SCIENCE '™
Volume 192, No. 4244

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE




eckman L5 Ultracentrifuges:

they offer you the
important choices.

In considering preparative
ultracentrifuges, you probably want
the widest range of choices you can
get in rotors, tube materials, and
accessories, as well as the finest in
instrumentation, service and
applications back-up. Only Beckman
provides them all.

® You have a choice of four different
Beckman L5's, ranging from the
40,000 rpm Model L5-40, to the 75,000
rpm Model L.5-75, — the most
sophisticated preparative ultracen-
trifuge available.

® There are 34 Beckman titanium
and aluminum rotors — 18 fixed
angle, 10 swinging bucket, 5 zonal,
and one continuous flow. They offer
a wide variety of volumes, forces, and

other characteristics to meet virtually
any separation need.

® You have a choice of Beckman
tubes in four materials — cellulose
nitrate, polycarbonate, polyallomer,
and stainless steel. They feature many
different combinations of
puncturability, trans-
parency, autoclavability,
chemical resistance, and
strength.

® And therearea
host of Beckman
accessories ranging
from density
gradient formers,
fraction collection
devices and a slow
acceleration unit, to
the Prep UV Scanner which
gives results closely
approaching those from an
analytical ultracentrifuge.
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It's no wonder that nearly
everyone in the world who buys an
ultracentrifuge, chooses Beckman.
For literature on the L5’s and their
accessories, write for Data File
400/174 to Spinco Division, Beckman
Instruments, Inc., 1117 California
Avenue, Palo Alto, CA 94304.



Introducing SelectaSol”
a solvent selector that runs rings around
other chromatography systems.

There’s no comparing the TLC results you'll get with our
new SelectaSol circular development system for solvent
selection.

This mini-lab uniquely combines speed and discre-
tion of resolution with versatility and low cost of opera-
tion —for today’s requirements. Let us explain. ..

Low-cost SelectaSol lets you run and compare up to
16 different solvents at one time. Sixteen 40mm, four
87mm, or one 170mm chromatograms can be run on a
single, standard-size 20 x 20cm TLC plate. And without
prescoring or channeling the adsorbent surface.

The circular chromatographic method results in ex-
tremely high resolution of sample components—in a
short developmental distance and time, due to progres-
sive narrowing of the component bands and suppression
of tailing—even for components whose R¢ values are
fairly close together and can’t quite be resolved by linear
development.

Consider this, too. Each chromatogram is developed
from a separate solvent source, within its own “S”-type
chamber cell. Since you use the exact amount of solvent
needed for each run —as little as 0.3 ml (depending on

chromatogram size) — you save on solvent costs. And, 16
different solvents can be run simultaneously on only a
small corner of your crowded bench. Ask your laboratory
supply distributor, or send for more detailed information.

SCHLEICHER & SCHUELL
S S Keene, New Hampshire 03431

Schleicher & Schuell GmbH, D-3354, Dassel, West Germany
7 Schleicher & Schuell AG, 8714 Feldbach ZH, Switzeriand

Schleicher & Schuell. Inc., Dept. S-6-11,
Keene, NH 03431

[J Please send SelectaSol Lnstructional Bulletin C-752.
[0 Please have a laboratory supply specialist contact me.

Name
Function
Institution/ Company.
Address.
City State Zip
My major field of interest is

Visit our booth No. W-101, Joint IAMLT/ASMT Conference, June 20-25, 1976.
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While previously believed to be ‘‘ar-
mor’’ and/or structures for ‘“displays,”’
it now appears that the plates along the
arched back of the dinosaur Stego-
saurus served an important thermoreg-
ulatory function as forced convection
heat-loss fins. Such fins are not unlike
fins used in compact engineering heat
exchangers. See page 1123. [From an
original etching © by Daniel Rosner,
Yale University, 1976]
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A price breakthrough in
image analysis systems
from BAUSGH & LOMB.
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New System for Low Gost Analysis
of Micro-and Macroscopic Images.

The analysis of visual images has long been recognized as an
essential scientific tool for many applications. Microscopes
and other optical instruments greatly expanded the types
and quality of measurements which could be made, but were
limited by the speed and accuracy with which the human eye
could recognize and analyze these images. In the past several
years, image analysis systems have augmented the human
eye with sophisticated data acquisition techniques and auto-
matic measurements. But, these systems have become
increasingly expensive.

Now, Omnicon alpha breaks the price barrier in image analysis
systems . .. bringing speed, accuracy, and reproducibility to
a wide range of applications in science, industry, and
education—routine or research:

CTITIIIL)

Inclusions in metals Autoradiography

ASTM grain size Materials research

Particle size analysis Petri dish analyses
Aerosol particle sizing Cytology

Print quality Quality control procedures
Photogrammetry ... And more!

Omnicon alpha analyzes micro and macro samples using a
wide variety of imaging devices, such as microscopes, macro-
viewers, SEM’s TEM’s and Petri dish viewers.

THEFOLLOWING ESSENTIAL MEASUREMENT FUNCTIONS
ARE INCLUDED IN THIS SYSTEM:

Area including holes Total projected length
Area excluding holes Total area

Projected length Total count

Feret's diameter Oversize count (optional

accessory forsize distributions)
... plus additional measurements can easily be derived.

Big System Features in a Compact Package.

Omnicon alpha also offers the same outstanding performance
features found in our other Omnicon Systems. A high con-
trast, black and white video display shows the image being
analyzed, plus all measurement and count data in alphanu-
meric format. An electronically-generated frame defines

the field of measurement and can be varied in size and
location by the operator. A Light Pen is used by the operator
to select individual features and initiate certain measure-
ments. For extra flexibility and accuracy, Omnicon alpha
offers four modes of gray level detection.

Now ... Omnicon alpha makes image analysis low cost and
practical. Let Bausch and Lomb demonstrate just how
practical it can be for you.

Omnicon alpha correctly A count in one field of view
detects the six zones of of particles from a sieve sample.
inhibition in petri dish analysis.

BAUSCH & LOMB (@)

ANALYTICAL SYSTEMS DIVISION

BAUSCH & LOMB, Analytical Systems Division, 71-06-31 Linden Avenue, Rochester, New York, 14625, (716) 385-1000
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2sec @ 0.36 x 109 amps
12 min in KODAK Developer D-19

2sec @ 1.06 x 1079 amps
4 min in KODAK Developer D-19 (1:2)

4sec @2.4x10°9 amps
2 min in KODAK Developer D-19
with 1 g/liter KODAK Anti-Fog, No. 1

Pretty, eh? But it’s a specimen that
can stand the gaff.

“USE MORE ELECTRONS!”

we preach, as we offer this film

In the earlier years, electron micrographers found Kobak
Lantern Slide Plates (and “lantern” was the right word at one
time) quite satisfactory. As instrument manufacturers raised
voltage, too many electrons were being buried in the glass
base instead of delivering information to the emulsion. Such
technicalities became proper concerns of life scientists match-
ing conceptual constructs to physical images.

Electron micrography is different from light micrography.
In ordinary photographs, where it takes several photons to
render a single silver halide crystal developable, graininess
depends more on the photographic material. In the TEM, one
electron can render several crystals developable. The more
electrons participate in building the image, the more detail
will be delineated.

Fine, but will too many electrons change the specimen?
And if not, will overexposure start to black out detail?

1040 Circle No. 308 on Readers’ Service Card

For favorable answers, along came the Kopak Electron
Image Plate, with an adequately thick emulsion. Give it as
many electrons as the specimen can stand and compensate
in development for overexposure or underexposure. Many
prefer film to plates, however. Kopak Electron Microscope
Film 4489 has an Estar thick base to eliminate pump-down
problems from solvents, but the emulsion differed in not per-
mitting compensation in development. Therefore, we used
“microscope” instead of “image” in the name to avoid impli-
cation that it was the same.

Now we have a film that indeed we do call Kopak Electron
Image Film (EsTAR Thick Base) SO-163. It is best suited for
recording electrons to 100 kV but can be used in TEMs that
g0 to somewhat higher energy.

For details on all this, use the Reader Service Card or write
Dept. 558, Kodak, Rochester, N.Y. 14650.

SCIENCE. VOL. 192



Add scope to your nuclear research
while you t costs.

=

With or without So plan now to reduce your instru-
the optional energy display scope, the Beckman ment$ costs while you increase its performance
bench-top Biogamma " nuclear counting capabilities. For full technical information on
systems provide final-answer high performance Beckman Biogamma Systems, contact Scientific
at minimum cost. Instruments Division, Beckman Instruments,

Three-channel capability, manual and Inc., PO. Box C-19600, Irvine, CA 92713.

automatic modes, 200-sample capacity, and gain
control to insure repeatability and drift free
operation are all standard features.

As is ease of operation. Window settings
can be accomplished by either precalibrated
plug-in Iso-Set™ modules available for all the
common isotopes of interest or by variable
control. Sample size is variable too. Use either
standard size clinical tubes or Beckman Bio-
Vial™ types.

Accuracy can be assured by a 2" crystal
detector designed for volume-independent
counting of low energy isotopes. Constant
counting efficiencies are obtainable for both
precipitates and solutions.

And efficient data can be reduced by a
broad variety of efficient calculator and teletype
interface equipment. The Wang System 600 and
2200 programmable calculators, for example.

Beckman®
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CONTENTS: R. L. Cohen, Elements of Mbdssbauer Spectros-
copy. Metallurgy: L. H. Schwartz, Ferrous Alloy Phase Trans-
formations. Colloid and Interface Chemistry: G. W. Sim-
mons and H. Leidheiser, Jr.,, Corrosion and Interfacial
Reactions. Biological Studies: G. Lang, Experimental Tech-
niques for Biochemical Studies. W. T. Qosterhuis and K.
Spartalian, Biological Iron Transport and Storage Com-
pounds. P. G. Debrunner, Enzyme Systems. Solid State

APPLICATIONS OF MOSSBAUER SPECTROSCOPY, Volume 1

edited by RICHARD L. COHEN

Chemistry. P. K. Gallagher, Monitoring of Solid State Reac-
tions. A. Kostikas et al., Analysis of Archaeological Artifacts.
B. Keisch, Analysis of Works of Art. V. |. Goldanskiiand L. A.
Korytko, Some Applications to Polymer Science.

1976, 368 pp., $24.50/£13.50; subscription price, $20.80
ISBN: 0-12-178401-0

CONTEMPORARY ISSUES IN EXPERIMENTAL PHONETICS

edited by NORMAN J. LASS
A Volume in the PERSPECTIVES IN NEUROLINGUISTICS AND PSYCHOLINGUISTICS Series

CONTENTS: Part |. Research Techniques: H. Wakita, Instru-
mentation for the Study of Speech Acoustics. J. H. Abbs and
K. L. Watkin, Instrumentation for the Study of Speech Phys-
iology. Part 1l. Speech Production: R. D. Kent, Models of
Speech Production. D. W. Warren, Aerodynamics of Speech
Production. J. H. Abbs and G. R. Eilenberg, Peripheral
Mechanisms of Speech Motor Control. Part 1ll. The Speech
Signal: J. E. Shoup and L. L. Pfeifer, Acoustic Characteristics
of Speech Sounds. /. Lehiste, Suprasegmental Features of

Speech. Part 1V. Speech Perception: M. Studdert-Kennedy,

Speech Perception. P. D. Bricker and S. Pruzansky, Speaker

Recognition. C. I. Berlin and M. R. McNeil, Dichotic Listening.

R. M. Warren, Auditory lllusions and Perceptual Processes.

D. S. Beasley and J. E. Maki, Time- and Frequency-Altered

apegch. J. F. Brandt, Perceptual Psychophysics: Speech
earing.

