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You Separate Small Samples
ina Hurry at 95,000 rpom with the
Airfuge’ Ultracentrifuge

The Airfuge® miniature ultracentrifuge is one of hold microliter-sized tubes; the EM-90 Rotor for
the most useful developments in centrifugation in preparing particles for electron microscopy;

years. It reaches speeds of 95,000 rpm and generates the Batch Rotor for pelleting 2 to 7-ml size samples;
forces of 178,000 g in less than a . ' and the Chylomicron Rotor for
minute, so your work gets done fast. clarifying lipemic sera.

Now there’s an optional Digital So whenever your small samples
Speed Readout that displays rotor need high forces, think of the efficient,
speed throughout the run. This new quiet Airfuge ultracentrifuge. For
accessory is particularly useful for more information about the Airfuge
molecular weight determinations, and its many applications, write for
and is a convenience any time. SB-557 to Beckman Instruments, Inc.,

Five rotors are available for the Spinco Division, 1117 California
Airfuge: two fixed angle rotors that Avenue, Palo Alto, CA 94304.
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Busiest cytogenetic lab
banks on Photomicroscope lil...

...for heavy-duty
photomicrography

“An image of the best possible
quality from an absolutely routine
specimen preparation is what we
need, and that is what we receive
from our six Zeiss Photomicro-
scopes,” says Dr. William D. Lough-
man. His Pre-Natal Diagnostics and
Chromosome Analysis Lab at the
University of California produces
several thousand photomicro-
graphs a year.

Flawless image, rugged
mechanics

Great Zeiss optics give the image
detail needed for accurate analysis
and diagnosis. And Zeiss precision
engineering gives the performance
required for easy, trouble-free
operation. The built-in automatic
35mm camera and data-recording
system combine for speed and
accuracy every step of the way.

Nationwide service.

The great name in optics

West Germany

Circle No. 124 on Readers’ Service Card

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

Because the camera is
in the stand, you can
attach a TV camera or
viewing screen to the
top for teaching, con-
ference viewing, or
counting.
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Array of aligned and fused optical fi-
bers conveys a halftone image of an ob-
ject viewed through an endoscope. The
hexagonal shape of the fibers is due to
the fusion of the originally round, indi-
vidual optical fibers. See page 280. [C.
Kot, Northwestern University, Evans-
ton, Illinois]



State-of-the-art cell sorting and analysis from Ortho

The Cytotluorograt
Systems 30/50

offer unequalled
capabilities.

equlpment for 1ncreased anal
power. e
System Components

To appreciate the far reaching

capabilities of these Ortho instru-

ments, consider that the System 50
combines: two lasers—a .8 milli-
watt helium-neon for ultra high
precision scatter measurements
and a 5 watt argon type for flu-
orescence measurements (optional
argon-ion, and krypton-ion lasers
with U.V. capability are available);
four detectors—two of the photo-
multiplier type for right angle
scatter, and fluorescent emission
detection (S-20 response, 185 nm
—850 nm), and two solid state
sensors for axial light loss and
narrow angle forward scatter: a
sophisticated optical system incor-
porating fiber optics: a multi-
plexed multichannel analyzer,

with C.RT. display: the signal
processor unit: and an advanced
cell sorter module ( System 50).
Additionally, the Model 2150 com-

coqiugatul rat radiation le kemia,
amibody e

System Capabniﬁesf" .
These modules allow the

‘System 50 to provide and analyze

morphological information and
sort on this basis, a significant first
for a flow cytometric instrument.
With four detectors and the ability

higher
order

ells, stained for DNA with chti-

_ dium bromide. Correlation of pulse area
~ measurement (X) with pulse area (Y) with ;
_ pulse height (Y) perm

Y eﬂsfromZxGl aggre

to display pulse height, pulse area
or pulse width analysis for each—
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~ We at Olympus are quite proud to
introduce a major new generation of
system microscopes.

BH-2 is possibly the most significant
advance in microscopic and photo-
micrographic capability of the decade.

Only your own examination can
adequately demonstrate the advantages
of the many configurations of the BH-2.

