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TheBeckmanlL5s
are the Four Best

Ultracentrifuges
inthe Worid.

.....

From every stand-
point, the new
Beckman L-5’s offer
you more than any
other preparative
ultracentrifuges in the world.

The proven Beckman d.c. electric drives have an
average life of over four billion revolutions.

Their high torque gets rotors to speed rapidly—
particularly important for the shorter runs with big
volumes of sample. And the superior Beckman
speed control holds rotors precisely at the set speed.

L

The L-5’s have the extra containment needed to | —
run the highest performance Beckman rotors, as
well as the new ones now in design. (There are

more than 30 Beckman rotors to choose from.)

Operation is simple even for an inexperienced
operator, yet the L-5’s have ample flexibility so
that the investigator can change any parameter

at will, should his experiment require it. The precise
infrared radiometric temperature control system in the
L5-50, 65, and 75 meets the most demanding analytical work.

With the Beckman L-5’s you also get a wealth of engineering and
applications experience developed through years of research and
field contact. And no matter where you are there is a Beckman ultra-

centrifuge service specialist near you; there are 166 in the U.S. alone.

We’d like to tell you more about the L-5’s—the four best ultra-
centrifuge values in the world. Write for brochure SB-400 to
Beckman Instruments, Inc., Spinco Division, 1117 California Avenue,
Palo Alto, California 94304.

INSTRUMENTS, INC.
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Now there’'s a REPIPET Dispenser
and Dilutor for every lab need.

HF. Choose from 1, 5, 10, 20 and 50 ml sizes, all with 50%

, lifetime guarantees. Take a moment to circle the reader

'+ number for our free new catalog “L/l REPIPETS and
% Dilutors.”

The six REPIPET® Dispensers shown here are but a few of
the many models Labindustries can supply you for precise g
repetitive measurements. Every lab reagent — even cor- T
rosives — can be used with REPIPET Dispensers except ¢;

‘. Universal REPIPET Dispenser fits any { b
container from %2 ml up to 5 gallons.
Simply cut the TEFLON® tubing to fit.

10 ml model $75.

2. NEW Low silhouette with
new 2-opening wide-mouth
container. Leave the instru-
ment in place, use the
second opening to refill
with reagent. This 10 ml
unit $66.50 including
container.

3. NEW REPIPET Jr.
Dispenser only
$29.50. An unbreak-
able plastic 0.5%
precision dispens-
er for non-corrosive
reagents. We in-
clude chemical
resistance chart.

Order from Labindustries
or your distributor.

5. NEW Auto-RepIPET
Dispenser features air-
activated foot-operated
pedal — frees both of
your hands for other
work. The safest way

‘;)4" possible to dis-
k§£,~ pense corro-
g sives. Model

shown is $220.

6. NEW MINI-REPIPET

Dispensers. Especially
suited for dispensing
directly from diagnostic
reagent containers 12
ml and larger with 0.1%
Lom precision. Avoid the
hazards of mouth
pipetting! All
standard sizes
- em $63.50.

4.NEW ReriPET Dilutor.

This simple, precise and
low cost Dilutor now
features sturdier con-
struction and low profile
container. Many models
1 to 50 ml. 10 ml model
with 1 ml aspirator

4
&
by heoad

$118.50.

1802 Second Street, Berkeley, CA 94710
Phone (415) 843-0220. Cable LABIND, Berkeley

LABINDUSTRIES
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LETTERS

EDITORIAL

ARTICLES

NEWS AND COMMENT

RESEARCH NEWS

BOOK REVIEWS

REPORTS

Lost Opportunity?: B. Heinrich; Scaling in Ecology: R. Mitchell; R. M. May;
Mr. Wonderfull’s Surprize: K. Franklin; Landlubbing Admiral?:
F. C. Whitmore, Jr.; B. C. Heezen; Research Chemicals: Supply and Demand:
R. L. Katzman: Telling Time: A. Porges

Will There Be Enough Food?: R. Revelle

Recent Developments in the Analysis of Toxic Elements: D. J. Lisk .. ..........
Mutant Genes in the Mexican Axolotl: G. M. Malacinski and A. J. Brothers

Careers in Science and Engineering for Black Americans: A. Y. Wilburn

The Sloan-Kettering Affair (11): An Uneasy Resolution

European Community Energy Policy: Regulation or Mainly Information? ........

Uranium Enrichment: Both the Americans and Europeans Must Decide Where
to Get the Nuclear Fuel of the 1980’s

Breast Cancer Research: Problems and Progress

The Long and Short of Lasers (II): The Vacuum Ultraviolet

H. G. J. Moseley, reviewed by W. A. Blanpied; Conformation in Fibrous Proteins
and Related Synthetic Polypeptides, S. Krimm; Surface Color Perception,
D. Jameson; Books Received

Kaolinite Synthesis at 25°C: J. D. Hem and C. J. Lind

Spectroscopic Measurements of Stratospheric Nitric Oxide and Water Vapor:
C. K. N. Patel, E. G. Burkhardt, C. A. Lambert
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Taurine Concentrations in Congestive Heart Failure: R. Huxtable and R. Bressler ... 1187
Thyroid Hormone Action: In vitro Demonstration of Putative Receptors in Isolated
Nuclei and Soluble Nuclear Extracts: H. H. Samuels, J. S. Tsai, J. Casanova . ... 1188
‘ Leprosy: Confirmation in the Armadillo: J. Convit and M. E. Pinardi . .......... 1191
Perception of Letters in Words: Seek Not and Ye Shall Find: J. C. Johnston and
J. C. McClelland . .. ... ... . .. ittt it i e 1192
Operant Conditioning of Single-Unit Response Patterns in Visual Cortex:
P. G. Shinkman, C. J. Bruce, B. E. Pfingst . .. .. ... ... .'uuuuuununenein 1194
Deposition of DDE and Polychlorinated Biphenyls in Dated Sediments of the
Santa Barbara Basin: W. Hometal. ........... ... iiiiurnennnn. 1197
Technical Comments: Curvature Detectors in Human Vision?: C. F. Stromeyer, I1I;
L. A. Riggs; Eye-Tracking Patterns in Schizophrenia: J. R. Stevens;
B. T. Troost, R. B. Daroff, L. F. Dell’'Osso; P. S. Holzman et al. . ........... 1199
MEETINGS REPORTS Moscow Symposium on Radiation Chemistry of Aqueous Systems: R. H. Schuler;
Forthcoming Events . . ... .. .. ... ...ttt 1204
PRODUCTS AND Graphics Tablets; Diagnostic Thermography; Digoxin Assay Kit; Orrery and
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Phase Digoxin RIA System; Hydrocarbon Monitor; Tissue Sieve; Specific
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fsha s Ty ey Bm(;’:)m et Bt axolotl. (Left) White (d/d); (center)

Stanley A. Changnon, Jr.

The American Association for the Advancement of Science
1874. Its objects are to further ﬂu mrk of scientists,
improve the ess of science in

yellow albino (a/a, D/D); and (right)
dark, wild type (D/D). See page
1142. [G. M. Malacinski, Indiana
University, Bloomington]

was founded in 1848 and incorporated in
facilitate euomnlion among
the promotion of !wmn welfare, and to increase wblie under-

them, to

standing and lppu:hlion of the importance and promise of the methods of science in human progress.



The Social Behavior
of Bees
Charles D. Michener

In this the first systematic account
of social behavior in all groups of
bees, Charles Michener has written
both a broad survey and a specific
and critical guide fo the extensive
literature on bees.

He describes all the levels of
bees’ social organization—from
simple aggregations of solitary nests
fo intermediate stages to fully social
life.

Infegrating the vast knowledge
on honeybees with information on
the whole world of other bees, he
describes their communications,
division of labor, sociality, nest struc-
ture, foraging, evolution, reproduction,
sexuality, and caste structure.

With over 200 illustrations, and an
extensive bibliography, The Social
Behavior of Bees is an outstanding
source book comprising practically
all the extant knowledge on bees.
Belknap. $25.00

L277777178

V4

The Dance Language
and Orientation of Bees
Karl von Frisch

... will surely take its place in the
finy group of genuine classics of sci-
entific literature. It is the definitive
account of the waggle dance and
other forms of honeybee communica-
fion.” —Science. The author is a
winner of the Nobel Prize. Belknap.

$17.00

Communication Among
Social Bees
Martin Lindauer

*...a small masterpiece, as val-
uable fo the simple naturalist as to
the research worker in animal behav-
jour.” —Manchester Guardian. The
author is a winner of the Phi Beta
Kappa Award in Science.  $6.95

The Insect Societies
Edward O. Wilson

*,..an extraordinarily complete
and up-fo-date account of the
natural history of social insects with
their great proliferation of genera,
species, and behavioral types.” —
Science. Belknap. $20.00

Cambridge., Mass. 02138
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Any gas you can find in nature,

Linde can deliver by flask or trailer:
Plus an almost infinite number
of mixtures. They're all in our 708 page
specialty gases catalog. - Copy wrife:

1'" 13! g5 = O 1O
‘:'r, f‘) Jf(";\"’n’l g‘u'i-u"
270 Park Avenue wYork, NVew York 15303

UNION
CARBIDE LTS




K—MEASUREMENI_‘@'EOMPUTA TION: changing things for the better

A new GC that tells you
what its measurements mean.