1976, 512 pp., $19.50/£10.70 ISBN: 0-12-437250-3

LEUKOCYTE MEMBRANE DETERMINANTS REGULATING IMMUNE
REACTIVITY

Proceedings of the Tenth Leukocyte Culture Conference

edited by VINCENT P. EIJSVOOGEL, DIRK ROOS, and WIM P. ZEIJLEMAKER

The Tenth Leukocyte Culture Conference, held in Amster-
dam, September 10-13, 1975, focused on the theme: “Leu-
kocyte Membrane Determinants Regulating Immune Reac-
tivity.” The present volume makes available 140 original
contributions by leading researchers in leukocyte culture.
SECTION HEADINGS: Ligand Binding and Subsequent
Changes in Membrane Properties (25 articles). (Antigen) Re-
ceptors on Lymphocytes of Different Subpopulations (20
articles). Augmentation versus Suppression of Immune Reac-

CONTENTS: G. R. Bullock and R. R. Parsons, Photography in
Pharmacological Research. D. J. Drury, Some Aspects of the
Reproduction of Diffraction Patterns. H. L. Gibson, Infrared
Photography, A Versatile Tool, G. W. Rogers, Photography in
Paediatrics. J. C. Ruckman et al., Photography in Materials
Science. T. E. Ward, Photographic Aspects of Archaeology.

1976, 458 pp., $39.75/£16.00 ISBN: 0-12-517960-X

The repetition of behavioral and physiological patterns in
plants and animals are described as biological rhythms. Be-
cause the rhythms persist unchanged in the laboratory—in
the absence of day-night environmental cycles—they are
thought to be under the control of a so-called living clock. An
Introduction to Biological Rhythms describes the hundreds
of organismic rhythms known to science and the clockworks

tivity Controlled by Leukocyte Membrane Determinants (17
articles). Gene Products of the Major Histocompatibility
Complex in the Immune Response (36 articies). Mediation of
Effector Functions by Membrane Determinants in Different
Leukocyte (Sub) Populations (29 articles). Leukocyte Mem-
brane Determinants in Differentiation and Maturation (9
articles).

1976, 800 pp., $26.50/£14.60 ISBN: 0-12-233750-6

PHOTOGRAPHIC TECHNIQUES IN SCIENTIFIC RESEARCH, Volume 2

edited by A. A. NEWMAN

PHOTOGRAPHIC TECHNIQUES IN SCIENTIFIC
RESEARCH, Volume 1

edited by the late JOHN CRUISE and A. A. NEWMAN

1973, 360 pp., $24.75/£7.60 ISBN: 0-12-198650-0

AN INTRODUCTION TO BIOLOGICAL RHYTHMS

by JOHN D. PALMER

governing them. Among the topics surveyed in this heavily
iliustrated book are: major properties of rhythms and basic
terminology; daily rhythms in plants, animals and man; tidal
rhythms in shore-dwelling organisms; and the role of the
biological clock in animal orientation and photoperiodism.

1976, about 375 pp., in preparation ISBN: 0-12-544450-8

N.B.: Postage plus 50¢ handling charge on all orders not accompanied by payment.
Prices are subject to change without notice

ACADEMIC PRESS, INC.

A Subsidiary of Harcourt Brace Jovanovich, Publishers
111 FIFTH AVENUE, NEW YORK, N. Y. 10003
24-28 OVAL ROAD, LONDON NW1 7DX
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_ Tochange the volume,
just turn a knob.

_ Tochange reagents,
- justunscrew a cylinder.

You'd expect a new dilutor-dispenser to be fast and
accurate. The Eppendorf 5232 Dilutor/Dispenser is exactly
that: 2.4 seconds per dispense, 6.4 seconds per dilution,
with better than 0.5% precision.

What you might not expect is such operating
« ease. Simply turn a knob to set any of 20 pre-
calibrated absolute volumes, from 10 to 1000l

for dispensing, or 10 to 250ul for diluting
(in ratios of 1:100).

The 5232 utilizes an electronic pulse-
activated piston within a quick-change
glass/Teflon® reagent cylinder. In dispensing,
the piston displaces a pre-selected volume of
reagent. In dilution, a pre-selected volume of
sample is drawn up into the tip and then is
rinsed out with a pre-selected volume of
reagent. Cylinder and piston together screw
out instantly for storage, refrigeration, or to
change to reagent in another cylinder. The
entire unit is without valves; even suspensions
may be dispensed (as in RIA) without leakage.

The 5232 consists of separate Dispenser
and Dilutor modules. If desired, the Dispenser
5211 may be acquired first and the Dilutor unit
added later. For interesting literature, just write:
Eppendorf Division, Brinkmann Instruments,
Cantiague Rd., Westbury, N.Y. 11590. In Canada:

£ 50 Galaxy Blvd., Rexdale (Toronto), Ont.
- ADIVISION OF E d -

=4 Dilutor/Dispenser

Fast,accurate, :
precise and convenient.

Circle No. 200 on Readers’ Service Card
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NEWPZMILES

FROM

==, RESEARCH
PRODUCTS

MANUFACTURERS
OF THE PENTEX®
BRAND OF
BLOOD PROTEINS
FROM
VARIOUS
reriNnogens, SOPECIES 4 symins

(FRACTION 1) (FRACTION V)

For use in procedures for CRYSTALLIZED
determining Thrombin and other . .
Powders and solutions for use in

clotting factors by kinetic and/or clot studies involving binding, dilution,

ORACIY MENRIgORs. q stabilization and transport.
GAMMA GLouLins,  HUMAN Q
HORSE

(FRACTION 1) FRACTION V

3 In various forms, grades, derivatives
For co-precipitation in radio-

_ and sizes utilized in transport,
immunoassay methods where antigen-

¢ growth promotion, activation, en-
antibody complex is separated hancement, supplementation and
from free antigen by protein

stabilization techniques.
precipitation techniques. ‘

For immunological studies involving MONOMERIC
tolerances, association kinetics, Bovi d 8 aoilufi
transport and binding research, SHHP ovineipowaer and Saition as a

i —anti : reference standard for colorimetric
antigan-antioady resposr;i?hggitsl‘bgflg assay methods, protein analytical

techniques or as a molecular weight

BETA GLOBUL'NS mnm"{ standard in physical studies.

(FRACTION I1l) REAGENT SOLUTIONS
The source of the various grades I"[ In varying concentrations with
of Th;osr:;);n fo;ustec‘;n clotting fa(t:;or ?nd v¥ithout preservativcas an? eladd‘i- I
s and studies or in routine y ives for use in immunohematologica
coagulation tests. procedures, dilution, standardization,
growth promotion and density
ALPHA GLOBUL'NS gradient separation techniques.

(FRACTION 1V)

For growth promoting activity

and/or inhibition studies and as a

source of Thyroxine binding globulin
for purification or for affinity nABﬂ"

binding of Thyroxine.

Research Products
Miles Laboratories, Inc.
Elkhart, Indiana 46514

m‘l’ Phone: 219-264-8804

More detailed description of these
products can be found in our new
Biochemicals Catalog. If you don't
have one, write the office nearest you
for your free copy.
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4051 personal computing:

Ask a BASIC question,
get a Graphics answer.

Compare Tektronix’ 4051 to any
other compact computing system.
There’s a Graphic contrast.

Wide-ranging performance right
at your desk. BASIC power.
Graphics power. Terminal capa-
bility. You've got instant access to
answers, all from one neat
package.

Easy-to-learn, enhanced BASIC.
We took elementary, English-like
BASIC, and beefed it up for more
programming muscle. We've
designed it with MATRIX DRAW,
features like VIEWPORT,

WINDOW, and ROTATE, to help
you get your teeth into Graphics
almost instantly.

There’s a Graphic contrast.

The 4051 will handle most appli-
cation problems. But for your most
complex problems, the 4051’s
Data Communications Interface
option can put you on-line to
powerful Graphic applications that
no stand alone system can tackle.

Just $6995.* Less than most
comparable alphanumeric only
systems. Including 8K workspace,
expandable to 32K, with 300K byte
cartridge tape drive, full Graphics
CRT, upper/lower case, and all
the BASIC firmware.

P —
-~

Talk to Tektronix today! Your
local Sales Engineer will fill you in
on our 4051 software. Qur range of
peripherals. Our flexible purchase
and lease agreements. And he'll
set up a demonstration right on
your desk. Call him right now, or
write:

Tektronix, Inc.
Information Display Group
P.O. Box 500
Beaverton, Oregon 97077

TEKTRONIX
S

Circle No. 305 on Readers’ Service Card



Speculations and facts on the sources of planets,
Earth, and life by Robert Jastrow, Philip Morrison,

Cyril Ponnamperuma, George Wald.

Universe

What is man’s deepest mystery?
Perhaps it is his own origin and that of
his world. How did life begin? Where?
... How did primitive life evolve into
man? ... How did the earth form? ...
How was the universe created? . .. What
of the genesis, life, and death of stars?
... What do pulsars and quasars signify?
How were elements created?

Four of the world’s leading scientists
probe these questions in ORIGINS.

They talk of experiments that recreate the
conditions for life . .. speculations on

the forces of evolution . .. clues to life
origins found in meteorites . .. the
underlying order in the chaotic formation
of stars and solar systems . . . the search
for the true age of the earth.

The quest to understand our beginnings
is an eternal one. We've used our
intuition, our reasoning ability, and the
steady accumulation of scientific tools
to follow that quest. Through these four

S \ Department 0-2

A

talks, the listener learns how far we've
come, what we now understand, and
where we have to go.

ORIGINS is an attractive album with
four 50-minute cassettes and an
accompanying booklet. Ideas, facts, and
speculations are given in layman’s
language—just as they were originally
given in public lectures in

Washington, D.C.

This album is ideal for the inquisitive
mind that wants to understand the
nature of stars, the universe, the earth,
and life. For the science student,
ORIGINS shows how scientific method
and tools—those of chemistry, physics,
astronomy and geology—can be applied
to this basic mystery. And for everyone,
ORIGINS is the opportunity to listen

to scientific work-in-progress.

Price: $34.95 to AAAS members.
$39.95 to nonmembers.

AMERICAN ASSOCIATION for the ADVANCEMENT OF SCIENCE

1515 Massachusetts Avenue, N.W., Washington, D. C. 20005

Please send me _____ albums of ORIGINS at $39.95 each ($34.95 for AAAS members).

[ Check enclosed

J Please bill me later

(Member orders must be accompanied by remittance.)

Name

DESIGN IN THE UNIVERSE
George Wald, Harvard University

TO THE THRESHOLD OF LIFE
Robert Jastrow, NASA Institute for
Space Studies

THE ORIGIN OF LIFE
Cyril Ponnamperuma, University of
Maryland

INTELLIGENT LIFE BEYOND THE
UNIVERSE

Philip Morrison, Massachusetts Institute
of Technology

Address

_ State

City

Zip

1046
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nuclear
instruments

... but don’t make
your decision
without considering
the leader

Before you buy any nuclear instrumentation with those long-
awaited funds, look at all the possibilities. And we modestly
suggest that Searle Analytic should be one of those possibil-
ities. Here's why:

Price range: Of all manufacturers, Searle Analytic offers the
widest range of instrument prices. If you wish to purchase a
system from a single grant we offer the lowest priced full
capability gamma and beta systems you can find. Or if you
planto pool funds from a number of grants, we offer the highest
capability, multi-user, automatic DPM and dose level system
available. Or anything in between.

Experience and reputation: Searle Analytic (Formerly
Nuclear-Chicago) has had over 30 years of experience in
pioneering, design, and manufacture of nuclear instruments,
and this experience is available to help you make reasoned
choices and solve problems. Hundreds of laboratories rely on
us already. You can too.

So please look us over before you make any irrevocable
purchase decision. We think Searle offers you advantages you
can't overlook.

Now you’re ready to buy

Have you considered...

Mark lll liquid scintillation system: Automatic DPM calcula-
tion, high precision regardless of quench, automation of man-
ual operations, readily adaptable to future needs, remarkable
operating economy, more. $24,900.

Delta 300 liquid scintillation system: Priced thousands of
dollars less than competitive systems, 300 sample capacity,
simultaneous dual label capability, automatic CPM printout,
plug-in Application Modules, more. $9,350.

RIA-300 automatic gamma counter: The most complete
low-price gamma counter available, time-tested 300 sample
changer, handles all size test tubes, optionally computes and
prints final answers, saves hours of operator time, more. $7,950.

1197 automatic gamma counter: Ideal general purpose 300
sample counter, extremely high efficiency, background sub-
tract, preset count termination for each channel, traditional
true well crystal and lead shielding for E¥B over 200. $11,995.

SEARLE

Searle Analytic, Inc.

(Formerly Nuclear-Chicago)
Subsidiary of G. D. Searle & Co.
2000 Nuclear Drive

Des Piaines, IL 60018, U.S.A.
312/298-6600

30 years experience in nuclear instrumentation
Circle No. 203 on Readers’ Service Card



i We think we have
- 81 very good reasons

tor you to read this ad. ..

Eighty-one tape sets, presenting some of the nation's leading
scientists, exactly as recorded at the AAAS Annual Meeting in
Boston in February. Eighty-one sessions on a tremendous
variety of subjects, recorded “live’” at the convention —not only
the major presentations, but the question-and-answer sessions
as well. These standard audiotape cassettes are ideal for li-
braries, as source material for dissertations, and as spring-
boards for discussion in classroom sessions. Check the listing
for tapes of special interest to you!

Contemporary Issues:
Conservation, Energy,
Food, Public Health

Coal Science and Our National Expec-
tations (76T-217). Four cassettes. $36.

Diet and Cancer (76T-219). Two cas-
settes. $18.

Ecology of Famine (76T-221). Five cas-
settes. $45.

Energy and Food Production: Contemp-
orary Technology and Alternatives
(76T-223). Four cassettes. $36.

Environmental Impact of Coal Mining
and Conversion, Northern Creat
Plains (76T-225). Two cassettes. $18.

Exploration for Hydrocarbons (76T-226).

Two cassettes. $18.

Feasibility and Impact of Urban Food
Production ({76T-228). Two cassettes.
$18.

Food, Nutrition, and Population Policy
(76T-230). Four casscttes. $36.

Future of Health Care (76T-232). Two
cassettes. $18.
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Guaranteeing Our Wildlife Heritage in
2076 (76T-236). Two cassettes. $18.

Introduction to Occupational Health and
Safety (76T-239). Two cassettes. $18.

Malnutrition, Behavior, and Social Or-
ganization (76T-241). Four cassettes.
$36.

Malthus Thwarted—So Far (76T-242).
Four cassettes. $36.

Mortality, Population, and the National
Economy (76T-247). Two cassettes. $18.

Oil from the Oceans: Premises and
Prospects (76T-250). Two cassettes.
$18.

Optimal Use of Non-Replenishable En-
ergy Resources (76T-252). Two cas-
settes. $18.

Plant Germplasm Resources— American
Independence, Past and Future (76T-
254). Two cassettes. $18.

Role of Fiber in Human Nutrition {76T-
260). Two cassettes. $18.

Solar Energy: An Interdisciplinary So-
cietal Opportunity (76T-275). Four
cassettes. $36.

Zoos and Wildlife Conservation (76T-
284). Four cassettes. $36.

Atmospheric Sciences

Meteorology and Chemistry of the
Stratosphere (76T-246). Two cassettes.
$18.

Severe Storms and Society (76T-274).
Two cassettes. $18.

Medical Sciences

Bacterial Infections: Vaccines versus
Antibiotics (76T-210). One cassette.
$9.

Genetics and Social Policy (76T-234).
Two cassettes. $18.

Medical, Ethical, and Social Con-
sequences of Widespread Use of
Intensive Care and Resuscitation
Procedures (76T-244). Tour cassettes.
$36.

Medications and the Patient (76T-245).
Four cassettes. $36.

Neural Metabolism, Drugs, and Aging
(76T-248). Two cassettes. $18.

Priorities in Cancer Research: Occupa-
tional and Environmental Carcino-
genesis (76T-255). Two cassettes. $18.

Role of Controlled Therapeutic Inves-
tigations in the Nation's Health Pro-
gram (76T-259). Two cassettes. $18.

Social and Behavioral Sciences

Adolescent-Adult Socialization, Family
Planning, and Health (76T-205). Two
cassettes. $18.

Anatomy of Violence in Today's Society
(76T-207). Four cassettes. $36.

Attitudes Toward Children and Child-
Rearing in the United States: An
Historical Commentary (76T-209).
Two cassettes. $18.

Biofeedback and Self-Control: An En-
lightened Era? (76T-213). Two cas-
settes. $18.

Blood Types and the Mystery of the
Origins of Amerindians (76T-214).
Two cassettes. $18.

Can We Develop a Reliable Applied
Science of Education (76T-215}). Four
cassettes. $36.

Crime: What We Know and What We
Need to Know (76T-218). Two cas-
settes. $18.

Effect of Early Rearing Conditions on
the Child’s Development (76T-222).
Two cassettes. $18.

Fifty Years of Anthropology (76T-229).
Three cassettes. $27.

Future of Neurology and Pharmacology
of Learning and Behavior: Social
Issuesin the Application of New Tech-
niques (76T-233). Two cassettes. $18.

How Times Have Changed: What Hyp-
nosis of Today Can Lead to, Tomor-
row {76T-237). Two cassettes. $18.

Intelligence and Performance: Newer
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Conceptualizations and Relevance for
Behavioral Measures of Success (76T-
238). Two cassettes. $18.

On the Problem of Reconstructing a
Culture: Of What is “A Culture” A
Model? (76T-251). Four)cassettcs. $36.

Psychoanalytic Contributions to the
Parenting Function (76T-256). Two
cassettes. $18.

Race, Genetics, and Intelligence (76T-
257). Two casscttes. $18.

Role of Anticipation in Human Affairs
(76T-258). Two cassettes. $18.

Species—Specific Learning (76T-276).

Two cassettes. $18.

Trends in Social and Economic Strati-
fication in the United States (76T-
278). Two cassettes. $18.

Where To Live? Policy Implications of
Research on Habitat (76T-281). Two
cassettes. $18.

Women oand Mathematics (76T-282).
Two cassettes. $18.
Work in America: Changing Roles

(76T-283). Four cassettes. $36.

Science, Technology, and Society

America: The First Information Society
(76T-206). Four cassettes. $36.

Art, Science, and Technology in Shaping
the Environment of the Future (76T-
208). Four cassettes. $36.

Bicentennial Retrospective and  Pro-
spectives: Opportunities for Women in
Science and Engincering (76T-211).
Two cassettes. $18.

Bicentennial Retrospectives and Pro-
spectives: Science Education for
Women (76T-212). Two casscttes. $18.

Catastrophes: Analyses and Solutions
{(76T-216). Four cassettes. $36.

Early History of the Earth and of Life
(76T-220). Four cassettes. $36.

Engincering of Public Safety: Protect or
Perish (76T-224). Four cassettes. $36.

Fronticrs of the Natural Sciences (76T-
231). Fourcasscttes. $36.

Great Women in Science (76T-235). Two
cassettes, $18.

Limits of the Universe: Is it Open or
Closed? (76T-240). Two cassettes. $18.

Man-Computer Relations: What Will
TheyBe? (76T-243). Two cassettes. $18.

Planning for the Future: Limits and
Prospects {76T-253). Two cassettes. $18.

Role of Rural Technology in Improving
the Economic Development of Less-
Developed Countries (76T-261). Two
cassettes. $18.

Science and  Anti-Science
Three casscttes. $27.

Science for the Naked Eye: Or The
Physics of Everyday Experience, III
(76T-265). Three cassettes. $27.

Science and Revolution (76T-266). Four
casscttes. $30.

Science and Social Risk {76T-268). Two
cassettes. $18.

Science and Society in the 18th Century
and in the Future {76T-269). Three
casscttes. $27.

Science and Technology: Our Afro-

(76T-262).

American Prospective (76T-270). Two
casscttes. $18.

Science Policy and Social Development
(76T-271). Two cassettes. $18.

Science, Technology, and the Handi-
capped (76T-272). Four cassettes. $36.

Scientific Communications and the
Advancement of Science (76T-273).
Two cassettes. $18.

Technology and Values (76T-277). Two
cassettes. $18.

Unfinished Business: 200 Years of Native
American Indian Affairs (76T-279).
Two cassettes. $18.

Viking Mars Science Experiments: Ex-
pectations (76T-280). Four cassettes.
$36.

Public Lectures

Emergence of Bio-chemistry, a Lecture
by Joseph S. Fruton (76T-286). One
cassette. §9.

Income Distribution and Economic-
Equity in the United States, a Lecture
by Andrew E. Brimmer (76T-288). One
cassctte. §9.

Exploration of the Mid-Atlantic Rift, a
Lecture by James G. Moore (76T-287).
One cassctte. $9.

Towards a Human Science, a Lecture by
Margaret Mcad (76T-291). One cas-
sette. $9.

A Lecture by Derek C. Bok (76T-292).
Onc cassette. $9.

A Lecture by Vice President Nelson
Rockefeller (76T-293). One cassctte. $9.

Order Form

{J Check enclosed.
L) Purchase Order enclosed (No._ )

[J Charge my BankAmericard No.

Expirationdateofcard:
U Charge my Master Charge No.

Expiration date of card:

{Allow 6-8 weeks for delivery)

Mail to : AAAS Cassettes, c/o CEBAR
Productions, 2550 Green Bay Road,
Evanston, Illinois 60201.

142d Annual AAAS Meeting Cassettes

Please send me the cassette programs indicated below:

Program No. Title

Price

76T-

76T-

76T-

76T-

76T-

Name

Total....$

_ Title

Signature

Institution

Address ... __

City _ State
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== Polyslab

e

Now, one P.A.G.E. unit
that can handle all
four investigative
techniques.

Analytical

Preparative

Two Dimensional

Gradient

The Buchler
Polyslab for
gel electrophoresis.

For several months Buchler engineers
analyzed every facet of P.A.G.E. technology.
They listened and learned as feedback kept
coming in from independent investigators
like yourself. They discovered what your
P.A.G.E. resolution problems were, and they
worked to resolve them. The result is a gel
electrophoresis instrument that outperforms
anything in the field today.

Buchler's Polyslab can actually handle all
four polyacrylamide electrophoresis
techniques: analytical, preparative, two
dimensional and polyacrylamide gradient
electrophoresis. And its mounting and
polymerization apparatus has been precision
engineered for easier gel preparation. Just
ask your Buchler dealer to give you a close
look at the Polyslab today. You'll find Buchler
put a lot of good thinking into the Polyslab,
so you can get better results out of it.

Features include: Choice of two gel sizes, precision
tooled mounting and polymerization stands, 3-way
buffer circulation; optional tube adapters; heat
transfer coil; and interlocking electrode plugs.

SEARLE

Buchler Instruments

Division of Searle Analytic Inc.
1327 Sixteenth Street
Fort Lee, New Jersey 07024

i
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The Logical Electron Microscope.

Introducing the expanded
3.5A Zeiss EM-10 system.

We call it the Logical Electron Mi-
croscope because it was designed with
the researcher and his needs in mind.
Forty years of electron microscope ex-
perience went into its planning. The rg-
sult is an instrument that, in the 3.5A,
500,000X range, is the easiest-to-oper-
ate, most versatile electron microscope
ever made.

The only truly automatic

camera system.

You can select any one of three
cameras (3%” x 4”7, 70mm rollfilm, and

35mm) instantaneously.
Pushing just one button

1. switches off the white panel
light,

2. raises the fluorescent screen,

3. imprints the negative with a

5-digit consecutive number, the magnifi-
cation, the accelerating voltage, the year,
and an operator key letter,

4. sets the automatic exposure ac-
cording to selected-area electron-density
measurement in screen center,

5. takes a perfectly exposed elec-
tron micrograph, and

6. advances the negative.

You can take pictures all day, every
day with unequalled efficiency. The large
built-in dessicator holds 500 pre-loaded
cassettes, so you always have an ample
supply at hand. And since all information
you need is recorded automatically on
the negative, you don’'t even have to
pause for record-keeping.

Designed for

flexibility.

The most valuable accessories,
such as the uniquely easy-to-use High

An X-Ray analyzer of
your choice can be at-
tached at a 45° angle,
so the specimen can
remain horizontal for
normal viewing and re-
cording.

Synapse between two glomus cells of the rat carotid body at
various angles of tilt. Without tilt the pre- and postsynaptic mem-
branes are indistinct, because the plane of the section is tan-
gential to the plane of the synapse. At —40°, the synapse
appears as if cut in cross-section. At + 40° a view of the synapse
is obtained nearly orthogonal to that of —40° tilt. Taken with the
EM-10 by Dr. Donald McDonald, Cardiovascular Research Insti-

tute, University of California, San Francisco.

(Since publication printing cannot show the incredible detail,

send for full size glossies.)

Resolution Goniometer and any X-Ray
analyzer of your choice, can be added
without exchanging specimen stages or
lenses. Without re-alignment. Without
restricting the microscope in any way
for other uses.

The High-Resolution Goniometer,
for example, can be permanently at-
tached to the column for convenient
motorized sample manipulation without
affecting the focal length, magnification,
or resolution. It takes just a few seconds
to change from the Goniometer specimen
holder to any other, standard or special.
You can see why it's the Logical Electron
Microscope. The logical thing for you to
do now is to get complete details.

Nationwide Service.

The low-priced Zeiss EM-10 means savings to start with, and continual
dividends in time saved and trouble-free performance year after year.

THE GREAT NAME IN OPTICS

Carl Zeiss, Inc., 444 5th Avenue, N.Y., N.Y. 10018 (212) 730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston,

Los Angeles, San Francisco, Washington, D.C.

11 JUNE 1976
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In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416) 449-4660.
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HR-40

3 and 4 Channel

Strip Chart Recorder

OMNIGRAPHIC

New from Houston Instrument

. Standard options available

« 10” or 250 mm recording width

« Disposable fiber tip cartridges in four
colors

« All pens cover full chart width (Writing
distance between channels only 2 mm)

hEWSten
instrument

ONE HOUSTON SQUARE (at 8500 Cameron Road) AUSTIN, TEXAS 78753

(512) 837—2820 WX 910-874-2022 Gt_:ablleBl-:O_lNCO
ochesterlaan i1stel eigium
EUROPEAN HEADQUARTERS p), |."069/277446 Telex Bausch 81399

“the recorder company”

® A registered trademark of Houston Instrument

DIVISION OF BAUSCHG& LOMB @

Price from $3200.
Full scale response Y sec.

Choice of 2 interchangeable, plug in,
input modules. 0.5mv to 200v full scale

Either English or Metric chart speeds

16 Switch selectable chart speéeds
1 inch/min. to 24 inches/hr.
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Get a picture

See it now on your Tektronix
display. See it forever on Versatec
hard copy.

Push one button. The Versatec
printer/plotter transforms perish-
able CRT images into permanent
hard copy. Any image. Any time.
So now you can store, retrieve,
and share visual information on
paper. For record. For analysis.
For presentation.

Versatec electrostatic printer/
plotters produce high contrast
visuals with enhanced detail.
Unlike silver paper, our copies
never fade or deteriorate. And
they cost one-fourth as much,
only 2¢ a page.

But the good news gets even
better. While the printer/plotter
is serving up to four CRT's per
controller, it can print on-line
from computer at up to 500 132
column lines per minute, and
plot at speeds of an inch per
second. Replacing dedicated
hard copy device, line printer,
and pen plotter cuts your
hardware cost by as much as
$10,000.

oy
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you can keep

Do you have a Versatec printer/
plotter? You can have CRT hard
copy for the cost of a controller.
Prices start at $1250% If you

aren't enjoying the versatility,
reliability, and quiet economy of
Versatec electrostatic writing, we
can supply a complete output
package for virtually any Tektronix
terminal or video source and most
computers.

Plug-compatible controllers for
Tektronix 4006, 4010-1, 4012,
4013, 4014-1, 4015-1, 4051 or
613. Available in single unit,
multiple terminal, long line, and
extra multiple configurations.
Video hard copy controllers
available for virtually any digital
video source.

Get a picture you can keep.
Check readers' service number
for comprehensive brochure or
ask for demonstration.

vVERSATEC

A XEROX COMPANY

2805 Bowers Avenue
Santa Clara, CA 95051 —="
(408) 988-2800

£
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Thermionic versus Field Emission
...the future of SEM technology.

Yesterday

When Coates & Welter was
formed in 1970 to apply field emis-
sion technology to the scanning
microscope, SEM performance
was limited by the low brightness
and energy spread of the therm-
ionic electron gun. When our first
CWIKSCAN® SEM's showed a
1000 % gain in brightness and an
order-of-magnitude reduction in
energy spread, most other manu-
facturers grudgingly began field
emission development programs
of their own.

Coates & Welter's new Model 106A Field Emission
Scanning Electron Microscope combines magnifications
up to 200,000% (with depth of focus up to 20 times
greater than other SEM’s) with “matched” electron optics
capable of 60A resolution at 15kv, 300A at 1kv and 50A
in STEM mode.

Today

Today, you can buy a field emis-
sion SEM from Etec, Hitachi,
JEOL and most other SEM man-
ufacturers. Because of the sub-
stantial performance advantage
of field emission over thermionic
designs, they've introduced this
new technology in “top of the
line” premium-cost instruments.
At Coates & Welter, we've built
only field emission systems for
six years. We offer a full range
of models from $45,000 . . . and
every one of the nearly 200
CWIKSCAN® SEM's in use world-
wide incorporates a field
emission electron gun.

Tomorrow

As other manufacturers learn how
to take full advantage of field emis-
sion technology, they’ll discover
exciting new SEM performance
features. Eventually, they'll offer
flicker-free tv-rate scanning at any
magnification (with a brighter
beam, field emission SEM’s can
scan faster). High magnification
micrographs of uncoated non-
conducting samples with no
damage to the sample (tv scan
rates minimize charge effects and
sample damage). 30A resolution
at high voltage (some thermionic
systems may achieve 60A).

300A resolution at 1kv (the best
thermionics offer 1000A at 1kv).
Greatly reduced maintenance
(contamination-free ion vacuum
pumps, no column cleaning, no
liner or aperture replacement, for
example). 20 X depth-of-field gain
at the push of a button (like the
CWIKSCAN® “lens-off” switch).
Reduction of typical exposure
times from 60 seconds to 16
seconds. Direct video-taping of
microphotographic images. Ultra
sharp micrographs (with our
unique 4200-line micrographic
system). And constant, depend-
able resolution capability because
there’s no filament deterioration
(there’s no filament).

Eventually, they'll all develop field
emission technology to its full
potential. But why wait . . . it’s all
available today in every Coates
& Welter CWIKSCAN® Scanning
Electron Microscope.

COATES = WELTER

777 North Pastoria Avenue, Sunnyvale, CA 94086, 408-732-8200
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Now your J.I. Baker distributor can
also ship you things he doesn’t have!

How can your Baker distributor ship you things he doesn’'t have? Easy. He
now can immediately contact the Baker Super Service Center and—
in almost every instance—have the desired item shipped directly to you
within 24 hours. It's as though your J. T. Baker distributor has just added the
largest reagent warehouse in the world to his backyard to serve you. (To
super-serve you.)

Now depend on your nearest Baker distributor for all of your laboratory
reagent needs. He's listed on the facing page.

And do you have our new 428-page Catalog 750 featuring thousands of Baker
quality laboratory chemicals? If not, please write. Thanks.

@

.0 0 8 8 R % 8 8 3 3 3 3 3 3\ 3 8 3 8 8 N 8 N N

y 4

TSV

And, of course, J. T. Baker’'s Super Service is also available for...

\
:
30 NEW CERTIFIED STAINS.

analysis on the label. Examples: Acid Fuchsin, Malachite Green, Giemsa

Stain, Hematoxylin, Jenner's Stain, Wright's Stain. That makes a total JTBaker :

More than 30 certified stains have been added each with the specific lot A

of 82 that you'll want to know about.

Buffers, too. Dozens of them in our catalog. V@

J. T. Baker Chemical Co., 222 Red School Lane, Phillipsburg, N.J. 08865 201859-5411

NS S S S S S S S SN SCSSSSSSSSSSSS\S
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TIAA-CREF
Supplemental
Retirement
Annuities

: Teacyg,
RS iyg,
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Supplemental Retirement Annuities (SRA’s) are new forms of TIAA and CREF contracts
designed expressly for use by persons who want to set aside tax-deferred retirement
funds over and above amounts being accumulated under their institution’s basic
retirement plan. They are available for employees of colleges, universities, private schools
and certain other nonprofit educational organizations with tax-deferred annuity
(salary-or-annuity option) programs. Through a properly drawn agreement

with their institution, staff members may divert part of their compensation before

taxes to the purchase of these new contracts.

001,

And SRA’s are cashable at any time. this means that

if the money accumulated by salary reduction is needed before retirement, the SRA
contracts can be surrendered for their cash value. Benefits, whether payable in cash or
as income, are taxable as ordinary income when received.

For more information and answers to questions send for your copy of the booklet on
Supplemental Retirement Annuities.

F_____—————___

Send me a booklet describing TIAA

TIAA-CREF Supplemental Retirement Annuities.

Name

Address

Street

Nonprofit
Employer

1
i
|
|
i
I
i
|
|
|

Teachers Insurance and Annuity Association Wi
730 Third Avenue, New York, New York 10017 !

I City State Zip

—— ——— — — —— — — — — )
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Now we give
you the best
of two valves.

Use the new Rheodyne Model 7120
Syringe Loading Sample Injector Valve
in two ways. Use it to fill loops
conventionally for maximum precision
or in the partial loop variable volume
filling mode with only 0.5 microliter
sample loss.

Here's the valve for maximum
versatility in HPLC sample injection.
Load the sample by syringe through
built-in needle port. Works up to
7000 psi. The removable sample loop
is available in sizes of 10 microliters up.

This new Rheodyne Sample Injector
Valve represents a significant improve-
ment over our own as well as other

“universal injectors.” From a price,
performance and convenience aspect,
there’s no better injector available.
Speaking of prices, the Model 7120
with a 20 microliter sample loop sells
for $490. Sample loops from 10
microliters to 2 milliliters are offered.

More information

Ask us for complete data.
Call or write Rheodyne Company,
2809 - 10th St., Berkeley, CA 94710.
Phone (415) 548-5374.

RHEODYNE
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LETTERS
Details of the DeFunis Case

John Walsh, in his article ““Universi-
ties and the law: Legislation, regulation,
litigation”> (News and Comment, 23
Apr.. p. 354). refers to the University of
Washington and says that ‘‘with about
15.000 students, it is the second largest
employer in Seattle.”” The reference
should have been to 15,000 employees,
not students, since more than 35,000 stu-
dents are currently registered at the Uni-
versity of Washington.

In his discussion of the DeFunis case,
Walsh omits a stage of the proceedings
which is quite important. While DeFunis
won his case in a lower court, the Univer-
sity appealed it to the Supreme Court of
the State of Washington, which reversed
the lower court’s decision and upheld the
position of the University of Washing-
ton. Thereafter DeFunis appealed to the
Supreme Court of the United States,
where the case was ultimately declared
moot. Because the University had com-
plied with the lower court’s order requir-
ing DeFunis’s admission, and Justice
Douglas had stayed any change of that
order pending DeFunis’s appeal to the
U.S. Supreme Court, DeFunis was able
to remain in school during the entire
pendency of the litigation.

Otherwise, Walsh'’s article performs a
useful service in describing the increas-
ingly heavy involvement of courts and
lawyers in the affairs of higher educa-
tion.

JaMEs B. WiLsoN
University of Washington Division,
Office of the Attorney General,
State of Washington,
Seattle 98195

Energy in the Soviet Union

Philip H. Abelson’s editorial ‘‘Energy
diplomacy’ (30 Apr., p. 429) is one of
the most significant he has written. How-
ever. in comparing U.S. and Soviet re-
sources, he mentions only oil and natural
gas. The unfortunate aspect of the prob-
lem is that the Soviets are leading the
Americans in almost every aspect of the
energy problem.

The Soviet Union has five huge river
systems and a considerable part of the
Amur system, which they share with the
People’s Republic of China. Although the
Dnieper River system has been fully de-
veloped to take advantage of its hydro-
electric capabilities and the Volga is rap-
idly being developed (I), the rivers of

Siberia are only in the early stages of
development. Full development of the
hydroelectric potential of all these river
systems could provide the complete elec-
trical needs (residential, commercial,
and industrial) for between 70 million and
100 million people. One source estimates
that the Soviets may possess as much as
12 percent of the world’s potential hydro-
electric power (2).

In the nuclear energy field the Soviets
now have a prototype breeder reactor in
operation (3), whereas the United States
won’t have its prototype in operation
until some time in the 1980’s. One of the
world’s largest research programs on nu-
clear fusion has been in existence in the
Soviet Union for many years. including
research on both magnetically confined
plasmas (4) and laser fusion (5). The
concept of the Tokamak, now used in
both the U.S. and Soviet research pro-
grams, originated in the Soviet Union.

The Soviet Union also has one of the
two existing electric generating stations
using tidal power (6) and, even though
small, it is one more tidal energy plant
than the United States possesses. The
Soviets also have significant research
and development programs in other ener-
gy areas, such as MHD (magnetohy-
drodynamics) (7) and geothermal (8).
About the only area in which the United
States appears to have a significant lead
over the Soviets is in solar energy, but
we are only beginning to emphasize this
source.

While we grow more and more depen-
dent on foreign oil as our primary source
of energy, the Soviets continue to devel-
op and amass domestic energy re-
sources. These two distinctly different
courses of action could easily create a
significant energy imbalance in the not-
too-distant future. All the talk about the
relative strengths of the two countries
would then become nothing more than
hollow rhetoric.

C. SHarp CoOK
Department of Physics,
University of Texas, El Paso 79968
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Solar Energy Development

Christian B. Anfinsen’s comment (Let-
ters, 16 Apr., p. 202) that a major solar
energy effort might unburden us of de-
pendency on nuclear power is appro-
priate. Analyses in the Project Indepen-
dence task force report on solar energy
(1)—to which more than 100 profession-
als from government, industry, and aca-
demia contributed—suggest that by the
end of the century the nation could be ob-
taining about four times as much total
energy, and about twice as much elec-
tricity, from the sun (/, p. I-7) as is ex-
pected from nuclear fission (2, pp. V-5,
VI-2, and VIII-6). Each of four individual
solar technologies has the potential to
deliver more power sooner than, and at
least as cheaply as, the liquid metal fast
breeder reactor (LMFBR).

Incomprehensibly, the Administration
is deliberately moving slowly in devel-
oping this potential. The definition report
of the National Solar Energy Research,
Development, and Demonstration Pro-
gram issued by ERDA (Energy Research
and Development Administration) pro-
jects outputs of solar electricity that are
22 to 27 times less in 1985 and S to 13
times less in the year 2000 3. pp. 1-4. V-
5. and V-6) than those projected in the
Project Independence report. In contrast
to the heavy documentation of the latter,
the ERDA report gives no details about
the derivation of its estimates. Of the
goal set for solar energy production, it
acknowledges that ‘*Significantly higher
levels are possible . . . . and describes
the goal as *‘. . . a modest and highly
attainable impact for solar energy in
deference to conventional fossil fuel and
nuclear sources [italics mine]’” (3. p. V-
6).

The final environmental statement on
the LMFBR ) recently released by
ERDA treats the solar alternatives super-
ficially and, like the definition report,
makes no reference to the Project Inde-
pendence report, which is still the most
comprehensive analysis of the solar ener-
gy potential.

Although more than 60 percent of the
mail sent to ERDA is said to be con-
cerned with solar energy (5), as of 20
February, only 72 of ERDA’s 8000-odd
employees were assigned to the Division
of Solar Energy. Even its Office of Public
Affairs, with 92 employees, had more.

ERDA recently created a new adminis-
trative division for the LMFBR, while its
Division of Solar Energy continues to be
responsible for varied technologies,
some of which have no more in common
with each other than with hydropower
or coal, which are also forms of ‘*solar”
energy.
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Nuclear advocates say that solar pow-
er is too costly. But they do not acknowl-
edge that government promotion and
subsidy give nuclear power an artificial
competitive advantage. Certainly, the
characterization by Zebroski and Min-
nick (Letters, 26 Mar., p. 1214) of nucle-
ar power as ‘‘highly attractive as a
source of long-term, low-cost power’’
should not go unchallenged. The cumula-
tive direct cost to the federal government
of supporting nuclear power through the
end of 1975 was about $8.15 billion (1975
dollars). This is equivalent to 15.9 mills
for every kilowatt-hour of commercial
nuclear power ever generated in the na-
tion. It is equivalent to about 85 percent
of the total capital that industry had in-
vested in all commercial nuclear plants
operating at the end of 1975 (6). During
1975, the federal government spent about
10 percent more supporting fission power
than the nuclear industry spent to gener-
ate power (if we assume a high estimate
of 5 mills per kilowatt-hour as the indus-
try’s production cost) (6, p. XV). During
the coming fiscal year, the federal cost of
nuclear power is due to increase 35 per-
cent, but the nation’s licensed nuclear
capacity will increase during 1976 by
only 13 percent. The budget of the Nuclear
Regulatory Commission alone averages
well over $6 million for each 1000 mega-
watts of nuclear capacity (the size of a
large reactor) licensed at the end of 1975.
Indirect federal costs, state government
costs, and other externalities have not
been estimated.

Moreover, costs of nuclear power to
taxpayers are due to sharply increase.
The cumulative federal cost of the
LMFBR program, ‘‘[u]ntil the time that
the option is made available to utilities to
buy a commercially viable breeder’’ (7),
is now expected to be $12.88 billion
(1975 dollars). Before the prototype com-
mercial large breeder is completed, the
cumulative federal cost of civilian fission
power could easily exceed $25 billion
(1976 dollars). This does not include the
expenditures made through the Tennessee
Valley Authority, the world’s largest
purchaser of nuclear reactors; it plans to
spend $9.4 billion to increase its nuclear
generating capacity by 1984.

Moreover, it is not a foregone con-
clusion either that it will be possible to
overcome the technical obstacles to
building a commercial LMFBR or that
it will be possible to make it economi-
cal (4). ERDA’s National Plan says,
“‘Because the technical risks are too
great and the financial pay-offs so far in
the future, ERDA will develop the fuels,
materials, and components technology
to support the construction and opera-
tion of large-scale LMFBR’s by in-
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dustry”” @, vol. 2, p. 89). Nuclear
proponents Hans Bethe and Alvin Wein-
berg have said, respectively, ‘““Nobody
can predict the price of a fast breeder”
@), and ““Whether LMFBR’s can be the
basis for a truly commercial industry still
remains to be seen’’ ¢, vol. 1, p. 1-C-8).

Federal budgets, both present and rec-
ommended, for all solar technologies
combined are less than one-tenth those
related to civilian fission power, and the
budget for the LMFBR alone is almost
five times as great. The proposed fiscal
year 1977 budget for ERDA’s commercial
radioactive waste program amounts to
more than half the projected outlay for
solar energy. Although improved energy
storage is essential for optimal solar
technology implementation, less than 1.5
percent as much is budgeted for this as is
budgeted in support of nuclear fission
power. (Only $2 million is allotted for
improving the storage of hydrogen, one
of the most likely fuels of the future.)
ERDA’s senior solar energy administrator
recently resigned, protesting the low
priority given to harvesting the sun.

In 1952, noting the danger of becoming
dependent on Middle Eastern oil (9, vol.
3, p. 9), President Truman’s Materials
Policy Commission said, ‘“We must look
to solar energy . . . it is time for aggres-
sive research in the whole field of solar
energy—an effort in which the United
States could make an immense contribu-
tion to the welfare of the free world”’ (9,
vol. 4, p. 213). That advice was not fol-
lowed. Nuclear fission, in 1975, after a
quarter of a century of federal promotion
and support, provided barely more than
half as much electricity as that provided
by hydropower—I percent of the energy
used for the nation’s work. One solar
technology alone—wind  generators
equipped with 6 days’ storage capacity—
might deliver this much power as cheaply
by 1985 (1, pp. I-B-10 and I-7).

Can we afford to continue marking time
on implementing the solar technologies
and betting so heavily on an exotic un-
known such as nuclear fission power?

Bruce L. WELCH
61 Newton Road,
Woodbridge, Connecticut 06525
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Breast Cancer and Chemotherapy

In her article of 12 March (News and
Comment, p. 1029), Barbara J. Culliton
discusses a study by Bonadonna et al.
(1), in which chemotherapy was used as
an adjuvant to radical mastectomy, and
criticizes as ‘‘greatly exaggerated’’ my
characterization of the study as a work
of ‘‘monumental importance’’ (2).

Appearance of clinically manifest
breast cancer after the initial resection
predictably leads to death despite tempo-
rary remission. Axillary node metastases
at the time of mastectomy are sentinel
lesions indicative of a high probability of
micrometastases in other body sites.
Without chemotherapy, only 23.9 per-
cent of 163 women with one or more
positive axillary nodes and 13.8 percent
of 87 women with four or more positive
nodes at the time of surgery were alive
10 years later (3).

Modeling from combination chemo-
therapy of acute leukemia, Cooper ¢)
described a chemotherapeutic program
for metastatic breast cancer using five
drugs—vincristine (V), prednisone (P),
cyclophosphamide (C), methotrexate
(M), and 3-fluorouracil (F). In terms of re-
mission induction, this regimen was su-
perior to any single drug therapy previ-
ously employed; nonetheless, half the pa-
tients in a group treated with the five-drug
therapy were dead in 1 year and 75 per-
cent in 2 years (5). Others studied com-
ponents of Cooper’s five-drug regimen by
omitting one or two drugs. A three-drug
combination (CMF) was found more ef-
fective than a single oral drug, L-phenyl-
alanine mustard (L-PAM), in suppressing
metastatic breast cancer (6). Both treat-
ments were then tested immediately af-
ter surgery in women who had axillary
node metastases. The L-PAM study, con-
ducted in the United States, was pub-
lished (7) as a report of early findings ata
time when significant delay in appear-
ance of recrudescent cancer (P = 0.2)

was seen only in premenopausal women.

Bonadonna et al. (I) reported a con-
trolled, randomized trial in 386 women in
which 12 monthly courses of CMF were
administered to one group after surgery;
a control group received no postoperative
treatment. After 27 months, there were
11 relapses in 207 patients (5.3 percent)
in the CMF group and 43 in 179 patients
(24.0 percent) in the control group (P =
< .000001). Furthermore, CMF was sig-
nificantly superior for patients in every
subset of the study classified by age,
ovarian function, number of nodes in-
volved, and extent of mastectomy. This
was also true for the 90 percent of pa-
tients with the commonest pathologic
type of tumor and the 89 percent whose
tumors were more than 2 centimeters in
diameter. Bonadonna et al. presented
their relapse data in the form of life-table
plots, the most effective way to describe
the events that occurred. These events,
in turn, give the best indication of how the
entire group, of which the early members
are a subset, will behave. Treatment fail-
ure distributions after 27 months were
projected to be 10 percent for the CMF
group and 43 percent for the control
group (P = .00002). No patient treated
with the full CMF regimen had relapsed
after the drug therapy was ended. For the
subset of 122 patients with the worst prog-
nosis—those with four or more metastat-
ic nodes—the projected treatment fail-
ures by life-table plot are 19 percent for
the CMF group and 76 percent for the
control group (P = .001). All relapsed
patients are expected to die. Like many
experimental neoplasms, disseminated
human cancer can in some instances be
cured by drugs when micrometastatic,
but rarely when clinically evident. This
principle, adopted from experience with
experimental and clinical acute leukemia,
has also been demonstrated in Wilm’s
tumor, osteogenic sarcoma, embryonal
rhabdomyosarcoma, Ewing’s tumor, and
Hodgkin’s disease. The Italian data and
the experience with micrometastatic can-
cer as a biologic phenomenon rather than
a unique characteristic of breast cancer
support the proposition that some
patients in the CMF treatment group
have been cured. Mortality data after 32
months show a difference: 11 of 179
patients in the control group have died,
compared with only 4 of the 207 patients
treated with CMF (P = .03) 8).

Culliton and Costanza (9) assert that
postoperative chemotherapy is still an
experimental method not to be under-
taken outside the research setting be-
cause of unknown late effects. The drugs
have been in use singly for 18 years or
more, and in combination for half that
time. The risks are reasonably well un-
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derstood. The late effects of the disease
are also well known and are worse. At
current rates some 89,000 women will
develop breast cancer this year in the
United States alone. It is expected that,
of these, 47 percent will have axillary
metastases (/0). These 42,000 women in
1 year cannot all go to the approximately
200 university hospitals and research in-
stitutions in the country. As many as can
should, so the absolute therapy may some
day be found. But emotional, economic,
and logistic considerations preclude this
option for the majority. What use bio-
statisticians if an important, beneficial
finding that could have occurred by
chance only twice in 100,000 times (or
once in a million) is denied to the women
in Anyplace, U.S.A.? If there were delay
for years of follow-up studies before
adopting the therapy, 10,000 women ev-
ery 4 months would be consigned to a
course of inaction that leads to an early
death from metastatic cancer. Women in
these numbers could not conceivably
succumb from adverse effects of the
treatment. There were no drug deaths
among Bonadonna’s patients. Who
makes the lag in translating research
success into clinical practice?

I advocated and advocate research, but
wrote (2) that its impossibility for most
patients should not impede adoption of
this treatment by qualified physicians.
This adjective appears to have gone un-
appreciated; 727 certified internists have
already been further certified by the
American Board of Internal Medicine in
the subspecialty of medical oncology
(11). Hundreds of other physicians are
experienced in the use of these drugs in
patients with advanced, clinically mani-
fest breast cancer, where the chance for
cure approaches zero.

Bonadonna’s study has demonstrated
the effectiveness of CMF in controlling
local recurrence of metastases on the
chest wall (there have been three recur-
rences in the CMF group of 207 patients
and 11 in the control group of 179
patients) and in bringing about improved
remission and survival rates after 27
months. One might hope the use of adju-
vant postoperative radiotherapy for
breast cancer—long-entrenched and
widely used, but with no evidence of
survival benefits (12)—would cease and
give way to chemotherapy (13). Culli-
ton expresses apprehension about ste-
rility from chemotherapy for breast
cancer, a virtual nonissue. Dead women
tell no tales, nursery or otherwise.
Furthermore, less than 20 percent of
women with breast cancer are under
age 45 (10).

After developing his regimen, Cooper
treated in adjuvant fashion 100 women
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with breast cancer with four or more me-
tastatic axillary lymph nodes. Of these,
73 were treated with VPCMF for the 9
months immediately after radical mastec-
tomy. By life-table plot, 70 percent of
them are alive without evidence of dis-
ease after 8 years, a phenomenon strik-
ingly different from Bonadonna’s control
patients but not dissimilar, during the
initial portion of the curve, from his
CMF patients (/4). These data should
also be compared to historical prece-
dents: of 14,294 women with one or more
positive nodes, 58 percent were dead in 8
years (10); of 88 women with four or
more positive nodes, 81 percent were
dead in 8 years (3).

A delicate balance exists between mak-
ing available today’s research achieve-
ments in the practice of medicine and
the conduct of ongoing clinical research
to attain the ultimate objective. The
ethics of the clinical investigator of breast
cancer are concerned not only with
today’s victims; he must serve as steward
for future millions the world over who
will die of breast cancer each decade until
prevention or cure becomes a reality for
all. Salvage of the breast should remain a
secondary goal until salvage of the
patient is firmly assured. The appearance
of these chemotherapeutic data (I, 7,
14), however, which prove the feasibility
of an approach to the real problem of
breast cancer, micrometastatic disease,
is of more significance for today’s patient
than any other therapeutic advance in
breast cancer since the modern era of
breast cancer surgery began before the
turn of the century.

JAMES F. HoLLAND
Department of Neoplastic Diseases,
Mount Sinai School of Medicine,
New York 10029
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Turning Out the Vote

This annual election issue of Science serves as a reminder of how much
the AAAS has changed since the new constitution and bylaws were enacted
in 1973. The reforms made then were intended to return the power of elec-
tion to the members, so that the many rather than the few would determine
the quality of the Association’s leadership. The choice of a president, a
board of directors, a council, the committee on nominations, section chair-
persons, the nominating committees of the electorates, and the members-at-
large of 21 section committees now rests with the members. It is a formi-
dable and expensive process. All of the candidates, it is worth noting, are
volunteers, not in the sense of itching for office but in terms of giving their
time and efforts generously to the advancement of science.

Last year some 29,000 members—about 24 percent of the eligible vot-
ers—cast their ballots for the election of a president of the AAAS. It turned
out to be a close contest between two impressive candidates. We think that
if the new constitution is going to work as it was meant to, the major offices
should at the very least reflect the voting preferences of a majority of the
members rather than a minority, however conscientious that minority may
be.

Voter apathy is a troubling phenomenon in any electoral situation, includ-
ing ours. The AAAS is sometimes alluded to as the “‘lower house’” of Ameri-
can science, suggesting a populist alternative to those venerable institutions
whose members are knighted and lead a more elegant existence. We, in our
humbler way, represent a potential of diverse opinion and energies that
has merits of its own. But if we are democratic in our character, we ought to
exercise the privileges that go with democracy. Turning out the vote is
a good sign that we are alive and well, and that the lower house is in purpose-
ful session.

The prospects for science and technology at the present time are not as
clear as they should be. Perhaps one of the reasons is that the so-called sci-
entific community does not act as a community but is seen as a feudal sys-
tem without a unifying agenda. In such a state it is slow in its reactions and
divided in its objectives. The AAAS, as a kind of loose holding company
connecting nearly 300 affiliated societies, is certainly not the appointed rep-
resentative of science in its relations with government, the media, and the
public. But it can and should have a voice that is heard and respected for the
company it keeps. That voice could come through loud and clear, to a greater
extent than it now does, if its members voted with authority. Counting heads
is one measure of the significance of the AAAS, but counting votes is better.

This issue of Science contains the information about nominees for elec-
tive office; those elected will assume their responsibilities in 1977. Ballots
will be mailed around 1 September, but biographical data will not accom-
pany them. This issue of Science, therefore, should be retained and consult-
ed when the ballots arrive. It would help if members would read the bio-
graphical information and the short statements of the nominees now and
note the candidates they prefer so that in September the ordeal of marking
the ballots will be less trying.

There is much talk of accountability, and the lack of it, where public serv-
ice is concerned. In practice, those in office respond to the concern or the
disinterest, as the case may be, of the electorate. This may not guarantee
accountability, but it probably brings us about as close to it as we are likely
to get, either in national affairs or in the AAAS. The cheerful exhortation to
vote “‘early and often” may not fit the case, but a large and lively vote will
say a good deal about the vital signs of the AAAS.—WiLLiaM D. CAREY



NEW GALEN MICROSCOPE

Your slides have never
looked so good.

Look at your own
slides through our new
GALEN microscope and see how
clear and fine the detail is. And notice
that you get full 2 x 3” coverage.
Named after the famous Greek phy-
sician, GALEN meets exacting Bausch
& Lomb standards.

This fine instrument is ideal for rou-
tine work in colleges, hospitals and
industrial labs. And it meets all spec-
ifications required for a microscope
used to study medicine.

The GALEN microscope is priced at
$746.00*, considerably less than many
microscopes that don’t have all its
features.

We think this is the best microscope
value on the market today. But don’t

Name

free demonstration.

take our word for it. Arrange for a
free demonstration.

Look into GALEN when you're
looking for a microscope:
e Parfocal, coated optics.

® 4x, 10x, 40x, 100x (oil) achromatic
objectives.

e Monocular,
models.

binocular, triocular

BAUSCH & LOMB

Scientific Optical Products Division
Optics Center, Dept. 6602

77406 North Goodman Street
Rochester, N.Y. 14602

[] Have my B&L dealer contact me to arrange a convenient,
[] Send catalog 31-2439.

e In-base, variable control illumi-
nator (30-watt).

e |deal for brightfield, darkfield and
phase contrast observations.

e Observation body rotates 360°,
locks at any point.

* Precentered substage with conven-
ient low rack-and-pinion focusing.

* Graduated mechanical stage; low,
coaxial controls.

* Immediate off-the-shelf delivery.

¢ Bausch & Lomb guarantee, and na-
tionwide service.

BAUSCH & LOMB

Scientific Optical Products Division
Optics Center, Dept. 6602

1400 North Goodman Street
Rochester, N.Y. 14602

BAUSCH & LOMB (§)

GALL

professional microscope

*Monocular model $746, Binocular model shown $895.

—— i — — ————————— — ———— —

Title

Institution or Company

Street

City

State

Zip

GALEN. The scope of a more productive laboratory.

Circle No. 285 on Readers’ Service Card
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There’s alot to be
said for baths

Our Catalog 699 tells all about our new
baths and what all they will do for you.
The world’s most complete line of labora-
tory baths—you can be very specific in
choosing the bath you need, whether your
field is biomedical, educational, clinical,
industrial or environmental. Write for your
free copy or ask your GCA/Precision Sci-
entific Dealer. GCA/Precision Scientific,
3737 West Cortland St., Chicago, IL 60647.
Sales offices in principal cities.

Circle No. 231 on Readers’ Service Card

WLIEIEMA -

...tomorrow’s designs today!

0SF QH™ Q5° OF” QU® QI
Hellma~—the largest assortment of highest
precision glass and quartz cells.
Standard - Flow-through + Constant-temperature
Anaerobic - Special Designs
Also available—ULTRAVIOLET LIGHT SOURCES

Deuterium Lamps - Mercury Vapor Lamps
Hollow Cathode Lamps - Power Supplies

Write for literature

TIELLMAR

Borough Hall Station

CELLS, INC. Jamaica, New York 11424

Phone (212) 544-9534

Circle No. 24 on Readers’ Service Card

Receptor specific

proteins

Wheat germ lectin
Soybean lectin
Concanavalin A
Protein A
Leucoagglutinin

Ask for free information literature.

]
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Pharmacia Fine Chemicals

[ars

N-acetyl-D-glucosamine

N-acetyl-D-galactosamine
«-D-glucose

Fc fragment of IgG,, 1gG, and IgG,
specific leucocyte stimulation

Pharmacia
Fine Chemicals

Circle No. 153 on Readers’ Service Card 1147
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Spectrophotometers

Stasar I, II, and III are visible-
wavelength spectrophotometers. Each
has its own sample-handling system, lin-
ear absorbance photometer, and digital
readout. Each can read absorbance to 2
angstroms and concentration to 6000
units. Stasar I1 is designed for enzymat-
ic and colorimetric assays; it features
temperature controls and a rapid sam-
pling system. Stasar I has the rapid sam-
pling system but no temperature control.
Stasar [ is the basic spectrophotometric
system. Gilford Instrument Laborato-
ries. Circle 707.

Portable Temperature Controller-
Circulators

The SUS and SU6 feature temperature
dials graduated in degrees Celsius for di-
rect setting. They utilize 750-watt heat-
ers and operate from room temperature
to 95°C. Sensitivity is =0.5°C for the
SUS with a liquid expansion thermostat.
Sensitivity of the SU6 is +0.5°C from am-
bient through 60°C and #0.1°C from 60°
to 95°C with thermistor control. Both in-
clude a centrifugal pump for eternal cir-
culation of the temperature-controlled
liquid. Bench Scale Equipment. Circle
708.

Gradient Elution Accessory

This device is comprised of two ele-
ments, the SSV-6 automatic stream se-
lection valve and the DP-410 program-
mer. It allows up to six solvent changes
and is designed for situations in which
isocratic elution will not yield the desired

Newly offered instrumentation, apparatus, and
laboratory materials of interest to researchers in all
disciplines in academic, industrial, and government
organizations are featured in this space. Emphasis is
given to purpose, chief characteristics, and avail-
ability of products and materials. Endorsement by
Science or AAAS is not implied. Additional infor-
mation may be obtained from the manufacturers or
suppliers named by circling the appropriate number
on the Readers’ Service Card (on pages 1050A and
1146A) and placing it in the mailbox. Postage is free.

—RICHARD G. SOMMER
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separation. The programmer activates
the valve to any of six positions at any of
ten intervals. The accessory also per-
forms temperature programming, col-
umn switching, and operation of fraction
collectors. Glenco Scientific. Circle 706.

Marine Aquarium

The Marine Lab offers temperature
control from 3°C to near ambient, auto-
matic filtration and aeration, and com-
plete life-support system. Two models
are available—70- and 125-gallon capaci-
ties. Filtration system consists of pre-
filter, calcareous-substrate biological fil-
ter, high-volume air lifts, protein-separa-
tion filter, and activated carbon filter.
Each aquarium is provided with a hy-
drometer, thermometer, synthetic sea
salts, activated carbon, calcareous sub-
strate, and polyester filter pads. Lab-
Line Instruments. Circle 711.

Todine-125 Counter

MiniAssay 6-20 consists of a high-volt-
age supply and discriminator scaler with
crystal control timer in a single unit. This
device can be connected to a well coun-
ter and will operate with most types of
scintillation detectors that have a single
input for the high-voltage supply. Count-
ing intervals may be selected from
among eight settings from 1 to 1000 sec-
onds and a ninth unlimited setting. The
timer is accurate to better than 0.01 per-
cent. The unit is suitable for teaching or
for radioimmunoassay. Research Prod-
ucts International. Circle 712.

Submersible Combination pH Electrode

A new electrode may be submerged or
used in pressurized systems without ex-
ternal pressure compensation. It has a
sealed, gel-filled reference side with a
nonflowing junction which renders it
unaffected by pressure changes. A rug-
ged polymer body extends over the sensi-

tive glass bulb to protect it from break-
age. The electrode is rated for pressures
up to 100 psig. Over the full range of 0 to
14 pH units, 95 percent response is
achieved in less than | second. Senso-
rex. Circle 709.

Fraction Collector

This instrument will collect fractions
from single drops to liters. It accepts
four interchangeable racks and a prepara-
tive accessory which provides flow to 40
containers at rates up to 2.5 liters per
minute. Volume increments vary from |
to 999 drops. Time intervals vary from |
to 999 seconds or from I to 999 minutes.
Termination and protection against over-
flow are automated. Eldex Laboratories.
Circle 710.

Diluter-Dispenser for High-Viscosity
Fluids

The HVD-100 provides automatic ac-
quisition and dilution of fluids with vis-
cosities up to 10,000 centipoises. Samples
from 0.5 to 4 milliliters may be acquired
and diluted with solvents from 0.5 to 10
milliliters. The design assures complete
expulsion without extra flushing or
cleansing between samples. It can be op-
erated automatically and provides great-
er repetitive accuracy than does manual
procedure. Grumman Data Systems.
Circle 713.

Literature

Scientific Apparatus includes record-
ers, blenders, thermometers, water
baths, pipettes, and many other items.
Tekmar. Circle 714.

Infrared Detectors in Gas Chromatog-
raphy is a wall chart listing spectral prop-
erties of commonly used solvents. Wilks
Scientific. Circle 715.

Graphic Chart Papers features a line
of recorder charts and graph papers and
includes information on the use of charts
and graphs. Codex Book. Circle 716.

Resin Report is anewsletter. The April
1976 issue features an article on making
a Stein-Moore single-column amino acid
analyzer. Durrum Chemical. Circle 717.

Nalgene Labware describes a com-
plete line of plastic laboratory apparatus
including a dozen new products. Nalge.
Circle 720.

Gasp IV Simulation Language is the
subject of a reprint devoted to simulation
techniques. Pritsker and Associates.
Circle 721.
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For the > e For the
Research Lab : Process Lab
Lasers . Roll Mills
Electrophoresis Mixers
Vapor Traps Freeze Driers
Biologicals : Extruders

. etc. - . etc.

(KT33)

GOLDER Than...(:old'

Low Temperature, High Capacity
Thermal Liquid Bath/Circulators
With HIGHER ACCURACY and LOWER COST, these two

Exclusive

ESTRADIOL [*H]

to 170Ci/mmol

Hexa-labeled

models, KT33 and KT52, bring a temperature range of Estradiol, [2,4,6,7,16,17- H(N)]-

—50° to 4100°C to the HAAKE Bath/Circulator family. § 130-170Ci/mmol

These heavy duty, all electronic, solid state circuitry, Benzene:ethanol solution, 9:1.

stainless steel units are loaded with standard built-in NET-517 $80/250uCi  $140/1mCi

features that competition offers as options — powerful Also available:

Dual Pressure/Suction pumps with fully adjustable 0-25 Estradiol, [2 4'67—3H(N)]—

liter/min. and 12 liter/min. maximum capacities respec- 90-115Ci/mmol

gvely 12~ Open and Closed Circulation Systemst.) Large Benzene-ethanol solution. 9-1

” x 12”7 bath opening also permits samples to be tem- 3 D e ; i
perature controlled. KT33 and KT52, compact and port- NET31.7 $63/250uCi. - $111/1mCi - $308/5mCi
able, are built for continuous operation at sub-sub tem- Estradiol, [6,7-°H(N)]-

peratures. Excess temperature and minimum level safety 40-60Ci/mmol

cut-off switches included. Benzene:ethanol solution, 9:1.
DISTRIBUTION BY ALL PRINCIPAL LABORATORY SUPPLY HOUSES NET-013  $46/250uCi $104/1mCi  $289/5mCi

HAAKE " MKE I" TEII'HIATHIEn EQUIPMENT New England Nuclear

244 SADDLE RWER RD SADDLE lROOK N. J 07662 549 Atbany Street, Boston, Massachusetts 02118
TELEPHONE: 201-843+7670 138257 Customer Service 617-482-9585

NEN Canada Ltd.. Lachine. Quebec. NEN Chemicals GmbH, Dreieichenhain, W. Germany.
Circle No. 260 on Readers’ Service Card

Circle No. 23 on Readers’ Service Card

. Olympus versanluy is extended into the field of .
; jﬁumesceﬂcesmcms:opy The O!ympus Vanox .

- Whﬁher your ﬁuafesf:em lxght
- mmsmﬂ@dhght reflected light, combmed wnhf-
~ phase contrast, interference contrast or photo-

~ micrography, you can be sure that when it comes to
~ fluorescence, you can come to Olympus,

- We'dlike to give you a demonsuatmnnghi in

. ynur own lab. Write: Olympus Corporation of '
America, 2 Nevada Dr., New Hyde Park, N.Y. 1104()

- InCanada: W, Carson Co. Lid., 321 Doande..
' Markham Ontarm, L3R 1C2 Canada

' ?--THERE’S ONE WORD
OLYMPUS
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GULTON'S thermal
writing portable
recorders

There’s more to Gulton’s porta-
ble oscillographic recorders than
clear, easy-to-read tracings. For
example, our thermal writing
styli eliminate the need for prim-
ing, refilling and changing of
pen cartridges. And there's nev-
er a smear, skip or puddle on your
chart.

Light and perfectly balanced,
Gulton’'s thermal writing styli
provide up to 125 Hz frequency
response and excellent shock re-
sistance. They also record in any
orientation.

You'll find that our 2, 4, 6 and 8
channel recorders are truly porta-
ble and extremely versatile. Write
or call today for 12 page porta-
bles catalog.

gulton’

Measurement & Control Systems Division
Gulton Industries Inc.. East Greenwich, Rhode Island 02818
401-884-6800 = TWX 710-387-1500

Circle No. 213 on Readers’ Service Card
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Sterilization:.
The Heat’s Off

For heat sensitive solutions and media,
membrane filtration offers the only effec-
tive means of sterilization and particle re-
moval. The Millex® Filter Unit is a 0.22um
or 0.45um pore size membrane filter sealed
in a disposable plastic housing. In re-
search and analytical applications, Millex
Filter Units ultraclean and sterilize small
volumes.

| -

For further information on the Millex Filter
Unit, check the reader service card or call
Millipore Corporation toll-free:
800-225-1380.

MILLIPORE"

Circle No. 318 on Readers’ Service Card

RESEARCH NEWS

(Continued from page 1091)

involved because of their genetic associa-
tion with immune response genes. The
genes for histocompatibility antigens and
those controlling immune responses to a
number of antigens are closely linked on
the same chromosome. Faulty control of
immune responses has been strongly im-
plicated in the etiology of lupus. Thus,
association of the disease with a particu-
lar histocompatibility antigen might ac-
tually reflect linkage with an immune
response gene whose expression pro-
duces the faulty immune responses of
SLE.

Some investigators, such as Lawrence
Shulman of Johns Hopkins University
Medical School, have found associations
between SLE in humans and particular
histocompatibility antigens. Not all of
them have implicated the same antigens,
however. In the Johns Hopkins study,
two of the antigens, HL-A1 and HL-AS,
were found more frequently in lupus
patients than in controls. Approximately
20 percent of the patients had at least one
of the antigens, with 12 percent having
both. The comparable figures for the con-
trols were less than 10 percent and 5
percent, respectively. Shulman says that
association of these antigens with severe
disease involving the kidney and brain is
even greater.

To say that the etiology of SLE is
complex is an understatement. Genetic
susceptibility, viruses, and a defective
immune system all appear to be in-
volved. Since some type C viruses have
been implicated in the development of
cancers in addition to that of autoimmu-
nity, Lerner and other investigators have
hypothesized that autoimmunity may be
the price of protection against virus-in-
duced tumors. In other words, when the
virus stimulates the immune system suffi-
ciently to prevent tumor growth, au-
toimmunity results, either as a result of
immune complex formation or by attack
of the immune system on cells bearing
viral antigens, or both. On the other
hand, when the response of the immune
system is weak, tumor growth can occur.

But SLE, although more common than
once thought, is still a relatively rare
disease in humans, if not in NZB mice.
This implies that additional factors, pos-
sibly genetically determined and possi-
bly involving abnormal immune re-
sponses, must also be considered. Some
investigators even think that when the
mystery of SLE is completely unraveled,
the condition will turn out to be a com-
plex of diseases with somewhat different
etiologies.—JEAN L. MARX

SCIENCE, VOL. 192



BOOKS RECEIVED

(Continued from page 1122)

Smith. Wiley, New York, ed. 3, 1976. xiv, 768
pp.. illus. $19.95.

Design of Building Frames. John S. Gero
and Henry J. Cowan. Halsted (Wiley), New
York, 1976. xii, 498 pp., illus. $40.

Detection and Estimation. Applications to
Radar. Simon S. Haykin, Ed. Dowden,
Hutchinson and Ross, Stroudsburg, Pa., 1976
(distributor, Halsted [Wiley], New York).
xvi, 400 pp., illus. $25. Benchmark Papers in
Electrical Engineering and Computer Sci-
ence, vol. 13.

Le Développement Intellectuel de ’Enfant.
Claude Botson and Michele Deliége. Direc-
tion Générale de 1’Organisation des Etudes,
Bruxelles, 1974 and 1975. Part 1, Une Base
Nécessaire. Les Opérations Concrétes. 44
cards. 1200 BF. Part 2, Une Méthode
d’Approche. xx, 262 pp., illus. Paper, 560 BF.
Pédagogie et Recherche, 1 and 2.

Environmental Indices. Herbert Inhaber.
Wiley-Interscience, New York, 1976. xiv, 178
pp.. illus. $14.50. Environmental Science and
Technology.

An Epistle to Dr. Benjamin Franklin. G. Ar-
thur Mihram. Exposition Press, Hicksville,
N.Y., 1975. x, 38 pp. $4. An Exposition-Uni-
versity Book.

Evaluated Kinetic Data on Gas Phase Hydro-
gen Transfer Reactions of Methyl Radicals. J.
A. Kerr and M. J. Parsonage. Butterworths,
London, 1975. viii, 284 pp.. illus. £18.

The Formation of the American Scientific
Community. The American Association for
the Advancement of Science 1848-60. Sally
Gregory Kohlstedt. University of lllinois
Press, Urbana, 1976. xiv. 264 pp. + appendix
+ plates. $10.95.

Foundations of Quantum Physics. C. Piron.
Benjamin, Reading, Mass., 1976. xiv. 124 pp.
Cloth, $17.50; paper. $8.50. Mathematical
Physics Monograph Series, 19.

GABA in Nervous System Function. Eugene
Roberts, Thomas N. Chase, and Donald B.
Tower, Eds. Raven, New York, 1975. xvi,
554 pp.. illus. $25. Kroc Foundation Series.
vol. 5.

Gravitational Perturbation Theory and Syn-
chrotron Radiation. Reinhard A. Breuer.
Springer-Verlag. New York, 1975. vi, 198 pp..
illus. Paper, $8.20. Lecture Notes in Physics.
44,

H II Regions and Related Topics. Proceed-
ings of a symposium. Mittelberg, Austria.
Jan. 1975. T. L. Wilson and D. Downes. Eds.
Springer-Verlag, New York. 1975. xii. 488
pp.. illus. Paper, $16. Lecture Notes in Phys-
ics, vol. 42.

Handbook of Spinal Cord Medicine. David
C. Burke and D. Duncan Murray. Raven,
New York, 1976. x., 90 pp. $4.95.

International Code of Nomenclature of Bac-
teria and Statutes of the International Com-
mittee on Systematic Bacteriology and Statutes
of the Bacteriology Section of the International
Association of Microbiological Societies. Bacte-
riological Code 1976 Revision. S. P. Lapage,
P. H. A. Sneath, E. F. Lessel, V. B. D. Sker-
man, H. P. R. Seeliger, and W. A. Clark, Eds.
Published for the International Association of
Microbiological Societies by the American So-
ciety for Microbiology. Washington, D.C..
1975. xxxvi, 180 pp. $5.

International Review of Experimental Pathol-
ogy. Vol. 15. G. W. Richter and M. A. Ep-
stein, Eds. Academic Press. New York, 1976.
xii, 340 pp.. illus. $35.
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Precision balances
and weighing systems

by SAUTER.

Electronic Precision Balance
Type K1200/K 12

Precision Balance
Type MPR

Precision Balance
Type MM 160

Analytical Balance
Type 404/13

Electronic Precision Balance
Type R 300/R 3000

Precision Balance
Type SM 1600

SAUTER balances have earned a repu-
tation for ease of operation, economy
and practical technology. No wonder
SAUTER balances are the choice in
research and development laboratories,
in industry and scientific institutions

just about everywhere.

SAUTER precision toploading balances
have weighing ranges from 160 g to

10 kg and more. Resolution from 1 mg
tolag

SAU%ERﬂnalyﬁcal balances are
available with weighing ranges _

of 100 and 200 g. Resolution 4
of 0.01 mg of 0.1 mg.
Electronic precision ba-
lances are available with
weighing ranges of

120 g, 300 g, 1200 g,
3000 g,12 kgand 120kg. {

&

)
-
SAUTE R August Sauter of America,
-— 80 Fifth Ave., New York, N. Y. 10011.
Circle No. 205 on Readers’ Service Card 1151

Shown here is but a small sample of the
complete SAUTER line affording high
accuracy in weighing ranges from a
few grams up a ton.

Please write and let us help solve
your particular balance problems.




get faster
separations with
CONSTANT
POWER

a new idea in
electrophoresis
power supplies
from 1SCO

If your present power supply with
constant voltage or current re-
quires constant resetting, you
should consider the advantages of
an ISCO Model 492 with constant
power. In a system where the
resistance is continually chang-
ing, only constant power can
automatically provide maximum
voltage and migration speed
without the danger of overheating
the gel or other electrophoretic
medium.

Constant power is particularly
useful for isoelectric focusing and
high performance discontinuous
buffer techniques. With the new
ISCO Model 492 you can select
pulseless, constant power as well
as constant voltage or constant
current, all with extremely precise
regulation and metering. Current
and load resistance changes are
detected instantly and the Model
492 automatically adjusts voltage
to maintain the desired power.

For more details on the Model 492
and other equipment for electro-
phoresis and liquid chromato-
graphy, send for your ISCO
catalog now.

oCO

PHONE (402) 464-0231
TELEX 48-6453

BOX 5347
LINCOLN, NEBRASKA 68505

Circle No. 314 on Readers’ Service Card
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Introduction to General Chemistry. Jerome
K. Holmes and Victor S. Krimsley. Mosby,
St. Louis, ed. 3, 1976. xx, 484 pp., illus.
$13.95. Laboratory Manual. xii, 84 pp., illus.
Paper, $5.50.

An Introduction to Linear Regression and
Correlation. Allen L. Edwards. Freeman, San
Francisco, 1976. xviii, 214 pp., illus. Cloth,
$11; paper, $5.95. A Series of Books in Psy-
chology.

Large-Scale Networks. Theory and Design.
Francis T. Boesch, Ed. IEEE Press, New
York, 1976 (distributor, Wiley, New York).
viii, 484 pp.. illus. Paper. $9.95. IEEE Press
Selected Reprint Series.

Lethal Diseases of the Ascending Aorta. Pro-
ceedings of a symposium, Chicago. Dec.
1974. Constantine E. Anagnostopoulos. Ed.
University Park Press, Baltimore. 1976. xiv.
150 pp.. illus. $14.50.

Lipid Biochemistry. An Introduction. M. I.
Gurr and A. T. James. Chapman and Hall,
London, and Halsted (Wiley), New York. ed.
2, 1976. viii, 244 pp.. illus. Cloth, $19.50; pa-
per, $10.

Mass Spectroscopy of Steroids. Ze'ev V. Za-
retskii. Halsted (Wiley), New York. and Is-
rael Universities Press, Jerusalem. 1976. xii,
182 pp.. illus. $22.50.

Metamorphic Processes. Reactions and Mi-
crostructure Development. R. H. Vernon.
Halsted (Wiley), New York, 1976. 248 pp.. il-
lus. $18.50.

Methods for Learning Disorders. Patricia I.
Meyers and Donald D. Hammill. Wiley, New
York. ed. 2, 1976. xiv, 448 pp. $12.95.

Microbial Drug Resistance. Papers from a
symposium, Tokyo, Oct. 1974. Susumu Mitsu-
hashi and Hajime Hashimoto, Eds. Universi-
ty Park Press, Baltimore, 1975. xvi. 566 pp..
illus. $42.50.

The Nervous System. Donald B. Tower, Ed.
Raven. New York, 1976. 3 vols., illus. Vol. 1,
The Basic Neurosciences. Roscoe O. Brady.
Ed. Ixii, 686 pp. Vol. 2. The Clinical Neurosci-
ences. Thomas N. Chase, Ed. xiv, 542 pp.
Vol. 3, Human Communication and Its Dis-
orders. Eldon L. Eagles, Ed. xiv, 564 pp.
Each volume, $25; the set, $65.

New Theoretical Aspects. Springer-Verlag,
New York, 1975. iv, 188 pp.. illus. $23.80.
Topics in Current Chemistry. 58.

Noise Reduction Techniques in Electronic
Systems. Henry W. Ott. Wiley-Interscience.
New York, 1976. xx, 294 pp.. illus. $19.95.

Nutrition in the Community. Donald S.
McLaren. Ed. Wiley, New York. 1976. xxvi.
394 pp., illus. $28.50.

Oil. From Prospect to Pipeline. Robert R.
Wheeler and Maurine Whited. Gulf Publish-
ing Company. Houston, ed. 3. 1975. xiv. 146
pp.. illus. $6.96.

Shock Treatment Is Not Good for Your
Brain. John Friedberg. Glide Publications,
San Francisco, 1976. xiv, 176 pp. Paper,
$6.95.

A Treatise on Limnology. Vol. 1, Geogra-
phy. Physics. and Chemistry. G. Evelyn
Hutchinson. Wiley-Interscience, New York,
1975. 2 vols.. illus. Part 1. Geography and
Physics of Lakes. xviii pp. + pp. 1-540 + ap-
pendices. Paper, $11.50. Part 2, Chemistry of
Lakes. xviii pp. + pp. 541-1016. Paper,
$10.50. The 2-vol. set, $20. Reprint of 1957
edition.

Understanding Piaget. R. Droz and M. Rah-
my. Translated from the French edition (Brus-
sels, 1972) by Joyce Diamanti. International
Universities Press, New York, 1976. xvi, 228
pp. $10.
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