Contact your nearest Olympus Microscope
Dealer listed in your Yellow Pages.

Or write: Precision Instrument Division,
Olympus Corporation of America,
4 Nevada Drive, New Hyde Park, NY 11042.

The Olympus BH-2

OLYMPUS

The Science Company

In Canada: W. Carsen Co, Ltd , Ontario.
Circle No. 231 on Readers' Service Card

Attention:
Laboratory Staff!

FROM BH-2
TO YOU.

A demonstration of the new
BH-2 is valuable in itself for it
shows you the added
capability and ease this high-
performance system offers.

But to make it especially
attractive to you, here's what
you'll get at no cost:*

YOURS FREE.

This $19.95 Olympus Lens
Cleaning Kit (Fluid, magnifier,
blower brush, lens tissue, Silicone
cloth, dusting feather, willow stick)
in a deluxe case, just for looking
any time through

November 30, 1980.

YOURS FREE.

A choice of either $150-value
Wittnauer Quartz Men’s or Ladies
dress watch, free to anyone
sending a Warranty Registration
Card after purchase, through
January 31, 1981.

Send this valuable coupon today.
Olympus Corporation of America,
PID Div., 4 Nevada Drive,

New Hyde Park, NY 11042

| want a no-obligation demonstration.
Contact me promptly for an
appointment.

NAME

INSTITUTION

ADDRESS

CITY STATE
ZIP PHONE

*Valid for lab personnel in the U.S. only.

OLYMPUS

The Science Company

—— e e e e e e s e e




Not for use in humans or clinical diagnosis




5" End Labeling

The world’s first 5' End Labeling System
is an accurate, efficient, time-saving
means of labeling nucleic acid. Adapted
from procedures described by Maxam
and Gilbert,! it includes ATP, [y-*P] with
our own specially prepared polynucleo-
tide kinase and a carefully balanced
complement of buffers, enzymes, and
other reagents necessary for labeling the
5" termini of DNA fragments.
The components are sufficient for about
10 reactions:
Adenosine 5-triphosphate, [y-*P]-
Alkaline Phosphatase
Polynucleotide Kinase (purified to
homogeneity)
Phosphatase Buffer
Direct Phosphorylation Buffer
Exchange Phosphorylation Buffer
Hinf I Digest of Plasmid DNA,
pBR322 (control to check
the system)
Deionized Water
The system is tested the day before ship-
ment using the same lots of components
you will receive, including fresh tracer.
The resulting autoradiogram is included
with your system.

Order NEK-006

"Maxam, A.M. and Gilbert, W., Methods Enzymol,,
65, 1980

systems to make your

ONA-RNA studies faster
surer and

more reproducible

Translation

NEN’s in vitro protein translation
systems have made cell-free translations
of eukaryotic mRNA s exceptionally reli-
able and reproducible. These time-and
trouble-saving systems are.offered with
either Methionine, L-[*S] or Leucine
L{*H] labeled tracers. Both utilize an ex-
tract of rabbit reticulocyte lysate that
has been treated with micrococcal
nuclease to inactivate endogenous
mRNA. The lysate is prepared under
strictly controlled conditions to ensure
retention of high protein synthesis
activity.
The components are sufficient for about
100 assays:

Rabbit Reticulocyte Lysate

Methionine, L-{*S}-, or

Leucine, L-[3, 4, 5*H}-

Translation Cocktail

Control mRNA

Magnesium Acetate

Potassium Acetate

Deionized Water

Each lot of systems is biologically tested
with the exogenous control mRNA. A
graph demonstrating Methionine or
Leucine incorporation is provided with
your shipment. Special accommodation
systems will be arranged.

