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Which of these Ultracentrifuge Accessories

can you use in your research?

'

No matter what your centrifugation
needs, Beckman can supply them. In ultra-
centrifugation, Beckman offers four L5
models with top speeds from 40,000 to
75,000 rpm, plus a full line of rotors, tubes
and accessories.

In density gradient centrifugation, for
example, Beckman provides the gradient
materials, the gradient former, the frac-
tionating device to remove the fractions
after the run, and the flow cell and
spectrophotometer to provide a written
record. All highest quality; all designed to
work together.

For literature on the LS5, ask for bro-

chure SB-400: for accessories ask for cata- &

log PL-174. Write Beckman Instruments,
Inc., Spinco Division, 1117 California
Avenue, Palo Alto, CA 94304.

1. Rotors — a complete selection of 36
Beckman fixed angle, swinging bucket,
zonal, continuous flow, and vertical tube
rotors. 2. Tubes — five different tube
materials, including cellulose nitrate.

3. Fraction Recovery System for all popular
size tubes. 4. Prep UV Scanner gives
Beckman preparative ultracentrifuges
analytical capability with absorption optics.
5. Slow Acceleration Accessory for
reorientation and shallow gradient studies.
6. w2t Integrator computes total

centrifugal effect automatically. 7. Gradient
Former forms linear density gradients in

up to 3 tubes simultaneously. 8. Density
Gradient Chemicals — new line of high
quality sucrose and heavy metal salts.

9. Schlieren Optics provides photographs of
particle movement.

BECKMVMAN’
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Plant Disease: An Advanced Treatise
VOLUME I: HOW DISEASE IS MANAGED
Edited by JAMES G. HORSFALL and ELLIS B. COWLING

CONTENTS: J. G. Horsfall and E. B. Cowling, Prologue:
How Disease is Managed. J. G. Horsfall and E. B. Cowl-
ing, The Sociology of Plant Pathology. J. L. Mcintyre
and D. C. Sands, How Disease is Diagnosed. C. E. Main,
Crop Destruction—The Raison d’Etre of Plant Pathol-
ogy. J. L. Apple, The Theory of Disease Management.
J. G. Horsfall and E. B. Cowling, Societal Contraints on
Management. G. A. Zentmyer and J. G. Bald, Manage-
ment of the Environment. R. J. Cook, Management of
the Associated Microbiota. G. E. Templeton and R. J.
Smith, Jr., Managing Weeds with Pathogens. S. P. Ray-
chaudhuri and J. P. Verma, Therapy by Heat, Radiation,
and Meristem Culture. J. A. Browning et al., Managing
Host Genes, Epidemiologic and Genetic Concepts. W.

Current Topics in Membranes and
Edited by FELIX BRONNER and ARNOST KLEINZELLER

CONTENTS: M. Shporer and M. M. Civan, The State of
Water and Alkali Cations within the Intracellular Fluids:
The Contribution of NMR Spectroscopy. S. McLaughlin,
Electrostatic Potentials at Membrane-Solution Inter-
faces. S. R. Caplan and A. Essig, A Thermodynamic
Treatment of Active Sodium Transport. W. N. Konings
and J. Boonstra, Anaerobic Electron Transfer and Active

E. Fry, Management with Chemicals. H. Lyr, Mechanism
of ‘Action of Fungicides. S. D. Van Gundy and M. V.
McKenry, Action of Nematicides. T. Hirai, Action of
Antiviral Agents. J. Dekker, Chemotherapy. S. G. Geor-
gopoulos, Pathogens Become Resistant to Chemicals.
C. L. Wilson, Management of Beneficial Plant Diseases.
G. Mathys, Society Supported Disease Management Ac-
tivities. C. J. Delp, Privately Supported Disease Man-
agement Activities. J. F. Tammen and F. A. Wood, Edu-
‘cation for the Practitioner.

1977, 448 pp., $29.00/£20.60 ISBN: 0-12-356401-8
Subscription price, $24.50 (Subscription price not valid
in U.K., Australia, and New Zealand.)

Transport voLume o

Transport. M. M. Hosey and M. Tao, Protein Kinases
and Membrane Phosphorylation. L. Mela, Mechanism
and Physiological Significance of Calcium Transport
across Mammalian Mitochondrial Membranes. F. Ismail-
Beigi, Thyroidal Regulation of Active Sodium Transport.

1977, 408 pp., $36.00/£25.55 ISBN: 0-12-153309-3

Water Relations in Membrane Transport in Animals and Plants
Edited by ARTHUR M. JUNGREIS, THOMAS K. HODGES, ARNOST KLEINZELLER, and STANLEY G. SCHULTZ

This volume presents a compilation in a single vol-
ume of those themes and ideas common to scientists
studying or interested in ion and water movements
across epithelia. The similarities of transport mecha-
nisms characteristic of both plant and animal tissues
are clearly emphasized in this volume. Rigorous studies
of cation and water movements across epithelia in fauna
and flora reveal a surfeit of common modalities within
a framework of organism unigueness. The result is a
new found cooperation among scientists concerned with
understanding the physiological bases of homeostasis

P & S BIOMEDICAL SCIENCES SYMPOSIA Series

Nucleic Acid-Protein Recognition
Edited by HENRY J. VOGEL

This volume concentrates on a cross-section of de-
fined, biologically significant nucleic acid-protein inter-
actions, at least some of which appear to be governed
by codelike rules. The expert contributors discuss cur-
rent research results and techniques, and present a
variety of graphic models. In addition, orienting back-
ground information is given.

The topics cover: the machinery of DNA synthesis,
including “melting” proteins; DNA packaging, with em-
phasis on DNA-histone interrelations; eukaryotic, pro-
karyotic, and viral DNA-dependent RNA synthesis; the

in eucaryotic organisms. In this volume the foundation
is laid for interdisciplinary approaches to the study of
common problems faced by both plants and animals in
the regulation of salt and water metabolism.

SECTION HEADINGS: Session I: Water and Solute
Transport in Plant Cells. Session lI: Water and Solute
Transport in Cells of Invertebrates. Session Iil: Epi-
thelial Transport of Solutes and Water. Session IV:
General Session.

1977, 406 pp., $18.00/£12.80 ISBN: 0-12-392050-7

recognition or double-helical nucleic acids by proteins
in general and by repressors in particular; restriction
endonucleases and DNA site recognition; tRNAs in
relation to their structure, their biosynthesis, reverse
transcriptase, recognition by synthetases, and ribosomal
interactions; the synthesis of ribosomes and interac-
tions in the initiation and elongation processes of pro-
tein synthesis; recognition features in RNA-dependent
RNA synthesis; RNA processing; and ribonuclease-
nucleotide recognition.

1977, 616 pp., $39.50/£28.05 ISBN: 0-12-722560-9

Regulatory Mechanisms in Lymphocyte Actlivation

PROCEEDINGS OF THE ELEVENTH LEUKOCYTE CULTURE CONFERENCE
Edited by DAVID O. LUCAS

From the Preface:

The Eleventh Leukocyte Culture Conference followed
the precedent set by the Tenth Leukocyte Culture Con-
ference (chaired by Vincent Eijsvoogel) in restricting
subject matter of the conference to a single, though
broad topic. Symposia topics and speakers were se-
lected to cover various aspects of the conference theme,

New Chromosomal Systems
Edited by JORGE J. YUNIS
A Volume in the CHROMOSOMES IN BIOLOGY AND MEDICINE Series

10 JUNE 1977

This authoritative volume brings together a wealth of
material accumulated in recent years on chromosomal
syndromes. Prominent cytogeneticists provide detailed
descriptions of recently discovered chromosomal syn-

“Regulatory Mechanisms in Lymphocyte Activation.”
The three symposia covered, respectively: Parameters
of Lymphocyte Activation, Positive Regulation, and Sup-
pression. The symposia papers, for the most part, pro-
vide broad perspective in individual topics and all
reflect the current state of research.

1977, 856 pp., $37.00/£26.25 ISBN: 0-12-458050-5

dromes as well as new views on classical disorders.
The book covers in detail the clinical delineation and
chromosomal basis of these syndromes.

1977, 424 pp., $29.00/£20.60 ISBN: 0-12-775165-3

Send paymenf with order and save postage plus 50¢ handling charge.
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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Embryonic sporophytes of two Antarc-
tic brown seaweeds, Desmarestia an-
ceps (left, about X 84) and Himanto-
thallus gradifolius (right, about x 75)
show similarity of development despite
widely divergent adult form. This type
of filamentous development is charac-
teric of Desmarestiales, indicating that
the former assignment of Himanto-
thallus to Laminariales (kelps)—an or-
der characterized by parenchymatous
growth—is incorrect. See page 1206.
[James Hendel, Scientific Photographic
Laboratory, University of California,



FINALLY
EVERYTHING YOU WANT
IN A MINICOMPUTER IS IN
A PERSONAL MINICOMPUTER.

THE OLIVETTI P6060.

UNIQUE INTEGRATED POWER.

The P6060 delivers the power you'd normally
get from complete multi-component systems.
No other single desktop unit is as packed with
features or as compact.

80CPS, 80-COLUMN INTEGRATED
THERMAL PRINTER.

Fast, silent matrix printer features complete
Ascii 96-character set and full printer
graphics: scaling, framing, offSetting, axis
drawing and alphanumeric labeling on

any scale.

THE LANGUAGE IS BASIC.
Olivetti’s BASIC features up to 50% more lan-
guage elements than competitive versions. It
offers extensions such as string manipula-
tion and random file haridling. And provides
features like immediate syntax checking not
even available on time-sharing systems.



Up to now, you've had to compromise
on features to get the overall advantages of a
personal minicomputer. But no more.

Olivetti’s new floppy disk-based system
integrates a thermal printer, keyboard, display,
dual floppy drive and processor into a single
compact unit. The P6060 can even operate as
an on-line intelligent terminal to provide ac-
cess to large data bases and user libraries. EIA
RS232C-compatible devices are connectable
with data rates set by software up to 19.2 KHz.

And we back up all our hardware with
software packages that include a comprehen-
sive mathematical and statistical series. Plus
math/stat sub-routines that you can auto-
matically insert into your own programs.

The P6060 is programmable in BASIC.

So you can write your own programs easily
even if you're new to computers. Or you can
get them from existing BASIC libraries.

Only Olivetti offers this much perfor-
mance at a personal minicomputer price’ But
that shouldn’t surprise you. After all, Olivetti
invented the world’s first desktop computer.
And throughout the world, Olivetti has
installed 450,000 minicomputers and business
systems, 100,000 teleprinters, 50,000
terminals and of course, millions of typewriters
and calculators.

|--Olivetti Corporation of America

| 500 Park Avenue

| New York, New York 10022

| Attn: Personal Minicomputer Systems

| Please send more data on the P6060
| Please contact me for a demonstration____

| Title
Company
Address
City
State Zip

|
|
|
I
| Name |
|
|
|
|
|

l- tt 5-6/10/77
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INTEGRATED DUAL DRIVE

FLOPPY DISK UNIT.

The soft operating system is automatically
loaded from a system disk with 70K bytes
still available to the user. Another 256K byte
floppy disk can be used for added storage.

EXPANDABLE MODULAR DESIGN.

As your computing needs expand, memory
modules are available to increase internal
memory to 80K bytes. External peripherals
include: CRT’s, printers, plotters, tape units,
hard disk units and on and on.

*For 48K memory (16K user)
integrated dual floppy disk and
integrated thermal printer the
price is just $8,950.



THE FUTURE

are you ready for it?

Avoiding future shock - being ready for the prospect that tiny
integrated circuits like the one shown here will increasingly govern
the way you work, play, and interact with the world around you -
is a major goal of the new AAAS compendium, ELECTRONICS:
THE CONTINUING REVOLUTION. It is not necessary to
understand the technology of an integrated circuit in detail to be
aware that their decreasing costs and growing power are spearheading
the continuing revolution. And integrated circuits are only a part of
the technology that is shaping the future of science, business, leisure
activity - even cooking appliances. ELECTRONICS: THE CONTINUING
REVOLUTION explores the past, present, and potential role of
electronics in such diverse areas as banking, medicine, communications,
education, defense, employment, and more.

Be ready to take full advantage of the electronic advances that are
coming your way. Order your copy of ELECTRONICS now.

cLELTRONICS

A Glance At The Past — A Yiew Of The Future

Retail: $12.95 Casebound, $4.95 Paperbound.
AAAS Member: $11.95 Casebound, $4.45 Paperbound.
Series and bulk order information upon request.

Please allow 6-8 weeks for delivery.

ovailoble
from S S,

1142 SCIENCE, VOL. 196

American Association for the
Advancement of Science

Department D-1

’ To order your copy, write to:




for chemists, life scientists, QC inspectors,
pollution monitors, laboratory technicians,
physicists, engineers and others

.. to perform weight measurements and to record changes in
weight—with speed, accuracy and precision. The New Cahn
Electrobalances® with their advanced features,
do make it easier—and, there’s a different
Cahn model available to meet the weighing
requirements of each of these specialists.

CAHN 25 with its new, unique push-
button tare system—the only full-range tare
available!!—is typical of the all-new Cahn
Series-20 Microbalances that are ideal for A
sample measurements, standards preparation,
quality control and pollution filter weighing.

CAHN DTL the world's most sensitive top loading Millibalance for weighing

filters, radioactive samples, biochemicals, seeds, reagents, tissues, precious metals,

KBr pellets, DTA samples, evaporation studies and preparing samples for gas
chromatography and other quantitative analyses—to 0.01 milligram sensitivity.

CAHN 1000 symbolic of the Cahn vacuum recording Electrobalances designed

to measure mass and force changes in high vacuum and other controlled environments.
It is used for magnetic susceptibility, gravimetric adsorption, corrosion, moisture

loss and all types of TGA studies—and comes with

the largest choice of accessories available.

precision balances for 100 grams and less

Send for your complimentary copy of Cahn'’s 80-page, pocket-size booklet of SI
symbols and units, conversion factors, tables and formulae, weight specifications
and constants. Just fill out this coupon and mail to Cahn Instruments

1 [0 Please send me the Cahn Conversion Booklet i
i | would also like more information on the following Cahn Electrobalance families: |
: [ Microbalances [ Top Loaders [ Recording Balances [ | would like a Cahn Representative to call. :
| 1
l name title I
l organization I
| |
l address. I
l country/ postal zone/ l
I city. state Zip code. phone. l
4 |
A B B _ B N B R &R _§B B &8 §R_B§ | [ & 3 & & B B 0 0 0 B 0 B 8 B B B B B B0 B 8 0 4 & B _NB B § |

Cahn Instruments/A Division of Ventron Corporataon . 16207 So. Carmenita Road/Cerritos, CA 90701 ® phone 213-926-3378 « TWX 910-583-4806
10 JUNE 1977 Circle No. 181 on Readers’ Service Card 1143
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" It's just as if your laboratory

and the Holtzman Co. were
neighbors. When you order from
us, your rats arrive promptly. ..
are subjected to less stress in
transit. .. arrive fresher and
ready for use sooner.

Safe arrival and satisfactory
quality are guaranteed. And if
your rats aren't delivered
promptly, just have someone

- _ who knows your P.O. number

call Holtzman collect. We'll
: ~activate a computer
b search and

withinan e
hour, we'll have
satisfactory news
for you.

In addition to sending
you a superior rat, we're
trying to assure you

of superior delivery, too.
Try us and see.

we keep
a close tail
on ovur rats

computerized routing
helps assure timely delivery

it

v

HOLTZMAN COMPANY
P.O. Box 4068

Madison, WI 53711
Phone 1-608-271-6441
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Temperature Control, Background
a wide array of sample handling
Model 57 Series Spectrophotometer...

Spectra recorded at intervals
of 2.5°C from 15-35°C.

are made every 0.4 nm or 0.1 nm
with possibilities for scale
expansion of the resulting spectra
to 0.01A full scale. Turbid
samples can be placed in a
second sample compartment
adjacent to a large two-inch
diameter photomultiplier to
recollect any scattered light.
Sensitive difference spectra from
turbid samples demand
background correction since
unavoidable variations in cell
pathlength and sample and
reference solutions produce
distorted baselines. Now
compensate the baseline in the
time it takes to scan the

Automatic Sample Handling.
Program up to five samples with
their associated references into
the beam with digital setting of
cycle and dwell time. Each pair of
cells is pr=cisely positioned by a
transport mechanism driven by a
stepping motor which is also
available in a manual version.

Each channel can have individually
selected zero suppression and
scale expansion to optimize its
recording conditions with a choice
of bar or dot presentations.

If the tear-off card has been

used, for further information or a
demonstration, contact: Instrument
Division, Norwalk, CT 06856 USA

Bodenseewerk Perkin-Elmer & Co.,
GmbH, 7770 Ueberlingen,W Germany

Equilibrium between an iron porphyrin and imidazole
as a function of temperature

spectrum.

...provides unsurpassed versatility!

PERKIN-F-ELLMER

Circle No. 216 on Readers' Service Card




AAAS brings you outstanding publications on the critical issues of today . .

2) Reviews of Science

. a series of

Compendium Volumes that includes authoritative articles originally published in SCIENCE
— articles you would have clipped for future reference if you knew then what the critical
issues of today would be — articles you will want to assign your students for background
reading, or use to supplement your own professional library. . . . Each compendium is avail-
able in your choice of casebound or paperbound edition. Order one—or all of them~—today!