The gas chromatograph is easily the most widely
used instrument in the history of chemical analy-
sis. Chemists, biologists, and scores of other
scientists use the GC to get answers to all sorts
of analytical problems — after they’ve recorded
its signal output, integrated individual compo-
nent peaks, and reduced the quantitative data.

This rather involved process of getting the
analytical answer (from the basic measurement)
has definitely changed for the better with the
introduction of the new HP 5830A Reporting
Gas Chromatograph. Inject a sample into the
5830A and it gives you a complete report of the
chemical analysis.

Between the sample injection and the report,
the 5830A literally runs itself. The 5830A is not
just a gas chromatograph—the finest digital GC
we’ve ever built—but a complete analytical sys-
tem. It has a built-in digital processor that
operates the system throughout the analytical
run, following precisely the instructions that
you give it, before the analysis, on an easy-to-
use keyboard. The processor continuously moni-
tors detector output; reduces it to peak areas

and times according to a sophisticated integra-
tion algorithm; identifies the sample compo-
nents and computes their concentrations; and
generates the chromatogram. Then it presents
a complete analytical report, including a list

of analysis conditions, as well as the chromato-
gram and the component concentrations on its
own built-in printer/plotter.

No longer do you have to assemble a series
of expensive black boxes to do the job, and still
wind up doing much of the work manually.
The 5830A does it all for you, automatically.

And that’s only the beginning.

The 5830A does far more
than separate black
boxes can.

In the 5830A, the digital
computer has been up-
graded from black-box
status to become the




intelligent control center of the entire analytical
system. From the keyboard, you can instruct the
5830A to alter conditions automatically,
throughout the analysis, at times that you
specify beforehand. You can give it up to 100
such time-programmed commands for each
analysis—to make changes in GC conditions,
detector operation, chromatogram presentation,
integration and data reduction parameters,
operation of accessories and even of external
instruments and devices.

Isitany wonder we call the 5830A the Analyti-
cal Answer Machine? Prices start at $7995.*

A radically new performance
standard for frequency and time
measurements.

Based on a new HP-designed-and-built family of
monolithic IC’s capable of sub-nanosecond
switching, the HP 5345A plug-in electronic
counter fundamentally improves frequency and
time measurements. That’s why we don’t hesi-
tate to call it “radically” new; to say anything
less would amount to calling a mountain a
molehill.

In only one second, you can measure any fre-
quency from 1 Hz to 500 MHz with 9-digit re-
solution; or sample a signal up to 5000 times
per second, with 4-digit resolution. You can re-
solve one-shot time interval measurements to 2
nanoseconds; or automatically average re-
petitive measurements to get 1-picosecond re-
solution, while HP’s unique random dithering
technique assures you of a valid answer. You can
measure 100-mV signals using standard 10
megohm oscilloscope probes; or use 50-ohm
input cables.

You can measure RF burst frequencies and the
carriers of microwave pulses, accurately and
automatically. Using a gate time of<50 nsec,
you can get inside a pulse and count the carrier
frequency profile or use external gating to do
frequency averaging within narrow pulses, as
brief as 50 nsec.

With the new fully automatic 4.0 GHz fre-
quency converter plug-in, you can make CW
measurements that are immune to very high

HEWLETT @ PACKARD

Sales and service from 172 offices in 65 countries.
Palo Alto. Califormia 94304

The new HP 5345A counter with optional frequency con-
verter plug-in automatically measures CW or very brief
pulsed signals well into the microwave region. Here, the
counter measures the pulsed signal displayed on the scope.

levels of FM — and also automatically lock onto
microwave pulses as short as 250 nsec.

You can make full-bandwidth ratio measure-
ments directly since both channels have sensi-
tive, wideband input amplifiers. In digital com-
munications, for example, you can compare a
very fast clock with an error signal as small as
2 nsec, occurring at 10 mV levels and widely
spaced intervals.

With the optional third plug-in input C chan-
nel, you can examine an isolated portion of a
bit stream in high-speed digital circuits by using
the A and B channels to start and stop the
measurement.

When equipped with the HP Interface (ASCII)
Bus option, you can easily combine the 5345A
with HP calculators and programmable acces-
sories (as detailed in a series of HP application
notes) for automatic operation, data reduction,
statistical analysis, and self-calibration.

Cost of the 5345A counter is $3450;* automatic
frequency converter adds $1950;* C-channel
plug-in adds $850;* Interface bus (ASCII input/
output) adds $800.*

For more information on these products
write to us. Hewlett-Packard, 1507 Page Mill
Road, Palo Alto, California 94304.

00430

*Domestic USA prices only.

*  Mail to: Hewlett-Packard, 1507 Page Mill Road, Palo Alto, CA 94304 °
Please send me information on:

() HP 5830A Reporting Gas Chromatograph

() HP 5345A Electronic Counter

Name. Title,

Company

Address

se0000ccccccscsoe,
o, .
®eeececccccccee

City State Zip.

.
.
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INTRODUCING ISI's

SUPER

INI-SEM

The first I0O0 Angstrom, versatile scanning electron microscope
at a sensible price.

resolution on the SUPER MINI-SEM.

International Scientific
Instruments, Inc.

970 San Antonio Road
Suite 5

Palo Alto, CA 4303
Phone (415) 328-8733

Sales and service representatives throughout the world.

Phosphate slime 80,000X shows better than 70 Angstroms

100 Angstroms resolution guaranteed. 70 Ang-
stroms or better obtainable ¢ Accelerating voltage
10, 15, 25 Kv variable * Magnification range 30X to
160,000X  Standard operating modes—secondary
electron, backscattered electron, external, line and
spot ¢ Interfaces with all major energy dispersive
X-ray analyzers * Wide variety of stages * TV scan
optional ¢ Price?

$22900.

The SUPER MINI-SEM® is yet another exciting de-
velopment from the people who introduced the well-
accepted desktop SEM concept (more than 450 in-
stalled throughout the world). As you can see, the
SUPER MINI-SEM has every key feature and capa-
bility that a high performance, versatile SEM should
have. But at $22,900 it is priced far under other in-
struments of comparable quality.

If you’re considering the acquisition of a SEM, con-
tact ISI and evaluate our complete product line—
which starts under $10,000—before making a final
decision.
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Worthington Collagenase..

White fat cells, obtained by enzymatic digestion of parametral adipose tissue as used in study of membrane mediated r

€Sponses.

specifically blended
for cell isolation.

In microbiological studies of animal cells, it often
is desirable to isolate and separate the cells for further
study. The researcher’s need is to separate the cells from
the connective and cementing materials without damag-
ing the cells themselves.

Many researchers found that a natural mixture of
digestive enzymes produced by a non-toxigenic strain of the
bacterium Clostridium bistolyticum provided the separa-
tion remarkably well. The enzymes, without the toxin
that many of the Colstridia produce, effectively digest
away the materials connecting the cells into a tissue, but
leave the cells themselves virtually untouched.

The enzyme mixture is named after its more unique
member, Collagenase. Worthington supplies Collagenase
in several degrees of purity ranging from crude to highly-
purified; researchers have generally found that the less
purified material is more effective in releasing intact cells
from tissues. The effectiveness, however, seemed to differ
with different tissues, and it did not always match the
quantitative differences noted in our assay labs.

A program was therefore initiated by Worthington
aimed at correlating effectiveness of samples on specific
tissues with results of our own biochemical assays. We en-
listed the support of several dozen prominent researchers;
they evaluated more than a hundred samples of regular
production and specially prepared lots of Collagenase in
their own studies.

Evaluation of these studies has enabled us to cate-
gorize our crude Collagenase into four different types
which are blended and classified according to the specific
tissues for which each is best suited. The four types are
available as listed in our current catalog.

TYPE CHARACTERISTIC TISSUE BEST SUITED

I Normal balance Fat cells; Adrenal tissue
II High Clostridiopeptidase Liver, Bone, Thyroid
III Low Proteases generally =~ Mammary

IV Low Tryptic activity Pancreatic Islet cells

The increasing use of Collagenase in cell isolation
is encouraging. Credit for the program’s success is due to
the many researchers who cooperated so openly with their
time and talent.

Your comments and interest are welcome. Addi-
tional information on this application of Collagenase and
a copy of our current catalog are available on request.

WbRTL'liNQTON

Worthington Biochemical Corporation | Freehold, New Jersey 07728 U.S.A.
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Series 3000
over $4,000

Two reasons why
the sophisticated
new, electronie

Sartorius 3000
might not
interest you.

Series 1100
$495 & up

Ever wish for a top-loader that eliminated dialing-in
of weights and guessing at the readout? The fully automatic
new Sartorius 3000 is such a balance. Electronic display of
indicated weight (no readout error!) and completely automatic
weight compensation (no dialing-in of weights!) combine
to speed up weighings by as much as 50%. BCD output for
connection to data processing equipment is built-in. The
Sartorius 3000 comes in two weighing ranges: Model 3014
has 1,000g capacity with 0.01g readability; Model 3015,
with 160g capacity, is the only fully automatic top-loader
readable to 0.001g.

The-electronic Sartorius 3000 costs over $4,000,
but not every laboratory needs a balance as sophisticated as
this. In fact, two reasons why the 3000 might not interest you
at all are our Series 1100 and 2250 top loaders. These
Sartorius ‘workhorses’ are tops in value and performance for
virtually all routine weighings.

The 1104 is a compact, economical torsion balance
with 1,000g capacity, 0.1g accuracy, built-in 500g optical
taring, and costs only $495. The Series 2250 offers capacities
from 160 to 5,000q, all-digital readouts, large, clear numerals,
built-in taring, exceptional stability, plus many optional
features. Prices begin at $1,000.

Whichever Sartorius you're interested in, we'll
gladly send literature. Just write: Sartorius Balances Div.,
Brinkmann Instruments, Cantiague Rd., Westbury, N.Y. 11590.

Series 2250
$1,000 & up

sartorius balances
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the language of science

Just published

Methods in Membrane Biology
Vol. 2

Edited by Edward D. Korn
Approx. 360 pages $22.50

NATO Advanced Study Institutes—Series B: Physics
Vol. 2: Elementary Excitation in Solids, Molecules, and Atoms

Edited by J. Devreese, A. Barry Kunz, and T. C.Collins

Part a: Approx. 400 pages $28.00

Part b:Approx. 400 pages $28.00
Set Price:  $48.00

Monographs in Lipid Research
Vol. 1: Fungal Lipid Biochemistry
Distribution and Metabolism

By John D. Weete
Approx. 370 pages $25.00

Advances in the Study of Communication and Affect
Vol. 1: Nonverbal Communication

Edited by Lester Krames, Thomas Alloway, and Patricia Pliner
Approx. 220 pages $14.95

Advances in Behavioral Biology
Vol. 10: Neurohumoral Coding of Brain Function

Edited by R. D. Myers and R. R. Drucker-Colin
Approx. 480 pages $26.50

Advances in Experimental Medicine and Biology

Vol. 42: Immobilized Biochemicals and Affinity Chromatography

Edited by R. B. Dunlap
Approx. 370 pages $22.50

Vol. 43: Arterial Mesenchyme and Arteriosclerosis

Edited by William D. Wagner and Thomas B. Clarkson
Approx. 440 pages $29.50

Vol. 45: The Immunoglobulin A System

Edited by Jiri Mestecky and Alexander R. Lawton
Approx. 550 pages $28.00




announcing the complete guide

to cancer research!

Cancer

A Comprehensive Treatise

Edited by Frederick F. Becker
New York University School of Medicine

Editorial Board

Joseph R. Bertino

Yale University School of Medicine
Emmanuel Farber

Fels Research Institute

Henry S. Kaplan

Stanford University

George Klein

Karolinska Intitute

Arthur C. Upton _
State University of New York at Stony Brook

Plenum proudly announces the publication of
a major work covering the etiology, biology,
and therapy of the disease. This multi-volume
treatise, guided by a highly-respected group of
eminent scholars, offers specialists a reference
sourcebook of unparalleled quality and
breadth. It is destined to become the basic
scientific guide for research workers in this
critical field.

The first volumes on etiology are scheduled to
be published this winter and subsequent vol-
umes on the basic biology of the disease and
the scientific basis of therapy will be pub-
lished in the near future.

A SPECIAL CHARTER SUBSCRIBER’S DISCOUNT
is available for this landmark work if a Continuation
Order is placed now for all volumes in this treatise.
CHARTER SUBSCRIBERS will receive a 15% dis-
count off the list price of each volume in the treatise.

forthcoming

Volume 1

Etiology: Chemical and Physical Carcinogenesis
Approx. 500 pages $37.50

Contributors: Robert W. Baldwin; Isaac Berenblum;
K. Gerhard Brand; Emmanuel Farber; Jacob Furth;
W. E. Heston; Albrecht M. Kellerer; Alfred G. Knud-
son, Jr.; Cornelis J. M. Melief; Peter C. Nowell;
Michael Potter; Michael R. Price; S. Rajalakshmi;
Janardan Reddy; Harald H. Rossi; D.S.R. Sarma;
Robert S. Schwartz; Irving J. Selikoff; John
B. Storer; Donald Svoboda; George Teebor; Arthur C.
Upton; Frederick Urbach; J. H. Weisburger; G. M.
Williams.

Volume 2

Etiology: Viral Carcinogenesis
Approx. 500 pages $37.50

PLENUM PUBLISHING CORPORATION, 227 West 17th Street, New York, N.Y. 10011
In United Kingdom: 4a Lower John Street, London W1R 3PD, England
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Skepticism

Skepticism is a stock trade of science. Thus, the promise

of the green revolution is weighed against its actual

costs . . . the potential of geothermal energy is squared

against problems, environmental and political . . . con-

fident 20th-century conceptions of prehistory are crit-

ically examined . . . our understanding of natural phe-

nomena — volcanoes, earthquakes, hurricanes — is

questioned. This third volume of Speaking of Science

offers a wide ranging sampling of skepticisms — from

population policy to views of man’s violent behavior.

Knowledgeable people take a sharp-eyed look at twelve

different problems involving science and technology.

An insight is gained into current attitudes toward some

familiar problems . . . and a few new ones.

N O O N NN . ------1

Please send me

albums of Speak-:
ing of Science Volume III at $39.95

each for non-members, $34.95 forl
members. (Both plus $.75 postage and ]
handling.) i

O please bill me

[J check enclosed

name (please print)

address

city, state & zip

American Association

For the Advancement

of Science

1515 Massachusetts Ave., N.W.
Washington, D.C. 20005 Dept. SS-3

Speaking of Science IH is an audio-
cassette product of AAAS. There are
12 conversations on six one hour
cassettes packaged in an attractive
album and accompanied by a
booklet with background for each
conversation. Price per album is
$34.95 to AAAS members; $39.95
to non members (plus postage and
handling). :

SPEAKING

OF
SCIENCE
VOL Il

1. Eluding the Energy Trap
J. FREDERICK WEINHOLD
ROBERT C. AXTMANN

2. The Earth’s Fire
ROBERT W. REX
GEOFFREY ROBSON

3. Science, Development, and
Human Values

KENNETH E. BOULDING
HARRISON BROWN

RENEE C. FOX

4. Technological Shock
ANNE P. CARTER
C. J. MEECHAN

5. Population Policy and Human
Development

JUDITH BLAKE DAVIS

ROGER REVELLE

6. Earthquakes: Managua and
Beyond

DON TOCHER

R. B, MATTHIESEN

7. Volcanoes
ROBERT J. DECKER
MICHAEL J. CARR

8. Hurricanes
ROBERT H. SIMPSON
LOUIS J. BATTAN
CECIL GENTRY

9. Malnutrition: A Medical and
Economic View

NEVIN S. SCRIMSHAW

F. JAMES LEVINSON

10. The Green Revolution:
An Assessment

THEODORE C. BYERLY

DANA G. DALRYMPLE

11. Legend and Science in the
Early Americas

GERALD S. HAWKINS

CARMEN COOK DE LEONARD
R. DAVID DRUCKER

12. The Science of Violence
KARL H. PRIBRAM

Moderator: EDWARD EDELSON




Sargent-Welch Scientific Company, 7300 No. Linder Avenue, Skokie, lllinois 60076, (312) 677-0600
Anaheim/Birmingham/Chicago/ Cincinnati/ Cleveland/Dallas/ Denver/ Detroit/ Springfield, N.J./Toronto/Montreal

For more information about these instruments, circle: No. 121 for pH Meters, & Electrodes, No. 122 for Recorders, No. 123 for Spéctrophotometers.
No. 124 for Thermostatic Baths, No. 125 for POLAROGRAPHS, No. 126 for Automatic Titrators, No. 127 for Oscillometer, No. 128 for Vacuum Pumps.



We stock

over 50
models

S CIENTIF¥FTIC
BLOOMFIELD. N. J. 07003

Boston o New Haven N Elk Grove Village . Fullerton R Philadelphia
Conn. 1. Calif. Penna. Md.
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Eastman Organic Chemicals

about products for liquid scintillation counting

Your nearby supplier of EASTMAN Organic Chemicals can now
provide you with a variety of premixed, convenience, liquid scin-
tillation counting reagents. EAsTMAN Ready-To-Use I and 1II,
EasTMAN Concentrate I and II, and EAsTMAN Dry Blend I and II
join a line of 27 individual reagents for LSC that includes fluors,
solvents, tissue solubilizer, and CO, absorbers.

In order to provide reagents of consistent high quality, the products
are monitored by a rigorous quality control program. The testing
includes:

&

e Actual-use tests under a variety of conditions.
e Measurement of fluorescence quantum yield.
® Absorbance measurement.

® Measurement of absolute counting efficiency.
® Measurement of physical constants.

EASTMAN Products for
Liquid Scintiliation Counting

To learn more about this broad line of reagents, return the coupon
below for your copy of Kodak Publication No. JJ-59, EASTMAN
Products for Liquid Scintillation Counting. It contains specifica-
tions, attractive prices, use-data in typical counting applications,
and a bibliography of 80 timely references in 16 subject categories.

To order these reagents, contact:

Curtin Matheson Scientific
Fisher Scientific
North-Strong

Preiser Scientific
Sargent-Welch Scientific
Scichemco

VWR Scientific (East)

L] [ ] L] o L] ® [ ] L] e [ ] ¢ o L]
.

®  Eastman Kodak Company L~ D casua i
Eastman Organic Chemicals Sessmamrtry

®  Dept.412L
Rochester, N.Y. 14650

°
® Please send a copy of JJ-59 to:
° Name

° Position

° Affiliation
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° City State Zip




The Sinclair Scientific.
Logs, trig and arithmetic.
59995

(Now you can afford
to get alittle scientific.)

Display:
5-digit mam

2-digit exponent
(both signable)

Keyboard:

18 key format with
4 “triple-action”
function keys using
standard, upper and
lower case operation.

Size:

4-3/8" high; 2" wide;
11/16" thick.
Weight:

3-3/4 oz.
Warranty:

1 year.

sSinclair
Scientific

1rad
In10
e
m

BH6528 -4

57.2958° i

2-30259
2-71828

3-14159 i

¥ antilog
4 tan

¥ arctan
A sin

actual size

Exponent:
200-decade range,
from 10-99 to 10+9¢

Functions:

4 arithmetic

2 logarithmic

6 trigonometric

Logic:

Reverse Polish, with
post-fixed operators
for full flow chain
calculations.

Power Source:
Battery operated
with 4 inexpensive
AAA penlight
batteries, providing
over 25 hours of use.



Scientific calculators are fast.

And convenient.

And, until recently, very
expensive.

(A good one could costas much
as $300.)

But now there’s the Sinclair
Scientific.

For an incredible $99.95, this
small scientific miracle not only
performs logarithmic and
trigonometric functions at the push
of a button. It displays all
calculations with scientific notation.

What’s more, the Sinclair
Scientific isn’t just portable. It’s
pocketable.

Less than 3%4-inch thin. And
33%4-ounces light. It’s the world’s
thinnest, lightest scientific
calculator.

Just look at some of its
essential functions, and you may
never use your slide rule or log
tables again:

log and anti-log(base 10)
sin and arcsin
cos and arccos
tan and arctan
automatic squaring
automatic doubling
x¥% including square and other
roots
plus the four basic arithmetic
functions
Besides performing virtually all
scientific, mathematical and
financial operations, it can also
carry out chain calculations of
unlimited length.

What makes a scientific
calculator scientific?

There are a number of
calculators that call themselves
“scientific?

But most, quite frankly, don’t
measure up.

To be a really valuable tool for
engineers, scientists, technicians
and students, a calculator must
provide all of the following:

Log functions.

Plus trig functions.

Plus scientific notation

(10-99 to 10+99).

Clearly, a scientific calculator
without scientific notation severely
limits the size of numbers with
which you can work easily.

And scientific notation without
transcendental functions is little
more than window dressing on an
arithmetic calculator.

Granted, there are two
companies, other than Sinclair,

offering excellent units with all the
essential ingredients.

But Hewlett-Packard’s models
start at well over $200.

And Texas Instruments’ SR-50,
at about $170, uses a mix of logics.
Which we believe is less convenient
than the reverse Polish logic with
post-fixed operators used by
Sinclair and Hewlett-Packard.

What it all adds up to is this:

Only Sinclair provides truly
scientific capacity at a truly
affordable price.

What makes the Sinclair
Scientific so inexpensive?

Two important technological
breakthroughs.

First, the British-built
Sinclair Scientific has a single
integrated circuit. Engineered by
Sinclair. And exclusive to Sinclair.

(Competitive units require
more than one chip. Their chips are
larger. And also more expensive.)

Second, Sinclair’s exclusive
keyboard has only four function
keys. All of which provide
“triple-action” by changing from
standard to upper or lower case
mode.

Competitive products have
more than twice as many keys. Most
of them are infrequently used. And
non-essential.

For example:

The Sinclair Scientific hasn’t
a square root key. But squares —
and other roots —are obtainable
simply by using logarithms.

Finally, extra keys mean extra
cost. (Not to mention size and
weight.) And fewer keys mean a
simpler format to memorize — for
increased speed and fewer entry
errors.

Old handsat small miracles.
Sinclair has been an innovator

in calculator miniaturization right
from the start. And it’s now
Europe’s largest manufacturer of
pocket calculators.

In the last two years Sinclair
brought to America the world’s
thinnest, lightest calculators —the
Sinclair Executive and Executive
Memory—as well as the Cambridge,
a moderately priced 4-function unit.

Naturally, Sinclair maintains a
service-by-return mail operation in
the U.S. (and everywhere else in
the world) to handle any product
problems, should they develop.

And, the Sinclair Scientific is
backed by an unconditional
one-year replacement warranty.

How to get your
Sinclair Scientific.

Whether it’s for yourself, your
company, or as a welcome gift for
any science or engineering student,
the Sinclair Scientific may be
ordered immediately — by mail or
phone.

And, of course, you may charge
it on mazil or phone orders to your
American Express, Diners Club,
Master Charge or BankAmericard
account.

If you’re not completely
satisfied, you may return the unit
within 2 weeks of receipt for prompt
refund.

Just use the coupon below, or
call (800) 223-5764, toll free.

The Sinclair Scientific.

It’s the logical choice for
people who want the answers in
their pockets. At a price that’s easy
on their wallets.

— g | — ||
SCIENTIFIC

The logical choice.

r————_—__———_-_——_-

ORDER FORM For credit card phone orders call (800) 223-5764, toll free.

(New York residents call (212) 688-6623.)

- e mes mes wes s am weld

I To: Sinclair Radionics, Inc. 375 Park Avenue, New York, New York 10022 11-A
I Please send me Sinclair
Scientific(s) at $99.95 (plus $3.50 per unit,
I shipping and handling) including batteries, Signature
carrving case, instruction booklet and war- &
' zanty. (New York residents add sales tax.)  Name
[0 Enclosed is my check for.
I [0 Please charge my credit card account. Company.
' Credit Card Address
Account No. City.
I Expires State Zip Code

Master Charge Code # (4 digits)
-

A —

All Sinf:lair pocket calculators, including the Executive (879.95), Executive Memory ($99.95) and
Cambridge ($44.95), are available at better stores evervwhere.
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performance.

N-Leu This is an Insulin A-Chain after a 12 step degradation.
The instrument that provided the analysis was our 6AH
Amino Acid Analyzer. Peaks like this are just part of the
performance on the 6AH and our 47K Sequence Analyzer.
Highest sensitivity. The 6AH matches unmatched
sensitivity and automatic operation. It's rated at 5 nan-
omoles/2 mm and 1 nanomole/10 mm. It automatically
accommodates 12 samples or 36 with accessories. You
can employ either single or dual column methodology
Tyr for protein hydrolyzate research and for work with
namonoe|  physiological fluids. And like the 6AH, the integrator we
| feature is a product of JEOL design and manufacture. [J
Our 47K should be part of your work if your work includes
short peptide or long protein analysis. The patented
____ design of the overflow reaction cup system
makes this research possible. The automatic
fractionation of residual peptides and dual
fraction collectors make both Edman and
Dansyl subtractive methods routine.
Top support. Vore than routine is JEOL
service that comes with every instrument.
It's the equal of the instruments in refinement,
speed and accuracy. Our service stands
ahead of others and behind our 47K and 6AH. All are at the
top of their field, individually or working together. [J Learn
more from the Automated Analyzer Division, JEOL, 235
Birchwood Ave., Cranford, N.J. 07016. Tel. (201) 272-8820.

JEOL
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Fingertip signal averaging...
...and alot more

Any signal that can be displayed
can be digitized, stored, and

processed by the TEKTRONIX Digital
Processing Oscilloscope.

704 A
RTINS SR

A noisy signal . . .

. is made useful by si
averaging with the DPO.

nal

g

¢ oI

Over 30 TEKTRONIX 7000-Series
oscilloscope plug-ins give the DPO
unmatched acquisition flexibility.
Signals from microvolts to kilovolts
in amplitude, from picoseconds to
seconds in duration, and from dc to
14 GHz are now available for
computer analysis.

The range of possible measurements
is almost unlimited. Program call
buttons on the DPO give you
fingertip access to waveform
processing from simple
multiplication, addition, and
subtraction to integration,
differentiation, Fourier transforms,
and correlation.

Get all the details from your local
Tektronix Digital Applications
Engineer. For your copy of the =

“Digital Processing Oscilloscope” TEKTRONDG
brochure, contact: Tektronix, Inc., | B

technical excellence

P.O. Box 500A, Beaverton, OR MEASUUREMENT
97005. Phone: (503) 644-0161. In SYSTEMS

Europe: Tektronix Ltd., Guernsey, DIVISION
Gl UK.
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We set the industry standard
the day we started making computers.

©DATA GENERAL CORPORATION




Fromwhere yousit, that circuitry maylook
kind of complicated.

But it’s really a simpler, more reliable
way to make computers.

We came up withit when we were
designing our first computer.

Withinthree years after our computer
came out, therest of the industry was building
their computers the Data General way.

And when we were working on our
second computer, we madeit get along with
our first. Soboth computers could share
everything.

Whichwas suchasimpleidea, other
computer companies didn’t think of it then.
But theyte usingit now.

Writefor our brochure: “The Sensible
Wayto Look at Computers.’ It sets yet
another industry standard.

Youdon't havetobeacomputer
genius to figure out what it says.

DataGeneral

The computer company you canunderstand.

6 Data General Corporation, Dept. P, Southboro, Massachusetts 01772, (617)485-9100.
Datagen of Canada Ltd., Hull, Quebec (819) 770-2030/Data General Europe, Paris, France 504-23-44.
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UltraPures?

- Circle No.

211 on Readers’ Service Card

At Schwarz/Mann we make ultra
sure our Ultra Pure Reagents are
the best. And to convince you, we
offer a free test sampling program
that lets you test the purity of our
reagents in your lab.

We'd like you to meet Schwarz/Mann
Ultra Pure Reagents. They're now
available in smaller ultra-convenient
packages. Ready for sampling in
your lab. All you have to do is send
in your request.

Cesium Chloride ¢ Cesium Sulfate ¢
* Guanidine Hydrochloride e Tris

~» Urea ¢ Sucrose ¢ Density Grandient
~ » Cyclic AMP » and others.

Schwarz/Mann, Division of Becton,
Dickinson and Company .

‘Mountain View Avenue, Orangeburg,
New York 10962.

81, Schwarz/Mann and B-D are trademarks
Becton. D:ckmson and Company ' ,

Science
for Mankind



€REE!

BEL-ART
92 PAGE
CATALOG
a474

e PLASTIC LAB WARE
o LABORATORY INSTRUMENTS
o PROTECTIVE COATINGS

For your copy write Dept. E-6

BEL-ART PRODUCTS

\_ Pequannock, N.J.07440 - 201 694-0500 /
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Third Printing
. .. Just Off the Press

ENERGY
AND THE FUTURE

A new and authoritative AAAS book takes
a long range look at energy. The broad
scope and balanced perspective make it a
valuable resource for anyone wishing to
explore the scientific and technological
bases of the energy dilemma. Presently in
use as a text in more than thirty univer-
sities and colleges.

“At last book on energy that gives a com-
prehensive overview of emerging energy
technologies. It reads like a What's What
in Energy Research.”

Business Week, August 1973

Price: $9.95 ($8.95 Member price)
Casebound

$4.95 ($4.45 Member price)
Paperbound

Send to Dept. EB

! |
Aalals

AMERICAN ASSOCIATION for the
ADVANCEMENT of SCIENCE
1515 Massachusetts Avenue, N.W.
Washington, D. C. 20005

1132

References

1. R. M. May, Stability and Complexity in Model
Ecosystems (Princeton Univ. Press, Princeton,
N.J., 1973), p. 12. (The 19 percent of figures
that are scaleless are diagrams of food webs,
and the like, which do not admit of scaled
axes: I can lay strong claim to being a
scaler.)

Mr. Wonderfull’s Surprize

Constance Holden’s report “Food
and nutrition: Is America due for a
national policy?” (News and Com-
ment, 3 May, p. 548) refers to ‘“‘meet-
ings [between nutritionists and] Gen-
eral Foods officials” about a cereal
called Mr. Wonderfull’s Surprize. She
apparently got her generals confused.
General Foods makes no such product,
but General Mills does.

KEN FRANKLIN
General Foods Corporation,
250 North Street,
White Plains, New York 10625

Landlubbing Admiral?

In Bruce C. Heezen’s review (8 Feb.,
p- 504) of A. Hallam’s book 4 Revo-
lution in the Earth Sciences (1) the
late Harry H. Hess is referred to as
(in 1960) “the then-landlubber Prince-
tonian geologist.” Rear Admiral Hess,
USNR, was such a low-keyed man
that his modesty probably prevented
some ‘high-seas” folk from realizing
that, during World War II, he ar-
ranged for the preservation of data
from recording fathometers on U.S.
naval vessels plying the seas for other
than oceanographic purposes.
FraNK C. WHITMORE, JR.
20 Woodmoor Drive,
Silver Spring, Maryland 20901

References

1. A. Hallam, 4 Revolution in the Earth Sciences
(Clarendon, New York. 1973).

The numerous important accomplish-
ments and renowned abilities of the
late Harry Hammond Hess were so
solid and impressive that it would be
sad to see his substantial record re-
placed by a fanciful legend. Contrary
to what Hallam states in his book,
Hess was not a submarine commander.
He did command a World War II sup-
ply vessel (U.S.S. Cape Johnson) and
ran a fathometer when the ship’s mis-
sion took him to the unsounded areas
of the western Pacific. To the flat-
topped seamounts which abound there,

One book you
can judge by
its cover.

(Bio-Rad’s
new
Price List Z2)

Bio-Rad’s comprehensive 1974
catalog/price list numbers 100
pages, nearly double the size of
the catalog we offered four years
ago. New Price List Z stresses the
practical application of materials,
equipment and systems for chro-
matography, electrophoresis and
membrane technology.

The first 36 pages alone are so
complete that they can be con-
sidered a short course in ion ex-
change technology.

In fact, Price List Z contains the
most complete listings available
anywhere on ion exchange, gel
filtration, gel permeation, adsorp-
tion and affinity chromatography.

Price List Z is free for the asking.
Contact:

[ BI0-RAD PZTZNN

32nd and Griffin Avenue
Richmond, CA 94804
Phone (415) 234-4130

Also in: Rockville Centre, N.Y.;
Mississauga, Ontario;
London, England; Milan, ltaly;
Munich, Germany.
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he gave the name of the Princeton
Geology Building (Guyot) (1). After
the war, when he returned to his teach-
ing post at Princeton, his seagoing days
ended. He did, however, retain his
reserve commission in the Navy, even-
tually rising to the rank of rear ad-
miral. His annual reserve duty was
often served at the U.S. Naval Hydro-
graphic (later Oceanographic) Office,
where he contoured deep-sea soundings
that had been compiled. At Princeton
Hess developed a vigorous research
program on the geology of the lands
surrounding the Caribbean, which pro-
vided stimulating thesis problems for
a talented group of graduate students
(2). He continued his active personal
research in petrology. He also served
in a variety of advisory capacities for
national and international scientific
endeavors.

It does not detract from his impres-
sive record to point out that, contrary
to popular belief, Hess played no active
part in oceanographic research after
World War II, preferring to play the
role of critic. To be accurate, the con-
tribution to post-World War II marine
geology of Admiral Hess was made at
a considerable distance from the sea
by a “then landlubber.”

Bructe C. HEEZEN
Lamont-Doherty Geological
Observatory, Palisades,
New York 10964

References
1. H. H. Hess, Am. J. Sci. 224, 772 (1946).
2. H. H. Hess, Ed.,, Geol. Soc. Am. Mem. 98,
1 (1966).

Research Chemicals:
Supply and Demand

Certain practices are occurring in
the production and distribution of fine
chemicals and biochemicals that should
be of interest to a large number of
scientific researchers dependent upon
federal research grants. These practices
are not limited to the United States;
they are in fact a worldwide problem,
occurring in Europe, Japan, and many
other countries. Some supply houses,
having determined that there is a mar-
ket for a certain compound or enzyme
but that they lack the necessary exper-
tise to produce it themselves, are
contacting and hiring as ‘“consultants”
scientists who supply them with the
compound. Sometimes these compounds
are produced in a university or research
institute laboratory that is funded by

14 JUNE 1974

federal research grants. One example
involved a university professor of chem-
istry who was also vice president of a
chemical supply house. His federally
funded research laboratory was literally
a factory for his supply house, until he
was caught and his wrist lightly slapped.
These practices occur infrequently; re-
search scientists as a group are relative-
ly free of corruption, and in the United
States, federal research funds are used
with a high degree of cost-effectiveness.
What is the answer? The existing sys-
tem, in which Professor X produces
compound Y for supply house Z, is
efficient and should be retained. Pay-
ment of Professor X “under the table”
by supply house Z, however, is un-
ethical and should be eliminated. As
a practical solution, I propose that Pro-
fessor X receive a fair payment (per-
haps in the form of an honorarium)
and that the balance be returned to
Professor X’s grantor, or Professor X’s
research fund. There may be better
ways of handling the problem; it is
basically a question of changing an
unethical practice into an “above-
board” practice.
R. L. KATZMAN
34 Gluskin, Rehovot, Israel

Telling Time

Recent discoveries indicate that birds
and insects navigate by using polarized
light, even in cloudy weather when
the sun is obscured. I quote from a
letter James Clerk Maxwell wrote to
his father about a device he made in
1848 (I).

I have got a lucifer match box fitted up
for polarising, thus. The rays suffer two
reflections at the polarising angle from
glasses A and B. . . . In the lid there is
set a plate of mica, and so one observes
the blue sky, and turns the box around
till a particular colour appears, and then
a line on the lid of the box points to the
sun wherever he is. Thus one can find out
the time of the day without the sun.

A diagram of the device is included.
One is bound to ask whether the eyes
of birds and (some) insects have the
counterpart of Maxwell’s invention in
some biological structure.