Order NEK-001 (Met [*S])
NEK-002 (Leu [*H))

NickTranslation

We now offer two exclusive systems for
making consistently high specific activ-
ity probes using nick translation: dCTP,
[*?P]and dTTP, [*H]. Both systemsinclude
E. coli DNA Polymerase I prepared in
our laboratories to ensure extremely
high reproducibility. The DNase I, INTP
mixtures, stop buffer, and sterile deion-
ized water are optimized for compatibili-
ty and stability.
The components are sufficient for
about 20 assays:
Deoxycytidine 5-triphosphate,
[a-*P}, or
Deoxythymidine 5-triphosphate,
[methyl, 1', 2, *H}-
DNase I
DNA Polymerase I
Control Plasmid DNA (pBR322)
Deoxynucleoside Triphosphate
Mixture
Nick Translation Buffer
Nick Translation Stop Buffer
Deionized Water
Each lot of systems is tested with the
control supercoil pBR322 plasmid DNA
to ensure efficient incorporation of
dCTP or dTTP into DNA, and a copy of
the curve is included with your system.

Order NEK-004 (dCTP [*P])
NEK-005 (dTTP [*H))

Call us toll free to request detailed descriptions of any of these systems or to
discuss any questions you may have for our technical staff.

New England Nuclear

® 549 Albany Street, Boston, Massachusetts 02118

Call toll free: 800-225-1572 (In Massachusetts and International: 617-482-9595)
NEN Chemicals GmbH: D-6072 Dreieich, W. Germany, Postfach 401240, Tel. (06103) 85034, Telex 4-17993 NEN D
NEN Canada: 2453 46th Avenue, Lachine, Que. H8T 3C9, Tel. 514-636-4971, Telex 05-821808



New
from

HOEFER SE 600

SCIENTIFIC . The Definitive Hoefer Design
INSTRUMENTS © for Vertical Slab Gel Electrophoresis

® Simple to Use. Can be Mastered
in one trial run.

® Rectangular Glass Plates
instead of fragile notched glass

® Improved Design for 2-D

® Excellent for Agarose

® Superb Cooling

® Made of Molded Polycarbonate.
Virtually unbreakable.

@ Easy-to-Use Clamps make perfect seals

One of the New Instruments
Featured in the 1980-81 Hoefer Scientific Instruments Catalog

ori Hoefer Instruments and Accessories

Slab Gel Electrophoresis

Tube Gel Electrophoresis
Preparative Electrophoresis

Power Supplies for Electrophoresis
Filtration, Centrifugation, Dialysis
Special Prices for Complete Systems

FOR NEW USERS, an entire section on
Electrophoretic Theory, Techniques,
and Exercises

5 0o
Hoefe

In Cali Y 800-227-4750




ISIONS

NIKON OPTIPHOT M
SPEEDS INSPECTIONS WITH
EXCEPTIONAL IMAGE QUALITY.

INSTRUMENTATION
Nikon Optiphot M
Brightfield Microscope.

SIGNIFICANCE

Nikon has created an ideal
inspection instrument that
offers high performance
optics and ease of operation
at a very affordable price. It
can reduce inspection costs
by speeding the process.

SPECIFICS

The Nikon CF optical system
produces images that are
totally sharp edge-to-edge
with no color fringing. As a
result, the entire field is usa-
ble for critical quality control
applications.

This unequalled optical
system is incorporated into
an extremely stable stand
with a 20 watt halogen
Koehler epi-illuminator that
provides bright, high contrast
images. The image quality
and human engineered
controls of the Optiphot M
permit hours of continuous
operation without fatigue
or eyestrain,

A wide selection of
Nikon accessories including
darkfield, Nomarski DIC,
transmitted light and photo-
micrographic systems allow
the Optiphot M to be exactly
tailored to any application.

Extend your vision with the
Nikon Optiphot M. Write:
Nikon Visions, Nikon Inc.
Instrument Division
623 Stewart Avenue
Garden City, N.Y. 11530
(516) 222-0200

Nikon

Extending Man’s Vision

Circle No. 49 on Readers’ Service Card




the National Academy Press
Publishes Reports of
the National Research Council

As well as those of the National Academy of Sciences, the National
Academy of Engineering, and the Institute of Medicine.* Typical of
the wide range of reports the Press publishes are the following:

IMPROVING AIRCRAFT SAFETY

A critical evaluation of the Federal
Aviation Administration’s certification
procedures for commercial passen-
ger airliners. Called “the most inten-
sive (study) ever made of the system
for certifying American-built air-
liners” by the New York Times.
ISBN 0-309-03091-9; 1980, 118
pages, paperbound, $5.75, Assembly
of Engineering

HEALTH PLANNING IN THE
UNITED STATES

Examines current policy and re-
search issues related to national health
planning guidelines. Recommends
methods to ensure that future guide-
lines will benefit from the best pro-
fessional or scientific advice, are
open to public scrutiny, and are flex-
ible enough to meet changing goals.
ISBN 0-309-03085-4; 1980, 81 pages,
paperbound, $7.50, Institute of
Medicine

EARTHQUAKE RESEARCH FOR
THE SAFER SITING OF CRITICAL
FACILITIES

Reviews the geologic and seismo-
logic data base available for siting
critical facilities—nuclear power
plants, dams, hospitals, chemical
processing plants. Recommends a
long-term research program to help
guide decisions on site selection and
design of critical facilities. ISBN
0-309-03082-X; 1980, 49 pages,
-paperbound, $5.50, Assembly of
Mathematical and Physical Sciences

240

DRINKING WATER AND HEALTH,
Volumes II and III

These important volumes present
the latest findings on methods and
technologies for the disinfection of
drinking water.

Vol. II provides a comprehensive
assessment of both the processes and
chemicals for the disinfection of
drinking waters and the by-products
resulting from their use. Evaluates
the use of granular activated carbon
for the removal of organic and other
contaminants. ISBN 0-309-02931-7;
1980, 393 pages, paperbound, $15.50,
Assembly of Life Sciences

Vol. Il presents an evaluation of
epidemiological studies relating to
drinking water and reviews the
earlier study of estimation (DRINK-
ING WATER AND HEALTH,

VOL. I). Assesses the toxicity of se-
lected drinking water contaminants
and examines their contribution to
mineral nutrition in humans.
ISBN-0-309-02932-5; 1980, 415 pages,
paperbound, $17.00, Assembly of

Life Sciences

OUTER CONTINENTAL SHELF
FRONTIER TECHNOLOGY

Examines the petroleum industry’s
current capability to explore, develop,
and produce oil and gas resources in
the harsh new frontier of deep water
and arctic ice. ISBN 0-309-03084-6;
1980, 224 pages, paperbound, $8.50,
Assembly of Engineering

RECOMMENDED DIETARY
ALLOWANCES, Ninth Edition

Recommended dietary allowances
represent recommended intakes of
nutrients to provide adequate nutri-
tion for nearly all healthy persons in
the United States. ISBN 0-309-
02941-4; 1980, 186 pages, paper-
bound, $6.00, Assembly of Life
Sciences

MEASUREMENT AND CONTROL
OF RESPIRABLE DUST IN MINING
Examines the problems and hazards
of airborne mine dust, particularly in
coal-mining operations. Provides a
comprehensive overview of the cur-
rent status of research, legislative
regulations, and measurement and
control technologies. ISBN 0-309-
03047-1; 1980, 405 pages, paper-
bound, $11.00, Commission on
Sociotechnical Systems

ORDER
PUBLICATIONS
FROM

National Academy Press, Dept. B
2101 Constitution Ave., N.W.
Washington, D.C. 20418

A check or money order must accom-
pany all orders unless a bona fide
purchase order is enclosed. Purchase
orders of $10.00 or less must be
accompanied by a check or money
order.

*The National Academy Press was created by the National Academy of Sciences
to publish the reports issued by the Academy and by the National Academy
of Engineering, the Institute of Medicine, and the National Research Council,
all operating under the charter granted to the National Academy of Sciences

by the Congress of the United States.

Circle No. 213 on Readers’ Service Card

National Research Council
National Academy of Sciences
National Academy of Engineering
Institute of Medicine
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From American Monitor Corporation

The KDA Micro
Chemistry Analyzer

With the KDA® Micro Analyzer, your
laboratory now has the ability to perform
pediatric, geriatric and animal blood testing.
This micro capability offers the same efficiency
and precision that has made the KDA® one of
the most successful entries into the clinical
market in recent years.

If you are looking for micro-chemistry
efficiency, plus versatility, and would like to
know more about our unigue instrument, call
our KDA® Micro Analyzer Product Manager
toll free (800) 428-3842.

The KDA® Micro Analyzer - Advancing Blood Chemistry into the 8Q's

amer

® PO




Solve, plot and
label a 20-pair linear
regression in the time it
takes to log-on to a host!

A

The
Tektronix
4052

Desktop
Computer

THE GRAPHICS
STANDARD

Tackle big problems

with power and speed not
previously available in a
desktop computer. With
convenience and economy
you couldn’t imagine with
timesharing.

Take a problem in simple linear
regression: In less time than it
takes to dial a computer and log-
on, the 4052 can fit 20 pairs of
data to an equation and plot the
answers, numerically and graphi-
cally, complete with residuals.

Using the optional FFT
ROM Pack, it takes less than 4
seconds to transform 1024
real data points into complex
spectra...with the same 14-digit
accuracy found in all other 4052
computation. With fast display
of text and graphics that comple-
ments the fast computation.

Our supporting products
let you shape the perfect
solution. Choose our data com-
munications option to reach
into central data bases and extra
computing power. Applications
software, including excellent
volumes for statistics and math,
minimize development costs,
while our advanced peripherals—
including copiers, plotters and file
manager —maximize your
problem-solving power.

This is one compact
computer that lets you keep
thinking big! For information
call, toll-free, 1-800-547-1212
(in Oregon, 644-9051 collect).

Tektronix, Inc.

Information Display Division
PO. Box 1700

Beaverton, Or 97075
Tektronix International, Inc.
European Marketing Centre
Post Box 827

1180 AV Amstelveen

The Netherlands

Tekktronix

COMMITTED TO EXCELLENCE




WHY DO
SO MANY PE(IPI.E
BUY THE KIND OF .
PROTECTION ©

THAT'S WHONG

\

Because they don't clearly understand the difference between
Term and Whole Life insurance ... and that a Term policy can
typically provide five to ten times as much immediate family
protection for the same money!

As shown in the table below, a first year net outlay of only
$150 buys a $142,000 TIAA 20-Year Decreasing Term policy or
a $97,000 5-Year Renewable Term policy, foraman aged 30 or a
woman aged 35. The same outlay used to purchase a Whole

Life policy would give their family only $13,000 of family pro-
tection.

If you're like most of your colleagues in education and
research, your first priority is to give your family the most finan-
cial security for the least amount of money—and that's what
TIAA Termis all about! Whatever your age, the difference in the
level of protection available for just $150 is dramatic, as the
table illustrates.

Immediate Protection Available For $150 First Year Net Cost *

For a Man For a Woman 20-Year Decreasing 5-Year Renewable Whole
Aged Aged Term Plan Term Plan Life Plan
25 30 $206,000 $112,000 $16,000
30 35 142,000 97,000 13,000
35 40 88,000 74,000 10,000
40 45 52,000 48,000 8,000
45 50 31,000 31,000 7,000

*Annual premium less cash dividend payable at the end of first
policy year, based on 1979 dividend scales. While not guaranteed,
dividends have been paid every year since TIAA's founding in 1918.

Why such big differences? With Term you pay only for protec-
tion, while a Whole Life policy combines protection with a
savings (cash value) element. Remember, the protection part
of life insurance is relatively inexpensive; it's when savings are
included as well that a high outlay per $1,000 of coverage is
required.

Mail coupon or call collect

Just complete and mail the coupon at right, or call the TIAA Life
Insurance Advisory Cénter (collect) 212-490-9000. If you wish, an
Insurance Counselor will review your insurance needs with you and
hfelp you select the plan and amount that's right for you. No obligation,
of course.

Eligibility to apply for a life insurance policy from Teachers Insur-
ance and Annuity Association is limited to employees of colleges,
universities, private schools and certain other nonprofit educational or
research institutions. The employee’s spouse is also eligible, provided
more than half of the combined earned income of husband and wife is
from a qualifying institution.

Established as a nonprofit
service organization by the
Carnegie Foundation for the
Advancement of Teaching
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If you'd like to know more, ask us to send two highly
informative articles reprinted from The New York Times and
Businiess Week that discuss the choice between Term and
Whole Life. We'll gladly mail them, along with detailed personal
information about TIAA policies for you.

Life Insurance Advisory Center AOIS -—I
Teachers Insurance and Annuity Association
730 Third Avenue, New York, NY 10017

Please send me the reprinted articles contrasting Term and Whole Life,
and personal illustrations of these TIAA policies:

[0 Decreasing Term [ 5-Year Renewable Term O Whole Life
Pléase print
Name

Job Title

Home Address

City

_Zip

State

Phone #s (optional) Home () Office ()

I
|
I
|
Birthdate ___I
|
I
I

Your nonprofit employer (college, univ., private school, research institution, etc.)I
If your spouse is also eligible under the rules given at left, please provide: I

Spouse's name Birthdate




' Nuelear Chicago was the first
company to introduce the use of
mtegrated circuits in a quuld
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No matter
what fraction
collector
you need,

Gilson
hasone
foryou.

GILSON

- INTERNATIONAL
Circle No. 196 on Readers’ Service Card
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From space-saving portable models to high capacity instrumel
multiple column collection, Gilson has the fraction collector and accessories
for your application. All of these models, which can collect by three methods
incorporate the latest technical advances for LC and other research work
All operate reliably in cold rooms over extended periods. And allare backed
by over 25 years of experience in manufacturing quality fraction collectors.
There’s really no need to shop around, when you can get the best from
one source— Gilson.

Model FC-80 Micro-Fractionators. The FC-80 is so compact it fits
anywhere. Measuring only 29 cm x 15 cm (1172 x 6"), it accommodates upto
80 13 x 100 mm tubes. This low cost instrument, which accepts samples from

small and medium size columns, is supplied as combination drop counter
(1 to 999 drops/tube) and time collector (0.1 to 99.9 min.)

Large capacity FC-220. The preferred collector for liquid chromatography
The FC-220 accommodates 220 tubes in a variety of sizes: 18 x 150 mm;
13 x 100 mm; 17 x 55 mm mini-vials. Three collection methods may be used
—drop counting, time collection, or volume with a volumetric pump. Conve-
nience features include 3-digit LED display; optional shut-off valve to stop
flow during column change, and multiple collection for 2, 3,4 or 5 columns

Model FC-100 Micro-Fractionator. The most compact collector for use with
larger size LC columns. Requires only 46 cm x 15cm (18" x 6") of bench or
cold room space. The FC-100 holds 100 18 x 150 mm tubes, as well as 17 x 55
mm mini-vials and 7 ml collection plates. Supplied as a combination drop
counter and time collector.

All three Gilson fraction collectors can collect sample volumes with a
volumetric pump. We've changed colors, and kept reliability. For our new
brochure or to request a demonstration, call or write:

Gilson Medical Electronics
Box 27 * Middleton, W1 53562 « U.S.A. « Telephone: (608) 836-1551

Gilson Medical Electronics (France) S.A.
B.P. No. 45, 95400 - Villiers-le-Bel, France ¢ Te lephone:
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THE \ Y
HYDRAULIG g

DRIVE STEPPER "
MOTOR
ALTERNA

At last. Unprecedented microposi-
tioning capability and low cost.
And the nicest thing about
Burleigh's all piezoelecitric
Inchworm™ Translator Systems isn't
their compactness and ease of
use. Or the unique optical readout
accurate to 2um. Or even their
interfaceability with most micro,
mini, or mainframe computers. It's
the fact that unlike messy hydraulic
drives or vibration-prone stepper
motors the Inchworm is capable of an
amazing 20 nanometer resolution over 25
millimeters of travel with zero backlash.
The Inchworm can be controlled
from an optional hand held unit. Com-
mand the Inchworm to go forward or
backward. Choose the step size and speed.
Even select the zero point. And when
you're done, the meter reads position
relative to the zero point you chose.
Position

electrodes.
Puncture
cells both in
vivo and in

: S Cryophysics Ltd.
vitro. Position Tel (0865) 722824,
microelec- England
Frodes for Cryophysics SA
intracellular Tel 950 67 78, France

or extracell-
ular recording.
Translate the
stage in an X-Y
microscope for
specimen scanning.

The Inchworm is a better
alternative to hydraulic drives
or stepper motors. The motion
is smooth and no conven-
tional micropositioning de-
vice can match it for precision
and accuracy. It's reliable
too with five years of history
behind us.

So call Burleigh or the near-
est representative to find out Burleigh Instrurnents, Inc.
why the Inchworm Translator : : Burleigh Park, Fishers, NY 14453
is a better alternative. (716) 924-9355 Telex 97-8379

Circle No. 209 on Readers’ Service Card

Cryophysics SA

Tel 329520, Switzerland
Cryophysics GmbH
Tel 06151-74081,

West Germany

Marubun Corporation
Tel (03) 622-8151, Japan

Quentron Optics Ptyl Lid.
Tel (08) 466121, Australia

Banin Enterprise Co., Ltd.
Tel 361-9423, Taiwan

Istamex Company Ltd.
Tel 248213, Israel

buleidh



Calibration
couldn’t be easier...

The new LKB MicroPerpex
Pump offers:

— wide range of exactly
calibrated flow rates with
one simple step

— constant, low pulsation flow

— continuous display

— choice of 1 or 2 pump heads

— microprocessor precision

— easy to mount tubing

— compact design

For the complete range of column
chromatography products

LKB Instruments Inc.
12221 Parklawn Drive, Rockville,
Maryland 20852 Tel: (301) 881-2510

RUN : : cw )
m = B

PERISTALTIC PUMP ., cew

REMOTE

: o 2132
LKB MICROPERPEX
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R&D Money Doesn’t Grow on Trees

So, whether you're working in the public or private sector, for a university or
national laboratory, in government or business, it'’s up to you to find out where the

R&D dollars are hiding and how to go about getting them after you've found them.
, The books in the Research and Development: AAAS Report Series can help you do this in two
}/ f weys
/{ 1. Annual R&D Reports —written by experts in the field —explore federal policies, budgetary
\ ,/ concerns, the economy, and international and domestic developments as they relate to R&D
\\\ & policy making for the coming fiscal year.
/f Q. Subsequent R&D Colloguium Proceedings — featuring leaders from government, industry,

/ universities, and other parts of the scientific community—give you the texts of presentations,
\ \; question-and-answer periods, and discussions from annual AAAS Colloquia on R&D Policy:
/\\ \ Order the Research and Development: AAAS Report Series today: In these money-hard times, it’s
an investment you can'’t afford to miss out on.

New Titles

R&D, AAAS Report V, 1981 Colloquium Proceedings, 1980: R&D in an

by Willis H. Shapley, Albert H. Teich, Inflationary Environment, paper, $7.00

Gail J. Breslow, and Charles V. Kidd (available Sept. 1980)

paper, $7.00

Also Available

R&D: AAAS Report IV, 1980 R&D Colloguium Proceedings, 1979

R&D: AAAS Report I, 1979 R&D Colloguium Proceedings, 1978

R&D: AAAS Report Il, 1978 R&D Colloquium Proceedings, 1977

R&D: AAAS Report |, 1977 R&D Colloquium Proceedings, 1976

paper, $5.00 each paper, $5.00 each
Y Special Offer 5-volume set of either the Reports or Colloquium
Ve Proceedings, $25.00
NN Entire 10-volume series, $45.00
T\ AAAS Sales Dept., L-1-80 1515 Massachusetts
/ \1\&-\\ Ave., NW, Washington, DC 20005. Orders under

LN $10.00 must be prepaid. No further discount to
/ kN AAAS members with Special Offer prices.

\/\A./\/W&\, W
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H-600

The first analytical TEM
with true microcomputer control

It’s the H-600-1, an exceptionally powerful analytical tool

featuring:

- LaB, Gun

- Pushbutton-selectable microscope modes: TEM (2.0 A),
SEM (20 A), and STEM (10 A)

- Triple condenser lens—all 7 lenses microcomputer
controlled

- Ultra high (5 x 107 torr) vacuum system

The system is available with EDX, Energy Loss Spectro-
scopy, Diffraction, Beam Rocking, and Spot Scanning. The
analytical modes require no specimen repositioning. And,
probe sizes down to 15 Aare easily achieved for excep-

tional analytical capability. What's more, the H-600-1 is
easy to operate. Routine setups and adjustments are done
automatically by the built-in microcomputer. As for cost,
you’ll be happy to know that prices for the H-600 series
start at less than $140,000 F.O.B. San Francisco.

The H-600-1 is just part of the most complete TEM lineup
in the industry. For full details about a TEM that matches
your application and your budget, call or write today. Hitachi
Scientific Instruments Division, 460 East Middlefield Road,
Mountain View, California 94043. Phone (415) 961-0461.

In Canada: Nissei Sangyo Canada Inc. Phone (416) 675-5860

HITACHI

SCIENTIFIC INSTRUMENTS

NISSEI SANGYO AMERICA, LTD.
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COMPUTERIZED

Sales and service in ma]or e:ﬂes throughout the woﬂd.
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A new reference guide
for innovators.

“Innovative Products for Separation
Science,’ the all-new comprehensive
Schleicher & Schuell catalog and refer-
ence guide, is now available on request.
Much more informative than a mere cat-
alog, this 48-page, full-color book pro-
vides complete product descriptions...
tells how to select and use separation
media...and includes explanatory text,
charts, illustrations, and convenient
fold-out reference tables.

S&S has put a lot into

it, so you can get more

out of it. Next time

you need filter

papet..membrane

filters and related

apparatus...or

chromatogra-

phy products..have this complete selec-
tion and ordering guide on hand. Send
now for your free copy.

Schleichers Schuell

Keene i %
New Hampshire
03431 =

(603) 352-3810

Innovative Products for
Separation Science
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, Napco announces:
the years-ahead incubator system
that won't be matched.

The new Napco water
jacketed 6000 series
embodies more important
benefits and features than
any incubator ever
marketed.

Here are some of
over 15 advances in
incubator design.

1.More accurate .
control of chamber
temperature.

By positioning sensors not only in
the water jacket, but also in the
chamber itself, Napco permits
more precise chamber il
monitoring than other water
jacketed incubators. :

2.New electronic
controls, digital
display.
New solid
state control

3.The first ;

modular -
design.
All control
elements can :
be unplugged from ™
the chamber module for
quick service.

4.Unique wet-jet
air flow system.
The exclusive wet-jet air flow

system provides maximum
chamber uniformity and assures

5.More secure ,

6.The oan water

- .

system reduces chamber
variances, and scanning digital
displays monitor chamber
parameters. e

the highest relative humidity
available in any incubator.

chamber
uniformity.
Superior new
Napco door
closure systems |
ensure integrity of |}
inner chamber.

jacketed CO; incubator
you can get
really clean.
Shelf standards
and plenums can
be easily removed
for cleaning in

five minutes.

This leaves an
empty, perfectly
smooth chamber that can be
swabbed for easy management
of spores and contaminating
organisms.

7.The best service
in the industry.
If you should ever have an
equipment breakdown, a
Heinicke-Napco Minute Man will
be on his way to you in 48 hours.
You'll seldom need the Minute
Man service because Heinicke
and Napco instruments are built
to work. But if you do, dial
toll free 800-327-9783.

Introducing a
new constant flow
incubator~

the 4000 series.

The new modular Napco
constant flow system embodies
a unique principle that offers
superior results in tissue culture
and related disciplines. Each of
“the modular chambers has its
own individual controls and
separate metering system, to
accommodate specific
environments in each module.

National A/
Appliance Company
- A Heinicke Company
3000 Taft Street
Hollywood, Fl. 33021
800-327-9783 or

(305) 987-6101

Telex: 512610

Available at the following dealers:

Curtin-Matheson, