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For quiet-running, large-capacity centrifuges
look to Beckman

J-6B Floor Model TJ-6 Table Top
Now better than ever, this unusually quiet 6000-rpm  This may be the most popular centrifuge ever
refrigerated centrifuge spins six liters or six blood introduced. It comes with refrigeration or without,

bags—50% more than most floor models. Its modular  and spins a full liter of sample. Maxi-Carrier tube
Multi-Disc™ adapters are a delight to use, and hold racks hold every popular size tube, and lots of them:
a large number and variety of tubes and bottles. For  up to 120 RIA tubes, for example. The TJ-6 also has
example, the J-6B can run as many as 336 RIA tubes!  a rotor bowl which lifts out for easy cleaning, stain-

The J-6B features a dependable less steel buckets to contain liquid in case of tube
high-torque DC drive for rapid | , breakage, and a rotor imbalance detector.
acceleration/deceleration, and there ,
are 13 fixed-angle and horizontal ‘ & These two superior centrifuges are what youd

rotors to choose from. expect from Beckman, the most respected name in
centrifugation. For brochures on the J-6B and TJ-6
write to Beckman Instruments, Inc., Spinco Division,

m7c ormarAve, Palo to, CA 94304.
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The resolving power of electrofocusing
gives you more information because
you can separate — in a single run —
components which differ in pl by as little
as 0.0025 pH units. It is thus suitable for
differentiating closely related molecules
and is a rigid test of homogeneity for
preparation and analysis. This has
spurred the rapid growth of electrofo-
cusing as a major technique in biochem-
istry. To obtain all that electrofocusing
promises LKB offers its complete sys-
tem: Multiphor, for analytical and pre-
parative electrofocusing; LKB Power
Supply, with the constant-power output
essential for electrofocusing; Ampho-
line® carrier ampholytes and Ampho-
line® PAGplates — your standards for
electrofocusing. All supported by Appli-
cation Notes and Acta Ampholinae Lit-
erature Reference List.

LKB: the only complete source of experi-
ence, knowledge, and equipment for
electrofocusing.
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It took 14 years to write the
first 1,144 papers on electrofo-
cusing. Only three years for the
next 1,819. Why is electro-

focusing the fastest-growing

technique in protein
ST separation? It
w5 gives you fast, one-
% step separation of
multi-protein mix-
tures. Superior
—  resolution. More
=~.. information. That’s
why you should explore
electrofocusing’s potential for
your work. The place to start 1s
with the company that started it
all. The company with the com-
plete system for electrofocusing.
LKB. For our special electro-
focusing literature please
contact your nearest LKB
office. LKB Instruments Inc.,
12221 Parklawn Drive, Rock-
ville, Md. 20852; (301) 881-

2510; Telex 89-682.

Circle No. 59 on Readers ce Card 95




ISSN 0036-8075
14 July 1978

Volume 201, No. 4351

LETTERS A Scientist-Senator on Recombinant DNA Research: H. Schmitt . . . . . . . . .. 106

EDITORIAL Publicand Private Policiesfor R & D. . . . . . .. .. ... ... ......... 111

ARTICLES Quantum Mechanics: The Key to Understanding Magnetism: J. H. Van Vieck . . . 113
Irreversible Gene Repression Model for Control of Development: A. I. Caplan

andC.P.Ordahl . . . . . . . . .. . 120

Statistical Problems in ESP Research: P. Diaconis . . . . . . .. ... ... .... 131

NEWS AND COMMENT NATO Builds a Better Battle Tank but May Still Lose the Battle. . . . . . .. .. 136

Senate Approves a Permanent Ethics Commission. . . . . . ... ... ...... 138

Costs of Environmental Regulation Draw Criticism, Formal Assessment. . . . . . 140

DOD Vacillates on Wisconsin Cryptography Work. . . . . . ... ... ... ... 141

RESEARCH NEWS  Climate Control: How Large a Role for Orbital Variations? . . . . . . ... .. .. 144

BOOK REVIEWS  British Weights and Measures, reviewed by J. D. North; Radio Astronomy
and Cosmology, H. Spinrad; Genetic Engineering for Nitrogen
Fixation, P. S. Carlson; Books Received and Book Order Service . . . . . . . 147

REPORTS Efficiency of Convection and Time Variation of the Solar Constant:
D.S.P.DearbornandM.J. Newman . . . . . . . ... .. .. ........ 150




PRODUCTS AND
MATERIALS

Investigation of Electron Tunneling Between Cytochrome ¢ Peroxidase and
Cytochromec: M. J. Potasek . . . . . . .. .. .. nunnunen.

Monensin and the Prevention of Tryptophan-Induced Acute Bovine Pulmonary
Edema and Emphysema: A. C. Hammond, J. R. Carlson, R. G. Breeze. . . . .

Rise and Fall of Cyclic AMP Required for Onset of Lymphocyte DNA Synthesis:
T. Wang,J.R. Sheppard,J.E.Foker . . . . .. .. .. .. ... .. .....

Microcirculation of the Spleen: An Open or Closed Circulation?: L.-T. Chen . . . .
Serologically Defined (SD) Locus in Cattle: B. Amorena and W. H. Stone . . . . . .

LossJofwl;[ippocampal Theta Rhythm Results in Spatial Memory Deficit in the Rat:
SWIRSON. . . . o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

Sex Ratio and Local Resource Competition in a Prosimian Primate: A. B. Clark . . .
The Stomach Signals Satiety:J. A. Deutsch, W. G. Young, T.J. Kalogeris . . . . .

Avian Pollination Studies: A Simple Scanning Electron Microscopic Technique:
J.D. Boeke and F.I. Ortiz-Crespo . . . . .. ....... e e e e e e e e

Evoked Response Correlate of Symbol and Significate: E. Grastydn, E. R. John,
F.Bartlett . . . . .. . . . . e e e e e

Long-Term Treatment with Lithium Prevents the Development of Dopamine
Receptor Supersensitivity: A. Pertetal.. . . . . ... .. ...........

Acute Effects of Alcohol on Auditory Brainstem Potentials in Humans:
K.C. Squires, N.-S.Chu,A.Starr. . . . . ... ... ... .. iiee..

Sympathetic Nervous Control of Cerebrospinal Fluid Production from the Choroid
Plexus: M. Lindvall, L. Edvinsson,C.Owman . . . . .. ...........

A Fertility Reaction to a Historical Event: Southern White Birthrates and the 1954
Desegregation Ruling: R. R. Rindfuss,J. S. Reed, C.St.John . . . . ... ..

Enhanced Dexamethasone Resistance in Cystic Fibrosis Cells: Potential Use for
Heterozygote Detection and Prenatal Diagnosis: J. L. Breslow etal. . . . . . .

Instrumentation Recorder; High-Performance Liquid Chromatograph;
Automatic Clinical Analyzer; Nephelometer; Thermal Analysis and Mass
Spectrometry; Tissue Freeze Dryer; Literature . . . . . . ... .......

COVER

University of California, Davis)

151

153

155
157
159

160
163
165

167

168

17

174

176

178

180

184

Wild six-month-old bush baby (Ga-
lago crassicaudatus umbrosus) grasps
a branch of Acacia woodii from which
she has just eaten an insect. Insects and
gum from Acacia karroo comprise
most of the diet for this population in
the Northern Transvaal, South Africa.
See page 163. [Anne Barrett Clark,






VAX-11/780.

A lab system so hot,

nothing can touch it.

If you have to crunch large
amounts of data fast, we’ve got a
lab system you can count on.

VAX-11/780. Offers the
fast FORTRAN capability of a
multi-million dollar mainframe
for as little as *141,000.

How fast is VAX? Consider the
Whetstone test results. VAX per-
formed 1200 Whetstones/second
making it the fastest minicom-
puter we've seen. (By way of
comparison, a CDC 7600 ran 9100
Whetstones/second. At over 50
times the price.)

Now translate VAX's speed
into throughput, and you've got a
lab system that can handle just
about any fast FORTRAN applica-
tion you can think of. Including
inferential statistics, image proc-
essing and molecular modeling.

*Single-precision Floating Point

Crunching numbers isn't
all it can do. In fact,
it's only the beginning.
Using the latest in 32-bit
architecture, VAX can run extremely
large programs. (At our DIGITAL
test lab we’ve run up to 128 MB).
What's more, it can handle dozens
of concurrent users. So you can
use it to give all the people in your
department the power of a main-
frame, at a fraction of the cost.
You can also use VAX as a sys-
tem for real-time lab data acquisi-
tion applications. And, since it's
compatible with the full range of
DECLAB systems, you can tie all
your mini’s together into a distrib-
uted data processing system with
a minimum of time, effort and
money.

VAX-11/780.The 32-bit member
of the DECLAB family.

You can also choose our easy-
to-use DECLAB-11/03. Our versatile
DECLAB-11/34. Our powerful mid-
range DECLAB-11/60. Or our large

scale, multi-functional DECLAB-11/70.

Name

Digital Equipment Corporation, MR2-4 M16,
Marlborough, MA 01752.

Please send me information on:
[J VAX-11/780 [] The DECLAB Family [ ] Please have a
Digital lab system specialist contact me.

No matter whether you want a
system for dedicated or multi-task
applications, concurrent interactive
program development, high-speed
computation or lab networking,
the DECLAB Family offers you the
right system for your lab. And
since they're all compatible, you
never have to worry about today’s
DECLAB becoming too small for
tomorrow’s needs.

To find out more about the
VAX-11/780 or any of our other sys-
tems, fill out the coupon and send
it to Laboratory Data Products,
MR2-4 M16, Digital Equipment
Corporation, Marlborough, MA
01752. (617) 481-9511, ext. 6815.
European headquarters: 12, av.
des Morgines, 1213 Petit-
Lancy/Geneva. Tel: 9333 11. In
Canada, Digital Equipment of
Canada, Ltd.

dlifgliltall
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University or Company

Address
“}City State Zip
{ Phone Ext.
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Why will more than half of
purchasing LS instruments




all researchers
select Beckman?

A decade of technical innovation
dedicated to improving both the simplic-
ity of instrument operation and data
quality is the main reason.

For example, today’s Beckman LS
counters feature microprocessor control
centers that blend true one-button oper-
ation for workhorse throughput, with
on-line data reduction capability for a
multiplicity of independent users.

Other design improvements, though
less dramatic than full microprocessor
control, have significantly advanced the
state of the art. Automatic quench com-
pensation. Quench monitoring by H #
technique. Random coincidence moni-
toring for the detection of chemilumi-
nescence. Counts per minute and two
sigma error data handling procedures.
True ambient counting capability. Single
photon monitoring. And most recently,
built-in instructional displays which
eliminate operational guesswork and
simplify user training. All these have
been developed by Beckman in the last
research-intensive ten-year period.

As you might expect, this genuine
commitment to nuclear counting tech-
nology has also paid off for the user
group with very high instrument reliabil-
ity rates. While service, when necessary,
has been fast, precise and readily avail-
able from a nationwide support network.

And thus, in the final analysis better
final answers through a more reliable
and innovative technology have made
Beckman the leading manufacturer of
liquid scintillation instruments.

Give yourself the chance to evalu-
ate one of the three microprocessor-
controlled instruments shown here or
one of the other full capability instru-
ments in the complete Beckman line.

You might be surprised to find that
the very highest LS technology has a most
reasonable cost.

For full information, contact your
Beckman representative or Scientific
Instruments Division, Beckman
Instruments, Inc., P.O. Box C-19600,
Irvine, CA 92713.

Innovation you can count on.

BECKMAN®
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Desgue the range of phenomena that have
been” dlscovered through electronics research,
most of us are not prepared to take fuII
advantage of the electronic  advances that
already are avallable or are soon to come.

materuals

New realltles in the world of mateclals are
rapidly changing the way we live, now and in
the future. In MATERIALS: RENEWABLE
AND NONRENEWABLE RESOURCES, some
of the country’s foremost authforities take a

Helping “you  to-avoid -future- shock=and~be
ready for the prospect that electronics technol-
ogy increasingly will govern the way we work,
play, and interact with the world around us—is
a major-goal of ELECTRONICS: THE CONTIN-
UING REVOLUTION. This &mportant new
addition to the AAAS compendnum series ex-
plores the past, present;~and.
eleciromcs in such dlverse area

twenew
compendia from

probing--fook ~at~these ‘realities, ~exploring
national policy implications, energy constraints,
environmental concerns about materials pro-
duction and use, perspectives in needs.and
supplies, high technology materials,.-and re-
newable and reusable resources- The result is
rare and refreshlng a detailed study that not
only identifies -.eritical problems but also
—presents the a@thors consensus that, in princi-
ple, these problems are solvable. Thns is_a vital
collection of papers for anyone lnterested in
materials research productlon sypply, or use.

Casebound $12.QQ,,R§perboun_d $4.50

American Association for the
’ - Advancement of Science

1515 Massgchusetts Avenue, N.W.
) Wasﬁmgton D.C. 20005

ELECTRONICS

[0 casebound $12.00 retail
[J paperbound $4.50 retail

Series & bulk

Send Your Order To
American Association for the Advancement of Science
1515 Massachusetts Avenue, N.W., Department D
Washington, D.C. 20005

AAAS Members entitled to a 10% discount.

MATERIALS

[J casebound $12.00 retail
[J paperbound $4.50 retail

order information Name
available on request
Address
[J Check Enclosed (To AAAS) )
1 Please Bill Me City State Zip
K Remittance must accompany member orders. Please allow 6-8 weeks for delivery. /
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In a complex biomedical
research experimental design, the
LS cocktail is often the last signifi-
cant variable to affect your sample
prior to final answers.

And that’s why it makes so
much sense to select Beckman’s
High Performance, General
Purpose, or Economy Premixed
Ready-Solv™ LS Cocktails for
your LS analysis.

As the leading manufacturer
of liquid scintillation instrumenta-
tion, Beckman can scintillation-
test each batch of cocktail reagent
to insure the highest degree of
quality and batch-to-batch uni-

formity. Uniformity that works to
insure the reproducibility of your
results.

Importantly, the quality and
performance of the Beckman
cocktail line is available at an
economical price. Ready-Solv EP
is a complete ready-to-use cocktail
that costs less than 3¢ per sample.

High performance Ready-Solv
HP Cocktail pays for itself by
delivering the highest counting
performance possible over a wide
aqueous range 0-18%.

Ready-Solv GP, General
Purpose Cocktail, in turn, reduces
counting times for a wide range of
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samples by minimizing the effects
of quench, chemiluminescence and
phase separations. The results are
reduced technician and researcher
time, higher throughput, and first-
run replication.