ARTHUR PORGES
P.O. Box 371,
Pacific Grove, California 93950

References

1. L. Campbell and W. Garnett, Life of James
Clerk Maxwell (Macmillan, London, 1882), p.
122.

these instruments
can make the
gradient

MODEL 380

FOR

HIGH AND LOW PRESSURE
LIQUID CHROMATOGRAPHY
AND FILLING ZONAL ROTORS

There is an ISCO Dialagrad gradi-
ent pump just right for your work,
whether it's 2850 psi HPLC, low
pressure analytical or prep chroma-
tography, or filling individual cen-
trifuge tubes and zonal rotors.

The entire gradient program is de-
termined with directly calibrated
dial controls—no cams to cut, no
multiple solutions to mix, no manual
calibration of external pumps. Dial-
set multiple straight line program-
ming is not limited to simple curves
and greatly vimplifies experimental
changes to obtain optimum separa-
tions. Dial values are easily recorded
and communicated to others. The
desired curve is perfectly reproduced
by individual pumps which propor-
tion each component under pres-
sure. All three
Dialagrads are
described in our
general catalog.
Send for vyour
copy today.

MODEL 384
2000 PSI

oL

LINCOLN, NEBRASKA 68505
TELEX 48-6453

BOX 5347
PHONE (402) 464-0231
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GILSON BISCRIPTUAL POLYGRAPHS
NEW! HEATED STYLUS PHYSIOLOGICAL
RECORDING ON THERMOCHROMIC PAPER

Bond paper texture e Abrasion-resistant ¢ Crumple-
resistant (for the record that didn’t look relevant)

* Substantially lower in cost than conventional wax-coated
heat-sensitive paper

NEW! HIGH FREQUENCY PEN RESPONSE UP TO 90 Hz

NEW! INTEGRATED CIRCUIT ELECTRONICS

5- and 8-channel Polygraphs

5-channel Projector Polygraph

1- and 2-channel portable recorders
50 mm deflection galvanometer channels
Pressure, force, direct coupled potentials, respiration,
ECG, EEG, EMG, etc.
310 or 200 mm: full chart width servo channels
Dye dilution curves, GSR, O,, pH, CO,, temperature,
respiration, etc.

Biscriptual Polygraphs can aiso be converted for ink pen recording

g cLson

GILSON MEDICAL ELECTRONICSS, INC.
P.0. BOX 27, MIDDLETON, WISCONSIN 53562 e TELEPHONE 608/836-1551
EUROPEAN MANUFACTURING PLANT
Gilson Medical Electronics ® 69, rue Gambetta, 95-Villiers-le-Bel, FRANCE e Telephone 990-10-38
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THE ADVANCEMENT OF SCIENCE
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presentation and discussion of important issues
related to the advancement of science, including
the presentation of minority or conflicting points
of view, rather than by publishing only material
on which a consensus has been reached. Accord-
ingly, all articles published in Science—including
editorials, news and comment, and book reviews
—are signed and reflect the individual views of the
authors and not official points of view adopted by
the AAAS or the institutions with which the authors
are affiliated.
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SCIENCE

Will There Be Enough Food?

The ancient prayer, “Give us this day our daily bread,” may have
a desperate urgency for hundreds of millions of human beings during
the next few years. World demand for cereals and plant proteins has
been soaring, in part because of population growth in the poor countries
and partly because of the use of beef in the rich countries as their
per capita incomes rise. World grain reserves have fallen to their
lowest level in two decades, equal to only about 27 days supply. At
the same time the rise in petroleum prices has created a worldwide
shortage of nitrogen fertilizers and has greatly lessened the ability of
farmers in the poor countries to pump water for irrigation.

The United States, the leading supplier of food exports for the
rest of the world, has brought all its idle cropland into production
and with luck will produce a bumper crop this year. But most of our sur-
plus will be sold to the other rich countries at prices the poor ones cannot
afford, and food aid shipments are being severely reduced. Mankind may
be drawing closer to a precipice where mass starvation occurs whenever
drought or plant disease results in less-than-average crop production.

How can we draw back from the precipice? An obvious, difficult, but
in the long run absolutely essential, way is through reducing rates of
population growth. Supplies can be increased by three lines of action:
for the short term, a world food bank; for the longer term, a moderniza-
tion of agriculture in the poor countries; and finally, a sharp intensifica-
tion of agricultural and food research.

A world food bank should have several components—stores of wheat
and other cereals and of soybeans and other legumes; stores of fer-
tilizers to enable crop production to be quickly expanded; reserves of
land which can be put under the plow in emergencies; a bank of infor-
mation and technology which can be used to increase crop yields; and
stores of crop genes to enable seeds of new varieties to be quickly multi-
plied when the old varieties are stricken by pests or plant disease.

The modernization of agriculture in the poor countries has been
shown to be technically feasible by the limited successes of the Green
Revolution. But it requires much more than technology. The farmers
must be able to buy the fertilizer, irrigation water, high-yielding seeds,
plant protection, and knowledge necessary to increase their produc-
tion; and benefits they receive from selling crops must be enough
greater than the cost of inputs to provide incentives for increased
production. Transportation, storage facilities, markets, and profitable
prices are all essential components of modernization, as are reforms
in land tenure systems, greater opportunities for rural employment, and
mechanisms for transfer of technology to the farmer.

The modernization of agriculture depends on continuing agricultural
research not only to produce new disease-resistant crop varieties but to
increase the efficiency of water use, to find ways to combat soil deterio-
ration and erosion, and in the long run to increase the efficiency of photo-
synthetic conversion of solar energy to food energy, proteins, and other
nutrients that are acceptable components of human diets. Equally impor-
tant are research and development on improved methods of food storage
and processing, plant protection against pests and disease, and research
which would permit crop diversification and lead to improved diets.

The United States has become the breadbasket of the world, in large
part because of successful programs of research and application of
research results. American agricultural researchers need to face an
even greater future task—to use their methods and their insights to
make possible a vast increase in food and fiber production throughout
the world. In meeting this challenge they need reinforcement from the
entire scientific community.—ROGER REVELLE



At Zeiss the art of making lenses became a science

...and remains an art.

Over 100 years ago, Dr. Ernst Abbe of Carl Zeiss for-
mulated the laws that put the design of microscope optics on
a scientific basis. And, to this day, Zeiss is the leader in the
subtle science of transforming glass into lenses of optical
excellence . . . into the world’s broadest line of optical prod-
ucts from small magnifiers to the most complex lens systems
that render images of unequaled quality.

But science alone is not enough.

The most exact of formulae would remain only ob-
jects of intellectual accomplishment without the hard-learned
craftsmanship, the artistry, required to fashion earth's in-

BRANCH OFFICES: B

tractable elements to their demands.

At Zeiss the twin traditions of research and crafts-
manship persist. That's why Zeiss continues as the Great Name
in Optics. Send for our free 100-page book “Optical Systems
for the Microscope.” Next to using a Zeiss microscope, it's the
most convincing proof of what we claim here.

Write Carl Zeiss, Inc., 444 Fifth Avenue, New York,
N.Y. 10018. Or phone (212) 736-6070.

In Canada: 45 Valleybrook Drive, Don Mills, Ontario,
M3B 2S6. Or phone (416) 449-4660.

Nationwide service

N, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D.C.

THE GREAT NAME IN OPTICS
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The 1,000 cubic inch VR816
Automatic Cycling Autoclave
performs big. But it's small
enough for a table top.

Small but efficient. Fiberglass
insulation minimizes heat loss,
retains sterilization temperature.
Automatic timer starts when
desired temperature is reached.
Small but complete. Drying switch
applies 400 watts of heat inside the _
chamber directly under load. Easy !
reading 2” thermometer has Fahrenheit,
Centigrade, and PSI scales. Two large % :
8" x 16" x 134" trays are included; with space

for optional third tray. VR816
Small but tough. Tough enough to keep on working 24 hours a day,
day after day. Tough enough not to give downtime a chance.

Vernitron’s VR816. The little tough guy.

vernitron

MEDICAL PRODUCTS, INC.
5 Empire Boulevard, Carlistadt, N.J. 07072
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Chromium-51

Ultra high specific activity
200-500Ci/g chromium

NEZ-030— As sodium chromate in normal saline
solution (pH ~8) 200-500Ci/g chromium. 1mCi/ml
unless otherwise specified. >99.9% radionuclidic
purity. (Vanadium removed chromatographically.)
Sterilized material $16 additional.

$26/0-1mCi  $29/2mCi $36/5mCi $42/10mCi
$59/25mCi

Produced approximately every two weeks at
specific activities exceeding 200mCi/mg—up to
500mCi/mg from fresh batches. Call to obtain

exact shipping dates for highest specific activity.
Also available as chromic chloride in ~0.5M HCI solution:
NEZ-020 and as a reference standard NES-047S.

@ New England Nuclear

575 Albany Street, Boston, Mass. 02118
Customer service (call collect) 617-482-9595

low cost 12-seed strip
chart recorder...only $255"

Now from Heath/Schlumberger — a low cost 10”
recorder designed for routine lab and classroom appli-
cations. Features 12 digitally-derived, pushbutton
selected chart speeds from 5 seconds per inch to 200
minutes per inch...a fixed input span of 10 mV...
floating, three-terminal high impedance input...indi-
vidual power, servo and chart controls...1 second
balancing time...fine and coarse zero adjust controls...
disposable nylon tipped pen...fast, easy paper loading.

Factory assembled & calibrated SR-201A, 15 Ibs. $255*

Get all the details on this remark-

i able new recorder value in the
latest Heath/Schlumberger
electronic instruments catalog
...plus dozens of other high
performance, low cost
instruments. Use coupon
below or write Heath
Company, Benton Harbor,

Ml 49022.

NEN Canada Ltd., Dorval, Quebec; NEN Chemicals GmbH, Dreieichenhain, Germany.
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Heath Company HEATH

Dept. 531-196
Benton Harbor, Ml 49022

Schiumberger

Please send latest Heath/Schlumberger Instruments catalog.

Name

Address

City State Zip

Prices & specifications subject to change without notice.
*Mail order prices; FOB factory. EK-423

Circle No. 255 on Readers’ Service Card
1205




If it can be
done, we
can probably
do it.

The
Willems
Polytron®
homogen-
izer is {
unlike
any mixer you've ever used. It
works on a unique principle—
kinetic plus ultrasonic energy.
And it often succeeds where
other instruments fail.

Homogenization by sound
waves means that tissues are
broken down quickly to sub-
cellular level without destruc-
tion of enzyme activity. You'd
be hard-pressed to do that
with other kinds of mixers.

In the applications field,
the Polytron has proved so ef-
fective in inducing physical
and chemical change that it
has already revolutionized
many procedures. Whether it
be for dispersing, homogen-
izing, emulsifying or disrupt-
ing, a Polytren is available in
the size te ‘meet your specific
requirements.

Contact us if you have any
questions. Both literature and
a demonstration are available
on request.

Brinkmann Instruments, Inc.
Cantiague Road,

Westbury, L. 1., N.Y. 11590
Brinkmann Instruments
(Canada), Ltd.

50 Galaxy Boulevard,
Rexdale (Toronto), Ontario.

Circle No. 259 on Readers’ Service Card

77°K, although some work is being done
at 4°K) by inorganic ions such as NO;—
was discussed. Effects of solutes on the
thermoluminescence observed from ir-
radiated acid ices were also described.
There was considerable discussion of
evidences for tunneling of both trapped
electrons and hydrogen atoms in experi-
ments at low temperatures. The results
of recent experiments on polymeriza-
tion of formaldehyde at 4°K being
conducted in the Institute of Chemical
Physics (Moscow) were reported.

Discussions of the radiation chemis-
try of inorganic systems involved
studies both in dilute solutions where
abnormal oxidation and reduction
states of metal ions were examined by
pulse radiolysis techniques and in very
concentrated solutions where consider-
able work is being done on effects of
solutes on product formation. Studies
on organic solutes focused around the
oxidation of alcohols and other rela-
tively simple oxygen-containing com-
pounds (extensive work is in progress
both in the Institute of Electrochemistry
in Moscow and in the Department of
Chemistry of the Byelorussian State
University in Minsk). Papers were also
presented on the radiolysis of aqueous
solutions of both aliphatic and aromatic
hydrocarbons. The sessions on biologi-
cally important systems were directed
toward detailed examination of the
products found in the radiolysis of solu-
tions of various sugars, which are being
studied in the Institute of Organic
Chemistry in Moscow, and toward
amino acids and proteins which are
being studied in many of the Soviet
laboratories.

All in all the symposium appeared
to be very successful. As is usual for
a conference of this type, considerable
benefit was derived from the establish-
ment of very fine personal contacts
among the participants. The formal
discussions of the presentations were
somewhat limited due to lack of time
but this seemed to be more than made
up by extensive informal technical
discussions during which the various
scientists emphasized their common
problems. While there may have been
some reticence toward such informal
discussion in cases where a language
barrier existed, this reticence appeared
to have been largely overcome by the
assistance of many of the Soviet scien-
tists who were able to act as interpreters.

R. H. SCHULER
Radiation Research Laboratories,
Carnegie-Mellon University,
Pittsburgh, Pennsylvania 15213

NALGENE
ALL-PLASTIC

FOR FIELD AND STREAM

Now it's possible to write your obser-
vations, take notes and have a per-
manent record in the most rugged
outdoor environments—corrosive,
arctic, tropical—even underwater.
These notebooks have specially
coated polyethylene PolyPaper™
pages which are washable, dry flat,
have excellent chemical resistance,
and accept virtually all writing de-
vices when dry, including ball point
pen and indelible pencil. Can be writ-
ten on when wet, even underwater,
with ordinary pencil.

The Nalgene Field Notebook (Cat.
No. 6303) is bound in a black poly-
ethylene binder cover with rust-proof
staples. It has 48 sheets (9" x 11%")
printed on both sides with a light
green grid, numbered 1-96, with
spaces for dates, signatures, and wit-
nessing.

The new Nalgene Pock-
et Data Book (Cat. No.
6306), measuring 44" x
8”, fits most pockets.
White plastic comb
binding is waterproof—
pages lie flat when
open. Outside, heavy-
gauge green polyethyl-
ene covers provide a firm writing sur-
face. Inside, 32 PolyPaper™ note
sheets are horizontally-ruled on both
sides. Entire notebook is chemical-
resistant, completely waterproof, so
light in weight it even floats on water.

You can also get practically inde-
structible PolyPaper™ (coated poly-
ethylene), unprinted 814" x 11” sheets,
Cat. No. 6304. Unaffected by salt or
fresh water, resist ultraviolet light,
tearing, fraying, curling, aging, dis-
coloration, rot or mildew, remain flex-
ible at cold temperatures. Write with
an ordinary pencil—even underwater.
Will accept printing, typing, ball point
pen and grease pencil.

Order from your Lab Supply Dealer.
For more details and free sample of
PolyPaper™, write Dept. 4116C, Nal-
gene Labware Division, Rochester,
N.Y. 14602.

é@ SYBRON CORPORATION
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Forthcoming Events
July

1-2. National Symp. on Water Re-
sources Problems Related to Mining,
American Water Resources Assoc. and
Colorado School of Mines, Golden. (D.
T. Snow, Geology Dept., Colorado School
of Mines, Golden 88040)

1-5. World Congr. of Environmental
Medicine and Biology, Paris, France. (R.
Abbou, Secretariat General et Scientifique,
115, rue de la Pompe, 75116 Paris)

1-5. British Council for Rehabilitation
of the Disabled, 5th intern. seminar and
exhibition, London, England. (I. R. Hen-
derson, REHAB, Tavistock House (South),
Tavistock Sq., London, WC1H 9LB)

3-5. European Chemoreception Research
Organization, 1st congr.,, Paris-Orsay,
France. (ECRO, Collége de France, 1i
Place Marcelin Berthelot, 75231 Paris
Cedex 05, France)

7-9. Gamma Sigma Delta, Brookings,
S.D. (K. R. Keller, Agricultural Experi-
ment Sta., 104 Patterson Hall, North
Carolina State Univ., Raleigh 27607)

7-10. Teratology Soc., 14th, Vancouver,
B.C., Canada. (J. R. Miller, Dept. of
Medical Genetics, Univ. of British Colum-
bia, Vancouver)

7-11. Health Physics Soc., 19th annual,
Houston, Texas. (W. H. Parr, Physical
Agents Branch/NIOSH, 1014 Broadway,
Cincinnati, Ohio 45202)

7-12. Neuropsychopharmacology, 9th
intern. congr., Paris, France. (J. R. Bois-
sier, 2 rue d’Alesia, F75014 Paris)

7-13. American Library Assoc., New
York, N.Y. (D. H. Clift, ALA, 50 E.
Huron St., Chicago, Ill. 60611)

7-13. American College of Chest Physi-
cians, London, England. (A. Soffer, ACCP,
112 E. Chestnut St., Chicago, Ill. 60611)

8-10. Society for Economic Botany, East
Lansing, Mich. (H. G. Wilkes, Biology
Dept., College 1I, Univ. of Massachusetts,
Boston 02125)

8-11. Circumpolar Health, 3rd intern.
symp., Yellowknife, N.W.T., Canada. (O.
Schaefer, Charles Camsell Hospital, Ed-
monton, TSM 3A4, Alberta, Canada)

8-12. International Conf. on Electron
Lifetimes in Metals, Natl. Science Foun-
dation and U.S. Atomic Energy Commis-
sion, Eugene, Ore. (D. H. Lowndes, Dept.
of Physics, Univ. of Oregon, Eugene
97403)

9-12. Conference on Inter-Relation of
Structure, Properties and Applications of
Polymers, Inst. of Physics, Nottingham,
England. (Mtgs. Officer, IP, 47 Belgrave
Sq., London, SW1X 80X, England)

14-19. Institute of Electrical and Elec-
tronics Engineers, Power Engineering Soc.,
summer mtg. and energy resources conf.,
Anaheim, Calif. (S. H. Gold, IEEE En-
ergy Resources Conf., 345 E. 47 St.,
New York 10017)

14-19. Muminating Engineering Soc.,
New Orleans, La. (P. C. Ringgold, IES,
345 E. 47 St.,, New York 10017)

14-20. Radiation Research Soc., 22nd
annual, Seattle, Wash. (R. J. Burk, Jr.,
RRS, 4211 39th St., NW, Washington,
D.C. 20016)
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protect your cultures!

<>

ANALYTICAL

MONITOR

new Hotpack GO, Gontrol
System precisely monitors,
controls and displays
incubator CO, to +0.01%!

constantly analyzes and controls
the environment

A totally new concept in CO, incubation control. Just dial in
the CO, condition, and the Hotpack Analytical CO, Control/
Monitor continuously monitors it and compares it to your set
point. Never before has percent tension CO, been displayed
so analytically. You know the exact CO, condition of your
incubator at all times. Extremely fine resolution and repro-
ducibility. Performs the same functions as infrared units that
cost four times as much!

B solid state reliability W digital readout and digital
W air supply requirements control set point 0-20%
totally eliminated (readability 0.1% tension)
B eliminates flow meters B internal calibration
W extends CO, usage feature
by 90%

for all CO. incubators

ASK FOR MORE DETAILS TODAY!

HOTPACK CORPORATION (215) 333-1700 ® TWX 710-670-1694
COTTMAN AVE. AT MELROSE STREET, PHILADELPHIA, PA. 19135 H-107
IN CANADA: HOTPACK (CANADA) LTD., WATERLOO, ONT.
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This

Iree
book

...will help youmake
an informed decision
when buying a
videocassette system.

Sony Corporation of America
Video Products Dept. SCI-064
9 West 57th Street, N.Y., N.Y. 10019

Gentlemen: | want to know more about Video-
cassette Systems.

[0 Please send the Questions Booklet.
O Please arrange a demonstration.

.
sesssssssssssssssnessssnsnns

NAME

TITLE

compANY/ INSTITUTION

ADDRESS

eIty

STATE zip

essssessssssssssessssEstsRREssTRnEES

PHONE (AREA CODE)

TYPE OF BUSINESS

.
.
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SONY.

Circle No. 262 on Readers’ Service Card
1208

15-16. Advances in Fertility Regulation
through Basic Research, 3rd annual, New
York, N.Y. (C. A. Gallaway, Population
Council, Rockefeller Univ., New York
10021)

15-18. Conference on Nuclear and
Space Radiation Effects, Institute of Elec-
trical and Electronics Engineers, Fort Col-
lins, Colo. (E. A. Burke, AFCRL LOR/
Stop 30, L. G. Hanscom Field, Bedford,
Mass. 01730)

15-19. Dynamic Studies with Radioiso-
topes in Clinical Medicine and Research
Symp., Intern. Atomic Energy Agency,
Knoxville, Tenn. (R. A. Dudley, Medical
Applications Section, IAEA, Karntner
Ring 11-13, P.O. Box 590, A-1011 Vienna,
Austria)

15-19. National Soc. of Professional
Engineers, Atlantic City, N.J. (P. H.
Robbins, NSPE, 2029 K St., NW, Wash-
ington, D.C. 20006)

15-20. American Soc. of Pharmacog-
nesy with Acad. of Pharmaceutical Sci-
ences (Pharmacognosy and Natural Prod-
ucts Section), 14th, Jekyll Island, Ga. (J.
D. Leary, Dept. of Chemistry, Massa-
chusetts College of Pharmacy, 179 Long-
wood Ave., Boston 02115)

21-26. American Soc. for Horticultural
Science, Guelph, Ont., Canada. (C. Black-
well, ASHS, P.O. Box 109, 914 Main St.,
St. Joseph, Mich. 49085)

21-26. Conference on Process Design,
Operation, and Control for Safety and
Reliability, Engineering Foundation, Hen-
niker, N.H. (EF, United Engineering
Center, 345 E. 47 St., New York 10017)

21-26. Improving Indoor Air Quality
Conf., Engineering Foundation, Rindge,
N.H. (EF, United Engineering Center,
345 E. 47 St., New York 10017)

22-25. Cancer of the Skin and Mouth-
Advances in Diagnosis and Treatment,
Stanford, Calif. (P. H. Jacobs, Dept. of
Dermatology, Stanford Univ. Medical Cen-
ter, Stanford 94305)

22-25. American Veterinary Medical
Assoc., Denver, Colo. (D. A. Price,
AVMA, 600 S. Michigan Ave., Chicago,
111. 60605)

22-26. American Soc. for Photobiology,
2nd annual, Vancouver, B.C., Canada.
(R. J. Burk, Jr., ASP, 4211 39th St., NW,
Washington, D.C. 20016)

22-26. Working Place, Home and Lei-
sure Safety Conf., Scientific Affairs Div.,
North Atlantic Treaty Organization, Bad
Grund, Germany. (M. Hagenkotter,
Bundesanstalt fiir Arbeitsschutz und An-
fallforschung, 46 Dortmund Marten,
Postfach 25, Germany)

22-26. Symposium on the Sterility
Principle for Insect Control, Food and
Agriculture Organization of the United
Nations and the Intern. Atomic Energy
Agency, Vienna, Austria. (J. H. Kane,
Office of Information Services, U.S.
Atomic Energy Commission, Washington,
D.C. 20545)

22-27. Interallied Confederation of
Medical Reserve Officers, 28th annual,
Oslo, Norway. (J. H. Kidder, 4545 Con-
necticut Ave., NW, Washington, D.C.
20008)

23-31. International Congr. on Acous-
tics, 8th, London, England. (Administra-
tive-Secretary, ICA, 47 Belgrave Sq.,
London SW1X 8QX)

24-27. Hormones, Homeostasis and the
Brain, Sth intern. congr., Intern. Soc. for
Psychoneuroendocrinology, Utrecht, Neth-
erlands. (D. de Wied, Rudolf Magnus
Inst. for Pharmacology, Medical Faculty,
Univ. of Utrecht, Vondellaan 6, Utrecht)

25-27. Calorimetry Conf., 29th annual,
Knoxville, Tenn. (H. Watts, Research &
Development Dept.,, Dow Chemical of
Canada, Ltd., P.O. Box 1012, Sarnia, Ont.,
N7T 7K7, Canada )

25-27. American Electroencephalo-
graphic Soc., Seattle, Wash. (M. H. Henry,
AES, 36391 Maple Grove Rd., Willoughby
Hills, Ohio 44094)

26-2. Applied Psychology, 18th intern.

congr.,, Montreal, P.Q., Canada. (G.
Desautels, 195 Bloomfield, Outremont-
Montreal)

28-31. American Soc. of Animal Sci-
ence, Ithaca, N.Y. (T. J. Marlowe, Dept.
of Animal Science, Virginia Polytechnic
Inst., Blacksburg 24061)

28-31. National Urban League Conf.,
San Francisco, Calif. (NUL, Inc., Conf.
Div., 55 E. 52 St., New York 10022)

28-1. National Medical Assoc., New
Orleans, La. (R. D. Watkins, NMA, 2109
E St., NW, Washington, D.C. 20037)

28-2. International Assoc. of Applied
Psychology, 18th congr., Montreal, P.Q.,
Canada. (G. DesAutels, IAAP, C.P. 242,
Station Youville, Montreal)

28-2. International Assoc. for Child
Psychiatry and Allied Professions, 8th
congr., Philadelphia, Pa. (A. Solnit,
IACPAP, P.O. Box 1974, Philadelphia
19105)

28—4. Productivity Improvement in the
Service Sector of the National Economy,
3rd conf., Engineering Foundation, Natl.
Commission on Productivity, Commerce
Dept.’s Office of Telecommunications, and
Natl. Bureau of Standards, Rindge, N.H.
(EF, 345 E. 47 St., New York 10017)

29-2. Conference on Dynamics of Mo-
lecular Collisions, Santa Cruz, Calif. (J.
L. Kinsey, Room 6-229, Massachusetts
Inst. of Technology, Cambridge 02139)

30-1. American Quaternary Assoc.,
Madison, Wis. (W. M. Wendland,
AMQUA, Center for Climatic Research,
1225 W. Dayton St., Madison 53706)

31-3. Wildlife Disease Assoc., Asilomar,
Calif. (B. W. Hudson, Chief, Immuno-
biology Unit, Center for Disease Control,
Ecological Investigations Program, Fort
Collins Labs., P.O. Box 2087, Fort Col-
lins, Colo. 80521)

August
1-4. International Symp. on Microwave
Acoustics, Inst. of Physics, Lancaster,
England. (J. K. Wigmore, Dept. of

Physics, Univ. of Lancaster, Lancaster,
LA1 4YB)

3-8. American Pharmaceutical Assoc.,
121st mtg., Chicago, Ill. (W. S. Apple,
APA, 2215 Constitution Ave., NW, Wash-
ington, D.C. 20037)

3-9. American Soc. of Hospital Phar-
macists, Chicago, Ill. (J. A. Oddis, ASHP,
4630 Montgomery Ave., Bethesda, Md.
20014)

4-9. American Soc. of Parasitologists,
Kansas City, Mo. (D. V. Moore, Univ. of
Texas Health Science Center, 5325 Harry
Hines Blvd., Dallas 75235)
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