ENERGY: Use, Conservation,

* and Supply
A collection of enduring and readable articles on prob-
lems in the use of energy for food production and dis-
tribution; the potential of oil, coal, gas, and uranium for
meeting present and future energy nceds; long-term
optional energy sources such as geothermal and solar
energy and the possible use of methanol as a supple-
ment to or substitute for dwindling gasoline sup-
plies. This compendium provides a wealth of
information for individuals as well as those
in industry.

POPULATION: Dynamics, Ethics,

* and Policy
The cthics of choice . . . the interrelationship of popula-
tion size and cconomic development . . . the consequences
of population growth—such are the issucs debated in this
collection of outstanding articles, rescarch reports, and
policy debates. The papers provide a close look at popu-
lation research as conducted and reported by American
scientists, as well as a glimpse at the continuing
debate between those who advocate different
methods of contraception and population
control.

FOOD' Politics, Economics,

* Nutrition, and Research
This report is essential reading for everyone
concerned with the serious problems we face
in meeting the world’s food needs. It contains
thirty-one articles on the perspectives and politics
of the world food situation, the nutritional aspects of
world food problems, and the impact of agricultural
and biological research on food production and availa-
bility. Together these articles provide a provocative reas-
sessment of the worldwide food crisis and a realistic look
at our options for the future.

MATERIALS: Renewable and Non-

renewable Resources

An important exploration of the new set of

realitics affecting the flow of raw materials.

This compendium probes the implications of

national poliby, energy constraints, environmental

considerations on materials production and use, the

perspectives in necds and supplies of resources, high

technology materials, and renewable and reusable re-

sources. Essential rcading for cveryone concerned with

materials issues and their import for the hecalth of indus-

trial cconomies, the future of materials rescarch, and,
ultimately, the quality of life.

Price for each Compendium: Retail: $12.95 casebound, $4.95 paperbound; AAAS Member: $11.95 casebound, $4.45 paperbound.

GRDER FORM

Please send the following Compendium Volumes:

ENERGY POPULATION
casebound casebound
paperbound paperbound

Name

Price for each Compendium: Retail: $12.95 casebound, $4.95 papcrbound; AAAS Member: $11.95 casebound, $4.45 paperbound.
[ Check enclosed {payable to AAAS)

Remittance must accompany member orders. Please allow 6-8 weeks for delivery.

American Association for \
’ the Advancement of Science
Department CV

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

FOOD MATERIALS
casebound casebound
paperbound paperbound

[3 Please bill me

Address

\ City

State Zip Code )

1146
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Sartorius proudly introduces "‘affordable”
electronic weighing; a completely new series of
compact, fully electronic balances in the most popular
weighing ranges, priced from $1,895.

The new Series 3700 balances have no beam, no
knife edges, no knabs, no dials and no mechanical zero
adjustment. To weigh, just place the sample on the pan;
in 1-2 seconds the readout is shown on a large, bright
7-segment digital display. Just touch the sensor bar for
instant electronic taring (or zero adjustment) over the
entire weighing range.

Other advanced features of the Series 3700
include a unique ‘'stable reading” indicator and an
electronic filter to eliminate the effects of high frequency
vibration. Analog and digital outputs permit interfacing

with printers, records, calculators and data processing
equipment. Check this table for the cost of the model
with the weighing range and readability you need. You'll
be amazed at the savings (Model 3706 costs little more
than comparable mechanical top loaders).

Model Weighing Range Readability Price
3705 0-160g 0.001g $2995
3704 0-1200g 0.01g 2995
3716* a) 0-120g a) 0.01g 2295
b) 0-1200g b) 0.1g
3706 0-1200g 0.1g 1895
3703 0-3000g 0.1g 2295
3709 0-600g 0.01g 2330

*Dual Range Other models available with time integrator.

For an informative folder on these revolutionary
balances, write: Sartorius Balances Division, Brinkmann
Instruments, Inc., Cantiague Road, Westbury, N.Y. 11590.

The first fully electronic balances
with the accuracies you want, in the ranges
you need, at a price you can afford.

Sartorius Series 37Q0.

Circle No. 164 on Readers’ Service Card
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Positive Displacement Pump Heads
For

Cole-Parmer Masterflex’' Pumps

MODEL RHIMFCKC

Now the positive displacement, adjustable flow
rate features of FMI LAB PUMPS are available
as “‘add-on” heads for Masterflex* tubing pumps.
The kit comes complete with special mounting
plate, drive shaft, pump and attachment screws.
When used with a fixed displacement tubing
pump head handling water and the FMI| pump
head handling acid, or any other corrosive addi-
tive, one can independently vary the concentra-
tion of acid to water ratio. The use of a variable

% RESISTS MOST ACIDS, BASES,
SOLVENTS

% SELF-PRIMING
% QUICK CONNECT HOSE FITTINGS

% OUTPUT ADJUSTABLE: 0.01 - 0.10 cc
per revolution up to 200 cc/min.

% NO CHECK VALVES

speed drive as shown above allows the total out-
put to be varied with the motor speed control
while the flow rate of the variable displacement
“FMI” may be varied independently. No more
worries about tubing compatibility when handling
strong solvents, bases or acids. Fluids contact
only Kynar**, ceramic and fluorocarbon pump
head materials. Quick connect hose fittings ac-
cept 14" 0.D. tubing.

ORDER THE MODEL RHIMFCKC ADD-ON HEAD
Price: $375.00

All Prices F.O.B. Oyster Bay, New York. Prices subject to change

without notice.

* Masterflex is a registered trademark of Cole Parmer Instrument
Company, Chicago, lllinois.

** Kynar is a Pennwalt Corporation trademark for Polyvinylidene
Fluoride resin,

FLUID METERING, INC.

48 SUMMIT ST., OYSTER BAY,N.Y. 11771 -(516) 922- 6050
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ANSWER

SERVICE

FROM

MILES.

QUESTIONS ANSWERED ORDERS TAKEN
THE LINE THAT IS NEVER BUSY

Our Datagram service answers your needs. You
can ask it questions and you can give it orders. So
when you need technical information about our
product just call our Datagram Answer Service (It :
is toll-free!). Our Technical Service Department gE<=

will be back to you with the information you need. ik
And of course you can still use the Answer Service
to order anything in the Miles Biochemical Cata-
log—all day and every day, weekends and holidays.

FOR PRODUCTS AND SERVICE THAT ARE MILES AHEAD, DIAL

800-7227-6000

(IN MISSOUHI—800-342-6700)

"0 Research Products
Miles Laboratories, Inc.
Elkhart, Indiana 46514
Phone: 219-264-8804

Miles Laboratories, Ltd.

Post Office Box 37, Stoke Poges
Slough, England SL 24 LY
Phone: Farnham Common 2151

“I want to send a Datagram”—
give your phone number and city,
and identification number 1838. <&
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Volume Il in the annual AAAS series

This series is sponsored by the AAAS and its Committee on Science and Public Policy and
prepared under the direction of Willis H. Shap]ey former budget official and Associate
Deputy Administrator of NASA, who has had extensive experlence in research and develop-
ment, national defense, and spacc programs.

RESEARCH & DEVELOPMENT

FEDERAL BUDGET: FY 1978, b
Shapley, Don 1. Phillips and Herber
offers a timely analytic summary" )
report on R&D in this year's annu
stimulating discussion ofmgmflczmk
basic issues:

and analytxcai report on R&D in the federal budget
They ldentlfy‘:nuﬂ of major importance to scientists,
engineers, research institutions, administrators, and
students of public policy.

Essential reading in this changing climate of govern-
mentisupport of R&D.

® FY 1977 budget outcome
FY 1978 budget analysis

e Future R&D budget outlook
® Congressional role in R&D budgeting

How R&D budget decisi?saimgld be made

Qtﬁergma,rcoplcs now.

Piease wﬁammg item(s) checked below:

RESEARCH & DEVELOPMEN ] R&Dm therederal Budget: FY 1978

FEDERAL BUDGET: FY 1977, by Willis H.

: (avaﬁtbleinjune 1977)
Shapley, lays the foundation for F¥ 1 S-ind suc- [N REGaili$8:507 AAAS member price: $4.95
ceeding volumes. It gives an in- dept-h‘mlﬁisof how U R&Din the Federal Budget: FY 1977
the federal budget is prepared and sur sthe broad Retail: 85.50 AAAS member price: $4.95
range of continuing issues affectlng rmmh and ) Both publications at the special rate

development budgets. An incisive analysisoflasting. Retail: $9.00 AAAS member price: $8.10
significance. :

o All orders $5 or less must be prepaid.
These two volumes unravel the mysteries and com- : (Please allow 6 to 8 weeks for delivery)
plexities of the budgeting process and give a clear

§) Send orders to Department L
American Association for the Advancement of Science

1515 Massachusetts Avenue, NW, Washington, DC 20005
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We listened to hundreds of experi-
enced users before we designed the
Mark lll. And we were naturally curi-
ous to know how well we'd suc-
ceeded in giving them everything
they wanted in a liquid sunhliatwon
system. So late last year, we con-
ducted a survey of the Mark Il users
in the United States

We were very gratified when 39% of
those polled responded ...and even

more gratified to find that over 97%
of them would consider buying
another Mark Il if they moved to a
lab with similar needs. That's quite a
statement coming from a group of
individuals who are impossible to
fool and very difficult to please

When we asked about features,

most replied that the Mark llI's abil-

ity to compensate for quench was
most important. The Mark |ll can ad-
just automatically for the quench of
a whole batch or for each individual
single or dual-label sample...and it
handles quench up to 30:1

The second most-appreciated fea-
ture is the Mark lll's ability to adjust
counting parameters. Not
ing. since the Mark Ill can automati-
cally set ideal windows and ter-
minators (time or count) and sub-
tract the appropriate background
for each batch

surpris-

Overall ease of operation ran a
strong third. With the Mark lll, you
need no complicated programming
when you change counting condi-
tions. Just dial a number on the cap
and all the automatic quench and

counting capabilities go to work for
you. The DPM version also is ex-
tremely easy to operate

These are just some of the reasons

why there are more than 10 times as
many Mark lllsinstalled today as the

other ' top-of-the-line supersys-
tem...and why the overwhelming
majority of all Mark Ill users are so
satisfied. For more information on
the Mark I, call or write

Searle Analytic

Division of Searle Diagnostics Inc
2000 Nuclear Drive

Des Plaines, IL 60018

Phone (312) 298-6600

“I'm so happy with my MARK Il | wouldn’t give it up
for all the peanuts in Georgla

Thomas Crisp, Associate Professor

Number One in Liquid Scintillatioh
Supersystems

Quote taken from a survey ques

tronnaire sent to

>|’,‘/}"\|IW (":,;y\'.‘.

Mark Il users
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Our TLE Double Chamber
works with so many
electrophoretic techniques,

you could call it the
‘Multi-Chamber.

We call this Brinkmann TLE Chamber a “‘Double
Chamber” because it accepts two 20 x 20 cm plates,
but it will also handle a single 20 x 40 cm plate or any
combination of plates up to 40 cm wide.

Because of its versatility, you could also
call it the “*Multi-Chamber.” In addition to
preparative, thin layer and polyacrylamide
isoelectric focusing (IEF), the chamber can be
used for the following electrophoretic techniques:
TLE (on pre-coated TLC plates) including
2-dimensional techniques such as protein and i‘
peptide mapping and preparative electrophoresis
including starch block and agar gel, just to name a few.

Because of its ability to handle greater sample
capacities, the Brinkmann Double Chamber permits
extremely distinct preparative separations for up to
10 grams of material. In addition, multiple separations
may be run simultaneously using various carrier
materials and/or buffer systems.

For an informative brochure on the Brinkmann
Double Chamber, chemicals and accessories write:
Brinkmann Instruments, Inc., Cantiague Road,
Westbury, N.Y. 11590. In Canada: 50 Galaxy Blvd.
Rexdale, Ont., MOW 4Y5.

E Brinkmann
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The Smithsonian: Fact and Hearsay

The highly subjective and personal
characterizations that appear in an article
by Constance Holden about the Smith-
sonian Institution (News and Comment,
20 May, p. 857) raise philosophical ques-
tions that merit discussion.

If the purpose of Science is to report
on the substantive aspects of science and
science policy in the United States, what
is the relevance of the transfer of infor-
mation that is essentially hearsay? Of
what importance, in terms of examining
the competence of the Smithsonian’s
programs in the arts, science, and his-
tory, are reportorial observations con-
cerning the ages, height, or ethnic origins
of S. Dillon Ripley’s associates? Or, in
terms of Ripley’s competence and abili-
ties as an ornithologist-ecologist and as
Secretary of the Institution, does it mat-
ter whether he prefers champagne or
Coke?

I should also like to point out several
factual errors in the article. Reference is
made to the “‘purchase’’ by the Smith-
sonian of the Cooper Union museum'’s
collection. The fact is that the Smithson-
ian acquired these collections by transfer
without payment, just as it acquired the
mansion to house them, as a gift. The ar-
ticle states that the Smithsonian’s first
Secretary, Joseph Henry, ‘‘had been
seeking the creation of a federal research
university.”’ Historians say that Henry
was interested in establishing a research
institute funded by James Smithson’s
bequest.

Finally, the article refers to some ob-
servers’ suggestions that the Smithson-
ian Research Foundation was a case of
the ‘‘Smithsonian willfully arranging
matters so it could do just what the 1966
law was designed to prevent it from
doing.”” On the contrary, the Research
Foundation was established as a mecha-
nism for funding research previously
supported by the National Science Foun-
dation, which was precluded from giving
grants to individual Smithsonian sci-
entists and to those of other federal
agencies by the Independent Appropria-
tions Act of 1966. Since then, the Smith-
sonian has requested and received such
research funds from Congress.

The Smithsonian appreciates the con-
tinuing support of the scientific commu-
nity in its efforts to increase and diffuse
knowledge since its establishment in
1846.

CARL W. LARSEN
Smithsonian Institution,
Washington, D.C. 20560
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Meet the new head of our hucleotide family:

TP--2P >5500Ci/mmol ||

And the next of kin:
ATP-y-3?2P  1000-3000Ci/mmol
ATP-y-32P 10-40Ci/mmol
ATP-y-372P  2-10Ci/mmol

And the first cousins, at 5-30Ci or 80-200Ci/mmol:
ATP-a-3?P dATP-o-37P
GTP-a-*?P dGTP-o-3?P
CTP-«-*?P dCTP-a-32P
UTP-o-3?2P dTTP--32P

All are of highest purity. New lots are prepared
every two to four weeks. Call for the schedule
and ordering information: 617-482-9595. From
western states call toll free: 800-225-1572.

s i € Ao i

New England Nuclear

549 Albany Street, Boston, Massachusetts 02118
Customer Service 617-482-9595

Canada: NEN Canada Ltd., 2453 46th Avenue, Lachine, Que. H8T 3C9,
Telephone: 514-636-4971, Telex: 05-821808
Europe: NEN Chemicals GmbH, D-6072 Dreieich, W. Germany,
Daimlerstrasse 23, Postfach 401240, Telephone: (06103) 85034, Telex: 4-17993 NEN D
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ULTRA-TRAC

KEVEX Corporation
Analytical Instrument Division
898 Mahler Road, Burlingame, CA 94010
Phone (415) 697-6901
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ASM on Recombinant DNA

Although recombinant DNA research
has been extensively reported in the sci-
entific and lay press, there has been sur-
prisingly little input from individuals or
organizations accustomed to dealing
with hazardous microorganisms. Con-
sequently, at the request of the National
Institutes of Health, a special American
Society for Microbiology (ASM) ad hoc
committee under the chairmanship of
Harold Ginsberg carried out an indepen-
dent review of the NIH guidelines. Their
report that the guidelines provided prop-
er and adequate procedures for handling
hazardous bacteria was accepted by the
ASM Council Policy Committee fast No-
vember. There is at present no demon-
strated evidence that microorganisms
containing recombinant DNA molecules
are hazardous. However, because feder-
al legislation concerning the production
and use of recombinant DNA molecules
is under active consideration, and in the
event that such legislation is passed, the
ASM Council unanimously approved the
following at its annual meeting in New
Orleans on 8 May 1977.

1) All responsibility for regulating ac-
tions relative to the production or use of
recombinant DNA molecules should be
vested in HEW.

2) To advise and assist the Secretary
of HEW, an advisory committee should
be established whose membership, in ad-
dition to lay people, should include rep-
resentatives with appropriate technical
expertise in this field.

3) Institutions and not individuals
should be licensed.

4) At each institution engaged in re-
combinant DNA acitivities, to the maxi-
mum extent possible, direct regulatory
responsibility should be delegated to the
local biohazard committee. These com-
mittees should include both members
with expertise appropriate to the activi-
ties conducted at that institution and rep-
resentatives of the public.

5) Experiments requiring Pl con-
tainment should be exempt from these
regulations.

6) License removal is an effective and
sufficient deterrent to obtain compliance.
Further ASM is opposed to the bonding
of scientists or the establishing of indi-
vidual strict liability clauses in the con-
duct of recombinant DNA activities.

7) ASM goes on record as favoring
uniform national standards governing re-
combinant DNA activities.

8) The Secretary of HEW should have
the flexibility to modify the regulations
as further information becomes avail-
able. Further, we support the inclusion
of a sunset clause in the legislation—that

is, that legislation will be reevaluated af-
ter a fixed period of time.

9) Such important legislation govern-
ing research should proceed only after
due and careful deliberation.

HARLYN O. HALVORSON*
Rosenstiel Basic Medical Sciences
Research Center, Brandeis University,
Waltham, Massachusetts 02154

*President, American Society for Microbiology,
1977.

Long-Sentence Obscurantism?

Science’s news writers are becoming
long-sentence obscurantists. 1 sampled
the first 32 sentences of each staff writer
in the 1 April 1977 issue, skipping foot-
notes and wholly quotation sentences.
Results follow.

Words per sentence

Writer Page

Mean Range
Abelson 13 21.6 641
Boffey 35 28.0 5-62
Culliton 37 22.2 7-58
Metz 43 34.8 15-64
Wade 39 335 10-121
Walsh 40 28.5 13-61

Interpretation of these results is diffi-
cult and their cause remains veiled. The
sentence-lengthening trend is not partic-
ular to Science but seems ubiquitous (un-
published observations). The editor of
Science himself once had a lower mean
(not shown). It is not clear why his good
example has not been followed. As in-
dicated by the data, some staffers are
more prone than others to the insidious
phenomenon. This trend may reflect our
overall cultural drift to irrelevancy and
complexity. discussed elsewhere (/).

I admit that this is a small, arbitrary
sample based on a simplistic method.
More revealing and perhaps more related
to hedonic tone and comprehension in
readers is a long-windedness profile
(LP), that is, a frequency diagram of
sentence length. One simply plots the
number of sentences in each length class
(the classes having increments of, say,
five words).

It is recommended that periodic LP
determinations be instituted on each
writer to help control the phenomenon.
The LP is an efficient corrective measure
when self-administered.

R. GRANTHAM
Laboratoire de Biométrie, Université
Lyon I, 69621 Villeurbunné, Frunce

References

1. R. Grantham, Trends Biochem. Sci. 2, N105
(May 1977).
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Introducing the hungry ECLIPSE.

Data General's new ECLIPSE S/130 com-
puter has a bigger appetite for work than any
other mid-range mini. And enough speed and
versatility to wolf down any kind of data you
have to dish out.

The hungry ECLIPSE computer is built
around the same powerful architecture as our
super high-speed ECLIPSE S/230. Added to
that is a host of special features that make the
hungry ECLIPSE unique. Like our fast micro-
coded floating point and efhicient character string
instruction sets. And our second-generation
WCS general-purpose user microprogramming
ability that results in unmatched throughput in
demanding applications. To top it off it also
includes AOS, our amazing new heuristic multi-

programming advanced operating system, and of

course the full range of Data General’s economi-

cal big-computer peripherals, software and
worldwide support.

Now, you don’t have to skimp along with an
undernourished mini that’s too limited for your
work. Or splurge on one that’s too fat just to
get the performance ycu need. Just order an
ECLIPSE S/130 computer. It will make your

work load a lot leaner. Want more food for

thought? Send for our brochure.

(] Send your S/130 brochure.
O Send your S/130 brochure and have your sales representative call.

Mail to: Data General, Westboro, MA 01581
Name
Tide
Company
Address Tel.

City State Zip

ECLIPSE is a registered trademark of Data General Corporation.
© Data General Corporation, 1977

¢» DataGeneral

Its smart business.

Data General, Westboro, MA 01581, (617) 366-8911. Data General (Canada) Ltd., Ontario.
Data General Europe, 15 Rue Le Sueur, Paris 75116, France. Data General Australia, Melbourne (03) 82-1361.
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From
¥ tissue fo
h_omogenqle
in 30
seconds!

For homogenization, disper-
sion, defibration and
emulsification, nothing
works quite like a Poly-
tron. Utilizing the Willems
“High Frequency Principle”,
the Polytron combines ultra-
sonic energy with mechanical
shearing action to homogenize
virtually any type of tissue . . .
small organs, soft bones, muscle,
cartilage, even an entire mouse.
Because of its unique shear-
ing effect, the Polytron outperforms
any blender, mixer or similar homogenizer,
and requires only 30-60 seconds to do
what other instruments do in 15 minutes or
more. This rapid action is an important advan-
tage when working with heat-sensitive
biological materials.

The Polytron system offers a wide
selection of models, generators and speeds to
provide ideal conditions for homogenization as
dictated by type of material, experimental
conditions and desired end result. For an
informative brochure, write: Polytron Division,
Brinkmann Instruments, Cantiague Road,
Westbury, N.Y. 11590. In Canada: 50 Galaxy
Boulevard, Rexdale (Toronto), Ont.

Brinkmann
Polytron’

Circle No. 163 on Readers’ Service Card

1156

Malaria Vaccines

Thomas H. Maugh’s article on malaria
(Research News, 22 Apr., p. 413) is an
excellent and timely summary. How-
ever, there is a significant omission con-
cerning the development of potential hu-
man malaria vaccines.

Under the sponsorship of the Agency
for International Development, we have
been working to establish the feasibility
of malaria vaccination and antigen pro-
duction. The work was begun at the Uni-
versity of Illinois in 1966 and transferred
to the University of New Mexico in
1972.

We have shown that a lyophilized
preparation from the erythrocytic stages
of the malarial organism can effectively
immunize rhesus monkeys against the
highly virulent simian malaria, Plasmo-
dium knowlesi (I). The vaccine has been
partially purified by column chromatog-
raphy and characterized both biochemi-
cally (2) and ultrastructurally (3). It can
be stored for long periods of time and, in
a recent comparative test, a 6-month-old
freeze-dried preparation was more ef-
fective than a freshly prepared merozoite
vaccine (4). We have also shown that our
vaccine can stimulate a protective effect
for up to 4 years after immunization, even
when the vaccinated monkey is challenged
with heterologous strains (5).

In addition, we have demonstrated
that Freund’s complete adjuvant can be
replaced with a combination of a vege-
table oil (adjuvant 65) mixed with ba-
cillus Calmette-Guérin (6). These com-
ponents are acceptable for human use.

Clarence Speer, formerly of our group
and now at the University of Montana,
has also demonstrated the possibility of
culturing the erythrocytic stages of the
malarial organism in cultured nucleated
cells in vitro (7). This method introduces
the possibility of developing a contin-
uous culture system free of hemoglobin
and of any viral contaminants associated
with the continuous addition of fresh hu-
man red cells, as would be the case in the
Trager-Jensen system.

PauL H. SILVERMAN
Department of Biology, University of
New Mexico, Albuquerque 87131

References

1. R. H. Schenkel, G. L. Simpson, P. H. Silver-
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get the most out
of your gradients

ISCO density gradient fractionators produce a
continuous absorbance profile as the gradient is
fractionated into a built-in collector. Zones
undetectable by other methods are easily resolved
and their exact locations plotted. Any size
centrifuge tube can be quantitatively scanned at
two wavelengths and fractionated with or without
piercing.

The Model 570 gradient former sequentially
produces up to 22 absolutely identical linear or
curved gradients of any size from 3 to 80 ml.
Cradient size and shape are precisely and
reproducibly determined by differential pumping.

In addition to these instruments, our general
catalog describes gradient pumps and scanners
for zonal rotors, plus instrumentation for liquid
chromatography and electrophoresis. Send for
your copy now.

Box 5347 Lincoln, Nebraska 68505 Phone (402) 464-0231
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NEW STATISTICS SUPPORT

TEKTRONIX 4051

“Your graphics saves
me money. But your
nonlinear software sold me.’

Problem: Nonlinear
statistics are common-
place. Nonlinear
regressions software
is not.

Whatever your hardware, you've
had to settle for less satisfactory

methods of modeling and fitting.

Solution: Tektronix’
PLOT 50 Statistics Vol.
4 software and the 4051

Graphic System.

With up to 32K of local process-
ing power, the 4051 combines
computational independence
with the efficiency of high-
resolution Graphics. Now our
new nonlinear regressions
software volume provides

Tektronix

COMMITTED TO EXCELLENCE

graphics-assisted problem solv-
ing in applications as wide
ranging as chromatography,
physiology, logistic growth
curves, kinetics and
spectrophotometry.

It’s easily the most
comprehensive nonlinear
function support available.
Programs include data fits to
nonlinear systems of equations,
exponential least squares curve
fitting, one knot spline curve fit-
ting, Fourier regression, and
much more.

You can handle
equations with up to
four exponentials. And be-

cause guesswork is inevitable to

many statistical equations, the

4051's off-line processing power

lets you work at your own pace
..without paying the price in
timeshare charges.
To learn more about the

Hardcopies of Marquardt's nonlinear
least squares, Gauss-Newton nonlinear
least squares, and Nelder and Mead
function minimization — all demonstrate
the ease of PLOT 50 Statistics Vol. 4
analysis.

Tektronix, Inc.

Information Display Group

PO. Box 500

Beaverton, Oregon 97077
Tektronix Datatek NV

PO. Box 159

Badhoevedorp, The Netherlands

4051 and
Stat 4: Seeing
is believing

4051 and its software library, talk
to your Tektronix Sales Engineer.

Copyright ©, 1977. All rights reserved.
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Energy Conservation Is Not Enough

President Carter’s National Energy Plan* is fated to be modified. Mr.
Carter made an important contribution by emphasizing the need for action,
by giving top priority to conservation, by calling for substitution of coal for
oil and gas, and by pushing for a strategic oil reserve. However, the legisla-
tion requested is complex and controversial. The public might have accept-
ed a gas guzzler tax and a gasoline tax if proceeds were used to expand
energy sources. But the coupling of energy and income redistribution has
elicited a strong negative response. Some congressmen report that mail has
been running as much as 9 to 1 against the gasoline tax.

Controversial proposals affecting automobiles have captured public atten-
tion while other features of the National Energy Plan have been neglected.
A questionable feature of the Plan is its treatment of the problems of pro-
ducing sufficient energy to meet national needs during the next decade. Mr.
Carter projects an increase in the gross national product of 46 percent by
1985. At the same time the Plan calls for an increase in use of energy of 33
percent. Up to the present there has been a one-to-one correlation between
energy use and GNP. Ultimately, through conservation, the two variables
will be partially decoupled, but that can come only slowly. Also question-
able are assumptions with respect to the supplies of energy that will be
available. One prediction of the Plan is that generation of electricity by use
of nuclear reactors will increase by a factor of 3.8 by 1985. Other sources
believe that generation will at best triple.

The crucial energy sources will be oil and natural gas. We derive 75 per-
cent of our energy from these sources, and the economy is tightly dependent
on them. Reserves of both have been dropping at the rate of 6 percent per
year. Last year oil reserves fell to 30.9 billion barrels; 2.8 billion barrels of
domestic oil were consumed. This was offset by 1.1 billion barrels of addi-
tions, most of them discoveries in existing fields or mere bookkeeping ad-
justments. Only 0.068 billion barrels were found in new fields. At the same
time, gas reserves fell to 216 trillion cubic feet while 19.5 trillion cubic feet
were produced. An offsetting 7.6 trillion cubic feet were added, but of these
only 1.4 trillion cubic feet were in new fields.t.

Last year’s attrition of oil and gas reserves is a continuation of long-term
trends. In the face of this, the National Energy Plan predicts that in 1985 the
total amount of energy available from domestic oil and gas will equal that
available this year. Such optimism might be justified if the Plan provided
substantially increased incentives for creation of new supplies.

However, on balance, the proposals of the National Energy Plan are mild-
ly discouraging to the production of more coal, gas, or oil. For examples,
major users of low-sulfur coal are to be required to employ costly and trou-
blesome sulfur dioxide scrubbers. The price of intrastate natural gas is to be
reduced. Environmental considerations are likely to delay further explora-
tion of the outer continental shelves.

One of the especially meritorious proposals of the Plan is substitution of
coal for oil and gas. However, there is little in the Plan except tax provisions
that would be helpful in bringing about the substitution. The enormous prac-
tical problems of obtaining more supplies, adapting equipment to coal, and
meeting environmental standards are not addressed. There is no provision
for expediting major projects to obtain clean fuels from coal.

An important element that is missing from the Plan was pointed out by
President Carter. The missing element is inspiration. There is no basis in the
Plan for the public to hope that America’s technological capabilities will be
effectively marshaled to help solve a deepening energy deficit. Moreover,
those abroad who have looked to the United States for technological lead-
ership in this great crisis must turn elsewhere.—PHILIP H. ABELSON

*Executive Office of the President, Energy Policy and Planriing, The National Energy Plan (Gov-
ernment Printing Office, Washington, D.C., 1977). t0il & Gas Journal, 18 April 1977, p. 19.



Zeiss Fluorescence:
so versatile, it’s specialized

for Pathology...

... for exfoliative cytology, renal biopsies, liver and lung sections,
blood vessels, auto-antibodies (ANA, AMA, ASMA, ATA, ATMA).

for Microbiology
and Serology...

... to label, recognize and iocalize etiological agents.

for Immunology...

... for all immunoglobulins, e.g. for the identification of surface
markers in B&T lymphocytes.

Special benefits from Zeiss.

Superb fiuorescence images of high resolution and excellent con-
trast are the result of combining the qualities of unusually efficient
light sources, high-transmission, sharp-cutoff filters, and the wid-
est choice of specially-coated strain-free optics.

This excellence is topped only by the simplicity and convenience
of alignment and operation which is especially important and
timesaving in daily routine work.

A benefit only Zeiss offers:

No Zeiss microscope ever becomes obsolete. You can update any
model mentioned below for fluorescence without compromising
its conventional transmitted-light capabilities.

Send for complete details and a schedule of our 4-day workshops
in fluorescence microscopy.

Nationwide service.

Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branchesin: Atlanta, Boston,Chicago, Columbus, Houston,
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416) 449-4660.

Our new publication,
“Worthwhile Facts About Fluorescence Microscopy.”
Priced at only $2.00, an invaluable aid.

THE GREAT NAME IN OPTICS

WEST GERMANY
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pH Meter

The Metrohm model E 588 is portable
and operates on line-charged transis-
torized circuitry. The E 588 has a forti-
fied handle that doubles as a storage case
for electrodes. The electrodes are self-
calibrating. The device also has a du-
rable, moisture-proof housing. Brink-
mann Instruments. Circle 703.

Cardioscope

Minicard is a pocket-sized cardio-
scope. It will display the electro-
cardiogram when the operator moistens
the electrodes with water or saliva and
places the instrument directly on the
patient’s chest over the heart. It has a 2-
inch screen and the scanning rate may be
adjusted from 3 to 25 millimeters per sec-
ond. A scale shows the heart rate when
set for a scan of 12 or 25. A synchronized
flashing light indicates a regular heart
contraction. Resuscitation Laboratories.
Circle 697.

Metallograph

The HM-100 will achieve temperatures
up to 2500°C in 30 seconds with its elec-
tron beam heating system. It has an air-
lock system for interchanging specimens
without shutting off the heating-vacuum
system. Changes produced by heat and
vacuum may be observed and photo-
graphed simultaneously. Some applica-
tions include studies of phase transfor-
mation, crystal-grain growth, plastic de-
formation and fracture, and surface-
diffusion phenomena. Unitron Instru-
ments. Circle 698.

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 1160A and
1240A) and placing it in the mailbox.Postage is free.

—RICHARD G. SOMMER
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Vocal Input to Computer

SpeechLab digitizes and extracts data
from a speech wave form and applies
pattern-matching techniques to recog-
nize the vocal input. The system is pro-
vided with hardware and software in-
cluding a laboratory manual, a hardware
manual, a microphone, and three pro-
grams. The system features 64 bytes of
storage per spoken word and a vocabu-
lary of up to 64 words in memory. Other
features include real-time response and
95 percent correct recognition. Heuris-
tics. Circle 702.

Surgical Dissecting Board

The Histo-Path offers a clean and com-
pact dissecting surface for medical speci-
mens and samples. The device is con-
structed of Pyramic glass which is tem-
pered to resist breakage. It is Y-inch
thick and the corners and edges are
ground smooth. The material is tinted
gray to enhance density values and illu-
mination for photography. The material
is nonporous and it may be autoclaved.
Metric scales appear as graphics on the
surface. A urethane cutting patch is at
the center for controlled dissection.
Dyn-A-Med Products. Circle 701.

Calculator Accessory for
Spectrophotometers

This accessory consists of a program-
mable calculator, a spectrophotometer
interface and cable, a program tape, and
instructions. The device will read data
and control instrument functions. It will
read photometric data, monochromator
wavelength, spectral bandwidth, and

sample number. It will control mode se-
lection, spectral bandwidth, wavelength,
and other functions. Five categories of
programs are available. Varian In-
strument Division. Circle 699.

Ultraviolet Absorption-Refractive Index
Detector

The UV/RI Dual Detektor is compat-
ible with all liquid chromatographs. It
determines ultraviolet absorption at 254
nanometers and refractive index of
eluants with no band spreading. Only
Teflon, stainless steel, and quartz come
in contact with the sample and the detec-
tor may be used for all solvents without a
prism change. The refractometer has two
heat exchangers positioned on each side
of the measuring cell; one has a 0.2-milli-
meter stainless steel capillary and the
other has a 0.7-millimeter capillary. The
photometer uses a low-pressure mercury
lamp and has a narrow bandpass optical
interference filter. Utopia Instrument.
Circle 700.

Literature

Guide for Biological Stains, Dyes, and
Indicators includes listing of products
and usage and procedure recommenda-
tions. MC/B Manufacturing Chemists.
Circle 689.

Chromatography Supplies lists prod-
ucts for gas, high-performance liquid,
and thin-layer techniques. Alitech Asso-
ciates. Circle 704.

Autopolarimetry describes the auto-
mated saccharimeters and polarimeters
that comprise the Autopol line. Rudolph
Research. Circle 705.

Radiation Sources features sources
for well-logging, environmental monitor-
ing, instrument calibration, moisture and
density gauging, and x-ray fluorescence.
New England Nuclear. Circle 706.

Chemicals and Supplies for Radio-
assay includes a line of ready-to-use
scintillation cocktails, tissue solubili-
zers, and accessories. Packard Instru-
ment. Circle 707.

What's New for the Laboratory lists
products from a variety of sources for all
types of laboratory research. SGA Sci-
entific. Circle 708.

Sample Injector describes the model
7120 syringe-loading sample injector for
high-performance liquid chromatogra-
phy. Schoeffel Instrument. Circle 709.

Cyto-Centrifuge is devoted to the Cy-
tospin device for concentrating mono-
layers of cells. Shandon Southern In-
struments. Circle 710.
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Do your
copies

ook lke “C(U)-SUGARS
this? High Specific Activity

If so, you need our attractive Science Binders to keep
your copies of Science in good condition, and available
for quick, easy reference. Simply snap the magazines
in or out in a few seconds—no punching or mutilating.
They open FLAT—for easy reference and readability.
Sturdily constructed, these maroon imitation leather bind-
ers stamped in gold leaf will make a fine addition to

Near theoretical specific activity
has been achieved by NEN due to development
of new techniques in photosynthesis.

Glucose, D-['“C(U)l- NEC-042X

your library. 200-350mCi/mmol
N - -
Science Binders hold one three-month volume of Science. ;6‘6‘_’;28‘;; 8 /[mﬁ(l‘:)] NEC-040X
They have a 3-inch back and 14 fasteners, $6.00 each. ]' o
Four binders, $22.00. (Please aliow 8 to 8 weeks for delivery) Sucrose, ['“C(U)]- NEC-100X
’ o 400-700mCi/mmol

For orders outside the United States add .60 cents per
binder. Imprint: name of owner, year of issues (for exam-
ple: 1972-4 or vol. 178), add $1.00 per binder.

Not for use in humans or clinical diagnosis

s . New England Nuclear
Send to “Binders 549 Albany Street, Boston, Massachusetts 02118
a a AMERICAN ASSOCIATION for the Customer Service 617-482-9595
ADVANCEMENT OF SCIENCE NEN Canada Ltd., Lachine, Quebec; NEN Chemicals GmbH, Dreieich, W. Germany
a S 1515 Massachusetts Avenue, N.W,
Washington, D, C. 20005

Circle No. 233 on Readers’ Service Card

/J A photographic base now smooth, precise focusing; an-

gives the Swift M100 Tissue Cul-
ture Microscope greater-than-
ever versatility, with capabilities
for standard single lens reflex
and/or Polaroid® cameras. It's
an unbeatable team for advanced
research in living cells and bio-
logical specimen. You will be
pleased with the sheer practi-
cality of this inverted instrument
with its erect, natural image;
large, sturdy extension stage;
brilliant, variable intensity illu-
mination; large nosepiece and

Now, right on target for
tissue culture photography

SWIFT INSTRUMENTS, INC.

Scientific Instrument Division
P.0. BOX 562, SAN JOSE, CA 95106 « 408/293-2380
(MAIN OFFICE: Boston, MA)

-\ISWIFT AGENCIES are located throughout the U.5. and in most foreign countries.

gled 45° binocular or monocu-
lar heads with eyepoint 335mm
above table surface for comfort-
able viewing; exceptionally fine
optics. Easily adapted to phase
contrast and/or polarizing mi-
croscopy by specific configura-
tion or accessories.

Write or call now
for literature

and name of
nearest dealer for
demonstration.
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BIALKALI S-20
300-650 NM 200-850 NM

New 30 mm photomultipliers from EMI
mechanically and electrically inter-
changeable with earlier EMI types
such as 9524, 9592, 9529. 9824 has
a bialkali cathode giving good Q.E.
with very low dark current and high
gain. 9798 has a UV window which
combined with its $-20 cathode gives
a wide spectral range (200-850 nm).
Either type can be had with spectrosil
window for extended UV or low back-
ground applications.

For Photon Counting, RFI/QL-30F slim-
line housings complete with potted
divider chain are available for all
30 mm tubes. Available from stock.
Details from:

EMVMI GENCOM INC.

80 EXPRESS ST., PLAINVIEW, NY 11803
TEL: 516-433-5900. TLX: 510-221-1889
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BOOKS RECEIVED AND

BOOK ORDER SERVICE

(Continued from page 1195)

1976. xvi, 198 pp.. illus. $22. National Founda-
tion-March of Dimes Birth Defects: Original
Article Series, vol. 12, No. 8. To order this
book circle No. 474 on Readers’ Service
Card.

Jealousy. Gordon Clanton and Lynn G.
Smith, Eds. Prentice-Hall. Englewood Cliffs,
N.J.. 1977. xii. 244 pp. Cloth, $8.95; paper,
$3.95. A Spectrum Book.

Konrad Lorenz. Alec Nisbett. Harcourt
Brace Jovanovich, New York, 1977. xiv, 240
pp. + plates. $10. A Helen and Kurt Wolff
Book.

Land as a Waste Management Alternative.
Proceedings of a conference. Ithaca. N.Y.,
1976. Raymond C. Loehr. Ed. Ann Arbor Sci-
ence Publishers. Ann Arbor. Mich.. 1977. xii,
812 pp..illus. $29.50.

Laser Monitoring of the Atmosphere. E. D.
Hinkley. Ed. Springer-Verlag. New York,
1976. xvi. 382 pp.. illus. $39.80. Topics in Ap-
plied Physics. vol. 14. To order this book circle
No. 451 on Readers’ Service Card.

Love, Sex, and Sex Roles. Constantina Saf-
ilios-Rothschild. Prentice-Hall. Englewood
Cliffs. N.J.. 1977. x. 150 pp. Cloth. $8.95;
paper. $3.95. A Spectrum Book.

Lymphocytes, Macrophages, and Cancer.
Papers from a symposium, Paris. June 1975. G.
Mathé. 1. Florentin. and M.-C. Simmler, Eds.
Springer-Verlag, New York, 1976. x, 162 pp.,
illus. $23. Recent Results in Cancer Research,
56. To order this book circle No. 452 on Read-
ers’ Service Card.

Measurement of Unsteady Fluid Dynamic
Phenomena. Papers from a lecture series,
Rhode-Saint-Genése. Belgium. Jan. 1975.
Bryan E. Richards. Ed. Hemisphere. Wash-
ington, D.C.. and McGraw-Hill, New York,
1977. xii. 340 pp.. illus. $35. A von Karman
Institute Book. Series in Thermal and Fluids
Engineering. To order this book circle No. 453
on Readers’ Service Card.

Mechanics of Continuous Media. S. C. Hunt-
er. Horwood, Chichester, England, and Hal-
sted (Wiley), New York. 1977. 568 pp.. illus.
$37.50. Mathematics and Its Applications. To
order this book circle No. 454 on Readers’
Service Card.

Medical Botany. Plants Affecting Man’s
Health. Walter H. Lewis and Memory P. F.
Elvin-Lewis. Wiley-Interscience. New York,
1977. xviii, 516 pp.. illus. $27.50 To order this
book circle No.441 on Readers' Service Card.

Membranes and Neoplasia. New Ap-
proaches and Strategies. Papers from a meet-
ing. Keystone, Colo., Mar. 1976. Vincent T.
Marchesi and six others., Eds. Liss, New
York, 1976. xii, 292 pp.. illus. $35. Progress in
Clinical and Biological Research. vol. 9. To
order this book circle No. 442 on Reader’s
Service Card.

Memory and Cognition. Walter Kintsch.
Wiley, New York. ed. 2, 1977. vi, 490 pp., il-
lus. $13.95. To order this book circle No. 475
on Readers’ Service Card.

Metabolic Interconversion of Enzymes 1975.
Papers from a symposium, Arad, Israel, Apr.
1975. S. Shaltiel, Ed. Springer-Verlag, New
York, 1976. xviii, 236 pp., illus. $29.60. Pro-
ceedings in Life Sciences. To order this book
circle No.443 on Readers’ Service Card.

Metallurgy and Plastics for Engineers. Merle
C. Nutt. Pergamon, New York, 1976. xvi, 550
pp.. illus. $25. To order this book circle No.
444 on Readers’ Service Card.

Hyper-sensitive
X-ray analyzer
spots‘invisible’
trace elements

A —HYPERSENSE™ SPECTRUM

B — CONVENTIONAL SPECTRUM 180. SECS

B c A A A ‘A A "
LA Le KA KB
2N 36 1.61 1.83 8.63 9.57

Trace elements you can easily miss
appear clearly in spectra created by our
new HYPERSENSE™ detector. That's
because it produces counting rates
three times as high as conventional
detectors. And it's available right now as
an option to most MICROTRACE™
spectrometers for your SEM.

The two spectra above of a paint
specimen show the dramatic increase
in counting rates for the zinc X-rays
identified by element markers. Notice
especially that the zinc L line is com-
pletely missing in conventional spectrum
B, but is clearly visible in HYPERSENSE ™
spectrum A.

You get accurate quantitative analyses
in much shorter counting times. Due to
the advanced geometry of the detector,
you get better results at both very short
and unusually long working distances.

MICROTRACE™ spectrometers
detect X-rays produced by conventional
electron-beam excitation. But also by
BULK MODE X-ray excitation —in
which X-rays flood a large volume of the
sample to reveal elements not detectable
by electron excitation.

For all the details contact Nuclear
Semiconductor Division, United Scientific
Corporation, Dept D, 1400 Stierlin Road,
P.O. Box 1389, Mt. View, Calif. 94042.
Phone (415) 969-9400.

UNITED
SCIENTIFIC

NUCLEAR SEMICONDUCTOR DIVISION
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Methods of Architectural Programming.
Henry Sanoff. Dowden, Hutchinson and Ross,
Stroudsburg, Pa., 1977. xiv, 184 pp., illus. $18.
Community Development Series, 29.

The Minicomputer in the Laboratory. With
Examples Using the PDP-11. James W. Coop-
er. Wiley-Interscience, New York, 1977. xviii,
366 pp., illus. $19.50. To order this book circle
No. 455 on Readers’ Service Card.

Morphology and Biology of Reptiles. Papers
from a symposium, London, Sept. 1975. A.
d’A. Bellairs and C. Barry Cox, Eds. Pub-
lished for the Linnean Society of London by
Academic Press, New York, 1976. xii, 290 pp..
illus. $31.75. Linnean Society Symposium Se-
ries, No. 3. To order this book circle No. 445
on Readers’ Service Card.

Multiple Hypergeometric Functions and Ap-
plications. Harold Exton. Horwood, Chiches-
ter, England, and Halsted (Wiley), New York,
1977. 312 pp. $27.50. Mathematics and Its Ap-
plications. To order this book circle No. 456 on
Readers’ Service Card.

Nicht Tier, nicht Engel. Der Mensch zwis-
chen Natur und Kultur. Joachim lllies. A.
Fromm, Osnabriick, 1975. 76 pp. Paper, DM
8. Texte + Thesen, 59.

One-Dimensional Compressible Flow. H.
Daneshyar. Pergamon, New York, 1976. xii,
180 pp., illus. Cloth, $15; paper, $7.50. Ther-
modynamics and Fluid Mechanics Series.
Pergamon International Library. To order
this book circle No. 457 on Readers’ Service
Card.

Pesticide Chemistry in the 20th Century. Pa-
pers from a symposium, New York, Apr. 1976.
Jack R. Plimmer, Philip C. Kearney, Gustave
K. Kohn, Julius J. Menn, and Stanley Ries,
Eds. American Chemical Society, Washing-
ton, D.C., 1977. x, 310 pp., illus. $20. ACS
Symposium Series, 37. To order this book
circle No. 458 on Readers’ Service Card.

Physics of the Earth. Frank D. Stacey.
Wiley, New York, ed. 2, 1977. xii, 414 pp.,
illus. $19.95. To order this book circle No. 446
on Readers’ Service Card.

Pollution Formation and Destruction in
Flames. N. A. Chigier, Ed. Pergamon, New
York, 1976. vi, 220 pp., illus. $50. Progress in
Energy and Combustion Science, vol. 1. To
order this book circle No. 447 on Readers’
Service Card.

Principles of Digital Data Transmission. A. P.
Clark. Halsted (Wiley), New York, 1977. x,
246 pp., illus. $16.75. To order this book circle
No. 459 on Readers’ Service Card.

Proceedings of the First National Symposium
on Environmental Concerns in Rights-of-Way
Management. Mississippi State, Jan. 1976.
Robert Tillman, Ed. Mississippi State Univer-
sity Department of Wildlife and Fisheries,
Mississippi State, 1976. x, 336 pp., illus. Pa-
per, $7.

Progress in Inorganic Chemistry. Vol. 22.
Stephen J. Lippard, Ed. Interscience (Wiley),
New York, 1977. viii, 438 pp., illus. $25.95. To
order this book circle No. 465 on Readers’
Service Card.

Progress in Materials Science. Vol. 21. Bruce
Chalmers, J. W. Christian, and T. B. Mas-
salski, Eds. Pergamon, New York, 1976. vi,
466 pp., illus. $56. To order this book circle
No.471 on Readers’ Service Card.

Protides of the Biological Fluids. Proceedings
of a colloquium, Brugge, Belgium, 1976. H.
Peeters, Ed. Pergamon, New York, 1976. xx,
836 pp., illus. $75. Proteins and Related Sub-
jects, vol. 24, To order this book Circle No. 460
on Readers’ Service Card.

The Psychoanalytic Study of the Child. Vol.
31. Ruth S. Eissler, Anna Freud, Marianne
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Quantitation of TLC is l
much more accurate ¢
with an SD-3000 4

This double-beam spectrodensitometer/
fluorometer rapidly and accurately
analyzes thin layer media in all

classical modes. Its background

discriminating capability has made it

the standard of R&D and quality control.

24 Booker Street, Westwood, New Jersey 07675 S C H D E FFE L

(201) 664-7263 INSTRUMENT CORPORATION
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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
on Industries Inc., East Greenwich, Rhode isiand 02818
401-884-6800 « TWX 710.387-1500
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URGENTLY NEEDED:
A NATIONAL POLICY
FOR REVERSING
POPULATION GROWTH

Scientific evidence strongly supports
the view that our present US popu-
lation of 215 million already far ex-
ceeds the long range carrying capac-
ity of our resource base, and the
capacity of our environment to ab-
sorb pollution.

It follows that we need a national
population policy to deal with the
central problem facing this nation—
not how to slow down or even halt
population growth—but how to re-
duce population to a sustainable
level.

We are a non-profit educational or-
ganization and we need your help
and support. Write today for our free
brochure.

NEGATIVE POPULATION
GROWTH, INC.
Room 414 (B1) 103 Park Avenue
New York, NY 10017

/ LOWEST PRICES \

HEWLETT-
PACKARD

120 Mag Cards. 40.50

TEXAS
INSTRUMENTS

Bus. Analyst.....29.95
T1-1750, 2000 hours,
22.

ultra-thin 95

TI-5040PD. 9.95

TI-5050M 84.95

TI-5100... 42.95

SR-40 26.95

SR-51 9.95

PC100 59.95

52 Libraries.......22.95

ORDER NOW FOR EARLY DELIVERY:

SR-57 Keystroke Programmable...........cccn. 69.95
SR-58 Prog., Plug-in Libraries, 480 steps 109. 95

SR-59 Plug-in Lib., Mag card, 960 steps......... 249.9
(Plotting and alphanumerics on PC100A with SR-58 59)

For faster delivery use chashier's check or money or-
der. Add shipping: 1% of your order ($1.00 min.). East of
Missp. Riv. add $1.00. Air add $1.00. Calif. Res. add
6% tax. B/A and M/C accepted (3% surcharge on HP
calculators).

Call (213) 744-1444 for technical info. U.S.A. prices
only.

ORDER

POt rree 800-421-8819 calf oniv

Standard accessories included. Delivery subject to

the SCIENCE report on
cancer research

SEEDS OF
DESTRUCTION

Thomas H. Maugh I1

and Jean L. Marx
American Association for
the Advancement of Science

Now, from the pages of Science,
comes a report on what is really
happening in cancer research.
Two investigative reporters set it
all down in language easily under-

stood even by nonprofessionals,
drawing on months of intensive
research and hundreds of inter-
views with leading specialists.
Published in cooperation with the
American Association for the Ad-
vancement of Science.

251 pages, 317.95

|e“|| 227 West 17 Street,

recocmaxes New York, N.Y. 10011
In U.K.. Black Arrow House,

availability.
S

nucg-o-mvlo
\ SINCE 1947

< Deot. SB 2 Chandos Road, NW10 6NR,
3:;rtfamss. chp)ber St. London, England

Los Angeles, CA 90007

Phone (213) 744-1444/

Prices subject to change without notice.
Prices slightly higher outside the U.S.
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‘Hen b ammo acids,
E: &htlblo’a carbohydrates
and mi more' And they

are produced under the
highest standards of
quality and purity.

So ask for your P-L catalog
today . .. it'’s free.

in biochemistry

PLbiochemicails,inc.

1037 \NEST MCKINLEY AVENUE, MILWAUKEE, \NIS. 53205
®Call (414) 271-0667  Telex 26881
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TAELEMA. -

... tomorrow’s designs today!

OS™ QH" QS” OF®

QuU”* 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

E L L M Write for literature
g::o!::‘:h Hall Station
Jamaica, New York 11424
CELLS, INC. )i
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