Quality pays for itself. And at
Beckman the quality is never taken
for granted. We would, however,
like you to take it for testing. Free
samples and full technical informa-
tion are available by contacting
Scientific Instruments Division,
Beckman Instruments, Inc., P.O.
Box C-19600, Irvine, CA 92713.

BECKMAN®

DO YOU TAKE YOUR LS COCKTAIL

FOR GRANTED?



AAAS
SCIENCE COMPENDIA SERIES

Series Editor: Philip H. Abelson

From the pages of SCIENCE comes a series of compendia designed to cover the principal issues that face science
and society—now and for tomorrow. Each book presents the reader with an in-depth review of a given issue
through authoritative articles written by the leading experts in the field. These compendia can serve not only as
valuable reference sources for scientists and researchers, but also as supplementary reading material in courses
devoted to these issues that concern all of us.

ENERGY
USE, CONSERVATION, AND SUPPLY

VOLUME I

Coming this summer—an all-new Energy Com-
pendium volume will be published by AAAS.
Energy-II contains a complete new set of arti-
cles dealing with energy conservation and public
policy; our remaining supply of fossil fuels and the
transition to fission, fusion, and solar energy,
with an extensive analysis of the domestic and in-
ternational perspective on present energy-use

VOLUME |

Published in 1974, Energy-I gives the reader a
historical and general overview of our energy
problem and examines ways to conserve energy
and use it more efficiently, not only in industry
but on an individual level. The book examines the
problems we face in the energy requirements for
food production and reviews known energy
sources in relation to current and future energy

patterns. needs.

*Retail price: *Retail price:
$14.00 (casebound) $10.00 (casebound)

$6.00 (paperbound) $3.50 (paperbound)
Special Combination Price for
both Energy Vol. I & Vol. II
*Retail Price:
$22.00 (casebound)
38.00 (paperbound)

Additional titles in the AAAS Science Compendia Series are

ELECTRONICS: The Continuing Revolution MATERIALS: Renewable and Nonrenewable
Resources

POPULATION: Dynamics, Ethics, and Policy FOOD: Politics, Economics, Nutrition, and
Research

*Retail price for any of the above four titles:
$12.00 each, casebound
#4.50 each, paperbound

To order individual copies of the AAAS Science Compendia Series please send your name, address and
list of book titles (indicating casebound or paperbound) to AAAS, Dept. S-1, 1515 Massachusetts
Ave., NW, Washington, D.C. 20005. Remittance must accompany all orders under $10.00. Please al-

low 6-8 weeks for delivery.
* AAAS Members may deduct 10% of retail price of each book.
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METHODS IN ENZYMOLOGY

Editors-in-Chief: SIDNEY P. COLOWICK and NATHAN O. KAPLAN
VOLUME 51: PURINE AND PYRIMIDINE NUCLEOTIDE METABOLISM
Edited by PATRICIA A. HOFFEE and MARY ELLEN JONES

Surveying the last decade’s significant advances con-
cerning the enzymology of purine and pyrimidine metabo-
lism and the development of new procedures to study
such enzymology, Volume 51 of Methods in Enzymology
is the only available publication that covers the area in
such detail and scope. In addition to a description of the
enzymes involved in the biosynthetic, degradative, and
salvage pathways of nucleotides, the volume includes
purification methods and properties of pertinent enzymes.
Whenever possible, enzymes from eukaryotic as well as
prokaryotic sources are included.

PERCEPTUAL MODIFICATION

ADAPTING TO ALTERED SENSORY ENVIRONMENTS
By ROBERT B. WELCH

Perceptual Modification: Adapting to Altered Sensory
Environments is the. most comprehensive account to date
of research on adaptation to perceptual rearrangement
and what this can tell us about normal human perception
and perceptual-motor coordination. It covers the entire
history of this topic, with particular attention to the rele-
vant literature of the last 15 years. The author reviews
research on prismatic displacement and adaptation to
inverted and reversed vision, optical tilt, illusory motions

SECTION HEADINGS: BIOSYNTHETIC ENZYMES. Activa-
tion of Ribose Phosphate. De Novo Pyrimidine Biosynthe-
sis: Single Enzymes; Enzyme Complexes. De Novo Purine
Biosynthesis. Deoxynucleotide Synthesis. DEGRADATIVE
AND SALVAGE ENZYMES: Nucleotidases and Nucleosi-
dases. Pyrimidine Metabolizing Enzymes: Kinases; Deami-
nases; Phosphorylase and Trans-Deoxyribosylase. Purine
Metabolizing Enzymes: Kinases; Deaminases; Phosphory-
lases; Phosphoribosyltransferases; General Methods.

1978, 640 pp., $44.50/£28.90 ISBN: 0-12-181951-5

of the visual field, size-depth distortions, and distortions
of form. He brings together, for the first time, reviews of:
the relatively few studies of auditory rearrangement; in-
dividual and interspecies differences in adaptability; the
recent and rapidly growing area of the study of adapta-
tion to the visual distortions encountered by underwater
observers.

1978, 352 pp., $24.50/£15.90 ISBN: 0-12-741850-4

ADVANGES IN HYDROSCIENCE, Volume 11—1978

Edited by VEN TE CHOW

CONTENTS: V. 7. Chow, Stochastic Modeling of Water-
shed Systems. S-K. Liu and J. J. Leendertse, Multidi-
mensional Numerical Modeling of Estuaries and Coastal
Seas. S. C. Colbeck, The Physical Aspects of Water Flow
Through Snow. R. T.-S. Cheng, Modeling of Hydraulic
Systems by Finite-Element Methods. V. Klemes, Physically
Based Stochastic Hydrologic Analysis. 7. D. Streltsova-

Adams, Well Hydraulics in Heterogeneous Aquifer For-
mations.
1978, 456 pp., $45.00/£29.25 ISBN: 0-12-021811-9;
also available in Library Edition with Microfiche,
$58.50/£38.00 ISBN: 0-12-021876-3;
Microfiche only, $31.50/£20.45 ISBN: 0-12-021877-1

3

PLANT COLD HARDINESS AND FREEZING STRESS

MECHANISMS AND CROP IMPLICATIONS
Edited by P. H. LI and A. SAKAI

FROM THE PREFACE:

This volume is based on the proceedings of an inter-
national seminar on Plant Cold Hardiness, which was
held at the University of Minnesota, Saint Paul Campus,
November 2-4, 1977. It contains a collection of valuable
articles on recent advances in plant cold hardiness re-
search.

THE STUDY OF PROSIMIAN BEHAVIOR

Edited by G. A. DOYLE

This book gives perhaps the first comprehensive, state-
of-the-field picture of research on prosimian behavior.
With the growth of research in this area, a book on the
subject is now possible. The contributors to The Study of
Prosimian Behavior report experimental laboratory studies,
studies of normal behavior in semi-natural settings, and
studies in the natural habitat by means of such sophisti-

SECTION HEADINGS: Freezing Stress: An Overview.
Membranes. Acclimation. Supercooling. Survival and
Breeding. Cryopreservation and Cryoprotection. Special
Topics.

1978, 428 pp., $21.50/£13.95 ISBN: 0-12-447650-3

cated instruments as infrared devices and radio-tracking
equipment. Topics covered include: reproduction and
maternal behavior; learning and intelligence; diet; loco-
motion; ranging behavior; vision and olfaction; classifica-
tion; phylogeny.

1978, 704 pp., $49.50/£32.15 ISBN: 0-12-222150-8

ENVIRONMENTAL IMPACTS OF ARTIFICIAL IGE NUCLEATING AGENTS

Edited by DONALD A. KLEIN

14 JULY 1978

This book gives an analysis of available information and
the scientific conclusions from a National Science Foun-
dation-sponsored workshop held November 10-11, 1976
at Vail, Colorado.

CONTENTS: D. A. Klein and G. Mulvey, Amounts of
Silver-Derived Agents Used in Weather Modification in
Relation to Contributions from Other Sources. G. Mulvey,
Atmospheric Transport Processes. W. L. Lindsay and M.
Sadiq, Theoretical Solubility Relationships of Silver in
Soils. E. A. Jenne et al., Inorganic Speciation of Silvers
in Natural Waters—Fresh to Marine. D. A. Klein, Bio-
chemical Effects of Silver. D. A. Klein, Effects on Micro-
organisms. D. A. Klein, Soil Microbiological Processes.

D. A. Klein, Plant Effects. D. A. Klein, Potential Impacts
on Aquatic Systems. P. H. Davies and J. P. Goettl, Jr.,
Evaluation of the Potential Impacts of Silver and/or Silver
lodide on Rainbow Trout in Laboratory and High Moun-
tain Lake Environments. D. A. Klein, Sewage Treatment
Processes. D. A. Klein, Effects on Humans. D. A. Klein,
Silver Effects: Other Terrestrial Organisms. W. R. Barchet,
Other Seeding Agents: Alternatives to Silver lodide.

1978, 272 pp., $21.00/£13.65 ISBN: 0-12-786861-5
Published by Dowden, Hutchinson & Ross, Inc.

Distributed exclusively and worldwide by
Academic Press, Inc.

Send payment with order and save postage and handling charge.
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LETTERS

A Scientist-Senator on Recombinant
DNA Research

I wish to express great concern about
the broad implications for scientific re-
search in this country if the regulation of
recombinant DNA research is expanded
in the manner proposed by Senator Ed-
ward Kennedy and others (News and
Comment, 23 June, p. 1368). As a scien-
tist as well as a Senator, I feel obligated
to offer views on the desirability of legis-
lative or executive action which would
restrict recombinant DNA research ac-
tivities more severely than do the current
National Institutes of Health (NIH)
guidelines.

For the past 2 years Congress has de-
bated the need for and ramifications of
the regulation of recombinant DNA ac-
tivities. This has been an enlightening
and worthwhile experience which has as-
sisted Congress and the public in under-
standing the nature of scientific research
and the benefits of a new field of scien-
tific inquiry. After Senator Stevenson
and I took the procedural steps neces-
sary to postpone Senate consideration of
hastily conceived DNA legislation, we
jointly agreed to hold 3 days of oversight
hearings on this issue by the science,
technology, and space subcommittee
during November 1977. These hearings
were particularly useful in establishing
the scientific basis for calculating the
conjectured risk of recombinant DNA
research.

The use of recombinant techniques to
modify genetic codes in DNA offers
great promise for all of mankind through
improved understanding of biological
processes and varied applications in
such fields as medicine, industry, and ag-
riculture. Nevertheless, as with any new
field of scientific research, it is impos-
sible at this stage to say with absolute
certainty that there is no future hazard
from such research. On the other hand,
our understanding of natural recombi-
nant processes, evolutionary processes,
bacterial genetics and ecology, and path-
ogenicity all indicate very strongly that
there is little to fear. The situation is very
similar to the extremely remote possi-
bility of pathogenic organisms being re-
turned to Earth by the Apollo missions.
Reasonable safeguards were imposed
then without regulatory or legislative ac-
tion.

There have been recombinant process-
es occurring in nature since life began,
and nature has built-in defenses against
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aberrant DNA strains. There have been
no illnesses or any other harm associated
with recombinant DNA research. How-
ever, we cannot ignore the theoretical
risks, nor can we ignore the necessity to
assure the public that its health and
safety and that of the environment are
not reduced from that which exists natu-
rally.

The general thrust of testimony from
the more than 20 witnesses who ap-
peared at the subcommittee hearings was
that, if there is determined to be a need
for legislation, it should be directed to-
ward extending the NIH guidelines to
nonfederally funded research on re-
combinant DNA. I generally agree with
that conclusion. However, I am con-
cerned that any action more restrictive
than the NIH guidelines might initiate
unnecessary and unreasonable restric-
tions on the conduct of basic scientific
research in this country.

The initial fears of potential harm
raised by concerned scientists led to
what many consider to be premature leg-
islative proposals which would, if
enacted into law, unduly restrict the con-
duct of this valuable research. Sub-
sequently, more broadly based analysis
and review of advancements in knowl-
edge about recombinant techniques led
to a reassessment of the need for formal
government regulation. Many of the sci-
entists who originally raised concerns
about the safety of such research have
since modified their position in light of
more complete information and have
concluded that there is little, if any, haz-
ard resulting from recombinant DNA re-
search, particularly when performed un-
der the NIH guidelines. Their assess-
ments of the practical benefits from such
research continue to be more and more
favorable.

Faced with the continuing controversy
over the need for legislation regulating
recombinant DNA research, Senator
Kennedy and others have suggested that
it might be preferable to encourage ac-
tion by the Executive Branch under the
presumption that statutory authority ex-
ists, specifically Section 361 of the Public
Health Service Act (42 U.S. Code 264).
This section authorized the Secretary of
Health, Education, and Welfare (HEW)
to regulate activities related to the
spread of ‘‘communicable disease.”
While the delegation of authority to the
Secretary under this section is admit-
tedly broad, there are numerous legal un-
certainties and scientific inadequacies
associated with its application to re-
combinant DNA research.

HEW Secretary Joseph Califano has
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It’s free. Polaroid®

POLAROID’S
TOLL FREE
“HOTLINE”

800-225-1618

(In Massachusetts, call collect:
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indicated on several occasions that he
feels the use of Section 361 to regulate
recombinant DNA research is inappro-
priate and inadequate. On 4 May, I wrote
to Secretary Califano asking for his spe-
cific legal views on the application of
Section 361 to recombinant DNA activi-
ties. Although I have yet to receive a re-
sponse from him, I have acquired infor-
mation from HEW which strongly sug-
gests that application of Section 361 to
recombinant DNA research would be
inappropriate and ill-advised.

Some of my personal concerns with
Section 361 are as follows:

e Application of Section 361 would
serve as a bad precedent for Congress by
encouraging unilateral and unauthorized
action by the Executive Branch to regu-
late an area of basic scientific research.

® Section 361 would give the Secre-
tary unbridled discretion to promulgate
and enforce regulations controlling basic
research without adequate safeguards
against regulations which would be un-
necessarily restrictive. In an 18 May let-
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ter replying to my request for his views
on the use of Section 361 for regulating
DNA research, Frank Press, director of
the Office of Science and Technology
Policy, said, ‘‘Section 361, of course,
was not written to regulate research. Its
use in this regard may provide precedent
for broad intrusions into the research en-
vironment. . . .”"

o The Congressional Research Ser-
vice, responding to my request for an
analysis of Section 361, agreed with the
conclusions of the Federal Interagency
Committee on Recombinant DNA Re-
search that ‘. . . no single legal author-
ity or combination of authorities cur-
rently exist that would clearly reach all
research and other uses of recombinant
DNA techniques. . . .”’

o Under Section 361, there would be
no preemption of local law regulating re-
combinant DNA research, a condition
thought to be necessary by many re-
searchers; I am personally uncertain
whether preemption is a critical factor.

o Use of Section 361 is likely to lead to
much litigation and delay in U.S. re-
search and applications in the recombi-
nant DNA area.

e Section 361 would authorize the
Secretary to impose sanctions of up to
$1000 in fines and 1 year’s imprisonment,
which is wholly unreasonable in view of
the purely hypothetical nature of the sug-
gested risks of recombinant DNA re-
search.

Precipitous action such as that pro-
posed by my Senate colleagues could se-
riously damage basic scientific research
in this country at a time when the rest of
the world is moving rapidly to reap its
benefits. Premature regulation of scien-
tific research based on hypothetical risk
assessments would have vast implica-
tions for all of science and technology.
We must move cautiously and, at the
same time, fully explore all of the al-
ternatives to and ramifications of such
regulation before embarking on this
course.

Until we fully understand the implica-
tions of stretching Section 361 to include
recombinant DNA activities, it would be
imprudent to recommend or allow its ap-
plication. If we are not more far-seeing
and more cautious in our use of regula-
tory authority, we may find the United
States becoming irrelevant, first in the
advance of science, then in the advance
of technology, and, finally, in the ad-
vance of the best of human civilization
and freedom.

HARRISON SCHMITT
U.S. Senate,
Washington, D.C. 20510
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Public and Private Policies for R & D

AAAS held its third annual R & D Policy Colloquium in Washington in
late June. Once again, the academic and industrial sectors mingled and de-
bated with key spokespersons from the White House, the Office of Manage-
ment and Budget (OMB), and Congress. This was no public rally to wring
more money out of the government’s hard-pressed purse. On the contrary,
the colloquium struggled with large and vexing uncertainties which pervade
the many-sided structure of U.S. research and development, and the give-
and-take was refreshingly frank.

The framework for the colloquium was set by the special AAAS “R & D
Report’’ prepared by Willis Shapley and Don Phillips, analyzing President
Carter’s budget decisions on research and development and exploring the
indicative evidence concerning industrial research and the connections be-
tween R & D and the performance of the national economy. Aside from its
merits in sizing the current government mind-set toward R & D, the report
provides a unified view of the disordered terrain that we like to call *‘science
and technology policy.”” It is important reading.

The colloquium made several things clear. Government is now reaching
for consensus approaches to national science and technology policies.
There is still some life left in the system of checks and balances in the rela-
tions between politics and science. It is up to the scientific and technological
communities to get into the act and help to construct the terms on which the
United States will both pursue the search for knowledge and reach a less
ambiguous view of the contributions of R & D to the technology base of the
nation’s economy. Equally clear are the risks associated with under-
investment in basic research, the confusion among public policies that pro-
mote science and others that discourage innovation, and the vulnerability of
R & D as discretionary outlays in the emerging national distemper toward
the high price of government.

But the colloquium suggests something else that is on the cheerful side.
As we look at the federal government, in a number of ways the quality of
policy management for R & D begins to be impressive. There is, at this
point, an unmistakable search for a better architecture of science and tech-
nology policy, on the part of the Executive as well as Congress. We begin to
see a blending of science policy with economic and budget policies, together
with a definite tilt toward multiyear fiscal strategies, starting with the 1980
budget. Even in the area of science and technology indicators there is evi-
dence not only of lively development but also of intentions to link such
indicators directly to policy management. None of this signifies that public
policy for science and technology has done more than turn the corner, much
less that it is settled or complete. What it does indicate is that public policy-
makers, few of whom are at home with science, are trying very hard to
cope. The White House study of the problems afflicting industrial risk-tak-
ing, in an environment of public policy uncertainty, is sufficient evidence of
this.

One example of the candor displayed at the AAAS colloquium was
OMB’s revelation that the 1980 budget, now being scripted, will be ex-
ceedingly tight because of inflationary danger signals. Research and Devel-
opment may well feel the pinch, barely 1 year after experiencing a growth
budget. This exemplifies the predicament assailing the whole process of
public policy-making: an itch for durable science policies on the one hand,
and the mischief created by near-term discontinuities on the other. But if
there is bad news, there is good news too, and it is the new awareness by
government of research and development as necessary public and private
investment and as very good economics. That constitutes high ground for
science and technology in the long run, and it is ground that can be held.

—WiLLiaM D. CAREY
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Instrumentation Recorder

Model D offers eight tracks and five
speeds from 15/16 to 15 inches per sec-
ond. When the tape is stopped, electron-
ics to electronics monitoring occurs in
which the signal passes through all the
record and playback electronics but by-
passes the heads thus allowing simul-
taneous display on an external oscillo-
scope. In the record mode, this EE
monitoring occurs in both direct and FM
plug-ins. Voice electronics and a speaker
are also built-in to allow recording and
playback on channel 8. The voice chan-
nel may be used as an override on a time-
shared basis. A. R. Vetter. Circle 667.

High-Performance Liquid
Chromatograph

System I is a modular system com-
prising a sample injector, a column, a
pumping unit, and a detector. Features
include a pulse-free liquid delivery sys-
tem and an injection valve that offers
pressures up to 7000 pounds per square
inch. The modular design allows the user
to develop the best system for a giv-
en application. The sample loop-filling
syringe operates with a variety of inter-
changeable components. Glenco Scien-
tific. Circle 665.

Image Analyzer

The Magiscan image analysis system
offers control by key pad and light pen.
The software-based system will accept
images from any television camera, elec-
tron microscope, or computerized axial
tomograph scanner. A high-speed ana-

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 availabil-
ity of products and materials. Endorsement by Sci-
ence or AAAS is not implied. Additional information
may be obtained from the manufacturers or sup-
pliers named by circling the appropriate number on
the Readers’ Service Card (on pages 102A and 190A)
and placing it in the mailbox. Postage is free.

—RICHARD G. SOMMER
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log-digital converter digitizes an image
and displays it. The image is then proc-
essed and amended and features are
measured and analyzed. Data may then
be extracted relative to such parameters
as area, count, perimeter, height, den-
sity, maximum chord length, orientation,
and so forth. Output is then made avail-
able. Joyce, Loebl. Circle 666.

Automatic Clinical Analyzer

The aca II is a 60-channel device suit-
able for large-scale applications. The
new unit uses the 35 current aca methods
presently available and can be adapted
as more become available. New features
include the low-temperature accessory
that provides an alternative (30°C) to the
usual 37°C operating temperature and an
interface to link the analyzer with an on-
line laboratory information system. Du-
Pont Instruments. Circle 671.

Nephelometer

The LSA 290 employs a light-scatter-
ing technique to measure serum pro-
teins. It includes a pipettor-diluter, a
nephelometer and a data processor.
Twelve assays may be performed: immu-
noglobulins G, A, and M, complement
components 3 and 4, haptoglobin, alpha-
l-antitrypsin, albumin, transferrin, al-
pha-2-macroglobulin, ceruloplasmin, and
hemopexin. Reagents consist of anti-
serum, buffer, and five diluted reference
serums. Kallestad Laboratories. Circle
668.

Thermal Analysis and Mass Spectrometry

An apparatus is available for the study
of decomposition processes under
atmospheric pressure simultaneously
by thermogravimetric differential ther-
mal analysis and mass spectrometry to
1550°C. For measurements under high
vacuum, the pressure-reduction systems
are removed and by direct view between

test body and ion source a high sensitivi-
ty is achieved. The system is suitable for
a variety of organic and inorganic chem-
istry applications. Netzsch Brothers.
Circle 670.

Tissue Freeze Dryer

The Tis-U-Dry series comprises three
mechanically refrigerated bench models
that offer drying temperatures between
- 45°C and - 110°C with vapor-con-
densing temperatures to —130°C to per-
mit extra-low-temperature studies. All
histological techniques including formal-
dehyde fluorescence and resin or paraf-
fin embedding are carried out within the
4-liter chamber without sample transfer.
A proportionally controlled heat source
is provided to control formaldehyde fixa-
tion temperature to within 0.5°C between
ambient and 100°C. The specimen holder
accepts specimens up to 92 square cen-
timeters. Up to 3 liters of vapor may be
collected before defrosting the self-con-
tained condenser. FTS Systems. Circle
669.

Literature

Radioimmunoassay Instrumentation
describes the RackGamma counting in-
strument for analysis of double-labeled
samples, enabling the operator to count
gamma emitting isotopes of cobalt, se-
lenium, chromium, iodine, and iron in
addition to iodine-125. LKB Instruments.
Circle 672.

HPLC Detectors are listed on separate
data sheets that include design specifica-
tions and individual features. Micro-
meritics Instrument. Circle 673.

Camera Microscope is devoted to the
Ultraphot I1Ib which is suitable for all bi-
ological and metallographic applications.
Carl Zeiss. Circle 674.

Absorption  Spectrophotometry re-
ports dual-element determinations with
the IL 751 atomic absorption spectro-
photometer in 25 analytical laboratories.
References are included. Instrumenta-
tion Laboratory. Circle 675.
Instrumentation Laboratory. Circle 675.

Biological Stains also lists indicators,
embedding and mounting media, buffers,
fixatives, and reagents. Atomergic
Chemetals. Circle 676.

Scientific Apparatus includes a full
line of tissue homogenizers, stirrers,
temperature controllers, concentrators,
mills, and many other laboratory de-
vices. Tekmar. Circle 677.

Fittings describes flangeless miniature
fluid fittings of Teflon and other materi-
als. Omnifit. Circle 678.

SCIENCE, VOL. 201



TIELLMA .

... tomorrow’s designs today !

Exclusive

Receptor Studies

125'

B-ADRENERGIC RECEPTOR ANTAGONIST
lodohydroxybenzylpindolol, ['2%]]-

Carrie!—free, ~220%yCi/mmol

n-Propanol: acetonitrile: water: phenol, (~30:10:40:1).
Dry ice.

NEIX-125 100uCi  500uCi 1mCi

ACETYLCHOLINE RECEPTOR BINDING

. a-Bun%arotoxln,[‘”l]- OSE QY 8% OF" QU% Ol
10-20uCi/ug .
0.05Mu SoJiJ'um phosphate buffer (pH7.5) containing Hellma—the largest assortment of highest

1.0% BSA. Dry ice. . . precision glass and quartz cells.

NEX-126 250uCi 500uCi 1mCi Standard - Flow-through - Constant-temperature
Anaerobic - Special Designs

Notfor use in humans or clinical diagnosis. Also available—ULTRAVIOLET LIGHT SOURCES

w " Deuterium Lamps - Mercury Vapor Lamps
Request our “Ligands for Receptor Research” pamphlet. Hollow Cathode Lamps - Power Supplies

@ New England Nuclear \ﬁ1 E L L M Write for literature
549Albafny Street, Boston, Mass. 02118 g::ofa‘g‘h Hall Station
Call toll-free: 800-225-1572
(In Massachusetts and International: 617-482-9595) C E L L S s IN C . ‘P';:‘:lc(’é 1';:;’:“’;';;‘"24
NEN Chemicals GmbH, Dreieich, W. Germany; NEN Canada Ltd., Lachine, Quebec
Circle No. 54 on Readers’ Service Card

Circle No. 48 on Readers’ Service Card

Save up to $250 per 1000 samples with
Scintillation Tubes

e Save on tube costs: $14 per case of FILMWARE Tubes vs.
about $40 for plastic, $60 for glass.

e Save on cocktail: Vertical distribution of sample provides
equivalent counting efficiency with as little as 1 ml of cocktail.

e Save on disposal: One-sixth the disposal volume can save up to
75% in disposal costs.

* Plus you get: Excellent efficiency and toluene resistance,
reduced quenching, no wall adsorption, low background,
unbreakability, transparency, convenient heat seal (no screw
caps). Available in 3 ml and 10 ml sizes.

For more information, write for our brochure. Nalge Company,

Box 365, Rochester, New York 14602.

! 8,
i
- 2

\ o

-y,

FILMWARE Tube Dispense as little Convenient heat
with reusable as 1 ml of cocktail seal eliminates
carrier vial. into tube troublesome caps.
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BOOKS RECEIVED AND

BOOK ORDER SERVICE

(Continued from page 149)

of a symposium, London, Oct. 1975. R. 1. C.
Spearman, Ed. Published for the Zoological
Society of London by Academic Press, New
York, 1977. xviii, 428 pp., illus. $29. Sym-
posia of the Zoological Society of London,
No. 39.

The Concept of Energy. An Inquiry into Ori-
gins and Applications. E. J. Hoffman. Ann

Arbor Science, Ann Arbor, Mich., 1977. x,
574 pp. $29.50.
Corn and Corn Improvement. G. F.

Sprague, Ed. American Society of Agron-

omy, Madison, Wis., ed. 2, 1977. xvi, 774 pp.,
illus. $20. Agronomy, 18.

Cosmology. Michael Rowan-Robinson.
Clarendon (Oxford University Press), New
York, 1977. xii, 160 pp., illus. $13.25. Oxford
Physics Series, 15.

The Craniofacial Morphology of the Sula-
wesi Macaques. Multivariate Approaches to
Biological Problems. Gene H. Albrecht. Kar-
ger, Basel, 1978. viii, 152 pp., illus. Paper,
$35.75. Contributions to Primatology, vol. 13.

Decompression Sickness. Vol. 1, The Bio-
physical Basis of Prevention and Treatment.
B. A. Hills. Wiley-Interscience, New York,
1977. x, 322 pp., illus. $31.50.

Dengue Viruses. R. W. Schlesinger. Spring-
er-Verlag, New York, 1977. iv, 132 pp., illus.
$33.20. Virology Monographs, 16. To order

Great little centrifuge

The reliable little Microfuge™
centrifuge is indispensable when it |
comes to spinning down small samples fast— |
average run times are less than 60 seconds and it

: holds tube sizes of 250 pl, 400 ul, and 1.5 ml.
Use the Microfuge when sample volume is limited, as in pediatrics
or geriatrics. Or when time affects the validity of results, asin ‘
enzyme work, or in binding studies involving radioactively labeled
material. Or simply to help conserve reagents.

For references to more than 200 applications of this sturdy
microcentrifuge, write on your letterhead for our new Microfuge
Bibliography. Also, ask for a free sample of our new 1.9-ml,
chemical-resistant Microfuge tube —the finest microtube available.
Beckman Instruments, Inc., Box 10200, Palo Alto, CA 94304.

BECKMAN’
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this book circle No. 389 on Readers’ Service
Card

Denotational Semantics. The Scott-Strachey
Approach to Programming Language Theory.
Joseph E. Stoy. MIT Press, Cambridge,
Mass., 1977. xxxii, 414 pp., illus. $19.95. MIT
Press Series in Computer Science, 1.

Desk Reference for Neuroanatomy. A Guide
to Essential Terms. Isabel Lockard. Springer-
Verlag, New York, 1977. viii, 158 pp. $12.80.
To order this book circle No. 390 on Readers’
Service Card

Diffraction from Materials. L. H. Schwartz
and J. B. Cohen. Academic Press, New York,
1977. xvi, 558 pp., illus. $27.50. Materials Sci-
ence and Technology.

Directory of Electronic Circuits with a Glos-
sary of Terms. Matthew Mandl. Prentice-Hall,
Englewood Cliffs, N.J., ed. 2, 1978. xiv, 322
pp., illus. $16.95.

Directory of On-Going Research in Cancer
Epidemiology 1977. International Agency for
Research on Cancer, Lyon, 1977 (U.S. dis-
tributor, WHO Publications Centre USA, Al-
bany, N.Y.). xiv, 600 pp. Paper, $10. IARC
Scientific Publications No. 17.

The DNA Molecule. Structure and Proper-
ties. Original Papers, Analyses, and Prob-
lems. David Freifelder. Freeman, San Fran-
cisco, 1977. xii, 498 pp., illus. Cloth, $20; pa-
per, $12. A Series of Books in Biology.

Dynamical and Chemical Coupling between
the Neutral and Ionized Atmosphere. Pro-
ceedings of a NATO Advanced Study Insti-
tute, Spatind, Norway, Apr. 1977. B. Grandal
and J. A. Holtet, Eds. Reidel, Boston, 1977.
xx, 392 pp., illus. $36. NATO Advanced
Study Institutes Series C, vol. 35.

The Dynamics of the Upper Ocean. O. M.
Phillips. Cambridge University Press, New
York, ed. 2, 1977. viii, 336 pp., illus. $34.
Cambridge Monographs on Mechanics and
Applied Mathematics.

Dyserythropoiesis. Papers from a sym-
posium, Leuven, Belgium, Apr. 1976. S. M.
Lewis and R. L. Verwilghen, Eds. Academic
Press, New York, 1977. xii, 350 pp., illus.
$23.

Early Intervention and the Integration of
Handicapped and Nonhandicapped Children.
Michael J. Guralnick, Ed. University Park
Press, Baltimore, 1978. xvi, 302 pp. $16.50.

The Education of Motor and Neurologically
Handicapped Children. Simon H. Haskell,
Elizabeth K. Barrett, and Helen Taylor.
Croom Helm, London, and Halsted (Wiley),
New York, 1977. 196 pp., illus. + plates.
$17.95.

The Effects of Infant and Child Mortality on
Fertility. Papers from a seminar, Bangkok,
Thailand, May 1975. Samuel H. Preston, Ed.
Academic Press, New York, 1977. x, 262 pp.
$19.50.

Electric Circuits. A First Course in Circuit
Analysis for Electrical Engineers. By Mem-
bers of the Staff of the Department of Electri-
cal Engineering, Massachusetts Institute of
Technology. MIT Press, Cambridge, Mass.,
1977. xxxiv, 782 pp., illus. Paper, $6.95. Prin-
ciples of Electrical Engineering Series, vol. 1.
Reprint of the 1940 edition.

Energy or Extinction? The Case for Nuclear
Energy. Fred Hoyle. Heinemann, London,
1977. x, 82 pp., illus. Paper, $5.25.

Energy Use Management. Proceedings of a
conference, Tucson, Ariz., Oct. 1977. Rocco
A. Fazzolare and Craig B. Smith, Eds. Per-
gamon, New York, 1977. Two volumes, illus.
xxxiv, 1000 pp., and xxxiv, 700 pp. $200. To
order this book circle No. 378 on Readers’
Service Card
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Special Announcement
To Science Readers From AAAS

The AAAS Science Book List Supplement
Is Now Available

2842 recommended titles of reference and collateral texts and books for recreational reading
in all fields of science and math for junior and senior high school students, college under-
graduates, teachers, and the general reader. Fully annotated and indexed.

Your best source for those science books which make a permanent contribu-
tion to any library—personal, public, school, or college.

AAAS Science Book List Supplement
Retail Price: $16.50 AAAS Member Price: $15.00
Please allow 6-8 weeks for delivery.
Send orders with check or money order to
AAAS, Department W-2, 1515 Massachusetts Avenue, NW, Washington, D.C. 20005

If it isn’t Forma, it isn’t CH/P"

Forma incubators are the only in-
A step beyond solid-state cubators with the CH/P mini-com-
puter—a multi-channel controller
that delivers direct digital setpoint
and digital display of temperature,
CO.,, and relative humidity.

CH/P eliminates obsolete hot-wire
CO; sensors prone to corrosion in
high humidity. A unique CO, Devi-
ation Alarm guards against CO,
drift from setpoint.

We've done away with outdated
wet/dry bulb humidity probes;
CH/P computes and controls in-
dependent heat sourcesto balance
RH% against temperature setpoint.

Temperature in tenths of a degree;
CO; and RH% in tenths of a per-
cent. Only with CH/P. And only
from Forma.

Forma Scientific
DIVISION OF MALLINCKRODT, INC.

Clicle No. 4 on Beciders' Servics Cand Model 3028 BOX 649 MARIETTA. OHIO 45750 TELEX 24-5394
TOLL FREE USA 800-848-3080. OHIO 614-373-4763
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Engineering Hemodynamics. Application to
Cardiac Assist Devices. Walter Welkowitz.
Lexington (Heath), Lexington, Mass., 1977.
xxviii, 144 pp., illus. $17.50.

Epidemiologic Studies in Psychosomatic
Medicine. Stanislav Kasl and Franz Reichs-
man, Eds. Karger, Basel, 1977. x, 224 pp., il-
lus. $27.50.

Epistemology and Psychology of Functions.
Jean Piaget, Jean-Blaise Grize, Alina Sze-
minska, and Vinh Bang with the collaboration
of Catherine Fot and five others. Translated
from the French edition (Paris, 1968). Reidel,
Boston, 1977. xiv, 214 pp. $34.

The Essential Tension. Selected Studies in
Scientific Tradition and Change. Thomas S.
Kuhn. University of Chicago Press, Chicago,
1978. xxiv, 366 pp. $18.50.

The Evolution of Metalloenzymes, Metal-
loproteins and Related Materials. Proceedings
of a symposium, Sussex, July 1977. G. J.
Leigh, Ed. Symposium Press, London, 1977.
iv, 118 pp., illus. Paper, $7.70.

Experimental Studies in Regeneration of Spi-
nal Neurons. Tat’yana Nesmeyanova. Trans-
lated from the Russian edition. Winston,

Washington, D.C., and Halsted (Wiley), New
York, 1977. xii, 268 pp., illus. $27.50.

The Family Crucible. Augustus Y. Napier
and Carl A. Whitaker. Harper and Row, New
York. 1978. xvi, 304 pp. $11.95.

Fans. William C. Osborne. Pergamon, New
York, ed. 2. 1977. x, 228 pp., illus. $15. Inter-
national Series in Heating, Ventilation and
Refrigeration, Vol. 1. To order this book
circle No. 391 on Readers’ Service Card

Federal Milk Marketing Orders and Price
Supports. Paul W. MacAvoy, Ed. American
Enterprise Institute for Public Policy Re-
search, Washington, D.C., 1977. xii, 168 pp.
Paper, $3.75. American Enterprise Institute
Studies in Government Regulation. Ford Ad-
ministration Papers on Regulatory Reform.

Food, Fertilizer and Agricultural Residues.
Proceedings of a conference, Ithaca, N.Y.,
1977. Raymond C. Loehr, Ed. Ann Arbor Sci-
ence, Ann Arbor, Mich., 1977. viii, 728 pp.,
illus. $32.50.

Food Policy. The Responsibility of the
United States in the Life and Death Choices.
Peter G. Brown and Henry Shue, Eds. Free
Press (Macmillan), New York, and Collier

*

New from SIGMA!
MOLECULAR WEIGHT MARKERS

for

SDS POLYACRYLAMIDE
GEL ELECTROPHORESIS

ALBUMIN BOVINE
ALBUMIN EGG
PEPSIN
TRYPSINOGEN
B-LACTOGLOBULIN
LYSOZYME

Each Kit Contains:

Price Single Vial

Product No. Proteins 25 mg/vial Approx. M.W. by SDS
L4631 LYSOZYME (Egg White) 14,300
L 4756 B-LACTOGLOBULIN (Bovine Milk) 18,400 (subunit)
T9011 TRYPSINOGEN PMSF Treated (Bovine Pancreas) 24,000 $3.00
P 1143 PEPSIN (Porcine Stomach Mucosa) 34,700
A7642 ALBUMIN EGG (Ovalbumin) 45,000
A7517 ALBUMIN (Bovine Plasma) 66,000
Stock No.
SDS-6 DALTON MARK VI™ vial contains 13.5 mg of a
lyophilized mixture of the 6 proteins above and $7.65

Bromphenol Blue tracking dye.

Approx. M.W. by SDS

Product No. Proteins 25 mg/vial Price Single Vial
A 9392 ALBUMIN, CROSS-LINKED (Bovine) lyophilized powder. 66,000

7 mg/vial. After SDS polyacrylamide electrophoresis 132,000 $20.00

4 bands are produced. A faint fifth 198,000

band (pentamer) is occasionally visible. 264,000
H 2757 HEMOCYANIN, CROSS-LINKED (Limuius polyphemus; 70,000

Horseshoe Crab), lyophilized powder. 140,000 $20.00

2.5 mglvial. After SDS polyacrylamide 210,000

gel electrophoresis 4 bands are produced. 280,000
H 2507 HEMOGLOBIN, CROSS-LINKED (Bovine) lyophilized 16,000

powder. 3 mg vial. After SDS polyacrylamide 32,000 $15.00

gel electrophoresis 4 bands are produced. 48,000

Atrace of pentamer is sometimes present. 64,000

Write for your free Technical Bulletin No. MWS 877 478
ORDER DIRECT 4 a pleadme Doing Lutiness With Sigma

from within the Continental U.S.A.,
(excluding Mo.) use our toll free
WATS number: 1-800-325-3010
or call collect 314-771-5750

The Rasearch Lnbomoms of

5 ' E M ACHEMICAL COMPANY

from anywhere else in the World
For Customer Service or anything else:
314-771-5765
or TWX 910-761-0593
—

Most orders will be shipped within hours
TWX (Teletype) Day or Night:
COLLECT 910-761-0593
TELEGRAM: SIGMACHEM, St. Louis, Mo.

SIGMA LONDON Chem. Co. Ltd.

SIGMA Chemie GmbH M

P.O. BOX 14508 - SAINT LOUIS, MISSOURI 63178 U.S.A.
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Also dlsmbnted through:
incy Road, Ponle Dorset BH17 7NH
Tel ephane 0202 733
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Macmillan, ILondon, 1977.
$14.95.

Fortschritte der Chemie organischer Naturs-
toffe. Progress in the Chemistry of Organic
Natural Products. Vol. 34. W. Herz, H.
Grisebach, and G. W. Kirby, Eds. Springer-
Verlag, New York, 1977. x, 622 pp., illus.
$118.70. To order this book circle No. 392 on
Readers’ Service Card

Fourier Transformation and Linear Dif-
ferential Equations. Zofia Szmydt. Translated
from the Polish edition (Warsaw, 1972) by
Marcin E. Kuczma. Reidel, Boston, and
PWN—Polish Scientific Publishers, Warsaw,
1977. xx, 504 pp. $34.

From Private Vice to Public Virtue. The
Birth Control Movement and American So-
ciety since 1830. James Reed. Basic, New
York, 1978. xvi, 456 pp. + plates. $17.95.

Frontiers in Reproduction and Fertility Con-
trol. A Review of the Reproductive Sciences
and Contraceptive Development, part 2. MIT
Press, Cambridge, Mass., 1977. xvi, 580 pp.,
illus. $29.95.

Genetics and Physiology of Aspergillus. Pa-
pers from a symposium, Birmingham, En-
gland, Sept. 1976. John E. Smith and John A.
Pateman, Eds. Academic Press, New York,
1977. x, 552 pp., illus. $23.50.

Geochemical Exploration 1976. Proceedings
of a symposium, Sydney, Australia, Aug.
1976. C. R. M. Butt and I. G. P. Wilding, Eds.
Elsevier, New York, 1977. x, 494 pp., illus.
$42.50. Developments in Economic Geology,
9. Association of Exploration Geochemists
Special Volume No. 6. Reprinted from the
Journal of Geochemical Exploration, vol. 8,
No. 172.

Getting the Most out of Your Doctor. Law-
rence A. May. Basic, New York, 1978. xxvi,
262 pp. $10.

Handbook of Behavior Therapy with Sexual
Problems. Vol. 1, General Procedures. Joel
Fischer and Harvey L. Gochros. Pergamon,
New York, 1977. liv, 258 pp. + index. $20.
Pergamon General Psychology Series, vol.
64. To order this book circle No. 393 on Read-
ers’ Service Card

Handbook of Environmental Data on Organ-
ic Chemicals. Karel Verschueren. Van Nos-
trand Reinhold, New York, 1977. viii, 660

p., illus. $37.50. To order this book circle
No. 379 on Readers’ Service Card

The High Frontier. Human Colonies in
Space. Gerard K. O’Neill. Illustrated by Don-
ald Davis. Bantam, New York, ed. 2, 1978.
viii, 344 pp. Paper, $2.75.

Hosts and Guests. The Anthropology of
Tourism. Valene L. Smith, Ed. University of
Pennsylvania Press, Philadelphia, 1977. viii,
254 pp., illus. $14.

Immunology of the Gut. Papers from a sym-
posium, London, Apr. 1976. Elsevier/Ex-
cerpta Medica/North-Holland, New York,
1977. viii, 376 pp., illus. $27.95. Ciba Founda-
tion Symposium 46 (new series).

Inference, Method and Decision. Towards a
Bayesian Philosophy of Science. Roger D.
Rosenkrantz. Reidel, Boston, 1977. xvi, 270
pp. Cloth, $26; paper, $11.95. Synthese Li-
brary, vol. 115.

International Nonproprietary Names (INN)
for Pharmaceutical Substances, 1977. Cumula-
tive List No. 5. World Health Organization,
Geneva, 1977 (U.S. distributor, WHO Pub-
lications Centre USA, Albany, N.Y.). xviii,
332 pp. Paper, $19.20.

Introduction to Ecological Biochemistry. J.
B. Harborne. Academic Press, New York,
1977. xiv, 244 pp., illus. $13.65.

The Journal of William Tully. Medical Stu-
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