to
operate and maintain.

27 -~
The Tracerlab Omni/Guard System may be combined with a variety
rdcer d @_ of standard readouts; Tracer/Matic timers; Time and Count printers

and Time, Count and Count Per Minute printers.
By extending the range of detection sensitivity further than ever before,
1601 Trapelo Road, Waltham 54, Massachusetts the new Tracerlab Omni/Guard System opens a new era of instrumental
2030 Wright Avenue, Richmond 3, California analysis. You should have complete information on this latest
Tracerlab development. Write for Tracerlab Omni/Guard Bulletin

VISIT TRACERLAB BOOTHS 22 and 23, HEALTH PHYSICS SHOW, JUNE 13—16, RIVIERA HOTEL, LAS VEGAS

In addition to omni/guard see the newest developments in effluent monitoring systems.
1524 SCIENCE, VOL. 133



'EHE NEW STUBBINGS
LECTROPHORESIS APPARATUS

Ideally suited f
or research
per hour. Buff rch. Handles u
per hour. Sam;?lle ffiiﬂ e un"mited;pntgrh?a%r?ms of pure material
optimum results for bgfﬁes. normal range—m_;fj'gge 500-3,000 ml
high resolution, low thrc;?xlg.l%p%tr?tes il
ut (enzyme

pa ati ) | I Ilput o ect

2 luti y |gh throu

[4 (desaltln

se r on) or low resolution, h g) Collection

A source of st
i andard
is all you need for opgﬁ}:ﬁrrent and supply of cold runnin
3 g water

JKM IN STRUMENT COMPANY

N cioRR O R ATED
PENNA. PHONE RI 9-2101

oLD PHIMDELPHIA PIKE « DURHAM,

“Quality ﬂn,h.ummmlon"

AN IMPORTANT ANNOUNCEMENT

It 18 with a great deal of pleasure that we announce the
nt of The Fisher 5cientific company« van Waters &
Rogers. InC.. and Cave & company Ltd., 2as exclusive
distributors of the stubbings Electrophoresis ppparatus.
We are sure you will find the sales and service facilities
of these organizations to be of great assistance when you
jnvest in 1aboratory equipment.

the distinct
other JKM equip-

d and manufactured
the ruggedness and

our customers and our distriputors xnow of
advantages of
ment. They know
by engineers who

accuracy demande

are fully aware of
d by the operator.

bings Apparatus is constructed of

For example, the stub!
w which has

% inch thick “Perspex
stainless steel

our el
s atisfactor

ake advantage of the

We urge you to t
Thank You for your jnterest.

offered by JKM.
yours trulyY.

(ooe Yl

otmar C-. Miller
pres ident

JKM INSTRUMENT COMPANY

INCORPORATED

OLD PHILADELPHIA
PIKE DURHAM, P
, PENNSYLVANIA
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Basic Research at Honeywell
Dr. Finn Larsen
Vice President for Research

‘Studies in the Magnetic Properties
of Thin Metallic Films

Temporary or transient memories of electronic computers
consist of small doughnut-shaped ferrite cores hand-
assembled into many complex matrices. Bulk, speed of
response and costly manufacture create inherent limita-
tions. It now appears possible to overcome these by
replacing ferrite cores with tiny spots of magnetic film
vapor deposited on a smooth flat surface.

Today’s electronic computer has a mem-
ory which is part of the brain of the
machine. Larger machines commonly have
two memories: one for permanent storage
of information, the other for temporary
storage of more transient information.
The temporary memory consists of a col-
lection of ferrite cores, each core shaped
like a tiny doughnut and having a numﬁr
of wires {aced tween it and other cores
forming a matrix or grid. The wires carry
either the pulse of electricity which mag-
netizes the core, or a similar pulse whiﬂ(ﬁn
is the core’s response to interrogation.

A series of these pulses, handled in a
binary number system, have become the
language of the computer. To function
binumerically, circuits represent “0 by
not conducting current, and represent ‘1"
by conducting. Each memory core can be
magnetized in one direction for ““0”, the
opposite direction for “1.” To avoid am-
biguities, cores are made so they are not
readily magnetized in any direction other
than these two.

Each small ferrite core can be mag-
netized or interrogated in about a micro-
second (one-millionth second). Unfor-
tunately, the assembly of ferrite cores dis-
courages automation processes, making
manufacture slow and costly. In addi-
tion, the tremendous bulk of many mil-
lions of cores properly assembled prohibits
machines requiring considerably larger
transient memories.

Current basic research indicates that
one of the most promising successors to
the ferrite core is a tiny spot of magnetic
film about 1,000 Angstroms (four mil-
lionths of an inch) thick, deposited on a

1526

smooth flat surface. These films have been
prepared in Honeywell’s Research Labora-
tories from an alloy of nickel and iron by
heating the alloy until it vaporizes in a
vacuum. Each freed vapor particle travels
until it strikes a cooler surface. There it
condenses and stays, if the surface is
suitable and immaculately clean.

It might be assumed that the task would
be simple. However, as the vapor con-
denses and becomes solid, it seems to
become peculiarly sensitive to the nature
of the surface on which it is being de-
Eosited. Unless oriented by a magnetic

eld (created by large coils that encircle
the vacuum chamber), the films could be
magnetized in a number of directions in-
stead of along the desired single line.
When we obtain uniformly bi-stable spots,
we are in effect duplicating the action of
ferrite cores. We also may use the same
cycle by which bits of information are
stored and extracted by reversing direc-
tion of the magnetic field.

The coercive force necessary to reverse
(or “flip”) the direction of magnetization
within a thin film is very low. Another
important advantaﬁz stems from the fact
that reversal may be accomplished either
by employing a rotational mechanism
(simultaneous rotation of all atomic mag-
netic moments) or a wall-motion mecha-
nism (sequential rotation of the atomic
magnetic moments in the form of a mov-
ing wall). Both may be induced through
application of a coercive force as small as
one Oersted. Of the two mechanisms,
rotational is much the faster; it makes
possible the reading and writing of 100,-
000,000 bits of information per second

on a single spot, as compared to about
100,000 for ferrite cores.

Honeywell scientists have consistently
produced 256 bit (16x16) matrices uni-
form to plus or minus 5% of energy. Only
this uniformity makes it possible to use
the films in circuits, since a given small
electrical pulse applied to any film must
flip that film.

Uniformity has been achieved in part
through study of deposition techniques
and experiments both with various types
of substrata and with various methods
of cleaning them before deposition. It
has resulted also, through broader under-
standing of the mechanisms involved, in
causing reversal of the magnetic field.
Even more important, however, have been
detailed investigations into the factors
that lead to non-uniformity, and subse-
quent development of techniques that
tend to eliminate them.

The most difficult task remaining seems
to be linking the film spots with printed
circuits which will probably replace the
wires used with the ferrite cores.

Our research on thin films is both basic
and applied. Applied, since our scientists
are trying to create better, faster, smaller
memory systems for the commercial and
military computers our engineers design;
and basic, since they are trying to under-
stand and explain all the phenomena de-
scribed, as well as others that are com-
pletely baffling.

If you are engaged in magnetics re-
search and would like to know more about
Honeywell’s work on thin magnetic films,
i'{ou’re invited to correspond with Dr.

ichard Prosen, Honeywell Research
Center, Hopkins, Minnesota. Or, if you
would like a simplified explanation of the
binary number system and how to per-
form standard mathematical manipu-
lations using this system, write to Honey-
well Research, Minneapolis 8, Minnesota.

Honeywell
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Baird-Atomic announces the Visible Spectrum
introduction of their radically
improved Ultra-violet Filters
and all-dielectric Visible Spec- = New block shape | | passband

trum Interference Filters. m Absorption filters and/or evaporated
blocking components provide for
maximum blocking, reduced thickness,
and improved signal-to-noise ratio

s 4000A -8000A

The new ‘block shape’ Ju passband in the
Visible Spectrum Filters enables the user to
obtain the greatest degree of spectral purity.

m Transmission outside of passband:
If the filter you require is not available in under 0.19,
stoclf, nor.xnal delivery time is within thirty 4 Half bandwidths fiom 1.61& to 1600A
to thirty-five days.

s Total transmission from fully blocked

Standard filter sizes are 1" x 1" and 2" x 2" filter: up to 709,
other sizes and shapes are available on
special order. Write for your copy of our new

filter brochure.

s Blocking — complete on low sid(;) —
high side blocking to at least 8000A
(Additional blocking at extra cost)

Engineers and scientists — investigate chal- i
lenging opportunities with Baird-Atomic. Write Ultraviolet Spectrum

Industrial Relations Department. = 2100A to 34001& and 3900A to 3999A

B BAIRD - ATOM/IC,/NC.
A 23 unwersity road - cambridge 38 mass.

ADVANCED OPTICS AND ELECTRONICS ... SERVING SCIENCE
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|ISENSITIVITY

IN CHROMATOGCGRAM 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,T00! 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.

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

M Handles chromatograms 1% to 4 cm. wide in

lengths to 100 ft.

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

B 10 scanning speeds, 5 rate meter time con-

stants, 7 count rate ranges, 3 individual slit

width collimations

Automatically marks solvent fronts, leading

and trailing edges of strips

Windowless gas-flow, geiger detection

Accuracy of better than 2% of count rate on

all ranges

Compact, completely integrated, one piece unit

Designers and Manufacturers of Precision Nuclear Instrumentation for Research e 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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...for the finest teaching aids and materials, anatomical
models and charts; for superior laboratory instruments
and supplies. Clay-Adams offers you a selection of over
1,000 items...almost everything that today’s teacher
needs in the laboratory or lecture room.

The current Clay-Adams Catalog No. 106 is your quick
guide to this wealth of material. In it you will find
detailed descriptions and illustrations

absolutely guaranteed by the name Clay-Adams.

Refer to the current Clay-Adams Catalog No. 106 on
file in your departmental office or write directly to us
for further information.

All items are available from your nearest dealer.

Anatomical models and charts * Skeletons and
bone preparations * Centrifuges and accessories *
Dissecting kits and instruments

of Clay-Adams products—all made of
the finest materials and with the most
conscientious craftsmanship. Accuracy
and dependability in performance are

%a’ams

New York 10, N. Y.

* Laboratory and microscopy
supplies ¢ Slides and coverglasses

Trusted tools for learning and doing

19 MAY 1961
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CALIBRATED & CORRELATED

FLOWMETERS

a new concept in FLOW MEASUREMENT

o Individually calibrated with air to establish = Specially designed teflon* stops allow
physical constants of meter and yield high standard taper joints with precision
precision. hore ends to be attached to meter. “0”

o New correlation based on Stokes’ law permits ring seal makes this connection vacuum
calculation of calibration curve for any fluid  tight.**
for which only the density and viscosity are o Permanent ceramic scale and white
required. background makes reading of black

o Each meter serialized and supplied with cali-  glass ball easy and accurate.
bration curve for air and water. Special coor- e Fluid comes in contact with only glass
dinates convert this curve into a straight line. and teflon* —ideal for corrosive fluids.

The new R.G.l, FLOWMETERS are manufactured to ultimate tolerances which give maxi-
mum precision for spherical float flowmeters. They are available in five sizes to cover the
full range of flows normally encountered with spherical floats. The first three sizes are
plain taper tubes while the last two sizes are beaded tubes to give stability where needed.

The new theory of correlation bases on a dimensionless combination of Stokes’ law and
flow coefficients makes it relatively simple to calculate the calibration for any fluid with « «patent
high precision. Only the density and viscosity of the fluid at the conditions of flow are Pending
required. Because each meter is individually calibrated and plotted with coordinates to
give a straight line, highest precision is possible at reasonable price. Each serialized meter
comes with its own calibration curve giving flows for air and water directly without any
calculation.

Precision bore ends of each meter combined with special teflon* stops makes it a
simple job to disassemble and clean. _

Standard taper joints with special precision bore ends can be purchased separately
at any time and simply added to the plain tube ends whenever desired.

FLOWMETERS, PLAIN ENDS SET OF JOINTS (COMPLETE)
RANGES ML/MIN
SIZE NO. AIR WATER CAT. NO. | PRICE SIZENO. | T/SNO. | CAT.NO. | PRICE

10/30 F1121 | 6.90
12/30 F1221 | 7.15
14/35 F1321 | 8.10
19/38 F1421 | 8.70
24/40 F1521 | 9.30

1.260 .01.5.2 F1100 19.60
10-1900 0.2.38 F1200 19.35
200-12,000 3.290 F1300 19.35
1000-36,000 | 10-850 F1400 23.20
3000-77,000 | 30-1900} F1500 23.55

G W N e
G W

£ach meter is supplied with complete directions and correlation chart for calculating the
calibration curve for any fluid whose density and viscosity are known,

*DuPont trade name for polytetrafluorethylene

O G‘ E R Write for Descriptive Literature
See your Local Laboratory Supply Dealer

ILMONT

NSTRUMENTS, INC.
1 GREAT NECK ROAD - GREAT NECK, NEW YORK
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The best *250 you'll ever invest

A New...Fully Guaranteed...Professional = en
Quality...GAS CHROMATOGRAPH. = - '

1

P KETONE
i
¢
!
i
i

34

A speedy, reliable solution to routine gas and volatile liquid analysis problems

T

. .. Quickly pays for itself in savings in time and material . . . Inexpensively H =
makes gas chromatography available to everyone. = i . > e
Ideal for quality control of any raw material or finished product with boiling 5 HH t 2 ]
point to 105°C. (and many up to 120°C.) . .. Safeguards the quality of the L EREEESE 2= Tt
product you sell . . . the products you buy. Cor o v o5 IME =
A few applications for The Chronofrac*:
Combustion products “’Chronofrac’ VP-1 liquid separation of 4 major or-
Flue gases ganic groups using catalytic combustion detection.

Chemical reaction converters, stream and towers s ; itk
Chronofrac” VP-1 separation of 10 gases utilizing

such as: thermal conductivity detection.
Ammonia oxidation process — nitric acid
Acetone, and by-products such as methyl ethyl ketone

Depropanizers ™
Low molecular weight intermediates JE -
f— < z
Alcohols thru Cs S o Samoie—10 us misure
g L w = mple Siz cc
Natural and liquid petroleum gases = F= Column—Dibutyl Phthalate
2 = g:::ﬂs:ﬂ.:ﬁ;:‘ur /min.
. . . . . = =
Simply installed and operated ... sets up in 30 minutes or less . . . easily s s
operated by non-technical personnel with less than an hours instruction. < R Time
Closely examine the illustrated chromatograms of actual test separations... o8
see how effectively the CHRONOFRAC performs routine analysis . . . how - ; = £2
easily this $250 instrument can take over your present work load . . . and S He== 3 ==
free your expensive equipment for more complex analyses. 4 t =t
I Wi i ‘g —
,:_‘ = =
== ° \
=Er T 1 ~ FismY
== it o =S i
o X 1r v e v 4
{ V"'_Vl
TIME =00 —— 031" —}——1'04"= 128" 158" [ 216" — 248" = 456" —]

BUILT-IN FEATURES:

BASELINE STABILITY
Low drift assures true
peak areas

DUAL DETECTION
Catalytic combustion and
thermal conductivity
WIDE ATTENTUATION
1 —125 four position
selectivity
HIGH SENSITIVITY
5 PPM Hydrogen in any
gas
The CHRONOFRAC is
in stock now, at selected
laboratory supply dealers.
Write for 4-page illustrated

bulletin and nearest
stock location.

Since 1920

LOCAL OFFICES IN:

P R EC | S I O N CHICAGO +« CLEVELAND
*Chrono(logical) Frac (tionation) SCIEH e ) PHILADELPHIA - SAN FRANCISCO

3735 WEST CORTLAND STREET e CHICAGO 47, ILLINOIS
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Comparison of the tr
yptic fragments of th
organ specific LDH crystallisates. Time: re9; dl:lfli:l::::

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 Currently 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.Y.

Phlladelphia » Cleveland « Houston » Miami « Menlo Park, Cal.
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GET READY FOR THE SPACE and SCIENCE ERA! SEE SATELLITES, MOON ROCKETS CLOSE UP ™

"AMAZING SCIENCE BUYS

*.for FUN, STUDY or PROFIT

BE THE FIRST ATOMIC GARDENER
IN YOUR NEIGHBORHOOD

Take part in the ‘‘anything can happen’’
planting adventure of the century. Plant
atomic energized flower and vegetable seeds
—indoors or out. Kits include 8 seed
packets—-4 energized with gamma rays and

ASSEMBLED
AND
READY TO USE!

See the Stars, Moon, Planets Close Up!
3" ASTRONOMICAL REFLECTING TELESCOPE
60 to 180 Power. An unusual Buy! Famous Mt. Palomar Type
You’ll see the Rings of Saturn, the fascinating planet Mars, huge

craters on_the Moon, Star Clusters, Moons of Jupiter in detail,
Galaxies! Equatorial mount with lock on both axes. Aluminized and

4 untreated. Energized seeds are absolutely
safe—completely unpredictable—may pro-

charts, pictures, instructions, of the mocn taken through our Astronomical

over-coated
‘equipped with a 60X eyepiece and a

3” diameter high-speed f/10 mirror. elescope comes
mounted Barlow Lens, giving

W you 60 to 180 power. An Optlcal Finder Telescope, always so
gll(x’cree g{r%?itxsctiz::? (ﬁ?réiﬁitt?ﬁ;pgﬁ uflffﬁi essential, is also included. Sturdy, hardwood, portable tripod—
colors—just about anything, Normal plants FREE with Scope:—~Valuable ,STAR  C plus 272 page
provide comparison. Vegetables: tomato, HANDBO Ol,(y OF EAVENS” plus “HOW TO USE YOUR
corn, lettuce, radish. Flowers: petunia, TELESCOPE’ BOOK.

zinnia, marigold, aster. Complete with B Photographers! This is an actual photograph Stock No. 85,050-W ______________ . _________._ $29.95 Postpaid

Stock No. 70,421-W Vegetable Kit, Telescepe by a 17-year student.
$3.95 Pstpd.
Stock No. 70,422-W Flower Kit,

$3.95 Pstpd.

Stock No.

WHIRLING WONDERS

Wonderful World of
Whirling Wheels

Here’s a new adventure in ontlcal
impressions—created hy the magi-

#

STEREO MICROSCOPE

Years in development. Precision Amer- cal effect of these fascinating,

ican made. Used for checking, in- rotating discs. In addition to weird shapes and fantastic
specting, small assembly work, Up ““after images’” this kit demonstrates ‘‘stop motion’’
to 3” \\mkmg distance, Clear, sharp, strohoscopic _principles—‘‘off center’” focus and even
erect image. Wide, 3 dimensional hypnotism. Kit includes 13 discs, approx. 5” in dia.

field. 2 sets of objectives cn rotating

'tlgnelt 28X and 40X. 10 Days Free
ria

Stock No. 85,056-

battery holder, rheostat, small motor mounted on bracket,
bulb, socket, plug and complete hooklet of instructions
and experimental use.

Stock No. 70,414-W $9.95 Postpaid

Low P(mcr Sum)lunentary Lens Attachment for above
Stereo—provides 15X down to 6X with clear, extra large

11%” field at

Stock No. 30,276-W ---$7.50
L]
NEW! GRAPH RUBBER STAMP

HIGH PITCHED SOUND—LOW PITCHED PRICE
IN ULTRA SONIC SOUND WAVE CLEANER

High-frequency sound waves clean
tedious surfaces — tricky crevices.
Tses clectrical energy in cleaning
optical lenses, mechanisms, photo
eqpt. Cleaning fluid activated by
smmd “.“es—-cle.ms uithout dis-
ds no 1s, no
scrubhing. thra Sonic generator
Gray, baked-enamel fin.,
one knob control, stainless steel tank. Works on H/cur-
rent. Pint cap, tank 3%”x33%4”x2%” int. cap.; ext. of
tank: 4”x4”x5” deep; gen. 6” high, 1014” wide, 7%” deep
——40 wat cap. (Wt 20 Ibs.).
Stock No. 85,124-W ---$69.95 F.0.B.

Request Information on Larger Sizes.

TRteal time and labor saver for math
teachers. If wyour tests require graph
hackgrounds—no nced to attach separate
sheets of graph paper and worry about
keeping them straight. Simply stamp a
graph pattern, 3” square as needed on
cach paper. Grading graph problems then
become 1009 casier. Stamps are 3”
square overall--2 different patterns.
Stock No. 50,255-W (100 hlocks) -
Stock No. 50,351-W (16 blocks)
Polar Coordinate Graph Stan
Stock No. 50,359-W

90,000 cycles-per-sec.

FLASHLIGHT POINTER FOR MOVIE SCREENS

Ideal for pointing out interesting fea-
tures on movie, slide projection sereens,
Excellent leeture tool. For teacher use
on maps, ete. IMlashlight focuses an
arrow where you point it.

Stock No. 60,117-W

CIRCULAR DIFFRACTION-
GRATING JEWELRY
1 diameter

Shimmering vainbows of gemlike color |
in jewelry of exquisite beauty—made
with CIRCULAR DIFFRACTION-

SCIENCE TREASURE CHESTS

GRATING REPLICA. Just as a | For Boys—Girls—Adults!

prism breaks up light inte its full

range of individual colors, so docs Science Treasure Chest — Extra-powerful
the diffraction grating. TPromises to polarizing filters,

magnets, compass, one-
way-mirror film, prigm, diffraction grating,
and lots of other items for hundreds of
thrilling experiments, plus a Ten-Lens Kit for making

become a rvage in current fashion.
Stock No. 30,349-W Earrings —..........._$2.75 Pstpd. |

Stock No. 30,350-W Cuff Links _.__._.__. --$2.75 Pstpd. telescopes, microscopes, ete, Full instructions included.
Stock No. 30,372-W Pendant ____ --$2.75 Pstnd. [ Stock No. 70,342-W ... e $5.00 Postpaid
Stock No. 30,390-W Tie-Clasp . -.$2.75 Pstpd.

Science Treasure Chest DelLuxe—Iiverything in Chest
above plus exciting additional items for more advanced
experiments m(ludmg eyrstal-growing kit, electric motor,
molecular model set, first-surface mirrors, and lots more.

Stock No. 70,343.W ______ e $10.00 Postpaid

WAR SURPLUS ELECTRIC GENERATOR

Brand new Signal Corps Electric
Generator for scientific experi-
ments, electrical uses, demon-
strations. Generates up to 90
volts by turning crank, Use in

LIFE SIZE HUMAN SKULL

) . o o Invaluable edues tional aid! TFaseinating
high (;mncd(;xm;: i"’:‘”w Chf,“"l’i conversation piece! Skull is anatomically
groun an hring  up  nigh correct—made of natural hone color, bone

= crawlers for bait or study. 2 hard, lifetime plastic. Tarts snap to-

Alnico Magnets alone worth original price. Wt. 2 1bs, gether—take apart. Spring-action  lower

Cost to Govt. $15.
Stoek No. 50,225-W oo o....$4.95 Postpaid

Same type generator, mounted, with light, as clectricity
demonstrator.
$9.95 P

Jaw. Removable skull cap for examination
of skull cavity, nasal passages. etc. Ideal
for scientists, doctors, dentists, teachers,
students, artists, Stand and Instruction and Anatomy
Chart included.
Stock No. 70,294-W

Stock No. 50,365-W tpaid tnaid

4'4” Reflecting Telvt;seope—up to 255 f;ower. all-metal pedestal mount,

85,10 F.0.B. Barrington, N.J.

CRYSTAL GROWING KIT

Do a crystalography project illus-
trated with large beautiful erystals
you grow yourself. Kit includes
the book ‘‘Crystals and Crystal
Growing’” and a generous supply
of the chemical you need to grow large display crystals of
potassium aluminum sulfate (clear), potassium chremium
sulfate (purple), potassium sodium tartrate (clear), nickel
sulfate hexahydrate (blue green) or heptahydrate (green),
potass}ium ferricyanide (red), and copper acetate (blue
green).

Stock No. 70,336-W ooovaoacaeoaa—~.$9.50 Postpaid

‘FISH’ WITH A MAGNET
Go Treasure Hunting On The Bottom

Great idea! Tascinating fun and some-
times frcrn('n(louslv profitable! Tie a line
to our H-1b. Magnet—drop it overboard
in bay. river, lake or ocecan, Troll it
along the bottom-—your ‘‘treasure” haul
can be outhoard motors, anchors, ﬁshm
tackle, all kinds of metal valuables. 5- 1b Magnet is war
surplus—Alnico V "Type-—a terrific bargain. Lifts over 125
Ihs. on land—much” greater weights under water. Order
now and try this new sport.

Stock No. 70,183-W 5-1b. Magnet ......._$9.95 Postpaid

War Surplus American-Made 7x50 Bmoculurs

Big savings! Brand new! Crystal
clear viewing——7 power. Every opti-
cal clement is coated. An cxcellent
night slass—the size recommended
for satellite viewing. Individual eye
focus. Exit pupil Tmm. Approx. field
at 1,000 yds. is 376 ft. Carryving
case included. American 7 x 50’s
normally cost $195. Our war surplus
price saves yvou real money. veed

Stock No. I533 w _----_------..,.Dnly 355 00 Postpd
(Tax included)

SOIL TESTING KITS

i DE LUXE KIT for determining acidity and

alkalinity, exisiting levels of nitrogen, phos-

phorus and potassium in the soil. Includes

“Knm\ Your Soil” dietionary, . reagents and
solutions to make 25 complete soil analyses

(100 individual tests) in styrene 5” x 77 x 27 case.

Stock No. 70,405-W $8.95 Postpaid

STANDARD KIT similar to_above, with materials for 10
analyses and 15 additional pH tests. Comes in 5” x 7” x
1”7 plastic case.

Stock No. 70,406-W __ -$5.95 Postpaid
JUNIOR KIT-—Basis for many fascinating experiments
regarding growth of plants, ete.

Stock No. 60,118-W

5

$2.00 Postpaid

WRITE FOR FREE CATALOG “W"|

Optics for the Science Class! Opties for the Space Eral
144 PAGES! OVER
1000 OPTICAL BUYS!

Huge selection of Ienses,
prisms, war surplus op-
tical instruments, parts
and accessories. 'lele-
scopes, microscopes,
binoculars, infrared
sniperscope, ete. Low-
cost Science and Math
Iearning and Teaching
aids.

Catalog W,

$4.95 P

ORDER B8Y STOCK NUMBER . . . SEND CHECK OR MONEY ORDER

EDMUND SCIENTIFIC CO.

BARRINGTON, NEW

SATISFACTION GUARANTEED!

JERSEY

19 MAY 1961
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For the third straight year, Corning Glass
has awarded The Emil Greiner Company its
Sales Achievement Award. Obviously, we
love selling Pyrex® ware. Our customers
love using it. It is a strong glass. It
is lovely glass. If this sounds like
an ode of love it is meant
to be. We love

"YREX*
Plec EMIL, GR IVER Co.

DEPT. 427, 20-26 N. MOORE ST., ‘;) NEW YORK 13, NEW YORK

1534
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GET COLOR CODING

ON PYREX PIPETS
AT NO EXTRA COST

Put the advantages of color coding into the work
you do with Mohr and serological pipets without
paying a premium.

As you see below, the color band and number
on the pipet tell what its capacity is and how
it’s graduated.

Sorting after washing or sterilizing goes faster
and more accurately. The same is true for finding
a particular pipet in the stockroom — boxes are
coded, too.

All colors withstand the chemical durability
tests outlined in Federal Specification DD-V-
581-a.

You can get the code shown below on all these

PYREX pipets at no extra cost: 7060, 7063, 7064,
7065 Mohrs; 7080, 7081, 7083, 7084, 7085,
7086, 7087, and 7093 serologicals.

Naturally, you can combine these pipets with
your orders for other PYREX ware to earn dis-
counts as high as 23.5%.

Your dealer has these color coded pipets in
stock. For a complete listing of these pipets, send
for Supplement No. 2 to Laboratory Glassware
Catalog LG-2.

7 CORNING GLASS WORKS
"‘ 1961 Crystal Street, Corning, New York
CORNING MEANS RESEARCH IN GLASS

PYREX® 1aboratory ware... the tested tool of modern research
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No. 1010
Beaker with handle

Hmm, a beaker with a han-
dle. Makes sense. Should lift
and pour as easy as a coffee-
pot — even when it’s boiling
hot. Won’t need those clumsy
tongs now.sk

* MORAL?

Whatever you need, it’s probably in
LG-2, the new PYREX Labware Cata-
log. It’s the widest line anywhere.
More than 9000 items.

Take beakers, for instance. There
are 10 types of beakers in 55 sizes.
Beakers with or without spouts. Tall
or low form beakers. Conical or
graduated ones. Micro beakers.

Need a beaker for everyday use?

meter.

Four orifices on this flow-
From
Says you just turn the stopper
to select the one you want.
That’s pretty simple. %k

No. 5960
Flowmeter

No. 3690

Ya to 2 mm.
temperature,

own after all.sk

Try a Pyrex brand standard model.
One for work with light-sensitive sub-
stances? PYREX Low Actinic Ware is
designed for it. For gas absorption or
washing? Filtration? There’s a PYREX
brand fritted beaker. Using alkalies?
Corning brand Alkali Resistant Ware
is your best bet.

For high-temperature work up to
1500 degrees C., there’s a VYCOR

Drying apparatus for small A
quantities. Works at constant
under reduced
pressure. I won’t have to buy
separate parts and make my

No. 6952
Manometer

=1
=
=
= |
=¥
3
=14
=
=13
3
—1g
= |
=
=
%
=14
s

Cegrr
t

manometer. Scaled
from O to 160 mm. The scale
is red for easy reading. Avail-
able in single outlet also. Real
easy to fill.k

brand glass beaker of 96% silica.

Whatever you need, check the
quantity discount allowances. They
run as much as 23.5%. And, if you
don’t have a copy of our new catalog,
LG-2, write for yours.

CORNING GLASS WORKS

7201 Crystal St., Corning, N.Y.
CORNING MEANS RESEARCH IN GLASS

PYREX’ Iaboratory ware . . . the tested tool of modern research



Baird-Atomic pioneers LOW COST liquid scintillation

YOO WRORIANON  DRTIION
st een

The development, field test, and
customer acceptance of a versatile ra-
dioisotope manual liquid scintillation
counting assembly has been completed.
Here is a systemm for Carbon 14 and
Tritium that incorporates simplicity
and flexibility — that is in the price
range of all laboratories.

Among its field proven features: sim-
plified circuitry which assures reliable
operation,negligiblefield maintenance;
the high voltage supply, scaler and
timer are all standard B/A instruments
— they can be used with other systems
and tailored to your special needs; spe-
cially designed, dark preadaption sam-

ple holder accepts a variety of sample
configurations and sizes; the system is
compact and versatile.

These - and other features of the
Model 745 Liquid Scintillation unit -
are available at the lowest cost you
would expect to pay for reliable per-
formance with liquid scintillation. You
owe it to your budget to get more infor-
mation - write or call your nearest B/A
representative today.

Sales and service offices in: Cambridge,
New York, Philadelphia, Pittsburgh,
Cleveland, Washington, D. C., Atlanta,
Dallas, Chicago, Los Angeles, San
Francisco, Ottawa, Canada.

BAIRD - ATOM/C,/NC.

FF unwerstty road - cambriage 38 mass.

W = ]
P |
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actual size.

4

Record shown %4

Tracking a Ppurveillance Drone
witlthe Visicorder

Drone surveillance and reconnaissance gives U.S. Army
combat units a high-altitude vantage point with much
broader horizons from which to view battlefield action
and terrain. >

If effective use of the data gathered by the drone—
the “‘eye in the sky’’—is to be made, accurate instruments
have to be on hand to monitor the drone’s position and
movement, its operational behavior and its response to
flight commands. Telemetry supplies the radio link which
transmits all this behavior information to a thoroughly-
instrumented mobile tactical command post developed by
Tele-Dynamics Division of American Bosch Arma Corp.

The Honeywell Model 1012 Visicorder has been selected
as the direct readout unit in the Tele-Dynamics Drone
Surveillance Telemetry system. In use with its companion
instrumentation, the 36-channel Visicorder simultane-
ously displays the 22 channels of information required to
track a drone, plus the timing traces.

In the Tele-Dynamics van, which serves as a tactical
command post, the Visicorder provides both an instant
“quick look” and a permanent record of the drone’s
operational parameters.

Signals are transmitted over a single channel by time-
multiplexing. Signal and battery strength, engine speed
and temperature, pitch and roll commands, altitude, air-
speed, attitude (pitch and roll), yaw, acceleration (hori-
zontal and vertical), and angle of attack are recorded by the
Visicorder,along with three separate records of vibration.

Like the other units of the Tele-Dynamics system,
these Honeywell Visicorders are built for rugged service
... to deliver the data . .. when the drone is up and the
chips are down.

Call your nearest Minneapolis-Honeywell Industrial
Sales Office for a demonstration of how a Visicorder
Oscillograph will save you time and money in data acqui-
sition. OEM inquiries invited.

Reference Data: write for bulletins 906, 1012, 1108 and 1406.

Minneapolis-Honeywell Regulator Co.
Industrial Products Group, Heiland Division
5200 E. Evans Avenue, Denver 22, Colorado

Honeywell

HONEYWELL INTERNATIONAL Sales and Service offices in all principal cities of the world.
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WARING

COMMERCIAL BLENDORS

ARE SERVING FIRMS AND
LABS IN THESE FIELDS

INKS—Detergents to reduce pen clogging
CEMENT—Waterproof cement testing and
mildew repellent concrete
CERAMICS—Kaolin and clay slurries
COATINGS—Films, TV tubes, recording
tape, adhesive compounds, duplicating
machine emulsions

COSMETICS—Shampoos, nail polish, deo-
dorants, powder, hand cream, hair dyes,
aerosol hair spray and shaving lather

ELECTRONICS—Cathode ray tube coatings

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

FOOD PROCESSING—Relishes, herb and con-
diment blending, dressings, dog foods

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

HOMOGENIZING TEMPLATE EMULSIONS—Sheet
aluminum, stainless steel

INSECTICIDES—Repellents and killers

INSULATION—Rock wool-fiber glass, asbes-
tos, ground glass beads

e H A R D LY A ! : PAINT—Color sampling, water-base, rub-

ber-base, waterproof, enamels

PAPER—Waste paper evaluation, pulping
wood fiber, coatings

S c | E N T I F l c j PETROLEUM—High octane fuel, additives,
grease, detergent motor oils
PLASTICS—Experimental mixes, color test-
ing, powder and resin blending
PRINTING INK—Color blending, waterproof
l N s T . U ME N T inks, engraving fluids
RUBBER—Latex, sponge, synthetic

TEXTILES—Strength tests for synthetics,
Nylon, Orlon, Dacron, wool and cotton

TOBACCO—Chemical analyses, homogen-
ized, experimental blends, mixtures

VINYL—Upholstery bases color sampling

WARING PRODUCTS
Good mixer, yes ... but hardly the tool for the CORPORATION
many blending, mixing and grinding requirements WINSTED+ CONNECTICUT
of today’s scientific laboratory. To meet these R s L P

requirements Waring designs and [t e, —_———
- - - GENTLEMEN:
manufactures a 5pe0|a| ized line Send me complete information on your Blendors for labora-

I
§ : 2 : : |
of Blendors® and accessories. Let tory and industrial use. My field of interest is ................c......... I
us send you complete details. Just }
|
|
|
I

fill in and mail the coupon.

19 MAY 1961 1541



VIBRATING REED

ELECTROMETERS

QOutstanding instruments for precise,
reliable measurement of extremely
small charges, currents and voltages.

Several models are available to serve
a variety of applications including
radioisotope assays, ion current
measurements, pH determinations,
and solid-state studies.

1542

For details regarding the various
applications, specifications and
accessories for all Cary Electrometers,

ask for Data File E19-51.

MODEL 31
Detects currents to 10-'7 ampere. Provided
with ten ranges, separate input-preampli-
fier unit.

MODEL 32

Designed specially for radioisotope studies.
Single-unit design, provided with four

ranges.

MODEL 36

Offers exceptional response,
DC to 10 cps, sensitivity
and stability for small
currents to 10-1> ampere
originating in a high
impedance source.

) e

L R

STy I
A

APPLIED PHYSICS CORPORATION
2724 South Peck Road, Monrovia, California

SCIENCE, VOL.
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Now available
for scientific
laboratories. ..

THE

NEW

SARGENT
CATALOG

109

An encyclopedia of scientific instruments, appa-
ratus and chemicals—nearly 1500 pages of com-
prehensive listings—for scientific men working
in a professional capacity.

Comprehensive — This new edition lists over
38,000 items of scientific instruments, appara-
tus and chemicals. Items are compiled in famil-
iar alphabetical order by most commonly used
names. Subject finding words are located at
the outside top of each page for rapid location
of items. Cross references are used throughout.

Up-to-date illustrations— All principle items are
illustrated on the same page as the catalog
listing. Each illustration is up-to-date and ac-
curate—corresponding with the merchandise
supplied under the catalog listing.

Permanent catalog number system —The per-

manent Sargent catalog number system is per-
petuated —with numbers in sequence with the
alphabetical listing and fully identifying each
item to insure ease and accuracy in ordering.
Completely descriptive titles in bold-face type
distinguish alternatives and similarities be-
tween listings.

Current prices— Prices on each item are current
at the time of printing.

Detailed Index—an elaborate sixty-four page
subject index is provided with extensive cross
references.

Distribution of Catalog 109 is now being made
to scientific and purchasing personnel. Your
recommendations for the distribution of this
catalog in your laboratory or department will
be welcomed.

/ Sl! !\l ‘ G E N I SCIENTIFIC LABORATORY INSTRUMENTS ® APPARATUS ® SUPPLIES ® CHEMICALS
S . S— — . " -

E.H.SARGENT & CO., 4647 W. FOSTER, CHICAGO 30, ILLINOIS
DETROIT 4, MICH.+ DALLAS 35, TEXAS ¢« BIRMINGHAM 4,ALA.s SPRINGFIELD, N.J,
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TOBACCO EDUCATION LUMBER BREWING & DISTILLING COMPRESSED GASES PAINT
o < é

PLASTICS COSMETICS

AGRICULTURE

FOOD L iAbanon.

For Research and Development in all Industries

MODEL 500 " i GAS CHROMATOGRAPH
HIGH TEMPERATURE

The technique of linear programmed temperature gas chromatography combined with high temperature operation makes possible these
previously difficult analyses: (1) wide boiling mixtures; (2) gases (Hz, O2, N2, CO, CO2 and light hydrocarbons); (3) trace quantities of high
boiling residues in low boiling solvents; (4) correlation of retention times with analytical distillation data; and (5) temperature sensitive
materials.

Two such analyses are shown below. Note that with programming, both separations required only one column. Without programming,
the methyl ester separation would have required a fixed high column temperature with a loss in resolution of the lower boiling components.
In the separation of gases at a constant column temperature, ethane, carbon dioxide and ethylene would not have eluted. To chromatograph
this mixture at constant temperature, two columns and two samples are necessary.

With a Model 500, column scouting is easily performed because columns can be changed and baselines re-established in ten minutes.
Heating from room temperature to 300°C takes about 10-15 minutes (27 minutes to 500°C) and cooling back to room temperature takes
about the same time. Model 500 has separate and independent temperature controls, each to 500°C, for column, detector, and injection
port. In addition, eighteen linear heating rates from 0.29 to 42°C/min. provide a wide selection for optimum column conditions.

CONDITIONS: CONDITIONS:

COLUMN TYPE: 2 FT. SILICONE GUM RUBBER COLUMN TYPE: 4 FT. MOLECULAR SIEVE 5A

COLUMN TEMP. PROGRAMMED AT 5.6°C/MIN. FROM 75°C to 400°C. COLUMN TEMP. PIOGRAMMED AT 40°C/MIN. FROM 35°C YO 247°C.

This is a typical p i By p! , H2, N2, 02, CO, COz, ethane, and ethyl-
separation of methyl esters with wndoly dnﬂermg bonlmg points. Observe the ene eﬁ sopcvon on a smglc column in one run. Using the some column,
sharp peaks, shaped nearly alike. the p que works equally well for the separation

of nitrous and nitric oxude in the presence of these gases.

Similar analytical advantages with Model 500 apply to the other industries illustrated above.
Write for our bulletins on Model 500. These describe in detail all the specialized analyses.

U FaM_J)F & M SCIENTIFIC CORPORATION, 1202 Arold Ave., Air Base, New Castle, Del., EAst 8-6606
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EVEKY LUI
CHECKEDY
AGAINST=
SPEGIFICATIONS

o
& %
Loleman & Bell| ..
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% Bar Butlertond W J
—
Y 8 ONLY

iave you noticed the ‘Lot Number on every. MC&B Ilabel? It means you can rely on the purity of MC&
hemicals because each lot is carefully checked against specifications in our analytical laboratory. And because
ur atmospheric-sensitive chemicals are packed under an inert gas, you can be sure they meet specifications
vhen you are ready to use them.

-or dependable purity in over 4,000 laboratory chemicals-SPECIFY MC&B. Write for catalog

@@ Matheson Coleman & Bell

Division of the Matheson Company, Inc. Norwood (Cincinnati}, Ohio; East Rutherford, N. J




COLEMAN

NITROGEN ANALYZER

CARBON-HYDROGEN ANALYZER

Automation revolutionizes
standard analytical methods

These instruments make a radically new
approach to classical analytical chemistry.

WHAT they do is not new . . .
HOW they do it is revolutionary.

Both instruments perform standard combustion
analyses for nitrogen and carbon-hydrogen . . .

but they are COMPLETELY AUTOMATED.

This, for most of us, is revolution enough!

The Nitrogen Analyzer burns the sample and
selectively absorbs the combustion products,
except Nitrogen. Nitrogen is collected in a
micrometer-driven syringe providing direct vol-
ume readout in microliters.

The Carbon-Hydrogen Analyzer performs a sim-
ilar operation. It collects the combustion prod-
ucts of hydrogen (as water) and carbon (as
carbon dioxide) in separate absorption tubes
which are weighed after each analysis.

Both instruments provide vast improvements in

reproducibility over traditional methods . . .
variations in operator technique are eliminated
as a source of analytical error.

Other important benefits common to both instru-
ments:

SPEED—instrument operating cycle is only
8 minutes.

ACCURACY —results of routine nitrogen
and carbon-hydrogen determinations agree
with theoretical percentages +0.29%,.

ECONOMY —each instrument takes only 18
inches on laboratory bench.

VERSATILITY —Sample sizes range from 1
to 100 mg; sample substances include virtu-
ally all homogeneous materials that burn
below 1100° C.

Put automated combustion analysis to work in
your laboratory . . . ask your instrument dealer
for a demonstration.

Write for Bulletins SB-258 and SB-273

COLEMAN INSTRUMENTS, INC., MAYWOOD, ILLINOIS

SCIENCE, VOL. 133
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HITACHI Electron Microscopes

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.

...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 itsell 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.

® ®
M&. For more detailed information get in touch with

% E ERB & GRAY SCIENTIFIC, INC.
854 S. Figueroa St., 5927 Riverdale Ave,,
Cable Address: '"HITACHY” TOKYO Los Angeles 17, Calif. New York 71, N.Y.

19 MAY 1961 1547



ION EXCHANGE with

lL ' A P | A

Tonic groups

in Sephadex

have given a range
of ion exchangers

the first of which is DEAE-SEPHADEX

an anion—exchanger Properties:
available in two types high capacity even for large
A25 molecules
A 50 low non-specific adsorption
each type in sieve fractions: \
Applications:
Coarse serum proteins - peptides
Medium nucleic acids - nu‘.cletoldeg
) polysaccharides
Fine

@ PHARMACIA UPPSALA SWEDEN

Representatives Send for onr booklet.

AUSTRIA: Contex Ges. m, b. H., Wien 1, Wipplingerstrasse 25 + AUSTRALIA: Andrew Thom, Ltd., Athom House, 261 Broadway,
Sydney « BELGIUM: N. V. Société Belge d’Optique, 108, Rue de la Prairie, Gent - DENMARK: A/S Pharmacia, Lindeallé 48,
Copenbagen — Vanlise + FINLAND: Pharmacia Oy, Alexandergatan 48, Trappa As, Helsing fors - FRANCE: Jarre- Jacquin, Recherches
et Laboratories, 18, Rue Pierre Curie, Paris (V¢) . GERMANY: Pharmacia G. m. b. H., Bad Naubeim, Parkstrasse 12 - GREAT
BRITAIN: Savory & Moore, Ltd., 6061 Welbeck Street, London, W. r. - HOLLAND: Van Oortmerssen N. V., De Ruyterstraat 48,
The Hague - NORWAY: A/B Pharmacias informasjonskontor, clo Arne Orwvig, Darresgate 2, Oslo - SWITZERLAND: Opopharma
A.-G., Postfach, Ziirich 25 «+ UNITED STATES: Pharmacia Fine Chemicals, Inc., Sales Office, Box roro, Rochester, Minn.
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a new
research
and control
technique
with vast
potential

The PO4
Polariter

RIFARIOGRIAR

is a comparatively new technique offering vast possibilities in the field of
chemical analysis, inorganic and organic. The measurement of diffusion
current in a well defined electrolytic process makes it possible to determine the
unknown component in concentrations down to 104 mol per liter or less.

-
I
|
I
l
I

4

The method can be applied to any chemical system having a well defined

If you wish to re-

reduction potential, and can result in determinations to a fraction of a ceive the Radio-
microgram per gram of solution. meter quarterly

journal POLARO-

The Radiometer PO4 Polariter is a mains operated unit, presenting GRAPHICS, con-
polarographic traces of high sensitivity and resolving power on built-in direct taining literature

pen recorder. Provision for derivative and peak polarograms, damping,
condenser current compensation, and maximum sensitivity of .00008
microamperes per mm. on a 250 mm. recording width, makes the PO4

a complete and versatile instrument, ideal for series determinations utilizing
unskilled laboratory help. Let us know and we will be happy to send you
complete catalogue and literature. Radiometer PO3, more modestly
priced for less stringent applications, is also available.

SOLD AND SERVICED IN U.S.A. BY

THE LONDON COMPANY

(Formerly Welwyn International Irc.)
3355 Edgecliff Terrace CLEVELAND 11, OHIO

In Coanadaea:

72 Emdrupvej

1550

reviews and cur-
rent polarographic
abstracts, please
advise us.

r
|
|
|
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i
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Contact any Branch of Canadian Laboratory Supplies Limited

RADIOMETER

COPENHAGEN, DENMARK
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the finest quantitative filter paper you have ever used

|
|
|
|
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From the oldest and most trusted name in the filter paper
field comes now a new product — E-D Quantitative Filter
Paper. Putting it as convincingly as we know how, it is
the finest quantitative paper you have ever used. We
shall be happy to prove it to you, if you'll let us. Just use
the coupon to send for free samples ... and test it to
your heart’s content.

Rigid quality control techniques assure that the ash
content of a single circle will be less than 75% of that
specified by Federal and ASTM specifications at a
probability of P89, The chance that a single circle
will have an ash content exceeding the above speci-
fications are approximately one in a million.

19 MAY 1961

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

NAME

COMPANY

ADDRESS

CITY ZONE STATE

THE EATON-DIKEMAN COMPANY

MOUNT HOLLY SPRINGS, PENNSYLVANIA
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n and Systems for Nuclear
search and Radiation Measurements

HEALTH PHYSICS

For many years, T/A has led

in the development of per-
sonnel monitors for the auto-
matic detection and measure-:
ment of radiation contamin-
ation. T/A portable survey

meters are the most widely

used radiation survey meters

in the world.

COUNTING & ANALYTICAL SYSTEMS

MODEL GTS-6 SCALER
shown with Model RHV-3
5000 Volt Power Supply

High speed decade scaler

has pulse resolution better

than 1 microsecond. Mod-

el RHY-3 H.Y. Supply is

used for Geiger and pro-

portional counting.

® Juno Survey Meter

® Cutie Pie Survey Meter

® Beta-Gamma Hand
and Shoe Monitors

® Portal Monitor

® Alpha Hand Monitors

® Laundry Monitor

SPECTROMETRY SYSTEMS

The T/A Gamma Ray Spectrometry
Systems feature gated beam circuits
for exceptional stability, and offer
all possible combinations of analy-
tical, counting, and recording com-
ponents to give the nuclear scientist
optimum flexibility and versatility.
(Polaris System illus.)

LOW LEVEL BETA SYSTEM

Combines lead, steel, and mer-
cury shielding and Amperex®
Cosmic Roy Guard Tube to re-
duce background to less than
1 count per minute. Includes
T/A's specially designed anti-
coincidence scaler.

MODEL PPM-8
PORTAL MONITOR

MODEL HSM-10
BETA-GAMMA
HAND AND
SHOE MONITOR

MODEL CP-3
CUTIE PIE

LS.7 MULTI-PURPOSE SCINTILLATION DETECTORS
T/A offers an extremely versatile line of
scintillation detectors and accessories for

research, medical, and industrial application.

LEAD SHIELDS

T/A specializes in the design and manufacture
of lead shields and has developed over 30 commercial
versions. Let us help you with your

lead shield requirements! ® Standard and Premium

Resolution Type Detectors

MODEL
® Vertical and Horizontal

Lead Shields
® Multi-Purpose GM and
Scintillation-Type Shields

® Well-Counting Lead Shields
LS-6 VERTICAL
LEAD SHIELD

@ Solid and Well-Type Crystals

® Proportional and Cathode-
Follower Preamplifiers

® Nose Shields and Collimators

CUSTOM SHIELDS

In addition to the

LS-5 _above types, T/A is
HORIZONTAL prepared fo supply
LERD) side aperture tubular
shields, end-opening
shields, directional
lead-shielded probes,
and many other types.

LS-8 WELL-TYPE
LEAD SHIELD

Your inquiries are

invited.

Write for new 1961 catalog

Now! Automation for
the Nuclear Laboratory!

NEW T/A AUTOMATIC
SAMPLE CHANGER

® Counts 200 Samples!
® Provides full information

on EVERY SAMPLE!
MODEL ASC-3

1552
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* SUPERIOR RESULTS
IN ELECTRON MICROSCOPY

The quality of the section, whether it is biological
material, synthetic fibre or metal, is as important to
picture quahty as the performance of the electron
microscope itself.

Cutting high-quality sections requires-a high-quality
ultramicrotome.

The LKB Ultrotome. produces unlimited quantmes
of superior sections. It matches the work capacity and
resolving power of the best. electron microscopes
available,

SPERMATOZOA FROM MACROGLOSSUM STELLA-
TARUM (INSECTA, LEPIDOPTERA)

Transversal section through the middle pieces. The dense core is
the mitochondrial derivative flanked om ome side by the flagellum
and on the other by a series of laciniate appendages of the bead.
60,000 X. Reproduced by coxrtesy of Dr. Jean André, Institut de
Recberches sur le Cancer, Villejuif (S.), France,

®

THE ULTROTOME
A complete ultra-microtomy lab which

® Speeds research by eliminating the element
fc hance from ultra-thin sectioning
@ Provides ultra-thin serial sections of uniform
thickness with no extra trouble to the operator
® Cuts thick sections in sequence with the
ultra-thin whenever desired
® Produces large-area sections without wrinkles

Send for the new 20-page brochure 4800-E04
“the ULTROTOME or modern Ultra-micro-
tomy” and a 4-page reference list.

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

International Sales Headguarters: LKB-Produkter AB, P.O.B. 12220, Stockholm 12, Sweden.
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A FREE
FLOWING

PIONEERS IN THE BASIC PRODUCTION
oF “VITAMIN-FREE”
TEST CASEIN

... FOR OVER 20 YEARS

In animal nutritional experimentation the type of protein used may well
be the most important dietary factor. When ‘*Vitamin-Free’’ Test
Casein GBI is the protein of choice in the deficiency diet, uniform

and consistent depletion of test animals occurs well within the required
time interval specified by the U.S.P. or other methods.

‘“Vitamin-Free'’ Test Casein GBI is prepared by several
hot-alcohol extractions designed to remove both fat
and water soluble vitamins. It is therefore biologically
free of vitamins A and D as well as the B complex
vitamins including vitamin Bi12 and vitamin K.
Biological tests are run at significant intervals to assure
consistent and satisfactory results. Each lot bears a
control number for identification purposes.

‘“Vitamin-Free' Test Casein GBI is available for

Write for GBI Bulletin 15 p—

immediate shipment in 5 Ib., 25 Ib., 100 Ib. and 250 Ib. fibre drums. Dlete for Exmim e nia] Tgﬁ}g‘s
For Animal Experimentation Select ‘‘Vitamin-Free' Test Casein GBI. Animals’’.

PRODUCTS FOR RESEARCH

EE[@ GENERAL BIOCHEMICALS

A Division of The Novth American Mogul Products Co.
60 Laboratory Park ° Chagrin Falls, Ohio
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Modern case designed by Raymond Loewy Associates.

New “602” Esterline Angus Two-channel Recorder

This compact two-in-one instrument pro-
vides side-by-side synchronized graphs on a
single six-inch-wide chart! Use it to check
electrical circuits, to determine the quality
of arc welds, to indicate proper settings for
anodizing, to aid in medical diagnostic re-
search, to provide a wide variety of other
vital information. In fact, any two variants
if expressed as current or voltage can be
recorded simultaneously on this new two-
pen instrument.

Price? Under $600. That’s some $150 less
than the cost of two graphic instruments

~ previously required to do the same jobs!

Most important, the Esterline Angus
Two-channel Recorder (which carries a
unique-in-the-industry two year guarantee)
is a product of 50-plus years of experi-
enced craftsmanship—your assurance of
dependable, trouble-free performance.

For more detailed information, write
for new ‘602" Recorder descriptive
sheet. Address: ESTERLINE ANGUS
INsTRUMENT CoMmPANY, INC., Box
596L, Indianapolis 6, Indiana.

E. G. McDowell, Master Craftsman
at Esterline Angus for 48 years,

Excellence in graphic recording for over 50 years—ESTERLINE ANGUS



neutron sources ever built,

of-flight and nuclear
RPI's solid-state

High Energy Linacs
Today’s rapid advances in
particle accelerator technology
are particulnrly illustrated by
the microwave linear electron
accelerator (linac). Spurred by
experirnental requirements for
more intense bursts of high-
energy electrons and neutrons
contained within precise limits
of time and space, High Voltage
Engineering and Applied Radi-
ation Corporation have sustained
intensive development of linacs.
The result has been consistent
nt in linac reliability,

improveme
and a series of record-breaking
research.

machines for
Two research linacs of con-
siderable sophistication are now
being installed at Yale Univer-
sity and Rensselaer Polytechnic
Institute physics departments.
The Yale machine is- a five-
section L-band accelerator, pro-
ducing 28 kw of average radia-
tion power and peak energies
of 77 Mev. It will be used in 2
broad physical research program
with emphasis on nuclear cross-
section investigations. RPI’s ac-
celerator is an unusually power-
ful neutron physics research tool.

1556

Rensselaer Polytechnic Institute — one of th
this linac will yield up to 1

1018 neutronslsecfcmﬂ. wi

werful accelerator

e most po
o+ fast neutrons/

th peak energy at

sec, or a thermal flux of
77 Mev, and peak pulse current of 800 ma. primarily for neutron-time-
reactor research, the accelerator will also aid

and radiation effect studies.

The accelerators of the near-
future are exemplified by the
machine now being built for the
U.S. National Bureau of Stand-
ards. This linac, designed to per-
formance specified by the NBS,
will produce electron beam peak

energies up to 150 Mev. Its

40 kw power output at 100 Mev
any previ-

will be greater than
ously obtained from 2 linear
accelerator and about 100,000
times that obtainable from ex-
isting NBS high energy accel-
erators.

Availability of the intense
high energy electron beam —
and of secondary radiations such
as x-rays, positrons and neutrons
— opens up new research areas
for NBS scientists. The linac
will be used in low temperature
chemistry, solid state physics,
metallurgical studies, neutron

activation analysis, nuclear align-
ment studies and determination
of radiation standards.

Machines of such power were
not available previously, and
provide the experimenter with
many intriguing opportunities.

Applied Radiation
As a powerful source of ioniz-
ing radiation,
prime candid
radiation programs where elec-
tron penetration
required. For example, most of
the surgical sutures
(made by
sion of Johnson & Johnson) are
electron-beam sterilized in alu-
minum-foil packages by indus-
trial linacs operating on
shift production basis.

the linac is also a
ate for industrial

above 3 Mev is

used today
Ethicon, Inc., a divi-

a two-

at High Voltage
Engineering and ARCO has led
to compact microwave electron
accelerators for x-ray inspection
and deep-x-Tay therapy. High
energy x-ray linacs can radio-
graph through two feet of steel
or non-destructively inspect our
biggest solid fuel rocket engines.
Medical x-ray linacs provide the
radiologist with a new “precision
therapy tool for treating deep-
seated malignancies.
see the possibilities for
in your research
program OF have a challenging
radiation application, we'd be
pleased to receive your inquiry.

J——

Development

If you
accelerators

Hicu VOLTAGE ENGINEERING
CORPO RATION

BURLINGTON, MAS&ACHUSE‘ITS, USA.

APPLIED RADIATION CORPORATION
L

HIGH VOLTAGE ENGINEERING (EUROPA) NV
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Diploma Diplomacy

In his recent The Voice of the Dolphins, a slim volume of commen-
tary on contemporary affairs in the form of science fiction, Leo Szilard,
of the Enrico Fermi Institute of Nuclear Studies, at one point pre-
dicts the outcome of one part of our program of educational assistance
for less-developed countries. The prophecy is that our fellowship pro-
gram for bringing African students to this country, educating them in
American colleges, and then sending them home, a program that be-
gan last year with action by the Kennedy Foundation and the State
Department, will grow through the years to produce an Africa that
is developed but that is unyielding in the ill will it bears us. The basis
for this prediction is the expectation that the visiting students, who will
be the leaders of the new Africa, will be treated by white Americans
with the same courtesy they give Negro Americans.

As a piece of political satire, this example of an unexpected and
undesired consequence of educational assistance may not be entirely
successful. The fact is that if we look to the present, instead of the
future, the difficulty that is already upon us is rather the reverse. In
the matter at least of advanced scientific training of many of our for-
eign students, the trouble is not what attitudes our visitors display
toward us on their return but their reluctance, in view of the educa-
tional and research facilities they enjoy here, to return at all. But if
Szilard’s example is not altogether convincing, it makes a valid point.
In educational assistance and in other parts of public affairs, we
frequently get into trouble because we are not prepared, as we are in
scientific investigation, to explore the consequences of our ideas.

A proposal has been offered, however, that meets both the con-
tingency that the scholars we have helped will not like us and the con-
tingency that they will like us only too well. Arthur F. Burns, profes-
sor of economics at Columbia University, has suggested that instead
of bringing students to this country we send the universities to them,
instead of importing students we export universities. The suggestion
was offered in a brief speech given last year at the University of Chi-
cago and now published under the title “Why not diploma diplomacy?”
in the first number of that university’s new magazine, Context. Burns
suggests that we build universities, for those countries that ask for them,
in which such professions will be taught as engineering, agriculture,
medicine, and public administration. He also proposes that we provide
as much assistance in the way of staffing these institutions as is wanted.

This suggestion was offered in the context of the more general
problem of financial grants and easy loans to other countries, and Burns
finds that it compares favorably with other forms of economic aid.
The cost of the universities could be met by using some of our present
funds for economic aid. From the viewpoint of foreign policy, the
building of universities on foreign soil, Burns says, would be free of
the distrust of our motives that characterizes some of our other efforts
at aid, as when, for example, because of the deficit in our international
accounts, we seek arrangements requiring that the credits we offer be
spent on American goods. From the viewpoint of economics, and this
from a professional economist, the benefits of building universities could
repay the cost a thousand fold.—J.T.



Costs are far less when
you buy Bausch & Lomb!

You get extra years of use out of this all-time best selling school microscope.
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STANDARD TEACHING MICROSCOPES take all the punishment your students
can give them—proved by years of maximum use. And now the new exclusive
Bausch & Lomb force-proof clutch and lifetime ball-bearing focus make them
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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 1+0.5% REPRODUCIBILITY.

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

Its exclusive B/A Multilayer Filters pro-
vide a rejection factor of more than 99.9%
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 meq/liter readout

® Double beam instrument accuracy

® Simultaneous single - sample
determinations

B/A Flame Photometer Condensed Specifica-
tions. Metals Analyzed and Guaranteed Sensi-
tivity (1% of full scale):

Metal I meq/l I mg% ppm

Na 0.001 . 0.002 0.02

K 0.0025 0.001 0.01
Li 0.028 0.02 0.02

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

BAIRD - ATOM/C,/NC.

W = ]
e |

3 untwersity road - cambriage 38 mass.

ADVANCED OPTICS AND ELECTRONICS...SERVING SCIENCE




RIGHT ACF

CENTRIFUGES
SERVE YOU BEST!

_ Small & Medi r
5 rotors on one bas

From the SERVALL Small and Medium Centri=
fuges that offer five different rotors on one basic
motor assembly plus a huge variety of tube com-
binations, to the RC-2, the latest in Refrigerated
Centrifugation, SERVALL Centrifuges Serve You
Best.

The SERVALL SS-1 Superspeed, SS-3 Auto-
matic Superspeed, SS-4 Enclosed Superspeed and
RC-2 Automatic Refrigerated Superspeed Cen-
trifuges, all designed to accept the unique SERV-
ALL 8 to 2 Tube Direct Sedimentation Continu-~
ous Flow System, lead the field in a fanctional
versatility that is determined by one thing: the
modern researcher’s requirements—yoxr require-
ments.

Automation, special rotors such as particle
counting and field-aligning, high centrifugal
force, safety features, operational reliability and
simplicity, whichever is yoxr major concern
SERVALL specifications cover it.

And remember, in the U.S. you get direct,
personal service on all your needs from SERVALL-
trained representatives. In Canada and elsewhere
SERVALL Centrifuges and Instruments are avail-
able from specially appointed distributors.

For that additional centrifuge, or replacement
of out-moded or inadequate equipment, do what
thousands of others do, select a SERVALL, the
centrifuge that has been proved in operation.

ILLUSTRATED LITERATURE UPON REQUEST FOR CATALOG SC-5GC RC-2 Automatic Refrigerated Centrifuge —
basic unit includes standard 8 x 50 ml
Superspeed Rotor — up to 37,000 x G

Norwalk, Connecticut
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ful results can actually be obtained.
We should be sure that the significant
physical processes are not likely to be
masked by backgrounds due to unin-
teresting particles also produced in the
interactions.

Summary

Summarizing, one can say that the
construction of ultrahigh-energy ac-
celerators will be justifiable even at
presently predictable costs. There is
little doubt that eventually physicists
will push into the domain of super-
intensity as well as that of superenergy.
If they do this, it will be because the
information that will then become
available will be needed in order to
formulate a more complete picture of
nature. For the time being, we should
examine the results of the 30-Gev
synchrotrons in the light of their bear-
ing on these large constructions of the
future. But if these projects are to be
realized in a time comparable to our
lifetime, then those study projects
which have become a necessary prelude
to actual construction should be started
now (3).

Notes

1. During a discussion with G. I. Budker concern-
ing plasma instabilities and their deleterious
effect on plasma accelerators, I asked if this
did not mean we should be very pessimistic
about any success. “Yes,” said Budker, “but
don’t forget that a plasma is like a woman, the
outlook can change most rapidly!”

2. K. Symon estimated that the cost of producing
colliding beams of protons attaining 30 Gev in
the center of mass would be about $200 mil-
lion. The collision yield would be about 105
cm-3sec-!, with 10 percent gas background at
10-% mm-Hg. G. K. O’Neill says that the cost
of a storage ring set might be similar to that
of the alternating-gradient synchrotron used as
its injector; for example, addition of storage
rings to the Brookhaven National Laboratory
alternating-gradient synchrotron would cost ap-
proximately $35 million, for 60 Gev in the
center of mass (‘“‘equivalent energy,” about 2150
Gev).

3. I gratefully acknowledge the assistance, in pre-
paration of this report, of R. F. Mozley and
W. D. Walker, who prepared conference notes,
and of Robert Oppenheimer, Gerald Pickavance,
and Keith Symon, who sent additional com-
ments and summaries.

Forthcoming Events

June
5-16. Operations Research and Systems
Engintering, Baltimore, Md. (Dean,

School of Engineering,
Univ., Baltimore 18)

6-8. Tissue Culture Assoc., 12th an-
nual, Detroit, Mich. (F. E. Payne, Dept.
of Epidemiology, Univ. of Michigan, Ann
Arbor)

8-11. American Electroencephalograph-
ic Soc., Atlantic City, N.J. (G. A. Ulett,
Malcolm Bliss Mental Health Center, 1420
Grattan, St. Louis 4, Mo.)
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Johns Hopkins

Micro-Macro
Instrumentation
for Research

High-precision - engineering and design
know-how bring you the rugged SERVALL
Omni-Mixer for homogenizing, blending,
mixing and disintegrating a wide range of
materials in capacities from 0.5 ml to 2,000
ml (approx). Basic Macro Unit accepts o
variety of stainless steel mixing chambers as
well as inexpensive Mason jars, and the
Micro-Homogenizer Attachment (optional).
All stainless steel chambers are
seamless, fluted, and have “mir-

ror-like’” inner finish. Chambers,

Covers, and Rotor-Knife Blade As-

semblies are removable as units for
loading and unloading, and are quickly dis-
assembled for autoclaving. Chambers may
be lowered easily into temperature-control
baths. The SERVALL Omni-Mixer has con-
venient top drive with heavy-duty, high-
torque motor. For Rotor-Knife Blade Assem-
blies, Teflon bearings are available and
may be fitted in the field by the operator
on all late-model Omni-Mixers. Speeds: to
16,000 rpm and above with Macro Units;
to 50,000 rpm with Micro Unit. ASK FOR
BULLETIN SC-50M.

SERVALL “‘Porter-Blum’ — the
Ultra-Microtome that “‘sets the
standard’” for ecutting ultra-thin
sections ('%2 to 1/40 mieron) for
electron microscopy. ASK FOR
BULLETIN ACB-4MT.
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SINCE 1941, THE WORLD'S
LARGEST MANUFACTURER OF
SUPERSPEED CENTRIFUGES

Fvan Sorvall, Inc.

NORWALK + CONNECTICUT
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.8-18. International Organization for
Standardization, general assembly (mem-
bers only), Finland. (American Standards
Association, 70 E. 45 St., New York 17)

9-11. Society of Biological Psychiatry,
Atlantic City, N.J. (G. N. Thompson,
2010 Wilshire Blvd., Los Angeles 57,

Calif.)
9-17. European Convention of Chem-
ical Engineering, Frankfurt, Germany.

(DECHEMA, Postfach No. 7746, Frank-
furt/Main 7)

11-15. American Soc. of Mechanical
Engineers, summer annual, Los Angeles,
Calif. (O. B. Schier II, 29 W. 39 St., New
York 18)

12-13. Radio Frequency Interference,
3rd natl. symp., Washington, D.C. (E. F.
Mischler, National Engineering Service,
Washington, D.C.)

12-]14. American Dairy Science Assoc.,

Madison, Wis. (H. F. Judkins, 32 Ridge-
way Circle, White Plains, N.Y.)

12-14. American Neurological Assoc.,
Atlantic City, N.J. (M. D. Yahr, Neu-
rological Inst., 710 W. 168 St., New York
32)

12-14. Society for the Study of Devel-
opment and Growth, regeneration symp.,
Williamstown, Mass. (A. C. Braun, Rocke-
feller Inst., New York 21)

12-15. Nature of the Real, conf., Mil-
waukee, Wis. (E. D. Simmons, Dept. of
Philosophy, Marquette Univ., Milwau-
kee 3)

12-15. Physics of Electronic and Atom-
ic Collisions, intern. conf., Boulder, Colo.
(B. Bederson, Physics Dept., New York
Univ., New York 53)

12-16. Association of Official Seed
Analysts, Richmond, Va. (D. D. Forsyth,
Agronomy Building, Madison 6, Wis.)

WhHY

more and
more
laboratories
choose
RSCo
Water Bath
Shakers

-:.,\

—

The heavy duty RSCo
Water Bath Shaker

\
Dependable and work-saving

® Designed for long runs without down-
time.

® Convenient in height for loading and
inspecting.

® Generous in selection of speeds and
stroke lengths.

® Constant in speed, with DC motor circuit,
thyratron controlled.

® Quick in adjustment of immersion depth
without water change.

@ Reliable in temperature control, =0.5°C.
or better.

® Quiet and smooth in action.

® large in capacity and in accommodation
?fbvarious sizes of flasks, beakers, test
ubes.

DEPT. A

8300 RESEARCH SPECIALTIES co.

200 SOUTH GARRARD BLVD.
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12-16. Molecular Structure and Spec-
troscopy, symp., Columbus, Ohio. (R. A.
Oetjen, Dept. of Physics and Astronomy,
Ohio State Univ., Columbus 10)

12-18. European Assoc. for Animal
Production, 8th intern. congr., Hamburg,
Germany. (European Assoc. for Animal
Production, Via Barnaba Oriana 28,
Rome, Italy)

12-24. European Inst. of Scientific
Studies for the Prevention and Treatment
of Alcoholism, Amsterdam, Netherlands.
(D. Ehlbeck, Intern. Bureau against Alco-
holism, Case Gare 49, Lausanne, Switzer-
land) -

12-29. Statistical Quality Control In-
tensive Courses for the Chemical and
Processing Industries, 18th annual, Roch-
ester, N.Y. (H. M. Kentner, Extended
Services Div., Rochester Inst. of Tech-
nology, Rochester 8)

13-14. Product Engineering and Pro-
duction, 5th natl. conf., Philadelphia, Pa.
(P. J. Riley, R.C.A., Building 10-6, Cam-
den 2, N.J.)

13-16. Gas Chromatography Symp.,
3rd biennial, East Lansing, Mich. (J. E.
Callen, Procter and Gamble Co., Miami
Valley Laboratories, P.O. Box 175, Cin-
cinnati 39, Ohio)

13-16. Institute of Aerospace Sciences
and American Rocket Soc., Los Angeles,
Calif. (Inst. of Aerospace Sciences, 2 E.
64 St., New York 21)

13-18. Nuclear Congress, 6th, Rome,
Italy. (Ufficio Stampa e Relazioni Pub-
bliche-CNEN, Via Belisario 15, Rome)

14-16. Applied Mechanics Conf., Chi-
cago, Ill. (American Soc. of Mechanical
Engineers, Meetings Dept., 29 W. 39 St.,
New York 18)

14-16. Semiconducting = Compounds,
conf., Schenectady, N.Y. (W. W. Tyler,
General Electric Research Laboratory,
Schenectady) _

14-16. Theory of Weak and Strong In-
teractions, conf., La Jolla, Calif. (T. A.
Manar, Scripps Institution of Oceanog-
raphy, La Jolla)

14-17. American Assoc. of Bioanalysts,
Dallas, Tex. (L. D. Hertert, 490 Post St.,
Room 1049, San Francisco 2, Calif.)

16-17. Meteoritical Soc., Nantucket.
Mass. (G. L. Rowland, Long Beach City
College, Long Beach 8, Calif.)

17-21. American Nuclear Soc., Boston
Mass. (O. J. Du Temple, ANS, 86 E.
Randolph St., Chicago 1, Ill.)

18-21. American Astronomical Soc.,
Nantucket, Mass. (J. A. Hynek, Dear-
born Observatory, Northwestern Univ.,
Evanston, Ill.)

18-23. American Meteorological Soc.,
193rd natl., and Pacific Div., AAAS, 42nd
annual, Davis, Calif. (AMS, 45 Beacon
St., Boston 8, Mass.)

18-23. American Soc. of Medical Tech-
nologists, Seattle, Wash. (Miss R. Mat-
thaei, Suite 25, Hermann Professional
Bldg., Houston 25, Tex.)

19-21. American Soc. of Pharmacog-
nosy, annual summer meeting, Houston,
Tex. (R. S. Westby, Eli Lilly and Co., 740
S. Alabama St., Indianapolis 6, Ind.)

19-21. Space Flight and Re-entry Tra-
jectories, symp. by Intern. Acad. of
Astronautics, Paris, France. (Secretariat,
IAA, 12 rue de Gramont, Paris 2)

19-23. Conference on Carbon, S5th bi-
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MICROMANIPULATOR
MODEL 198 “CAILLOUX”

ELECTRONIC STIMULATOR

IDEALLY SUITED FOR
STUDENT USE OR GENERAL
LABORATORY APPLICATIONS

Unmatched flexibility of movements in all directions in space are

achieved by natural hand movements under magnifications of
100 X to 2000 X without adjustment. The "Cailloux" advanced
design combines maximum speed, precise response and stability

* Frequency: 1-100 CPS in two « Repetitive Stimuli, Single with unusual ease of operation. Back-lash, parasitic vibrations

$95.00

. Stimul . C. ik 5 ;
. B‘;‘J’:g:iim 02 to 20 Millisec. Sylr::.u ‘gu";'u'_m Volts and lag are eliminated. Prolonged manipulations can be con-
onds in two ranges * Power Requirements: 110 V— ducted without fatigue. Includes many additional exclusive features.
* Output: 0-100 Volts 60 Cycles
¢ Polarity Switch LOW IN PRICE
ALL CONTROLS CONTINUOUSLY VARIABLE Wiste far Additional Infortnation
See the new addition to our line of Research Stimulators . . .
AEL Model 404 C. H. STOELTING COMPANY
Fedgrufed Society Show Atlantic City, New Jersey
April 10, 1961 AEL Booth 3#173. Micro-Forge, Analytical Balances, Stereotaxic Instruments,
AMERICAN ELEcTRoulc LABS-’ INC. Kymographs, Polygraphs, Strip Chart Recorders, Microscopes.
121 North 7th Street, Philadelphia 6, Pa. ® Walnut 5-8780 424 NORTH HOMAN AVE. CHICAGO 24 ILL
& ' .

NATIONAL APPLIANCE . NATIONAL APPLIANCE . NATIONAL APPLIANCE

The NEW SMALL GROWTH CHAMBER

Whether you're researching ‘phytochromes’ or forcing germination, National Growth
Chambers offer a realistic solution to your problems. Latest development is the small
(64" h 21" w 2234" d), economical growth chamber designed especially for the problems
requiring smaller space or more flexibility in application. Constructed with National’s
established high quality materials and workmanship, the small growth chamber contains
complete instrumentation for control of light, air, time, heat, cold and humidity,

NINE DIFFERENT MODELS—al/l modifiable for specific problems

Famed for its early experimentation in growth appliances, National now offers a
wide variety of growth chambers instrumented to meet the demands of your par-
ticular field of endeavor. Tested in actual use these perfected appliances offer you
the greatest value in a precision tool of research.

Reach-ins FREE: Write today for free Bulletins
Walk-ins ?911 and 6081 cof\?aln}nu general'miorma-
fion, model specifications and prices.

Dual Compartment Chambers

Small Chambers

Aquatic Growth Chambers

Growth Chambers, built to your specifications
Seed Germinators

na NATIONAL APPLIANCE COMPANY

3 7634 S.W. Capitol Highway - Portland, Oregon
CHerry 6-3316
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IN THE WORLD OF CHEMISTRY AND SCIENCE
KEWAUNEE sIGNIFIES

CPRECISION

You can “count on Kewaunee”

regardless of your requirements
because excellent workmanship, useful
design, dependable delivery and reliable
installation have been normal procedure
for over half a century. We have made it
our business to be sure that the Kewaunee
line is the finest and most modern scien-
tific laboratory equipment available. Send

for complete information today.

N

KEWAUNEE ‘MANUFACTURING COMPANY
ADRIAN. MICHIGAN
KEWAUNEE TECHNICAL FURNITURE COD
STATESVILLE, N. C

KEWAUNEE OFFERS A COMPLETE LINEOF LABORATORY FURNITURE

WOoOoD -

General Sales Office:

STEEL -

3038 W. Front St. -

STAINLESS STEEL

Statesville, N. C.

- feld,

ez: BULS-LESS,
% VALVE-LESS

SAFETY PIPETTER

SIMPLE

~
Clinac® Patented PIPET-
TERS give you extremely
accurate, completely
automatic pipetting. They
rid your lab of the dan-
ger of poisoning and
infection by totally elimi-
nating mouth pipetting.
Operation is amazing-
ly simple, as you can see!
Anyone in the lab can
- become an expert pipet=
ter, safely, with less than
- a minute's practice.
« Fer right or left hand
« Two sizes, Standard and Micro

. No. S 341-80 Clinac *‘Stand-
ard'’ Pipetter, each. .$15.00

No. 5341-82 Clinac *'Micro'"

—® Pipetter, each ...... 12.50
lA pI”E For micro pipettes and
blood diluting pipettes

LAPINE SCIENTIFIC COMPANY
6001 South Knox Ave., Chicago 29, lllinois

In The East: Lapine Scientific Co. (New York)
Irvington-On-Hudson . New York

i
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i
i
|
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Series 1200
PARR Calorimeter

for determin-
ing the heat
of combus-
tion of solid
and liquid
fuels.

Excellent for
either rou-
tine or re-
search calor-
imetry,

Any of seven different
bombs can be used in the Series 1200
adiabatic calorimeter for testing samples

PARR oxygen

liberating up to 10,000 calories. The
bomb chamber is completely enclosed
within a circulating water jacket which
can be adjusted to maintain either adia-
batic conditions or a static reference tem-
perature during the calorific test.

Ask for Specification 1200

INSTRUMENT COMPANY
MOLINE, ILLINOIS

ennial, University Park, Pa. (Fifth Carbon
Conf., Pennsylvania State Univ., Confer-
ence Center, University Park)

19-23. Current Aspects of Internal Medi-
cine, postgraduate course, American Col-
lege of Physicians, Iowa City, Iowa. (E. C.
Rosenow, Jr., Executive Director, ACP,
4200 Pine St., Philadelphia 4, Pa.)

19-24. Feed Microscopy, annual meet-
ing and special short course, Denver, Colo.
(C. Jones, Colorado Department of Agri-
culture, 3130 Zuni St., Denver 11)

19-30. Astrophysics Seminar, Cloud-
croft, N.M. (J. R. Foote, P.O. Box 1053,
Holloman Air Force Base, N.M.)

21-1. International Plastics Exhibition
and Convention, London, England. (Brit-
ish Plastics., Dorset House, Stanford St.,
London, S.E.1)

22-23. American Rheumatism Assoc.,
New York, N.Y. (F. E. Demartini, 622 W.
168 St.. New York 32)

22-23. Computers and Data Processing,
8th annual symp., Estes Park, Colo.
(W. H. Eichelberger, Denver Research
Inst., Univ. of Denver, Denver, Colo.)

22-24. Endocrine Soc., New York,
N.Y. (H. H. Turner, 1200 N. Walker,
Oklahoma City 3, Okla.)

22-26. American College of Chest
Physicians, New York, N.Y. (M. Korn-
112 E. Chestnut St., Chicago 11,
1I.)

23-25. American College of Angiology,
7th annual, New York, N.Y. (A. Halpern,
Secretary, 11 Hampton Court, Great Neck,
N.Y.)

25-28. American Soc. of Agricultural
Engineers, annual, Ames, Iowa. (J. L.
Butt, 420 Main St., St. Joseph, Mich.)

25-29. Morphological Precursors of
Cancer, intern. symp. (by invitation only),
Perugia, Italy. (L. Severi, Div. of Cancer
Research, Univ. of Perugia, P.O. Box 167,
Perugia)

25-30. American Medical Assoc., 110th
annual, New York, N.Y. (AMA, 535 N.
Dearborn St., Chicago 10, IIl.)

25-30. American Soc. for Testing Ma-
terials, Atlantic City, N.J. (R. J. Painter,
1916 Race St., Philadelphia, Pa.)

25-30. Tnternational Union of Leather
Chemists Societies, 8th congr., Washington,
D.C. (F. O’Flaherty, Dept. of Leather
Research, Univ. of Cincinnati, Cincinnati
21, Ohio)

25-30. National Education Assoc. of
the U.S., Atlantic City, N.J. (W. G. Carr,
1201 16 St., NW, Washington 6)

26-27. Conference on Vacuum Metal-
lurgy, 5th annual conf., New York, N.Y.
(R. F. Bunshah, Dept. of Metallurgical
Engineering, New York Univ., New York
53)

26-28. American Soc. of Heating, Re-
frigerating and Air-Conditioning Engi-
neers, 68th annual, Denver, Colo. (J. H.
Cansdale, ASHRAE, 234 Fifth Ave., New
York 1)

26-28. Control of Noise, symp., Ted-
dington, England. (Director, Natl. Physical
Laboratory, Teddington, Middlesex)

26-28. European Symp. on Space Tech-
nology, London, England. (Secretary, Brit-
ish Interplanetary Soc., 12 Bessborough
Gardens, London, S.W.1)

26-28. Military Electronics, 5th natl.
convention, Washington, D.C. (H. Davis,
SAFRD, Pentagon, Washington 25)
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YOUR 35 mm
PROJEGTOR

MICROSCOPE

SLIDES!

® New f1.5 Elgeet Zoom Microtar Attach-
ment converts your projector for contin-
uously variable magnification of slides

® Focus at any magnification—zoom image
stays sharp

® Zoom magnification dramatizes the pro-
jected image for lectures, demonstrations
® True, variable iris controls field size for
concentration of interest on select areas

® Positive lock spring device secures slide
® Adapters fit unit to most popular 35mm
slide projectors; unit removes instantly for
normal projector use

® Complete Elgeet Zoom Microtar Attach:
ment—with appropriate adapter for your
projector—$64.50

When ordering, please specify make and model of
projector you will be adapting. For further details
or for orders, write to: DEPT. S-5

SCIENTIFIC INSTRUMENT DIVISION
Elgeet Optical Co.
Ig e ef 838 Smith Street,
Rochester, N. Y.
€L-60
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26-30. American Soc. for Engineering
Education, annual, Lexington, Ky. (M.
Baker, Univ. of Kentucky, Lexington)

26-30. Concepts and Design in Aero-
space Electricity, Philadelphia, Pa. (D. H.
Scott, General Electric Co., No. 3, Penn
Center Plaza, Philadelphia 2)

26-30. Reading Conf., 3rd annual, Syr-
acuse, N.Y. (R. A. Kress, Syracuse Univ.,
Syracuse 10)

26-9. Large Dams, 7th intern. congr.,
Rome, Italy. (U.S. Committee on Large
Dams, c/o Engineering Joint Council, 29
W. 39 St.,, New York 18)

27. Colloid Symp., by Faraday Soc.,
Glasgow, Scotland. (A. S. Hyde, Chemistry
Dept., Royal College of Science and Tech-
nology, Glasgow, C.1)

27-29 Analytical Astrodynamics, intern.
symp., Santa Barbara, Calif. (Capt. J. L.
Gilbert, Air Force Office of Scientific Re-
search, Washington 25)

27-29. Society for Investigative Der-
matology, Inc., New York, N.Y. (H. Beer-
man, 255 S. 17 St., Philadelphia 3, Pa.)

27-30. American Home Economics
Assoc., Cleveland, Ohio. (Miss M. War-
ren, School of Home Economics, Univ. of
Oklahoma, Norman)

27-30. Hurricanes, 2nd technical conf.,
American Meteorological Soc., Miami
Beach, Fla. (AMS, 45 Beacon St., Boston

8, Mass.)
28-30. International Gas Conf., 8th
Stockholm, Sweden. (R. H. Touwaide,

Union Internationale de [I'Industrie du
Gaz, 4, avenue Palmerston, Brussels 4,
Belgium)

28-30. Joint Automatic Control Conf.,
Boulder, Colo. (R. Kramer, Massachusetts
Inst. of Technology, Cambridge 39)

28-1. Institute of Navigation, annual,
Williamsburg, Va. (C. T. French, General
Precision, Inc., 777 14 St., NW, Suite 611,
Washington, D.C.)

29-1. American Assoc. of Physics
Teachers, Stanford, Calif. (R. P. Winch,
Williams College, Williamstown, Mass.)

July

1-3. Astronomical League, Detroit,
Mich. (W. A. Cherup, 4 Klopfer St., Mill-
vale, Pittsburgh 9, Pa.)

2-7. American Physical Therapy Assoc.,
Chicago, Ill. (Miss L. Blair, Executive
Director, APTA, 1790 Broadway, New
York 19)

2-9. Rural Medicine, 1st intern. congr.,
Tours, France. (Prof. Vacher, Secretaire
General, c/o Institut National de Mede-
cine Agricole, Ecole de Medecine, Tours).

3-6. Clay -Minerals, colloquium on gen-
esis and synthesis of, intern., Paris,
France. (Prof. Hocart, Faculté des
Sciences, Université de Paris a la Sor-
bonne, 47 rue des Ecoles, Paris 5)

3-8. Treatment of High Level Radio-
active Wastes, symp., Intern. Atomic
Energy Agency, Vienna, Austria. (IAEA,
11 Kairtner Ring, Vienna 1)

3-16. Durability of Concrete, symp.,
Intern. Union of Testing and Research
Laboratories for Materials and Structures,
Prague, Czechoslovakia. (B. Hacar, Di-
rector, Inst. of Theoretical and Applied
Mechanics, Czechoslovak Acad. of Sci-
ences, Solinova 7, Prague 6-Dijvice)

4-8. Latin-American Assoc. of Physio-
logical Sciences, 4th meeting, Ribeirdo

Highest Purity

REAGENTS

« oo fOr example

Ammonium
Compounds

including :

Ammonium Acetate, Crystal
Ammonium Bicarbonate
Ammonium Bisulfate, Crystal

Ammonium Bisulfite,
Concentrated Solution

Ammonium Bromide, Granular
Ammonium Carbonate, Lump
Ammonium Chloride, Granular
Ammonium Chromate, Powder
Ammonium Citrate, Dibasic
Ammonium Dichromate, Crystal
Ammonium Fluoride, Crystal
Ammonium Formate, Crystal
Ammonium Hydroxide
Ammonium lodide

Ammonium Molybdate, Crystal
Ammonium Nitrate, Granular
Ammonium Oxalate, Crystal
Ammonium Persulfate, Crystal

Ammonium Phosphate,
Monobasic or Dibasic, Crystal

Ammonium Sulfate, Fine
Crystal or Crystal

Ammonium Sulfide Solution,
Light or Dark

Ammonium Tartrate, Crystal
Ammonium Thiocyanate, Crystal

Your Best
Source is

BAKER & ADAMSON®
Reagents and Fine Chemicals
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_TO-DATE INFORMATION
_ ON OVER 450 PIECES OF:
_ LABORATORY

~ INSTRUMENTS,
~ APPARATUS,
EQUIPMENT

For every type of laboratory

MEDICAL . BACTERIOLOGICAL
CLINICAL « SEROLOGICAL
BIOCHEMICAL . CHEMICAL
PHYSICAL <« PETROLEUM

PETROCHEMICAL ¢ INDUSTRIAL

MATERIALS TESTING

Expanded edition of popular cata-
log contains the latest, most
advanced designs to: help make
your work easier, faster, more
accurate. Every laboratory needs
this convenient buying guide.

DON'T WAIT!
MAIL COUPON TODAY!

LABLINE, INC.
3076A W.Grand
Please Rush me your
catalog.
NAME e
Firm Name———————""

Address.
Ciiy_______—-Zone___Sta’te____

Dept. C
Ave., Chicago 22,1l
FREE Laboratory

ubsidimies: Chicago Surgical & Electrical Co.
% Hudson Bay Co.
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Preto, Brazil. C. R. Diniz, Caixa Postal
301, Ribeirdo Preto, Estado de Sdo Paulo)

5-8. European Organization for Re-
search on Fluorine and Dental Caries Pre-
vention, 8th meeting, London, England.
(J. R. Forrest, Senior Dental Officer,
Ministry of Health, Savile Rd., London,
Ww.1)

5-8. Optical Materials, colloquium,
Intern. Commission for Optics, Paris,
France. (Institut d’Optique, 3, Boulevard
Pasteur, Paris 15)

5-9. International Convention on Radio
Techniques and Space Research, Oxford,
England. (British Institution of Radio
Engineers, 9 Bedford Sq., London, WC.1.)

5-12. International Ophthalmic Optical
Congr., London, England. (G. H. Giles,
Intern. Optical League, 65 Brook St.,
London, W.1)

6-7. Free Radicals, intern. symp., 5th,
Uppsala, Sweden. (Symposium Secretariat,
c/o Inst. of Physical Chemistry, Uppsala)

6-12. Agricultural Medicine, 1st intern.
congr., Tours, France. (J. Vacher, Institut
National de Medecine Agricole, Ecole de
Medecine, Tours)

6-12. Ribonucleic Acids and Polyphos-
phates: Structure, Synthesis and Function,
intern. colloquium, Strasbourg, France.
(Prof. Ebel, Faculté de Pharmacie, Uni-
versité de Strasbourg, Strasbourg)

9-14. Bio-Medical Electronics, 4th in-
tern. conf., New York, N.Y. (H. Schwan,
Moore School of Electrical Engineering,
Univ. of Pennsylvania, Philadelphia 4)

9-15. American Library Assoc., annual
conf., Cleveland, Ohio. (D. H. CIlift, 50
E. Huron St., Chicago, Ill.)

9-15. International Dental Federation,
49th annual session, Helsinki, Finland.
(Office of Secretary General, IDF, 35
Devonshire Place, London, W.1, England)

10. Bibliographical Soc. of America,
Cleveland, Ohio. (E. Wolf II, Library
Co. of Philadelphia, Broad and Christian
Sts., Philadelphia 47, Pa.)

10-14. Institute in Technical and In-
dustrial Communications, 4th annual, Fort
Collins, Colo. (Director, Inst. in Technical
and Industrial Communications, Colorado
State Univ., Fort Collins)

10-14. International Congr. of Dietetics,
3rd, London, England. (Miss D. F. Hol-
lingsworth, British Dietetic Assoc. 251
Brampton Rd., London, S.W.3)

10-14. International Diabetes Federa-
tion, 4th congr., Geneva, Switzerland.
(B. Rilliet, Secretary General, 4 Boulevard
des Tranchees, Geneva)

10-14. Optical Instruments and Tech-
niques, conf., London, England. (K. J.
Habell, Natl. Physical Laboratory, Ted-
dington, Middlesex, England)

10-20. Plant Exploration and Introduc-
tion, technical meeiing on, Food and
Agriculture Organization of the U.N.,,
Rome, Italy. (Intern. Agency Liaison
Branch, Office of the Director General,
Viale della Terme di Caracalla, Rome)

10-24. Medical Electronics, 4th intern.
conf., New York, N.Y. (L. E. Flory, David
Sarnoff Research Center, Princeton, N.J.)

11-25. World Meteorological Organi-
zation, 3rd South American session, Rio
de Janeiro, Brazil. (WMO, 1 Avenue de
la Paix, Geneva, Switzerland)

12-18. Radioactivity in Food and Agri-
culture, Expert Committee on the Organi-

STUKES.
automatic

WATER
STILLS

for the
ultimate in

SIMPLICITY

EFFICIENCY
PURITY

Stokes automat-
ic water stills are
noted for their
simplicity. Any-
one can operate them in a mat-
ter of seconds. With a minimum
of attention, Stokes Stills will
deliver distilled water at rated
capacities of 5 to 100 gallons
per hour. And they produce the
purest distillate possible .
completely free of pyrogens,
bacteria or minerals. What’s
more, all models are effective in
purifying both soft and hard
water.

Your Laboratory Supply House
stocks Stokes Stills. Next time
you need one, see them . . . and
specify Stokes.

Pharmaceutical Equipment Division
F. J. STOKES CORPORATION
5500 Tabor Road
Philadelphia 20, Pa.
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FREE

to Zoology
Teachers!

what should a
truly effective
general zoology
textbook emphasize?

PLEASE USE
THE FOLLOWING
6 CRITERIA
TO EVALUATE THE
TEXTBOOK YOU
ARE PRESENTLY
USING

An informative well illus-
trated folder describing six
vital criteria that can help
you in the evaluation and
selection of a textbook for a
college course in general
zoology. Write for your copy
today!

The C. V. Mosby Company

3207 Washington Boulevard

St. Louis 3, Missouri
19 MAY 1961

zation of Surveys for FAO, Rome, Italy.
(Intern. Agency Liaison Branch, Office
of the Director General, Viale della Terme
di Caracalla, Rome)

13-14. Data Acquisition and Process-
ing in Biology and Medicine, conf., Roch-
ester, N.Y. (Office of Public Information,
Univ. of Rochester, River Campus Sta-
tion, Rochester 20)

15-18. Life Insurance Medicine, 7th
intern. congr., Lisbon, Portugal. (L. de
Carvalho Cancella, Secretary, Parede,
Portugal)

16-18. British Congr. of Obstetrics and
Gynaecology, 16th, Bristol, England.
(Secretary, British Congr. of Obstetrics
and Gynaecology, University Dept. of
Obstetrics, Southmead Hospital, Bristol)

16-22. International Soc. for Clinical
and Experimental Hypnosis, Rio de Ja-
neiro, Brazil. (ISCEH, 33 E. 65 St., New
York 21)

17-22. Soil Mechanics and Foundation
Engineering, 5th intern. conf., Paris,
France. (E. Caminade, Secretaire General,
23 rue de Cronstadt, Paris 15)

18-20. Pulmonary Structure and Func-
tion, Ciba Foundation Symp. (by invita-
tion only), London, England. (Ciba
Foundation, 41 Portland Pl., London, W.1)

18-21. Inorganic Polymers, intern.
symp., Nottingham, England. (General
Secretary, Chemical Soc., Burlington
House, London, W.1, England)

21-22. World Power Conf. (members
only), Moscow, U.S.S.R. (Central Office,
201-2 Grand Buildings, Trafalgar Sq.,
London, W.C.2, England)

23-28. Otolaryngology, 7th intern.
congr., Paris, France. (H. Guillon, Secre-
tary General, 6 Avenue Mac-Mahon,
Paris 17)

24-28. Nematology Symp., 6th intern.,
Ghent, Belgium. (J. van den Brande, Soc.

of European Nematologists, Rijksland-
boushogeschool, Coupure links 235,
Ghent)

24-29. Medical Electro-Radiological So-
cieties, Latin Federation of, 5th congr.,
Paris, France. (C. Proux, Secretary, 9 rue
Daru, Paris 8)

24-30. Urology, 12th intern. congr.,
Rio de Janeiro, Brazil. (J. Silva de Assis,
Secretary, P.O. Box 1275, Belo-Horizonte,
Brazil)

26. International Commission for the
Prevention of Alcoholism, 7th annual
meeting, Washington, D.C. (International
Headquarters, 6840 Eastern Ave., NW,
Washington 12)

26-28. Detection and Assay of Hor-
mones by Immuno-Clinical Means, Ciba
Foundation Colloquium (by invitation
only), London, England. (Ciba Founda-
tion, 41 Portland Pl., London, W.1)

27-1. Macromolecular Chemistry, in-
tern. symp., Montreal, Canada, (Organiz-
ing Committee, P.O. Box 816, Sarnia, On-
tario, Canada)

28-29. Linguistic Soc. of America,
Austin, Tex. (A. A. Hill, Box 7790, Uni-
versity Station, Austin 12)

30-2. Soil Conservation Soc. of Amer-
ica, Lafayette, Ind. (H. W. Pritchard, 838
Fifth Ave., Des Moines 14, Iowa)

30-3. International Psycholanalytical
Congr., 22nd, Edinburgh, Scotland. (Miss
C. de Monehaux, 53 York Terrace, Re-
gents Park, London, N.W.1, England)

Highest Purity

REAGENTS

«s o fOr example

Potassium
Compounds

including:

Potassium Acetate, Crystal
Potassium Biphthalate, Crystal
Potassium Bisulfate, Crystal
Potassium Bisulfite, Meta, Crystal
Potassium Borate, Tetra, Granular
Potassium Carbonate, Anhydrous
or Crystal
Potassium Chloride, Crystal
Potassium Chromate, Granular
Potassium Cyanate, Crystal
Potassium Cyanide, Granular
Potassium Ferricyanide, Crystal
Potassium Ferrocyanide, Crystal
Potassium Fluoride, Anhydrous,
Granular

Potassium Fluoride, Crystal

Potassium Hydroxide, Pellets or
Sticks

Potassium lodate, Crystalline
Powder

Potassium lodide, Crystal or
Granular
Potassium Nitrate, Crystal
Potassium Nitrite, Crystal or Sticks
Potassium Oxalate, Crystal
Potassium Periodate
Potassium Permanganate, Crystal
Potassium Persulfate
Potassium Phosphate, Monobasic,
Dibasic or Tribasic
Potassium Pyrosulfate, Lump
or Powder
Potassium Tartrate, Crystal

Potassium Sulfate, Crystal
or Powder

Potassium Sulfite
Potassium Tartrate, Crystal
Potassium Thiocyanate, Crystal

Your Best
Source is

BAKER & ADAMSON ©
Reagents and Fine Chemicals

hemical

GENERAL CHEMICAL DIVISION

40 Rector Street, New York 6, N. Y.
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Now...Read 0-10 mm. Pressure Measurements Easily
on a Convenient, Accurate 100 mm. Long Scalel

CARTESIN
' MANOMETER

for both absolute
and differential readings

RANBGE: 0-10 mm. Hg.
GRADUATION: 0.1 mm. Hg.
ACCURACY: 1% of full scale
CONSTRUCTION:  All glass

This new Cartesian Manometer simplifies readings in
the difficult 0-10 mm. region of absolute pressure
measurement . ..providing convenience no McLeod
gauge can match, and accuracy far beyond that of
ordinary coarse manometers. B By using a 100 mm.
long scale, the Cartesian Manometer magnifies 0-10
mm. pressure measurements by a factor of 10, mak-
ing exact readings far more readily obtainable. W The
Cartesian Manometer employs a stopcock for easy
| conversion from differential to absolute readings. The
i instrument can be read continuously and directly.
| | Because of its ease of use, the Cartesian Manom-
eter is particularly valuable for vacuum distilla-
tions, oven drying, accurate differential pressure
measurement, flow measurément, and a host of other

10 MM. EXPANDED TO 100 MM.

£ applications,
L) T10707...Cartesian Manometer complete and ready for use,
\f“" but without mercury...$29.90 ea. _ o
""“L}r‘-ﬁ i Dept. 427, 20-26 N. Moore St., N. Y. C. 13
Bl :

USED AND APPROVED -
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® Electric Drive
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® Setting Circles

ONLY 4

$194.95 , :

F.O.B. Hartford
Shipping Wt.

50 Ibs. Express
charges collect

Completely
Portable! |
Entire telescope |
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minutes for

Easy Terms easy carrying.

Available!

5% Gives Graphic Picture of Your Operations—
Spotlighted by Color

Finest American-made 6-inch reflector in its price % Facts at a glance — Saves Time, Saves
range! Save $100 or more, yet get all these fine Money, Prevents Errors
features. f/8 6-inch mirror accurate to 6 wave * 3% Simple to operate — Type or Write on
3 matched eyepieces (75X, 150X, 343X) * 6x30 Cards, Snap in Grooves
Achromaltic finderscope * Heavy duty mount with IJ £ Jocks
setting circles ® Rack & Pinion eyepiece holder ® ¥r Ideal for Production, Traffic, Inventory
Sturdy lightweight tripod. Scheduling, Sales, Etc.
CRITERION MANUFACTURING COMPANY Y7 Made of Metal. Compact and Attractive.
Dept. DSM-16, 331 Church St., Hartford 1, Conn. Over 500,000 in Use

— — =—-FREE FACTS! MAIL COUPON!|——=—

Full price 34950 with cards
Criterion Manufacturing Company
Dept. DSM-16, 331 Chureh St., Hartford I, Conn.

O Under your unconditional guarantee, please shi = s
me promptly the RV-6 In‘_\j\sru['l-:l_ My ;Hlj"} I FREE 24-PAGE BOOKLET NO. BF-50

ment of $1594 s enclosed. Without Obligation
Please send FREE LITERATURE on the RV-6
1 your other DYNASCOPES priced

Dynascope an
as low as $4¢

Name ____

Write for Your Copy Today

GRAPHIC SYSTEMS

Yanceyville, North Carolina

31-4. Biophysics, 1st intern. congr.,
Stockholm, Sweden. (B. Lindstrom, Dept.
of Medical Physics, Karolinska Institutet,
Stockholm 60)

31-4. Differential Equations in Non-
Linear Mechanics, Air Force Acad., Colo-
rado Springs, Colo. (J. P. Lasalle, 7212
Bellona Ave., Baltimore 12, Md.) .

31-11. Physics of the Solar System and
Re-entry Dynamics, conf., Blacksburg,
Va. (Bureau of Public Relations, Virginia
Polytechnic Inst., Blacksburg)

31-12. Electric Power and Problems of
Nuclear Power, seminar, U.N. Economic
Commission for Latin America, Mexico,
D.F. (A. Dorfman, Chief, Energy and
Water Resource Program, Avenue Provi-
dencia 871, Santiago, Chile)

August

1-26. Functional Analysis, 8th Amer-
ican Mathematical Soc. summer institute,
Stanford, Calif. (P. D. Lax, AMS, 190
Hope St., Providence 6, R.I.)

2-5. International Conf. of Pure and
Applied Chemistry, 21st, Montreal, Can-
ada. (R. Morf, Hoffmann-LaRoche, S.A.,
Grenzachterstrasse 124, Basel 2, Switzer-
land)

3-5. Canadian Chemical Conf. and Ex-
hibition, 44th, Montreal. (Chemical Inst.
of Canada, 48 Rideau St., Ottawa 2, Ont.)

5-9. International Rorschach Soc., 5th
congr., Fribourg-en-Brisgau, Germany. (A.
Friedemann, Chemin des Pécheurs 6,
Bienne, Switzerland)

6-10. Occupational Medicine and Tox-
icology, 3rd Inter-American conf., Miami,
Fla. (W. B. Deichmann, School of Medi-
cine, Univ. of Miami, Coral Gables, Fla.)

6-12. Atmospheric Ozone and General
Circulation, symp., Arosa, Switzerland.
(H. U. Duetsch, 20 Carl Spittelerstrasse,
Zirich 53, Switzerland)

6-12. Chemical and Thermodynamic
Properties at High Temperatures, symp.,
Montreal, Canada. (N. F. H. Bright, Natl.
Research Council, Ottawa, Canada)

6-12. International Congr. of Pure and
Applied Chemistry, 18th, Montreal,
Canada. (L. Marion, Natl. Research Coun-
cil, Ottawa 2, Canada)

7-9. Guidance and Navigation Conf.,
American Rocket Soc., Palo Alto, Calif.
(J. J. Harford, ARS, 500 Fifth Ave., New
York, N.Y)

7-9. International Committee of Electro-
Chemical Thermodynamics and Kinetics,
13th meeting, Montreal, Canada. (N. Ibl,
Eidg. Technische Hochschule, Laborato-
rium fiir Physikalische und Elektrochemie,
Universitétsstrasse 6, Ziirich 6, Switzer-
land)

7-9. Space Age Astronomy, intern.
symp., Pasadena, Calif. (D. W. Douglas,
Jr., Douglas Aircraft Co., Inc., Santa
Monica, Calif.)

7-10. National Medical Assoc., New
York, N.Y. (J. T. Givens, 1108 Church
St., Norfolk, Va.)

7-11. High Temperature Chemistry and
Thermodynamics, symp., Montreal, Can-
ada. (L. Brewer, Dept. of Chemistry, Univ.
of California, Berkeley)

7-11. Seminar on Fast and Intermediate
Reactors, International Atomic Energy
Agency;, Vienna, Austria. (IAEA, 11 Kart-
ner Ring, Vienna 1)

SCIENCE, VOL. 133



389E-3

TUBING

Tygon Flexible Plastic Tubing,
Formulation R-3603, is the first
transparent plastic tubing de-
veloped on the basis of research
to meet the specific demands of
laboratory usage. Because it
is chemically inert, non-toxic
and non-contaminating, it will
maintain purity in even the
most sensitive solutions. Glass-
like clarity of the plastic per-
mits visual examination of fluid
flow at any point—hence better
process control. Flexible and
tough as a rawhide string,
Tygon Tubing handles easily—
connects and disconnects quick-
ly, and won’t kink or collapse.

Tygon Formulation R-3603 is
the logical tubing for every
laboratory application. That's
why laboratories all over the
world use more of it than all
other brands put together.
There is a size for every appli-
cation, and required sizes are
stocked by laboratory supply
houses everywhere.

Write today for
Bulletin T-100 for
complete technical
data.

PLASTICS AND SYNTHETICS DIVISION

U. S. STONEWARE

AKRON 9, OHIO

19 MAY 1961

8-11. Poultry Science Assoc., State Col-
lege, Pa. (C. B. Ryan, Texas A & M Col-
lege, College Station)

8—16. Society of Protozoologists, Prague,
Czechoslovakia. (N. D. Levine, College
of Veterinary Medicine, Univ. of Illinois,
Urbana)

10-16. International Congr. of Bio-
chemistry, 5th, Moscow, U.S.S.R. (N. M.
Sissakian, Leninsky prospekt, 33, Moscow,
B-71)

10-16. International Union of Bio-
chemistry, 4th general assembly, Moscow,
U.S.S.R. (R. H. S. Thompson, IUB, Dept.
of Chemical Pathology, Guy’s Hospital
Medical School, London, S.E.1, England)

12—19. Fast Reactions, summer school,
Cambridge, England. (Secretary of the
Summer School, Dept. of Physical Chem-
istry, Lensfield Road, Cambridge)

13-18. Microchemical Techniques, in-
tern. symp., University Park, Pa. (H. J.
Francis, Jr., Pennsalt Chemical Corp.,
P.O. Box 4388, Chestnut Hill Post Office,
Philadelphia 18, Pa.)

13-18. Theoretical Aspects of Magneto-
hydrodynamics, seminar, University Park,
Pa. (Conference Center, Pennsylvania
State Univ. University Park)

13-19. International Assoc. of Applied
Psychology, 14th congr., Copenhagen,
Denmark. (Congress Secretariat, 19 Sankt
Pederstraede, Copenhagen K.)

13-19. Training for Research in the
Processes of Vision, 1st intern. conf.,
Rochester, N.Y. (Office of Public Informa-
tion, River Campus Station, Rochester
20)

14-17. Calorimetry Conf., intern., Ot-
tawa, Canada. (J. E. Kunzler, Bell Tele-
phone Laboratories, Murray Hill, N.J.)

14-19. International Medical Conf. on
Mental Retardation, 2nd, Vienna, Austria.
(Miss E. Langer, Div. of Maternal and
Child Health, State House, Augusta,
Maine)

14-19. Symposium on Radiation, Vien-
na, Austria. (World Meteorological Organ-
ization, 1 Avenue de la Paix, Geneva,
Switzerland)

14-25. Israel Medical Assoc., Sth world
assembly, Jerusalem, Israel. (Beth-Haro-
feh, 1 Heffman St., Tel-Aviv, Israel)

14-26. Plant Pathology, conf., Lafa-
yette, Ind. (J. F. Schafer, Dept. of Botany
and Plant Pathology, Purdue Univ., La-
fayette)

14-26. World Eucalyptus Conf., 2nd,
Sao Paulo, Brazil. (Intern. Agency Liaison
Branch, Office of the Director General,
Food and Agriculture Organization, Viale
delle Terme di Caracalla, Rome, Italy)

15-17. International Assoc. of Milk
and Food Sanitarians, Jekyll Island, Ga.
(H. L. Thomasson, P.O. Box 437, Shelby-
ville, Ind.)

15-18. Technical Assoc. of the Pulp
and Paper Industry, 12th testing conf,,
Montreal, Canada. (TAPPI, 155 E. 44
St., New York 16)

15-24. International Astronomical Union,
11th general assembly, Berkeley, Calif.
(D. H. Sadler, Royal Greenwich Observ-
atory, Herstmonceux Castle, Hailsham,
Sussex, England)

16-18. Hypersonics Conf., intern., Cam-
bridge, Mass. (J. J. Harford, American
Rocket Soc., 500 Fifth Ave., New York,
N.Y.)

Highest Purity

REAGENTS

... for example

Sodium
Compounds

including:

Sodium Acetate, Crystal
Sodium Acetate, Fused Crystal
Sodium Acetate, Anhydrous
Sodium Bicarbonate, Powder
Sodium Bismuthate, Powder
Sodium Bisulfate, Fused
Sodium Bisulfite, Meta, Anhydrous,
Powder
Sodium Bitartrate, Powder
Sodium Calcium Hydrate, No. 4 Mesh
Sodium Calcium Hydrate, No. 8 Mesh
Sodium Calcium Hydrate, No. 12 Mesh
Sodium Calcium Hydrate, No. 20 Mesh
Sodium Carbonate, Anhydrous,
Fine Granular
Sodium Chlorate, Crystal
Sodium Dichromate, Fine Crystal
Sodium Diethyldithiocarbamate
Sodium Fluoride, Powder
Sodium Hydroxide, Pellets
Sodium Hypochlorite, Solution
Sodium Nitrate, Crystal
Sodium Nitrite, Crystal
Sodium Nitrite, Sticks
Sodium Oxalate, Powder
Sodium Periodate
Sodium Peroxide
Sodium Phosphate, Reagent
Sodium Silicofluoride, Powder
Sodium Sulfate, Reagent
Sodium Sulfite, Anhydrous
Sodium Thiocyanate, Crystal
Sodium Thiosulfate, Reagent

Your Best
Source is

BAKER & ADAMSON®
Reagents and Fine Chemicals

Tkllied .

| hemical ;
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SHADOGRAPH TYPE 4200

Unequalled for versatility,
speed and visible accuracy . . .

SHADOGRAPH" BALANCE SAVES TIME
IN COUNTLESS LABORATORY USES

FAST — The Shadograph comes to rest OTHER SHADOGRAPH
almost immediately. MODELS

EASY TO READ — Light-beam pro-
jection indication provides a sharp
shadow-edge reading on a frosted glass
dial. Parallax reading is eliminated.

WEIGHS OUT-OF-LEVEL — The
Shadograph is easily moved from one
location to another; it weighs accurately
without leveling; and is unaffected by
normal vibration.

MODEL 4203B-TC-SA,

RUGGED — The Shadograph is a pre- SMALL ANIMAL BALANCE
cision instrument, sturdily constructed
and designed for utmost dependability
in day-in-day-out laboratory use.

Models are available with visible sensitiv-
ity from one milligram (2000 milligrams
capacity) to two grams (35 kilos capac-
ity). We will be glad to demonstrate the
time-saving advantages of the Shadograph
in your laboratory. No obligation, of

course. Write for our laboratory catalog. MODEL 4142, TISSUE
AND TUMOR BALANCE

THE EXACT WEIGHT SCALE CO.
901 W. FIFTH AVE., COLUMBUS 8, OHIO
In Canada: 5 Six Points Road, Toronto 18, Ont.

Sales and Service Coast to Coast
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18-21. Association of American Geogra-
phers, East Lansing, Mich. (M. F. Burrill,
1785 Massachusetts Ave., NW, Washing-
ton 6)

19-30. Agricultural Economists, 11th
intern. conf., Cuernavaca, Mexico. (J.
Ackerman, Farm Foundation, 600 S.
Michigan Ave., Chicago, Ill.)

20-23. International Ergonomics Assoc.,
1st congr., Stockholm, Sweden. (T. Olson,
Dept. of Industrial Physiology, G.C.IL.
Lidingovagen 1, Stockholm)

20-24. American Veterinary Medical
Assoc., Detroit, Mich. (H. E. Kingman,
AVMA, 600 S. Michigan Ave., Chicago
5, IlL.)

2]-23. International Hypersonics Conf.,
Cambridge, Mass. (F. Ridell, Avco Re-
search Laboratory, 301 Lowell St., Wil-
mington, Mass.)

2]1-24. Biological Photographic Assoc.,
Chicago, Ill. (Mrs. J. W. Crouch, Box
1668, Grand Central P.O., New York 17)

2]-24. International Conf. on Photo-
conductivity, Ithaca, N.Y. (E. Burstein,
Dept. of Physics, Univ. of Pennsylvania,
Philadelphia)

21-26. International Congr. of Psycho-
therapy, 5th, Vienna, Austria. (W. Spiel,
Lazarettg. 14, Vienna 9)

21-26. World Traffic Engineering Conf.,
Washington, D.C. (Intern. Road Federa-
tion, 1023 Washington Bldg., Washing-
ton 5)

2]-27. International Assoc. of Dental
Students, congr., London, England. (D.
H. Clark, Royal Dental Hospital, Leices-
ter Sq., London, W.C.2)

21-27. International Congr. of Zoology,
16th, Washington, D.C. (The 16th Congr.,
Natl. Acad. of Sciences, 2101 Constitution
Ave., NW, Washington 25)

21-31. United Nations Conf. on New
Sources of Energy, Rome, Italy. (United
Nations, New York, N.Y.)

21-2. International Congr. of Practical
Medicine, Merano, Italy. (Bundesirtzte-
kammer, 1 Hidenkampfstrasse, Cologne,
Germany)

21-6. Pacific Science Congr., 10th,
Honolulu, Hawaii. (Secretary General,
10th Pacific Science Congr., Bishop Mu-
seum, Honolulu)

22-25. International Pharmacological
Meeting, 1st, Stockholm, Sweden. (A.
Wretlind, Karolinska Institutet, Stock-
holm 60)

22-30. International Conf. on Proto-
zoology, Prague, Czechoslovakia. (N. D.
Levine, College of Veterinary Medicine,
Univ. of Illinois, Urbana)

23-25. Gas Dynamics, symp., biennial,
Evanston, Ill. (J. J. Harford, American
Rocket Soc., 500 Fifth Ave., New York,
N.Y.)

23-26. Electron Microscope Soc. of
America, Pittsburgh, Pa. (Miss M. L.
Rollins, Agricultural Research Service,
U.S. Department of Agriculture, P.O.
Box 19,687, New Orleans 19, La.)

23-26. Institute of Management Sci-
ences, 8th annual intern., Brussels, Bel-
gium. (W. Smith, Inst. of Science and
Technology, Univ. of Michigan, Ann
Arbor)

23-1. Radioisotopes in the Biological
Sciences, conf., Intern. Atomic Energy
Agency, Vienna, Austria. (IAEA, 11
Kirtner Ring, Vienna 1)
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24-26. Physiology of the Hippocampus,
intern. colloquium, Montpellier, France.
(Mme. Mineur, Centre National de la
Recherche Scientifique, 13 Quai Anatole
France, Paris 7)

26-1. Radiology, 10th intern. congr.,
Montreal, Canada. (C. B. Peirce, Suite
204, 1555 Summerhill, Montreal 25)

26-2. History of Science, 5th intern.
congr., Ithaca, N.Y., and Philadelphia,
Pa. (Secretary, 5th Intern. Congress of
the History of Science, Cornell Univ.,
Ithaca)

27-29. International Congr. of Group
Psychotherapy, 3rd, Paris, France. (W.
Warner, P.O. Box 819, Grand Central
Station, New York 17)

27-29. Psychosomatic Aspects of Neo-
plastic Disease, 2nd annual conv., Paris,
France. (L. L. LeShan, Intern. Psycho-
somatic Cancer Study Group, 144 E. 90
St., New York 28)

27-31. American Soc. of Plant Psysiol-
ogists, Lafayette, Ind. (C. O. Miller, In-
diana Univ., Bloomington)

27-1. American Congr. of Physical
Medicine and Rehabilitation, Cleveland,
Ohio. (D. C. Augustin, 30 N. Michigan
Ave., Chicago 2, Ill.)

27-1. American Inst. of Biological
Sciences, annual, Lafayette, Ind. (J. R.
Olive, AIBS, 2000 P St., NW, Washing-
ton 6)

27-1. Coordination Chemistry, 6th in-
tern. conf., Detroit, Mich. (S. Kirschner,
Dept. of Chemistry, Wayne State Univ.,
Detroit 2)

28-30. Mathematical Assoc. of Amer-
ica, Stillwater, Okla. (H. L. Alder, MAA,
Univ. of California, Davis)

28-30. Oak Ridge Inst. of Nuclear
Studies, 8th annual summer symp., Gatlin-
burg, Tenn. (Symposium Office, University
Relations Division, Oak Ridge Inst. of
Nuclear Studies, P.O. Box 117, Oak
Ridge, Tenn.)

28-30. Scandinavian Symp. on Fat
Rancidity, 3rd, Sandefjord, Norway. (E.
Tornudd, Gaustadallen 30, Blindern, Nor-
way)

28-31, American Soc. for Pharmacol-
ogy and Experimental Therapeutics, Roch-
ester, N.Y. (K. H. Beyer, Merck, Sharp
and Dohme Research Laboratories, West
Point, Pa.)

28-31. Botanical Soc. of America, La-
fayette, Ind. (B. L. Turner, Dept. of
Botany, Univ. of Texas, Austin 12)

28-31. Chemical Physics of Nonmetal-
lic Crystals, intern. conf., Evanston, IIl
(0. C. Simpson, Argonne National Lab-
?lrla)tory, 9700 South Cass Ave., Argonne,

28—1. Heat Transfer Conf. intern.,
Boulder, Colo. (S. P. Kezios, American
Soc. of Mechanical Engineers, 29 W. 39
St., New York 18)

28-1. Ionization Phenomena in Gases,
5th intern. conf., Munich, Germany.
(Secretariat, Oskar von Miller Ring 18,
P.O. 463, Munich 1)

28-1. Radioactive Metrology, symp., Ox-
ford, England. (B. W. Robinson, Applied
Physics Division, National Physical Lab-
oratory, Teddington, Middlesex, England)

28-1. Rockets and Astronautics, 3rd
intern. symp., Tokyo, Japan. (Japanese
Rocket Soc., 1-3, Ginza-Nishi, Chuo-Ku,
Tokyo)
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WHY ANTON NEUTRON CHAMBERS

CAN STAND UP TO HEAT,
VIBRATION AND SHOCK

You can—now—integrate the latest Anton ionization and fission
“hamber developments into your reactor instrumentation. Operation
to 0°C is available. Anton chambers meet requirements of Mil-
Std-167 and Mii-S-901 for vibration and shock.

1—and 2—Anton UNIT-MOUNT?* fixes the chamber elements rigidly

ween high temperature ceramics. The self aligning UNIT-MOUNT
prevents any movement of precisely positioned concentric elements
with respect to each other. 3—Exact electrode spacing maintained by
precision ground ceramic spacers. 4—An unobstructed exhaust
portis provided. 5—2-S Aluminum outer envelope. 6—Connector end
not shown, but a variety of connectors (watertight, welded, hermetic,
etc., available upon consultation)

Write for free design facts and
operational data about Anton’s neutron
chambers and detectors. .. Bulletin 60N,

. ANTON ELECTRONIC LABORATORIES INC.

1226 Flushing Ave.. B'klyn 37, N.Y
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There’s a
Lindberg Hot Plate for
every Laboratory need

You see here several of Lindberg's line of Laboratory
Hot Plates. We have them for every requirement—
portable or installed types—rectangular or round—in
temperature ranges from 120°F. to 950°F.—from low
cost plates for the occasional job to hard working
dependable units for heavy duty service.

You can order Lindberg Hot Plates from your Labora-
tory Supply Dealer who maintains stocks forimmediate
delivery. If you want more information please ask your
Dealer for Lindberg Bulletin No. 1058 or write us direct.

Laboratory Equipment Division
LINDBERG ENGINEERING COMPANY
2450 West Hubbard Street, Chicago 12, lllinois
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Sigma is pleased to Announce . . .

Live-Desiccated

FIREFLY TAILS

For the Micro-Assay of ATP

Please do not confuse Sigma Firefly Tails with “similar’’
offerings made by other firms. There is a tremendous
difference!

.

P PA ar AP S S S SIS

Only Sigma took the detailed precautions necessary to
assure you of full Luciferin-Luciferase activity. Fireflies
were collected in a radius of a few miles around St.
Louis, and were processed daily. There was no long stor-
age period and subsequent shipment of a thousand miles
to the processing laboratory. No expense was spared to
guarantee the most potent product uncontaminated with
dead or dying bugs.

Pae AP

R o e e A S

Every individual jar of bugs has been individually proc-
essed—no mixing or blending of the good with the bad!

The cost was high—but the result certainly justified it. &
3

3

W

A typical report— i:

b With Sigma Firefly Tails— 2%

;, 0.1 pgm ATP—Photofluorometer reading of 95. A

) 3

: With Firefly Tails from another dealer— X
v 0.1 ugm ATP—Photofluorometer reading of 1.0

A

Probably the difference between a successful assay and
no assay at all!

DESICCATED FIREFLY TAILS

One gram is sufficient for approximately 100 ATP
Assays.

250 mgs.—$9.00; 1 gram—$25.00
5 grams—$100.00

DESICCATED WHOLE FIREFLIES
1 gram—$3.00; 5 grams—$10.00

POV VOV OO PPPN

Nl Al Rl R s Y A el o AP arar s sy

E oo
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@ Write for Procedure

&

4&

Z: CALL US COLLECT AT ANY TIME

2: JUST TO GET ACQUAINTED

‘f\

2: Day, Station to Station, V)
& PRospect 1-5750

% Night, Person to Person,

ZE Dan Broida, WYdown 3-6418 &

2; The Research Laboratories of

3 SIGMA

<

<

SECHEMICAE COMPANYg
fissoO'DEKALB ST., ST. LOUIS 18, MO., U. s. A.§
§ s
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B AUTOMATIC PARTICLE COUNTER AND
sizerR (Fig. 1), manufactured by Ca-
sella Electronics Ltd., sizes and counts
a wide range of materials either on a
standard 3- by 1-in. slide or in a liquid
counting chamber. An image of the
particles is projected onto an adjustable
slit by a conventional microscope sys-
tem. The sample is mechanically
scanned past the slit, and the signals
produced by the image of the particle
passing over the slit are recorded
electronically. Particle size range is
I to 200 p. A particle crossing the
slit produces a voltage pulse of ampli-
tude proportional to the extent to
which the slit is obscured. The recipro-
cating stage on which the specimen is
mounted allows the scanning slit to be
located on the optical axis of the micro-
scope. The filament-lamp illumination
gives high-intensity and uniform il-
lumination by the Kohler system. In-
tensity is sufficient to provide a good
signal-to-noise ratio for slit sizes less
than 1 p wide.

The number of particles per unit
area is obtained by scanning the
specimen twice with two slits of dif-
ferent widths but constant sensitivity;
“sensitivity” means the length of slit
that must be obscured for the particle
to be counted. The size distribution of
particles is obtained by differentiating
the curve of the proportion of particles
having sizes greater than specified sizes.

Compensation for variations in opa-
city of the materials being counted
is provided by a gain control. Instead
of using the particles themselves to
adjust for this compensation, a drum
carrying a series of neutral density
filters is provided for use once the
optical density of the specimen has
been determined. )

Scanning is automatically performed
in two series of 100 passes that bring
the specimen back to its starting point
but on a slightly offset track. Each
traverse is 10 mm long, and the dis-
tance between tracks is 50 u. The total
length swept out in this way is 200 cm.

The information reported here is obtained from
manufacturers and from other sources considered
to be reliable. Neither Science nor the writer as-
sumes responsibility for the accuracy of the in-
formation. A Readers’ Service card for use in
mailing inquiries concerning the items listed is
included on pages 1537 and 1627. Circle the
number of the items in which you are interested
on this card.
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New Products

Models are available with up to five
amplitude discrimination channels. The
use of the multichannel instrument per-
mits a corresponding reduction in the
time necessary for accumulation of
data required to define a size distribu-
tion. (Cooke, Troughton and Simms,
Inc., 91 Waite St., Malden 48, Mass.)

Circle 1 on Readers’ Service card

® FLAME ABSORPTION SPECTROMETER i§
a double-beam instrument with an auto-
matic readout system for the range 2000
to 7700 A. The instrument includes a
hollow-cathode lamp source, a source
power supply, double-beam source op-
tics, a monochromator equipped with
grating, a detector unit with two multi-
plier-phototube detectors, and associated
electronic equipment. Sampling is done
by a standard burner with preset regu-
lator, equipped with accessories for
burning acetylene, propane, natural gas,
or manufactured gas, and with a stand-
ard liquid sample nebulizer. To per-

form an analysis, a liquid sample is
atomized in the flame burner. Light
from the hollow-cathode source, which
must emit the spectrum of the metal
being analyzed, crosses the flame and is
focused on the entrance slit of the
monochromator previously set to read
the intensity of the chosen spectral line.
The degree of absorption of the source
light by the flame is a function of the
concentration of the metal in the sam-
ple. Typical sensitivities (in pg/ml)
quoted by the manufacturer are: cal-
cium, 0.1; magnesium, 0.03; copper,
0.02; zinc, 0.1; cadmium, 0.1; and iron,
0.1. (Perkin Elmer Corp., Norwalk,
Conn.)

Circle 2 on Readers’ Service card

® DESALTER for removal of inorganic
salts from laboratory solutions prior to
chromatographic separation uses ion-
exchange membranes. The device in-
cludes transformer, half-wave rectifier,
potentiometer, and three compartments
separated by ion-exchange membranes.
The central compartment has a total
capability of 6 ml; it is divided into
cells of 1, 2, and 3 ml. Outer compart-
ments contain platium-clad electrodes.
(Torsion Balance Co., Clifton, N.J.)
Circle 3 on Readers’ Service card

® SEQUENCE REMOTE CONTROL SYSTEM
controls the operating time of cameras
placed along missile ranges to collect
data on test drone flights. The fully

Fig. 1. Automatic pariicle counter and sizer.
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BRONWILL

CONSTANT
TEMPERATURE
CIRCULATOR

smaller and lighter
even more

compact!

by I8 o b

Accuracy to == 0.01°C,
Range 0-100° C.

Pumps to 272 G.P.M.

Magnetic Temperature Setting
Double Transistor Relay

Brushless Motor

WRITE US FOR COMPLETE
INFORMATION & NAME OF YOUR
LOCAL BRONWILL DEALER

BRONWILL
SCIENTIFIC

A DIVISION OF WILL CORPORATION

275 NORTH GOODMAN STREET
ROCHESTER 7, N. Y.

Gentlemen: Please rush complete information
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solid-state system is comprised of a
console that programs information to
launch the drone and to operate any
number of cameras in time sequence.
This is achieved by presetting a decade
counter to the countdown time while
additional counters are set to the start
and stop times for each camera. All
timing is visually indicated, and provi-
sion is made for overriding the pro-
gram (Telemetrics, Inc., 12927 S. Bud-
long Ave., Gardena, Calif.)
Circle 4 on Readers’ Service card

= DATA CONVERTER (Fig. 2) extracts data
from punched tape and writes it on
magnetic tape. Conversion of the data
is accomplished so that input and out-
put data are completely identical; the
output record is a bit-for-bit image of
the input tape. A universal code con-
version feature is available at extra
cost. The system will accept paper, foil,
or plastic tapes in widths of five to
eight channels. It can write on mag-
netic tape in formats compatible with
the IBM 727 and 729 model 1 and
Remington Rand computer inputs. The
system includes a paper tape reader
capable of reading 120 characters per
second, a magnetic tape handler, and
necessary electronic circuitry for con-
trol and tape format. (Tally Register
Corporation, 1310 Mercer St., Seattle,
Wash.)

Circle 5 on Readers’ Service card

® ELECTRONIC MULTIPLIER offers single-
quadrant multiplication and squaring
with accuracy said to be = 0.01 percent
and four-quadrant multiplication ac-
curacy of = 0.05 percent of full scale.
Units are available with two, four, or
six channels. Inputs are four inde-
pendent voltages (xi, yi, x: and y:)
in the range of = 100 volts. Outputs are
two independent products (—0.01
xiy1 and —0.01 x=y:) in the range
of = 100 volts at 10 ma maximum load
current. Specifications quoted by the
manufacturer include: drift, less than
100 mv over an 8-hr period; noise,
less than 100 mv, peak: phase shift,
less than 1 deg at 100 cy/sec; zero error,
with one variable at zero and the other
ranging over = 100 volts, maximum 40
mv. No external power supplies are
required for operation with analog
computing equipment. (Donner Scien-
tific Co., 888 Galindo St., Concord,
Calif.)

Circle 6 on Readers’ Service card

= opTicAL LEVEL (Fig. 3) manufac-
tured by Hilger and Watts maintains a
level line of sight even when its tele-
scope is tilted. The self-leveling device
consists of a fixed prism rotating above
two swinging prisms. When the tele-
scope is tilted, the suspended prisms
change their relation to the axis of the
telescope to maintain a level line of

Fig. 3. Optical level.

Fig. 4. Micromanipulator.

Fig. 5. Integrating strip-chart recorder.
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sight. Repetitive setting action is said
to be closer than 1 sec of arc. Oscilla-
tion of the prisms is prevented by an
air-damped piston that also limits swing
to =20 min of arc. The instrument
reads directly to 0.001 in. over %5 in.
Focusing range is 6 ft to infinity. (Engis
Equipment Co., 431 Dearborn St.,
Chicago 5, IIl.)
Circle 7 on Readers’ Service card

= MICROMANIPULATOR (Fig. 4) is made
up of three independent traversing units
that may be assembled in any desired
combination. Advance of each unit is
controlled by a knurled knob directly
coupled to a spring-loaded friction
wheel that tracks in a groove in the
manipulator body. Fine and coarse posi-
tioning are independent for each
traverse. Motion range is 0 to 125 mm,
and sensitivity is said to be 10 u. Ma-
terials of construction are stainless steel
and chrome-plated bronze; the entire
unit may be autoclaved. (Process & In-
struments, 15 Stone Ave., Brooklyn
33, N.Y)

Circle 8 on Readers’ Service card

® RECORDER-PEN PROGRAMMER, for re-
corders using solenoid operated pen-
lift machanisms, operates the pen lift in
five distinct code patterns for trace
identification. The programmer is spe-
cifically designed for use with antenna
pattern recorders and x-y recorders
when multiple recordings on the same
chart are desired. (Scientific-Atlanta,
Inc., 2162 Piedmont Rd., NE, Atlanta
9, Ga.)
Circle 9 on Readers’ Service card

® INTEGRATING STRIP-CHART RECORDER
(Fig. 5) provides five different maxi-
mum count rates, obtained by an ad-
justable gear system, up to a maximum
of 40,000 area counts per minute.
Counting rate linearity is said to be
*+ 0.5 percent of full scale. The in-
tegrator channel, installed as a second
channel in a standard single-channel
recorder, consists of a potentiometer-
amplifier-servo arrangement and actu-
ates an area trace simultaneously with
the signal trace. Between each peak or
at the start of each integration, the in-
tegrator pen may be reset to either
margin. The integrating circuit may be.
set to any assumed zero point in the
span of the recorder signal. (Texas In-
struments, Inc., 3609 Buffalo Speed-
way, Houston 6, Tex.)

Circle 10 on Readers’ Service card

® MERCURY-VAPOR METERS are offered
in three models. Model 21 is a single-
range analyzer operating from 0.03 to
3 mg/m’. For operation, the instru-
ment is adjusted to zero in an area
known to be free of vapor. Model 23
is a dual-range instrument with ranges
0.005 to 0.1 mg/m® and 0.03 to 3

19 MAY 1961

Optically and mechanically, the M-5 offers unequalled precision, con-
venience and versatility for the most diverse research applications.
Uniform, maximum sharpness throughout the field, with no change in
accommodation, is one of the many exclusive features of the instrument.

With a constant working distance of 96 mm., standard magnifications
are 6x,12x, 25x, and 50x, conveniently selected on the rotatable horizon-
tal drum. Using 8x, 10x, 15x, and 20x eyepieces and attachment objec-
tives, a total power range of from 5x to 200x is obtainable. Accessories
not illustrated include other wide field eyepieces, various light sources,
stages and polarizing, photographic and measuring attachments.

Your own evaluation of this superb stereomicroscope will prove most
rewarding. Write for Booklet M-5.

¢the FIRST name in a complete line of Surveying Instruments,
Photogrammetric Equipment and Microscopes. -
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All-New

Nalgene

Wash Bottles

New Lower Prices

easier to fill

Squeeze

This completely new concept, de-
signed especially for laboratory use,
makes wash bottles easier to cap and
uncap, easier to fill, easier to dis-
pense from. Safer, too, because
they’re proof against acids and alka-
lis and never leak a drop. Another
step in Nalge’s continuing program
of product improvement through
plastics research. 125, 250, 500 and
1000 ml., all with standard closures.
Ask your- laboratory supply dealer.
Write Dept. 215 for Catalog Sheet
N-15.
[
e
THE NALGE CO., INC.
ROCHESTER 2, NEW YORK

The Quality Standard of Plastic Laboratory Ware
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mg/m®. The instrument uses two photo-
tubes in a bridge circuit with internal
standards to eliminate the need for
external calibrating devices. Model 24,
similar to model 23, features an audio
alarm; alarm concentration is adjust-
able over the entire range of the in-
strument. All models operate on 115-
volt a-c. (Beckman Instruments, Inc.,
2200 Fullerton Rd., Fullerton, Calif.)

Circle 11 on Readers’ Service card

® sAMPLING VALVE (Fig. 6) for chro-
matographs or mass spectographs has
12 intake ports connected to a com-
mon vacuum chamber. Each valve is
sealed by a spring-loaded ball except
at the time the port is open for sam-
pling. A cam controls opening and
closing of each port by moving a rod
that unseats the ball. A 3-sec electrical
pulse actuates motion of the valve
from one position to the next. The
valve detents to a new position in 10
sec. (Gelman Instrument Co., 106 N.
Main St., Chelsea, Mich.)

Circle 12 on Readers’ Service card

® POTENTIOMETER is a four-dial, six-fig-
ure, dual-range d-c instrument with a
total range of 2.101010 volts. The
manufacturer guarantees accuracy of
+0.001 percent for a period of 5
years, initial adjustment  within
=+0.0002 percent, stability within
=+0.00015 percent per year, thermal
electromotive forces less than 0.1 pv,
and resolution of 0.1 uv. The potenti-
ometer also functions as a resistance
comparator accurate to two parts per
million and a saturated—standard-cell
comparator that will detect differences
of 1 pv. (Sensitive Research Instrument
Corp., 310 Main St., New Rochelle,
N.Y.) : :

Circle 13 on Readers’ Service card

B TRACKING FILTER is designed to im-

. prove the signal-to-noise ratio of Dop-

pler signals by reducing circuit band-
width. The device is in effect a band-
pass filter whose center frequency auto-
matically tracks the Doppler signal fre-
quency. The tracking bandwidth is ad-
justable over a wide range by means of
a front-panel control even while track-
ing is being performed. Input frequency
range is 100 to 20,000 cy/sec; input
signal level is approximately 3 volts
(r.m.s.); tracking bandwidth is adjust-
able to 1.0, 2.5, 5.0, 10, 25, or 50
cy/sec. (Interstate Electronics Corp.,
707 E. Vermont Ave., Anaheim, Calif.)

Circle 14 on Readers’ Service card

® X-RAY IMAGE INTENSIFIER produces an
image said to be 3000 times brighter
than that available on a conventional
fluoroscopic screen. The system accom-
modates 16- and 35-mm motion-pic-
ture cameras or still cameras, either
in combination with television or sepa-

Fig. 6. Sampling valve.

rately. These cameras can be used in
conjunction with direct viewing. An
automatic brightness control maintains
consistent brightness levels when view-
ing or quickly scanning objects of
varying density and thickness. All
photographic-exposure factors are auto-
matically compensated, so the opera-
tor has only to push a button to
record photographically. The intensifier
can be used with x-ray generators at
voltages up to 250 kv. (Tracerlab In-
dustrial Division, 1601 Trapello Rd.,
Waltham, Mass.) :

Circle 15 on Readers’ Service card

® RESISTANCE THERMOMETER uses a
hermetically sealed platinum resistance
element to sense temperature. The sen-
sitive - element is 0.138 in. in diameter
and 0.4 in. long. Precision of the sensor
is said to be better than =+0.05 ohm
or =+0.05°F; measurement range is
—100° to *=400°F; linearity deviation
is said to be less than 1 percent of full
range. Nominal resistance is 470 ohms
at 32°F; time constant is 2 sec in mov-
ing liquid. (Minco Products, Inc., 740
Washington Ave. N., Minneapolis 1,
Minn.)

Circle 16 on Readers’ Service card

® MAGNETIC MATERIAL SEPARATOR (Fig.
7) achieves efficient separation by pre-
venting the trapping of nonmagnetic
particles within agglomerates of mag-
netic particles. The mixture to be

" Fig. 7. Magnetic material separator.
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ISOTOPES

for Your
Development Work

Oak Ridge National Laboratory offers
more than 300 radioactive and stable
isotope products.

RADIOISOTOPES

Processed Solutions —90 processed ra-
dioisotopes may be obtained, including
many carrier-free and high specific activ-
ity products.

Now Available — Iridium -192 gamma
sources with specific activity up to 100
curies per gram, and cobalt-60 radiogra-
phy sources 1/8 and 1/16-inch in diame-
ter with specific activity greater than
100 curies per gram. At a reduced price,
carbon-14 barium carbonate is available
at $9.50 per millicurie.

STABLE ISOTOPES

More than 200 stable isotopes available
from 50 elements....Chemical processing
and target fabrication services also of-
fered. ... Ultra-high isotopic purity in a
number of isotopes.

For information or literature, write to:
Isotopes Division, Oak Ridge National
Laboratory, P. O. Box X, Oak Ridge,
Tennessee.
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separated is fed down a vibrating chute
that is inclined sideways as well as for-
ward. An alternating magnetic field is
used. Several times in each second the
magnetic field is switched off for a few
cycles which allows time for the vertical
agglomerates to collapse, releasing the
nonmagnetic particles and allowing
them to migrate toward the lower side
of the chute. The magnetic particles are
kept toward the higher side by the non-
uniform magnetic field that is produced
by a current of several hundred am-
peres flowing in accurately spaced rods
that are parallel to the chute. A divider
near the lower end conducts the frac-
tions to separate receptacles. (S. G.
Frantz Co., 121 Kline Ave., Trenton
6, N.J.)

Circle 17 on Readers’ Service card

B THICKNESS-MEASURING INSTRUMENT
measures the thickness of organic and
other nonmagnetic coatings on iron and
steel. The instrument operates on the
magnetic-amplifier principle. The meas-
urement is performed by applying a
two-pole probe to the surface and read-
ing a meter deflection. Hardened beryl-
lium copper foils are furnished for cali-
brating the instrument. Four probes are
available with pole separations from
5/32 to 1 in. for thicknesses up to 3

in. An attachment for applying the :

probe at constant pressure when meas-
uring soft materials and wires of small
diameter is available. (Twin City Test-
ing Corp., Tonawanda, N.Y.)

Circle 18 on Readers’ Service card

B MICROTOME CRYOSTAT provides for
mounting a rust-proof microtome in the
evaporator. The drive wheel of the
microtome is mounted on the outside
of the cryostat so that the operator ex-
poses his hands to the low temperature
only when introducing or removing the
tissue sample. Temperature is main-
tained between —10° and +20°C. The
unit may be operated with the cover
open. (International Equipment Co.,
1284 Soldiers Field Rd., Boston 35,
Mass.)

Circle 19 on Readers’ Service card

® PULSE GENERATOR features rise times

 of 0.3 nsec, minimum pulse width of

0.7 nsec, and built-in calibrated widths
of 5, 10, and 20 nsec. Other pulse
widths can be produced with lengths of
coaxial cable used externally. Repeti-
tion rate is variable from 20 to approxi-
mately 300 per second. Pulse generator
is a coaxially mounted mercury-wetted
switch with an adjustable damping vane
for adjustment of undershoot and over-
shoot. (Lumatron Electronics, Inc.,
New Hyde Park, N.Y.)
Circle 20 on Readers’ Service card
JOSHUA STERN
National Bureau of Standards,
Washington, D.C.

Nalgon®

PLASTIC TUBING

There’s no guessing about
what’s going on inside Nal-
gon tubing. You can see it!
Because Nalgon is a special
formulation of highest grade
polyvinyl chloride and spe-
cial plasticizers, without ex-
tenders or fillers. Its water-
clear transparency lets you
check flow, color, turbidity,
density, at a glance.

But that’s not all. Other
Nalgon features — signifi-
cant to industry, labora-
tories, hospitals — include:
acid resistance, strength,
flexibility, non-toxicity, low
cost*, complete line of 40
sizes. Try it yourself.

Write Dept. No. 215N for
data and sample.

*14# I.D. costs less than 15¢ per foot.

i Am PRODUCT
-

THE NALGE CO., INC.
ROCHESTER 2, NEW YORK

The Quality Standard

of Plastic Laboratory Ware
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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.

Specialists in Scientific Plastic Processing

701 Painter Strcet, Media, Pennsylvania
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Qvens

@ Designed To Meet
Class 1 Group D
Hazardous
Locations

@ "Blow-out” Panel
@ Controlled

Exhaust
SAF-T-BILT
1000° F. MAX.

ELECTRIC

OVEN

Availableintemperature ranges

from 500° F. maximum to 1000° F. maximum.

Saf-T-Bilt Ovens provide precision heat control accuracy and

maximum safety from explosion. Built for use with liquids,

gases and volatile solids with explosion relief panel and forced

exhaust system to dissipate volatile substances from work

chamber. Special vapor tight conduit fittings and explosion
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Ninety-six percent of our respond-
ents reported no medical debts, and
exactly the same percentage was found
by Steiner and Dorfman for 1951.

The most recent study of medical
expenses of the aging known to us is
based on data collected through the
National Opinion Research Center.
Odin W. Anderson, Patricia Collette,
and Jacob J. Feldman, in “Family Ex-
penditures for Personal Health Serv-
ices” (Health Information Foundation,
1961), present findings comparable to
our own. The “Profile” study showed
that 97 percent of respondents had ex-
penditures for physicians below $50

for one month, and that 2 percent had
expenses above $50 but below $100.
Anderson et al. found that 86 percent
of their aged respondents had expendi-
tures for physicians below $100 for an
entire year. The “Profile” study showed
that 95 percent of the respondents had
no hospital expenditures in one month
and that 3 percent had hospital expen-
ditures below $100. Anderson reports
that 86 percent of his aged respond-
ents had no hospital expenditures in a
year, and that 5 percent had hospital
expenditures below $100. According to
the “Profile” study, 98 percent of the
aged had expenditures for medicines of
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less than $50 in a month, while Ander-
son reported that 88 percent had spent
less than $100 for (prescribed) medi-
cines in a full year.

If a few of our regional associates in
the study, in response to a request
from a subcommittee of the United
States Senate, have felt it their duty to
support the subcommittee, we may ex-
pect the data to be biased in favor of
universal misery. If, in spite of the data
they delivered and certified to us, some
associates wish to believe that the aging
are in a grave plight, it is a tribute to
their professional competence and
scholarly objectivity that they fur-
nished the data as obtained by the in-
terviewers. It has often been said that
a chief mark of the scientist is that he
even reports findings he does not like.

: JAMES W. WIGGINS
HELMUT SCHOECK
Emory University, Atlanta, Georgia

Our reporter did try to contact Wig-
gins and Schoeck before publishing the
news article. He telephoned Atlanta, but
was unable to reach them. His report
was based not on the press releases of
the Senate subcommittee but on an
examination of the letters in the files
of the subcommittee; interviews with
American Medical Association officials
in Washington; the report, under the
by-line of Wiggins and Schoeck in the
Wall Street Journal summarizing the
findings of their study; and the
A.M.A. press release interpreting their
work.—ED.

Degrees and Titles

This letter is a commentary on your
most interesting editorial in Science
[133, 441 (17 Feb. 1961)] entitled “A
question of degrees.” In 1920 the
Society for the Rationalization of the
Title of Doctor was organized at the
University of Virginia and immediately
received a great deal of favorable
publicity. I would like to call your at-
tention to the stand the society took
at the time, but I have to rely on my
memory alone. I believe the following
numbered statements give the society’s
position.

1) The title of Doctor was to be
limited to doctors of medicine, dentists,
druggists, ministers of the Gospel, and
Ph.D.’s of less than 1 year’s standing,
although, on occasion, it could be ap-
plied to a Ph.D. in either affection or
derision.

2) The title of Professor was to be
limited to high school teachers (male),
to aviators giving exhibitions (they did
in those days), and to any professional
wrestler who owned a gymnasium and
taught wrestling.
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3) Any student who called a mem-
ber of the faculty “Professor” was to
be corrected on the spot.

4) All members of the faculty were
to be called “Mister” (there were no
female members), unless they taught
in the Medical School. In this latter
case it was just too much trouble to
tell the M.D.’s and the Ph.D.’s apart,
so they were lumped together and
called “Doctor.”

5) The president of the university
should never be addressed as “Your
Excellency.”

The above standards have the virtue
of being precise and definite. I admit
that sometimes I am in doubt about the
proper way to address a colleague—
whether to call him “Doctor” or “Pro-
fessor.” I fear 1 take the easy way out
and compromise. When in doubt I ad-
dress him as “Colonel.”

CONWAY ZIRKLE
Botanical Laboratory, University of
Pennsylvania, Philadelphia

Your editorial “A question of de-
grees” was a timely one. I was sur-
prised. however, that you failed to take
a stand on the issue. Members of the
medical profession have been only too
eager to appropriate the term doctor
for themselves and fully exploit its
value (even medical students are called
“Doctor” in hospitals), and, due no
doubt to various group pressures, the
Washington Post has been following a
highly discriminatory editorial policy
under the very eyes of professional
societies. Were it not for the lack of
intelligent action by professional so-
cieties and for the timidity of some
Ph.D.’s, the “question of degrees”
would probably not have arisen in this
country.

Incidentally, most surgeons and
physicians in England are called
“Mister” because, very simply, they do
not have a doctorate. The minimum
requirement for the practice of medi-
cine in England is a Bachelor of Medi-
cine degree similar to our Bachelor of
Laws degree; the British M.D., which
is higher than an American M.D., re-
quires the completion of original re-
search work and proof of many years
of professional competence.

STEPHEN D. Bruck
4401 East West Highway,
Bethesda, Maryland

In your editorial “A question of
degrees” you write, “The degree of
doctor of philosophy was . . . modeled
after the German Ph.D.”

Some information, almost certainly
well known to you, that you could have
presented in the last half of your edi-
torial is that common courtesy, al-
most anywhere in the world, indicates
that an individual is most appropriately
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addressed by his highest title. For ex-
ample, the president of a university
who once was a professor and who
also had been granted a Ph.D. degree
would be addressed in Germany as
“Herr President,” and if it was needful
to repeat all of his titles, they would
appear as “Herr President Professor
Doctor.” Discerning persons notice the
impropriety of addressing a given in-
dividual as “Doctor” instead of “Pro-
fessor” if he is entitled to both titles—
provided, of course, there is intent to
follow the German system.

The English title of Mister depends
on matters nonacademic.

In summary, the problems that you
pose might be answered in one way if
the German system were followed and
in another way if the British system
were followed. It seems to me that
there is no American system. If there
is an American system, perhaps some-
one like you who has given thought
to the matter ought to outline it. Those
of us who are teachers might find it
useful to have a recommended system
in order to teach students in American
universities how to avoid unintentional
discourtesies.

E. RaymMmonD HALL
Museum of Natural History,
University of Kansas, Lawrence

Loyalty Oath

Jack P. Hailman’s letter regarding
the loyalty oath [Science 133, 251 (27
Jan. 1961)] reawakens a grave concern
regarding the growing tendency of
Americans (not only scientists) to
shrink from an opportunity to reaffirm
love for, belief in, and loyalty to their
country. This tendency is approaching
a stage of neurosis, or negative think-
ing, in which a loyalty oath is regarded
as being as surely preliminary to adop-
tion of the cloak of the Fifth Amend-
ment as a Bach toccata is indicative of
an impending fugue. Such concern was
in no way allayed by the eloquent appeal
of Bentley Glass on behalf of the reso-
lution, adopted by the AAAS Council
at the Chicago meeting in 1959, recom-
mending elimination of this require-
ment for the grant of National Science
Foundation fellowships.

I would suggest to Hailman that he
might ponder whether a President-elect
of the United States should feel, con-
cerning the not dissimilar oath he is
required to take at his jnauguration,
“How unnecessary!” It seems to me
that, if one is loyal to his country,
taking such an oath is the least under-
taking he can make, and rather than
regard it as an insult, he might better
be willing to take the oath at every
available opportunity.

On moral grounds it can be ques-
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tioned whether falsely subscribing to
an oath can be regarded as an “insig-
nificant offense,” even in a comparative
sense. And it matters little whether the
oath is made in reference to the Bible,
the Koran, or the Talmud. If one is
a believer in the sanctity of oaths, as
one would expect a believer in Ameri-
can ideals to be, there can be no cross-
ing of the fingers, no seeking of spe-
cial immunity for the field of science.
Not to acknowledge the sanctity of
oaths is to flirt with the moral dangers
of agnosticism and with social beliefs
inimical to the Western world.

Let us remember that disbursements
of funds by the National Science Foun-

dation are largely disbursements of
funds of all American citizens, who
have an essential interest—too often
disregarded, one might add—in the
manner in which such funds are used.
But the most publicized defections
from the Western world are those of
people with access to scientific knowl-
edge which could be useful to un-
friendly powers. Every citizen should
reasonably require that his funds be
disbursed in such a manner as to bring
maximum benefit to his country. The
loyalty oath is certainly a means of
trying to ensure this. The average citi-
zen might well feel that it should be
required of the scientist above all, in
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view of past happenings and of the
scientific revolution which he is told
he is witnessing.

If one were to require every person
in the country who is to benefit from
federally financed programs of any
kind to take a loyalty oath—a course
suggested by Hailman as being less
objectionable—we would require it of
every citizen from womb to tomb.
That might indeed be desirable, but
would it be practicable? In naturaliza-
tion proceedings, for example, the
courts normally absolve those of tender
years from taking the loyalty oath.
Perhaps it should be regarded as
acknowledgment of maturity that
graduate students are required to take
the oath. They are, naturally, free to
decide whether national funds avail-
able to them are worth a moral com-
mitment.

One might echo President Kennedy’s
rhetoric, “Ask not what your country
can do for you. Ask what you can do
for your country!” The need for good
scientists is freely acknowledged, but
“good” has many connotations. All of
them are implied in this context.

I should not like to think that the
requirement of a loyalty oath for Na-
tional Science Foundation fellowships
is, through individual decision or the
counsel of others, depriving us of sound
scientists. I cannot feel that the re-
quirement is depriving us of good
sound scientists.

I hope that, if time permits, Hail-
man will reconsider his decision and
take the oath, which would not deprive
him of any rights but which would, in
some eyes at least, enhance his stature
as a good sound American scientist.

A. J. HAWORTH
30 Glendale Drive,
Glenbrook, Connecticut

UNESCO Statements on Race

If there is anything less profitable
than replying to a hostile reviewer [see
Science 133, 873 (24 Mar. 1961)], it is
to consume the valuable space of a
journal devoted to more edifying mat-
ters. On one matter of fact, however,
since it concerns others in addition to
myself, may I beg the courtesy of a few
words.

The first UNESCO Statement on
Race was not, as your reviewer states,
written largely by myself. It was writ-
ten by the committee appointed to draft
it. As rapporteur of the committee it
fell to me to act as secretary. At the re-
quest of the committee I wrote the first
draft, and after this was hammered into
shape by the committee, I can by no
stretch of the imagination conceive how
I could be said to have been largely re-
sponsible for writing it. As for your re-
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viewer’s remark that the statement was
so unacceptable that it had to be rewrit-
ten, the truth may be ascertained by any
reader who cares to compare the first
statement, mainly written by social sci-
entists, with the second statement, main-
ly written by physical anthropologists
and geneticists. The difference is as be-
tween Tweedledum and Tweedledee.
ASHLEY MONTAGU
321 Cherry Hill Road,
Princeton, New Jersey

I am sorry if I misrepresented
Montagu’s role in the preparation of the
first UNESCO Statement on Race; I
was reflecting what I feel to be the
opinion of many physical anthropolo-
gists. Since it is only natural that he
would be modest on this score, perhaps
others connected with the project will
set the record straight.

In the final sentence of his letter
Montagu uses a literary reference to say
that the second UNESCO Statement on
Race differs only insignificantly from
the first. This alleged equality is sup-
posed to prove that the first statement
was acceptable and did not need re-
writing. Why then was it necessary to go
to all the trouble of preparing a second
statement? And why does Montagu take
up space in his textbook with two
“identical” statements? Here it is per-
tinent to point out that Comas, who
was a member of the first committee,
includes in his textbook not the first
statement but the second. Why has he,
a renowned physical anthropologist,

! abandoned his own committee’s state-

ment, unless he now feels that it is un-
acceptable?

T. D. STEWART
Department of Anthropology,
Smithsonian Institution,
Washington, D.C.

Authors as Indexers

John R. Clark’s letter [Science 133,
1040 (7 Apr. 1961)], suggesting that
authors are best qualified to index their
own books, misses the same point—of
some moment for scientists and for
scholarship as a whole—that is over-
looked by the advocates of bibliographi-
cal machines.

Actually, of course, authors are sel-
dom qualified to do indexing. Only
occasionally can they do half as well
as an experienced professional indexer.
The fact that authors or publishers, or
both, are frequently unwilling to pay a
professional illustrates nicely their un-
derestimation of the problems involved.

Aside from such general considera-
tions as the special nature of indexing
technique and the fact that some spe-
cialists cannot write intelligible prose
without help, authors nearly always
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have special slants or blind spots that
make it difficult for them to do a good
index. An individual may be the au-
thority on the content of his particular
book, but it does not follow that he has
a good enough over-all, objective view
of the whole field to which his book is
a contribution to do a competent piece
of indexing: This is particularly true
in those fields where, for various rea-
sons, terminology is not stabilized.

The point overlooked by both Clark
and the gadgeteers is that research,
writing, publishing, indexing, literature
searching, and criticism are all parts
of an extremely complex, ever-chang-
ing social process in which more judg-
ments and decisions, involving values
as well as subject-matter technicalities,
must be made than any one person can
handle.

* HENRY BLrack

Bibliographical Services,
New York, New York

Statistical Evidence

Warren Weaver’s statement [“The
disparagement of statistical evidence,”
Science 132, 1859 (1960)] that “statisti-
cal evidence is, in essentially all non-
trivial cases, the only sort of evidence
we can possibly have” seems to me to
be as “wholly unwarranted” as is the
practice he very properly condemns—
namely, the “automatic discarding of
evidence because it is statistical.” Sta-
tistical evidence is usually very useful,
sometimes essential, but there certainly
are many kinds of useful evidence that
are not statistical in the usual meaning
of that term. Our belief that the earth is
not flat, that it revolves once in 24 hours,
and that it completes an orbit around
the sun in a year is not based on statisti-
cal evidence. Neither does our accept-
ance of the theory of evolution, or of
a dozen other theories that might be
mentioned, depend to any great degree

on statistical evidence, although these

theories may be and often are supported
by such evidence.

The difficulty is partly semantic.
Some writers seem to regard as statisti-
cal practically any method of dealing
with quantitative data, but usually the
term implies frequency distributions,
standard errors, analysis of variance,
correlation coefficients, and so on.
Presumably it is these latter that Weaver
had in mind. If so, he certainly must
realize, on second thought, that failure
to use these techniques does not auto-
matically negate the usefulness of quan-
titative data. Mendel, for example, did
not use them, and yet he revolutionized
our ideas of heredity. ‘

Weaver is not the first to imply or
state that statistical methods are essen-
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scribe two very different kinds of evi-
dence: (a) that provided by data gath-
ered from uncontrolled events just as
they happened to occur “in life,” and
(b) that provided by data gathered from
a planned experiment in which every
effort is made to prevent the effects
being studied from being confounded
with effects of irrelevant factors.
Weaver mentions this dichotomy, but
his ensuing remarks seem to imply that
he regards the difference as one of de-
gree. I would go further and say that
the two are entirely different, and that
a major reason for the slow improve-
ment of the quality of scientific infer-
ence has been the confusion of a with
b. Scientists who call both a and b
“statistical evidence” have properly re-
jected a but have then gone on to re-
ject b merely because they have given
it the same name; the result is that they
do not know or use as much statistics
as they should. Some of them might
even be surprised to know that the
statisticians are very much on their side
and have even invented a distinguishing
phrase, ‘“historical evidence,” for evi-
dence of the kind described under a.
Evidence of type a is exemplified by
the sports column I once read in which
the writer decried the firing of football
coaches and produced “statistical evi-
dence” of the folly of this action by dis-

tial for all really worth-while research.
And if we enlarge the subject to include
mathematics, of which statistics is a
branch, several noted scientists could be
added to the list. Yet Darwin had little
use for mathematics, and Faraday’s ex-
perience with mathematics is said to
have been limited to turning the crank
of a calculating machine. G. N. Lewis
has deplored the tendency of many to
overrate mathematics.

Both mathematics and statistics have
made, and will no doubt continue to
make, revolutionary contributions. But
we might well ask whether the occa-
sional reluctance to use them or to ac-
cept the conclusion derived from them
may not be due in part to the tendency
to overemphasize their value. Pasteur
pointed out many years ago that over-
emphasis of any kind leads to reaction,
which, again overshooting the mark,
makes the search for truth ever more
difficult.

S. C. SaLMmoON
4103 Roanoke Road,
Hyattsville, Maryland

Warren Weaver’s editorial has stirred
up some discussion here. As a statis-
tician in experimental work, I should
like to present a statistician’s view.

The simple phrase statistical evidence
is, unfortunately, widely used to de-
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playing data showing that colleges
which keep their coaches for long
periods of time have much better rec-
ords on the field. Much of the “statisti-
cal evidence” relating to smoking and
lung cancer may be in a similar cate-
gory; we do not know.

Type a evidence is good only for sug-
gesting experiments which may produce
type b evidence. Unfortunately, there
are fields in which type b evidence can-
not be obtained. This may force us to
use type a evidence, but it does not
force us to assign to it the degree of
confidence that is associated with type
b. In fact, those fields wherein type b
evidence cannot be produced might be
better described by some word other
than science.

ROBERT HOOKE
Westinghouse Electric Corporation
Research Laboratories,
Pittsburgh, Pennsylvania

Warren Weaver’s provocative com-
ments on the power of statistical evi-
dence merit repeating. They merit re-
peating in particular to scientists who
are not mathematicians.

The disparagement of statistics on
the part of the tobacco industry and of
political parties, on which Weaver com-
ments, is understandable (although not
commendable) in view of the vested in-
terests of these groups in the results.
But the disparagement of statistics on
the part of scientists—of men, presuma-
bly, with a vested interest only in seek-
ing truth—is deplorable.

In a field of science, such as geology,
where there are so many variables, the
application of statistical methods is
most appropriate. The usefulness of ex-
perimental design should be particularly
obvious to any working geologist. Yet
it is true that only the most prescient
geologists are receptive not only to
statistical evidence but to statistical
methods as well.

I think the reasons for this reluctance
are many. In part it reflects the general
opposition people (and scientists among
them) display toward new ideas that
they cannot fully understand. Certainly
this is true of geologists, who, as a
group, know too little mathematics to
comprehend even the general problem,
and who are reluctant to accept new
ideas that originate outside the ranks.
There is also this factor: statistical
methods have been taken up by a few
zealots who, through a combination of
ignorance and enthusiasm, have suc-
ceeded in overselling them to the sci-
entific community. There is no doubt
that the proper application of statisti-
cal theory requires a mathematical
maturity not readily come by. Then,
certainly, the wild use of statistics in the
hands of the advertising agencies has
not raised the reputation of statistical
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methods with thoughtful segments of
the public.

How to make the general scientific
fraternity more receptive to these prac-
tical statistical methods poses a prob-
lem. It would seem to me that one
effort which might help this situation
would be to emphasize in education the
importance of combining enough sta-
tistical theory with other scientific edu-
cation to make scientists better in-
formed with respect to its potential.
And vice versa: urge the would-be stat-
isticians to study enough of one other
science so that they can comprehend
the problem to which they may subse-
quently apply their methods. Perhaps,
also, there should be more general
articles written by qualified statistical
experts, who could write for the es-
sentially nonmathematical scientist in
his technical journals. These articles
should describe specific case studies
where statistical methods apply.

In any event, I greet Weaver’s edi-
torial as welcome prose in Science.

M. MATHEZ
Standard Oil Company (New Jersey),
New York, New York

Warren Weaver’s editorial is trench-
ant and timely and deals effectively with
a most urgent problem. In directing at-
tention to the growing role of proba-
bilistic processes, Weaver has done all
of us a great service.

In my opinion, the effectiveness of
Weaver’s message is marred by an un-
fortunate usage of the phrase statistical
evidence. It is important to distinguish
between - evidence from both experi-
mental and nonexperimental observa-
tions, and between the statistical meth-
ods with which this evidence is analyzed.
For example, the relationship between
cigarette smoking and lung cancer, on
the basis of all evidence and its analysis,
is amply confirmed. The basis for this
conviction, however, is not so much
statistical as it is the convergence of
multiple studies to support the same
conclusions, and the finding that diminu-
tion in cigarette smoking leads to
diminished risk of lung cancer and other
diseases. The nub of this protest is that
the “evidence” ought to be described by
an adjective referring to the nature of
the problem and to methods of collect-
ing data—for example, genetic evidence,
mortality evidence, and radiological
evidence. The proper adjectival use of
the word statistical seems to me to be
restricted to the method by which the
data are analyzed and to conclusions
drawn concerning whether or not the
data conform to random distributions
or to other prescribed distributions.

This objection would be trivial were
it not for the suspicion that the use of
the phrase statistical evidence tends to
obscure a more fundamental property

19 MAY 1961

of many of the sets of evidence which
are cited in the editorial—namely, that
the evidence is obtained from the ob-
servation of naturally occurring phe-
nomena rather than from experiments.
It is precisely in this realm of evidence
that statistical analysis has provided
some powerful insights; nevertheless,
the nature of the evidence is often of
greater importance to the interpreta-
tion of any conclusions than the fact
that it was subjected to statistical
analysis. As indicated by three out of
the four examples given in the editorial,
there is special likelihood that man or
his reactions will be studied from sets

of nonexperimental rather than experi-
mental observations. It is a matter of
some concern that, by placing the em-
phasis on statistical analysis or even
upon the probabilistic character of data,
the inherent problems associated with
the collection and proper interpretation
of nonexperimental data about man
may readily be overlooked.

These problems are particularly seri-
ous in areas of chronic-disease epidem-
iology, in sociology, and in human
genetics. One of these inherent prob-
lems is the recognition, measurement,
and selection for study of important
variables which may influence the as-
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sociation which is being studied. A
second problem is the collection of data
under circumstances which prevent bias
and which provide full freedom for the
data collected to refute the hypothesis
being tested. A third problem has to do
with the relationship of evidence to
conclusions. While statistical criteria
are often important, the convergence of
evidence from several independent
studies, the demonstration of joint
gradients in the magnitude of the sup-
posedly related variables, and the
demonstration of reversibility of the
dependent variable by the selection and

portant guides for drawing conclusions
from nonexperimental data. Despite the
important contributions which statisti-
cians have made to the management of
the inherent problems of nonexperi-
mental data, these are not solely statisti-
cal problems but problems of logic and
method.

That there are other areas of science
where comparable problems exist is
shown in the same issue of Science by
the article “Recent statistical studies in
astronomy” [132, 1870 (1960)]. Here,
also, the basic data are nonexperimental,
but the use of systematic data collec-

study of suitable sets of data are im- tion and skilled statistical analysis
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permits some striking and very impor-
tant conclusions. It is of interest that
the use of statistics in the article about
astronomy has not led the author to
describe his data as “statistical” data. It
is proper to describe them as ‘“astro-
nomical” data.

The word evidence is also used to
designate certain facts presented in a
trial; following this analogy, one thinks
of statistics as a sort of jury or judge,
which helps to decide, on the basis of
law (accepted scientific criteria), wheth-
er the evidence presented supports the
allegations of counsel (the scientists)
with sufficient certainty to lead to a ver-
dict. With naturally occurring data, par-
ticularly concerning man, we need to
focus more attention on the adequacy of
the criteria for drawing conclusions
(the law, in the analogy of the trial).

In my opinion, use of the phrase
statistical evidence should be discour-
aged, since it tends to obscure recogni-
tion of this problem.

JouN R. GOLDSMITH
State of California Department of
Public Health, Berkeley

I am delighted that my editorial
aroused some interest, and I appreciate
a chance to comment. I will not deal in
detail with all four letters, for that would
be tedious and repetitive. I think a few
remarks may clarify my position.

1) An editorial in Science contains
about 500 words. It is not feasible very
fully to develop a subject—even a re-
stricted and minor one—in so brief
a statement, nor is there space to give
qualifying refinements.

2) The phrase statistical evidence ap-
pears to have been assumed synony-
mous with statements made by profes-
sional statisticians and making explicit
use of “frequency distributions, . . .
analysis of variance, correlation co-
efficients, and so on.” There even was
some assumption (in other letters which
I received) that I had argued in favor
of all “statistical” reasoning, whether
good or bad!

Not being a statistician, I used the
phrase less professionally and much
more broadly. By statistical evidence
I meant evidence in the gathering or
analysis of which probabilistic consid-
erations enter. Since the entire universe
is, as far as science now knows, made
up of elementary particles all of whose
ultimate laws are probabilistic in na-
ture, it would, at least to me, seem
rather difficult to produce any evidence
which does not, at some stage of refine-
ment, involve such considerations.

If Salmon will approach the subject
from this point of view, he will, I am
sure, recognize why I think his “non-
statistical”” conclusions (about the non-
flatness of the earth, and so on) are so
inescapably statistical. His remark that
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the earth “revolves once in 24 hours
is particularly vulnerable, partly be-
cause it is strictly untrue, but chiefly be-
cause one cannot possibly discuss the
degree of accuracy of the statement or
the reliability of the evidence without
a detailed and explicitly statistical
analysis.

3) One can, of course do a great deal
of very useful and quantitative science
without utilizing the procedures of the
professional statistician, and certainly
without bothering to remember that all
evidence is (in the sense stated above)
statistical. I had no slightest intention
of implying otherwise.

4) Hooke states that the phrase
statistical evidence is applied to data
gathered by observation of uncontrolled
events, and also to data gathered from
planned experiments. Since these two
together include, as far as I can see, all
data, Hooke would appear to agree with
me that all evidence is statistical evi-
dence. But Hooke has a low opinion of
type a evidence, this naturally resulting
from the fact that by his type a he
really means (as revealed by his next-to-
last paragraph) badly argued. conclu-
sions from poorly observed data. Dar-
win used type a evidence and revolu-
tionized man’s thinking in the process.

5) I do not advocate turning all of
science over to the statisticians, nor do
I think that a small boy, when he is
counting his marbles, need be reminded
that the counting of electrons is a very
queer and slippery business. But I do
object to the snide implication that evi-
dence which is “merely statistical” is,
by virtue of that fact, silly and unre-
liable.

WARREN WEAVER
Alfred P. Sloan Foundation,
New York, New York

Nature and Nurture

Questions about the effect of en-
vironment on intellectual potential [G.
Allen, Science 133, 378 (1961)] should
be considered in light of Spitz’s studies
on “hospitalism” [R. A. Spitz, in Psy-
choanalytic Study of the Child (Inter-
national Universities Press, New York,
1946), vol. 1, pp. 53-74]. Controlled
studies of institutionalized infants
showed a"drop in developmental quo-
tient from 124 to 72 in institution X dur-
ing a given period; in institution Y there
was no change, and infants at home
in comparable socioeconomic areas
showed no change. The significant var-
iable was the presence of one mother
or mother substitute for each infant in
institution Y and of one mother-sub-
stitute for each eight infants in insti-
tution X.
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Fallout

In their article “Atmospheric trans-
port of artificial radioactivity,” Martell
and Drevinsky (/) undertake to dem-
onstrate that the yield, for a given
size of stratospheric source, from the
Russian weapon test at about latitude
52°N in the autumn of 1955 was
greater than that from the American
equatorial tests (at 11°N), Castle in
1954 and Redwing in 1956, by factors
of 60 and 10, respectively. Martell
and Drevinsky calculated these factors
from Sr” and Sr* data (2) from the
rain-collecting station at Milford
Haven, Wales, and from estimates of
the stratospheric sources by Libby
(3). We offer here an alternative in-
terpretation of the same data and sug-
gest that the relative yield of the high-
latitude test has been overestimated.

Peirson et al. (4) calculated that not
more than 13 percent of the Sr® col-
lected in rain at Milford Haven during
the spring of 1956 was due to the
Russian tests of 1955. The effect of
the Russian tests was seen against a
background of stratospheric debris
from the 1954 Castle series. This per-
centage is derived from the values for
the ratio Sr*/Sr™ after correction for
the radioactive decay to 22 November
1955, the date of the only high-yield
test of this Russian series (5):

The amount of radioactivity injected
into the stratosphere by these weapon
tests was estimated by Libby (3) to
be 20 “megatons of fission” for Castle
and 1.8 megatons for the Russian 1955
series. Then, on the basis of Martell
and Drevinsky’s parameter (micro-
microcuries of Sr™ per liter per mega-
ton), the ratio of yields during the first
half of 1956 is
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to the Russian 1955 test, then the pro-
portion would be raised to 22 percent,
and the ratio of yields, to 3.2. On the
basis of this interpretation, Martell and
Drevinsky’s estimate is 20 to 30 times
too high.

Where our approach differs from the
foregoing interpretation is in the choice
of (i) the appropriate reference date
for the only reported high-yield ex-
plosion for the Russian test series of
the autumn of 1955 and (ii) a period
in which the Russian debris can be
compared with contemporary Castle
debris. A comparison in the same pe-
riod avoids the error of the foregoing
interpretation, caused by discounting
the effect of the seasonal variation in
Sr® activity.

The relative yield from the Redwing
1956 test series may be derived in a
similar manner. It has been estimated
(4) that 78 percent of the Sr* collected
at Milford Haven during the autumn
of 1956 could be attributed to Red-
wing. (For simplicity of analysis, the
Redwing debris is considered in relation
to a background consisting essentially
of Castle debris, and the fraction due
to the Russian 1955 tests is ignored.)
On the basis of Libby’s estimates (3)
of the stratospheric source strengths,
the ratio of yields during the autumn of
1956 is found to be

Redwing 1956 78 20 ~ 11
Castle 1954 22 X 6.7
This ratio is about twice that calculated
by Martell and Drevinsky, who in this
case have overestimated the contribu-
tion of Sr” from Castle by selecting an
inappropriate period of measurement.
The relevance of this type of calcu-
lation can be no greater than that of
the stratospheric injection data. As
Martell and Drevinsky suggest, the
stratospheric component from these
weapon tests is uncertain. Also, it is
improbable that the selected data, from
a single measuring station, would pro-
vide a truly comprehensive index of
comparison for the relative global
yields of these weapon tests.
D. H. PersoN
N. G. STEWART
Health Physics Division, Atomic
Energy Research FEstablishment,
Harwell, England
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R. N. Crooks, E. M. R.

It is surprising that two interpreta-
tions of the same aspect of fallout can
vary so widely. The Peirson and Stew-
art analysis gives a relative rate of
stratospheric fallout from the 1955
Soviet tests and the 1954 Castle tests
which differs from our result by a fac-
tor of 20 to 30. Part of the difference
is due to a change in the time basis of
comparison. The physical consequences
of the Peirson-Stewart interpretation
(discussed below) suggest that these
authors have seriously underestimated
the contribution of the 1955 Soviet
tests to fallout during the first half of
1956. In every respect in which the
assumptions and method of Peirson
and Stewart differ from our own, they
tend to reduce the contribution of the
1955 Soviet tests relative to that of the
Castle tests. Since our interpretation
of the Milford Haven rainfall data has
been presented elsewhere (I, 2), we
address our attention to the several
points of disagreement.

In our analysis of the Milford Haven
data (2, Fig. 2), we compared the rela-
tive intensities of stratospheric fallout
for the Castle, Redwing, and 1955
Soviet tests at corresponding early
times after test injection. Since we have
concluded from our Ba’/Sr* data (2)
that most short-lived fission products
in world-wide fallout are of strato-

spheric origin, the initial large differ-
ences in fallout rate acquire special sig-
nificance. Furthermore, during these
early periods the contribution of each
test source can be assessed unequivo-
cally from Sr*/Sr” data within the
stated uncertainties of production ratio
and production date. By contrast, Peir-
son and Stewart attempt to resolve the
concurrent contributions of the 1955
Soviet and Castle tests during the first
half of 1956 and of Castle and Red-
wing during the autumn of 1956, thus
employing not only a different time
scale of comparison but a far more
subjective procedure. Any uncertainty
in the estimation of one component
affects the other component in the op-
posite sense, magnifying the uncertainty
in the ratio. Peirson and Stewart’s as-
signment of all unidentified Sr* to
Castle is a dubious procedure, particu-
larly for the autumn of 1956, a period
for which residual stratospheric debris
from the 1955 Soviet tests cannot be
ruled out.

The Peirson and Stewart analysis
results in assignment to the Castle tests
of 87 percent of the Sr* fallout in the
first half of 1956 and 22 percent of that
in the autumn of 1956. Applying these
percentages to the Milford Haven rain-
fall data (3) gives values for Castle
components of 5.6 puc/lit. for the pe-
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riod - 14 February to 9 July 1956 and
of only 0.52 puc/lit. for the period
2 August to 1 December 1956. Season-
al variation of this magnitude, with
levels varying by a factor of nearly 11
during 1956, is a surprising result for
Castle debris, which had been injected
into the high equatorial stratosphere
more than 2 years earlier. This re-
markable variation is all the greater
when only the spring peak and the
fall minimum periods are compared,
and also when the Castle component
in rainfall in the autumn of 1956 is
corrected for residual debris from the
1955 Soviet tests. By contrast, Stewart
(3) has shown that levels of Sr® in
rains at Ohakea (latitude 40°12'S)
varied seasonally by less than a factor
of 2 during 1956, when Castle was un-
questionably the only significant source
of fallout in the Southern Hemisphere.
Observed seasonal variations in ozone
levels in tropospheric air in the North-
ern Hemisphere are similarly small.
We suggest that the remarkable season-
al variation in Sr” fallout from Castle
which results from the Peirson-Stewart
analysis is not real and is due to under-
estimation of the contribution of the
1955 Soviet tests during the first half
of 1956.

Peirson’s method (4) of estimating
the Soviet-test component in fallout of

Sr*™ during the first half of 1956 differs |

from our own in two important re-
spects, each of which results in an
underestimation on Peirson’s part, or
an overestimation on ours, of the Soviet
test contribution. First, Peirson arbi-
trarily assigns a substantial fraction of
the Sr*”, and thus some of the Sr”, to
tropospheric sources. On the basis of
the Ba*’/Sr” data for New England
rains (2) we have concluded that sub-
stantially all Sr” in world-wide fallout
is stratospheric in origin. The Milford
Haven Sr*/Sr” data for the first half
of 1956 are consistent with assignment
of all Sr* to the 1955 Soviet tests. Sec-
ond, Peirson takes the high-yield 23
November shot alone as the source of
stratospheric fallout from the 1955
Soviet tests. Other shots in that series
took place on 4 August, 24 September,
and 10 November. Although the yield
and the cloud heights for these events
have not been made public, they can-
not be excluded from -consideration.
Surface shots of 100 kilotons and air
shots of even lower yield would inject
debris into the lower stratosphere at
latitudes of Soviet testing (5). In our
own analysis we assume stratospheric
origin of the Sr® and a Sr*/Sr* activity-
production ratio of 170. For the Mil-
ford Haven data for the first half of
1956, this leads to an assignment to the
stratosphere of 25 percent of the Sr”
fallout for the 23 November 1955 shot
alone, or nearly 100 percent of the
fallout for the 4 August 1955 shot
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alone. We take the mid-point of the
1955 Soviet test series as the produc-
tion date for which it can be assumed,
with a factor of uncertainty of 2, that
50 percent of the debris was of 1955
Soviet test origin.

On this basis, we suggest that Peir-
son and Stewart have underestimated
the 1955 Soviet contribution by a factor
of between 2 and 8, the Soviet-Castle
ratio being thus affected by a much
larger factor. The physical conse-

quences of their interpretation indi- |

cate that the higher factors must apply.
The remaining difference can be ex-
plained on the basis of differences in
rate of deposition of St* fallout from
Castle for the two quite different pe-
riods considered.
E. A. MARTELL
P. J. DREVINSKY
Geophysics Research Directorate,
Air Force Cambridge Research
Laboratories, Bedford, Massachusetts
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On Reading Original Papers

The light-hearted editorial, *“Elec-
tricity and personal magnetism,” in
your issue of 3 March [Science 133,
611 (1961)] makes amusing reading, but
it exhibits the lack of understanding that
is at the root of C. P. Snow’s “Two cul-
tures.” While I cannot claim to have
read all 2.5 million words of the
“Great Books of the Western World,”
or even the 642 pages of Faraday’s
Experimental Researches in Electricity
(and am in no way connected with
the publishers or endorsers), I am sure
that your editorial view of what con-
stitutes good reading about science is
an extremely limited one.

As I understand it, the writer of the
editorial proposes that a reader be told
what parts of a scientific work are
“really great,” what terms are to be
considered “right,” and where a scien-
tist of the caliber of Galileo, Newton,
Faraday, or Darwin was “wrong.” Ap-
parently he feels that it is a waste of
time to ‘“make one’s way” through
lengthy, outdated material in the classic
works of science when the confirmed
results can be condensed to half a page
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in a modern textbook. And many of
yesterday’s scientists agree with him.
From his point of view, all that counts
in science are the currently accepted
results.

Of course, most of your readers, in-
cluding myself, are interested in re-
sults, but we would be blind indeed if
we thought there were nothing else of
importance in science but results. The
scientific mode of thought, through
which these results can be said to have
been arrived at, is relatively recent in
the history of mankind and is far from
being accepted by the majority today
—even by the majority of intellectuals.

The acceptance of scientific results is
easy—too easy—and has led to a com-
mon view of science very similar to
that of magic in primitive cultures
(see, for example, Malinowski’s Magic,
Science, and Religion). Most educated
people “know,” for instance, that mat-
ter is composed of atoms, but how
many of them have a clear idea of the
complex reasoning from necessarily in-
complete and confused data that led
to this concept? When the incomplete-
ness and confusion are eliminated in
a textbook, this isn’t presumptuous so
much as simply misleading. How can
such treatment give any insight into
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the development of science or the tur-
bulent frontiers of science today?

I dare say many criticisms can be
made of the “Great Books of the West-
ern World,” but the criticism leveled
in the editorial is not the one to make
if you are interested in better under-
standing of science on the part of in-
telligent nonscientists.

THORNTON PAGE
Wesleyan University,
Middletown, Connecticut

Your editorial concerning the “Great
Books of the Western World” complete-
ly misses the point. Editors of Science
cannot be blamed, perhaps, for being
unfamiliar with the wacky world of
sales promotion and “consumer moti-
vation,” and with the workings of the
unscientific mind.

The truth is that most of the people
who buy the “Great Books” have no
intention of actually reading the ma-
terial. The set is a prestige object, an
exhibit for guests, filling for a hand-
some bookcase, or a source of pride
for a booklover.

I know a person who, having just
installed a set of bookshelves, went to
a second-hand bookstore and bought
a box full of books selected at random
for their covers. Buying a set of the
“Great Books” is a more sophisticated
way of doing the same thing. At the
other end of the scale, there are empty
ornamental book covers on the market
for the economy-minded.

I'm serious!

KIRBY WALKER
609 Wendy Lane,
New Orleans, Louisiana

Your editorial points up most ef-
fectively the weakness of the “Great
Books” curriculum. The advocates of
such an educational sequence seem to
imply that to be educated one must
repeat the experience of the race, at
least as represented in the writing of
the great minds of history. But the true
curriculum has to be a short cut to
the experience of the race. And that
conception does. not preclude all first-
hand contact with the writings of by-
gone centuries; it means simply that we
must be sufficiently selective so that
within practical time limits we may
help the learner to gain understanding
and control of his present environment.

- P. W. HuUTSON
University of Pittsburgh,
Pittsburgh, Pennsylvania

I agree completely with Thornton
Page that there is great value in read-
ing original scientific papers. The point
of my editorial, however, was that the
approach followed in the “Great
Books” befuddles the general reader
unnecessarily, and hence should not be
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endorsed. There are also unnecessary
opportunities for befuddlement in some
of the humanities selections. Let me
cite an example from the Jowett transla-
tion of Plato’s Republic, which dates
from the Victorian era and which is
the translation offered by the “Great
Books.” As noted by Cornford in the
preface to his own more recent trans-
lation, the reader of Jowett, when he
lights on “the statement . . . that the
best guardian for a man’s ‘virtue’ is
‘philosophy tempered with music,” might
run away with the idea that, in order
to avoid irregular relations with women,
he had better play the violin in the
intervals of studying metaphysics.” Not
only is this idea false, as the violinist in
the Tabu ad has learned to his peril, but
this is not what Plato meant by describ-
ing (again to quote Cornford) “logos,
combined with musiké, as the only sure
safeguard of areté.”—IJ.T.

Economics in the News

The tenor of your staff reporter’s
observations on the economic philos-
ophies supposedly animating the Eisen-
hower and Kennedy Administrations
[Science 133, 367 (1961)] prompts me
to register an objection and to offer a
constructive proposal.

As a political independent who par-
ticipated in the preparation of all eight
of President Eisenhower’s annual eco-
nomic reports to Congress, I find this
piece both superficial and intellectually
offensive. To identify the Eisenhower
position with “the dismal science”
while characterizing ‘“Kennedy’s eco-
nomics” as “the dismal science made
cheery” may be good enough journalism
and may be assumed to be consistent
with the emotional commitment of a
substantial fraction of the scientific
community. But the Carlylean allusion
is anachronistic, certainly since the pas-
sage of the Employment Act of 1946
with strong bipartisan support; and the
equally Carlylean hero worship mani-
fested by your reporter is inappropriate,
not only in a scientific publication but
also in a pluralistic democracy in which
the economic roles of the President and
of the federal government altogether
are deliberately confined and in which
the “declaration of policy” inserted into
an employment act must be so burdened
with qualification that it cannot provide
an unambiguous standard for adminis-
tration.

As a member (fellow) of the AAAS,
I suggest that the same kind of criteria
of objectivity, reliability, and high
seriousness that presumably apply to
the section of Science devoted to re-
search reports be extended to con-
tributions to “Science in the News.”
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Surely, the association has a much
greater stake in teaching than in de-
lighting. It can best upgrade the aver-
age level of literacy of its readers re-
garding other people’s specialties by
providing unbiased, straightforward,
factual reports and balanced analyses.
Above all, it must avoid the appearance
of concurring in the bizarre proposition
that the star of scientific advancement
should be hitched to a particular politi-
cal wagon.

IrvING H. SIEGEL

‘ Operations Research Office,

Johns Hopkins University,
Bethesda, Maryland

Effects of Punishment on Behavior

In his report entitled “Punishment in
the squirrel monkey Saimiri sciurea”
(1), James B. Appel states “little is
known about the effects of punishment
on the behavior of higher organisms.”
He presents his observations in the
evident belief that long-lasting effects
have not previously been reported.

Evidence has for many years been
available that punishment by electric

shock can condition extremely per-

sistent anxiety reactions to previously
“neutral” stimuli, accompanied by in-
hibition of other responses in the pres-
ence of the conditioned stimuli, just
as Appel observed in his monkeys. The
existence of this evidence may have
been obscured by its coming under the
heading “experimental neurosis.” The
first reports, as usual, came from Pav-
lov’s laboratories, where dogs were the
subjects; subsequently, similar effects
were reported in cats by Dimmick,
Ludlow, and Whiteman (2) and by
Masserman (3). The Russian workers
believed that the persistent behavioral
changes in their animals were the re-
sult of a “clash” between excitation
and inhibition, and Dimmick et al. and
Masserman attributed the changes in
theirs to conflict between feeding and
avoidance motivations, because all
their animals were punished in circum-
stances in which food-approach be-
havior had been conditioned. How-
ever, a few years later I demonstrated
(4) that in cats subjected, without any
preliminary training with food in the
experimental cage, to high-voltage, low-
amperage shocks in the cage situation,
the same persistent behavior, character-
ized by marked anxiety responses, is
conditioned. Thus, despite the opinions
of the earlier experimenters, the effects
reported by them must be regarded as
a straightforward conditioning of emo-
tional and other reactions primarily
evoked by electric shock.

Though these conditioned autono-
mic reactions do not disappear through
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the ordinary process of extinction, it
is relatively easy to eliminate them by
counterposing other emotional re-
/ ns /8 ZL O n M D U L I N E spox}ses.that are antagonistic to the

P anxiety in the sense that their evocation
is accompanied by reciprocal inhibition
of anxiety responses (4). The exten-
sion of this principle to persistent un-
adaptive habits (neuroses) in human

MOO’G/’/? LabOfaZ‘O/'y FU/'/‘)/YU/‘G subjects has led to significant new meth-
ods of therapy (5).

Designed and Built by Aloe JosePH WoLPE
Department of Neurology and
Psychiatry, University of Virginia
Hospital, Charlottesville
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Wolpe’s letter points toward two
problems which have existed in the
behavioral sciences for many years.
The first concerns the categorization,
communication, and (perhaps most un-
forunately) selection of evidence.

While the studies Wolpe mentions,
and many others besides, such as those
of Solomon and Wynne on “trau-
matic avoidance” (), indicate that
“persistent anxiety reactions” may de-
velop after exposure to electric shock,
there is an equally imposing number
of investigations which seem to sug-
gest that shock has generally temporary
effects or, at best, may facilitate the
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comments. If it is true that contradic-
tory conclusions have been drawn from
the results of experiments concerned
with the effects of electric shock, one
might wonder why enough systematic

studies have not been made to relate |

this variability to experimental param-
eters such as species, shock intensity,
and previous history of the animal.
Such a program has been largely neg-
lected in favor of short, exciting theo-
retical studies which may be reinforc-
ing to the experimenter but which
seem to have added little to the store
of communal knowledge about one of
the great problems in contemporary be-
havioral science, that of aversive con-
trol.

JAMEs B. APPEL
Department of Psychiatry,
Yale University School of Medicine,
New Haven, Connecticut
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Quantum Mechanics and Biology

The molecular basis of energy trans-
duction in biological systems has been
excellently reviewed by Green and
Hatefi (/). However, quantum mechan-
ical contributions make it possible to
relate these energy changes to more
fundamental submolecular processes.
Indeed, the application of quantum
theory offers the most promising ap-
proach to as yet unanswered problems.
This viewpoint has been eloquently ex-
pressed by Szent-Gyorgyi (2).

Green and Hatefi (/) quite correctly
conclude that electron flow in transport
systems is not a result of simple mole-
cular collision. Quantum mechanics is
more specific. The rapidity of electron
flow stems from the redistribution—a
practically instantaneous process—of
molecular orbital energies. Energy
transduction based on such redistribu-
tions need not contemplate any appre-
ciable linear movement of the electrons.
The quantum-mechanically derived =-
electron system fully satisfies the
requirements for a catalytically func-
tioning mechanism. This is particularly
true for the unsaturated conjugated
structures in which the electrons are
coupled resonators. This completely
allows for both instantaneous and dis-
tant site transfer of energy. The known
facts concerning biologically active
compounds (purines and pyrimidines)
are in accord with these concepts. They
are predominantly unsaturated, con-
jugated structures.

As pointed out by Green and Hatefi
(1), the mitochondrial lipids are char-
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acterized by fatty acid residues with a
high degree of unsaturation. This un-
saturation is quite consistent with the
ability of lipids to provide a high de-
gree of stereospecificity combined with
participation in the x-electron system
of associated proteins. Thus, the role
of lipid in electron transport instead of
being “far from clear,” as indicated by
these authors, is, on the contrary, a
very distinct one when based on
quantum-mechanical considerations.
The respiratory coenzymes have been
shown by Green and Hatefi (/) to play
a predominant role in electron trans-
port. The redox mechanism of these

coenzymes has also been specifically
related to the molecular orbital energies
of their r electrons. Employing LCAO
(linear combination of atomic orbitals)
calculations, Pullman and Pullman (3)
have obtained resonance integral co-
efficients for the enzymes which explain
their redox function. The coefficient for
the homo (highest occupied molecular
orbital) of reduced flavin mononucleo-
tide (FMNH:) turns out to be negative.
Since this is quantum-mechanically in-
dicative of antibonding character, the
finding is in remarkable accord with
the known fact that this compound is
autoxidizable. While similar calcula-
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tions have not as yet been reported for
the cytochrome components of the
transport system, evidence is not lack-
ing on which to predict that some will
be found with negative homo coeffi-
cients. Dixon et al. (4) have reported
on an irreversible autoxidation of cyto-
chrome ¢ reductase. Armstrong et al.
(5) have reported a similar autoxidation
of cytochrome b: lactate dehydrogenase.
Both autoxidations involve flavin dis-
sociation.

The findings reported above are not
without potential application to medical
problems. Dehydrogenase deficiencies
have been implicated in genetically
transmitted and sex-linked transmitted
diseases (see 6). Theoretical quantum
mechanical calculations involving =
electrons have also been applied to the
study of carcinogenesis (see 7). The
ability to theoretically predetermine
those particular components of an
enzyme system which may be the ulti-
mate source of a distorted metabolism
offers exciting frontiers for the biologi-
cal scientist. A great deal of ground
work has been done by the physicist,
and if the quantum guideposts are read
correctly, this ability could be within
the realm of realization.

No doubt, as Szent-Gyorgyi (2) has
emphasized, the mastering of a new
discipline like quantum mechanics is a
Herculean task for the biologist, but
it is a road that must be traveled. Nor
is it necessarily a one-way street. It is
of interest to note the increasing appli-
cation of biological phenomena to the
solution of electronic and engineering
problems. Simulation of neurons, mem-
ory tracks, and retinas has become the
basis of the entirely new field of bionics
(see 8). It is not unlikely that new and
revolutionary concepts for physics will
have their origins in biology. Knowl-
edge gained in the study of photosyn-
thetic and bioluminescent systems is
today providing answers to questions
concerned with the storage of solar
energy. Such answers may, in the fu-
ture, provide the means of sustaining
life in outer space. All of which points
up the basic unity and universality of
the various disciplines of science.

. HArRrIMAN H. DasH
Biochemistry Laboratories,
North Shore Hospital,
Manhasset, New York
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-Size and Productivity

Harmon’s very interesting analysis of
“High school backgrounds of science
doctorates” [Science 133, 679 (1961)]
will surely be widely studied and
quoted. One aspect invites immediate
comment.

The correlation between the size of
the graduating class and the productivity
of doctorates in all fields was demon-
strated unequivocally. However, the
implication that large size is responsi-
ble for high productivity has been re-
flected in newspaper headlines based on
this article. Surely the size of the gradu-
ating class is related to the population
density of the area and therefore to at
least two other important variables, the
economic status of the parents and the
cultural backgrounds of the families.
There was no attempt in Harmon’s
study to equate such variables; indeed,
this would require many more data
from the schools and would even then
be very difficult. But it seems wrong to
assume that by combining small units
into large ones these wide differences
will disappear.

To give an extreme example, high
schools with graduating class size
“greater than 800” produced twice as
many Ph.D. students as those of class
size “600—-800,” and a simple first anal-
ysis would lead us to change all to the
very large units. But the “600-800”
unit is surely sufficiently large for pur-
poses of organization to best serve the
needs of talented students.

It is even difficult to tell from the
results "presented whether the striking
variations of productivity with geo-
graphical area and with size are in fact
independent, or whether these simply
are the result of a predominance of
large high schools in the New England
and Middle Atlantic states and of small
ones in the East South Central area.

Conant and others have argued on
logical grounds that adequate size is a
major requirement if a high school is
to offer a good program. This is certain-
ly confirmed by the experience of those
who have tried to provide an enriched
program in a small high school. But
the statistics which support this con-
clusion must be analyzed and inter-
preted with care, lest the problem of
providing a good education appear
simpler than it really is.

STANLEY C. BUNCE
Department of Chemistry, Rensselaer
Polytechnic Institute, Troy, New York

Harmon’s analysis of the high school
backgrounds of Ph.D.’s may indeed
substantiate the suspicion of many that
individuals with degrees in education
are recruited from the lowest 1.Q. level,
but biologists can take little comfort
from the finding that their field is popu-
lated by students of the next lowest
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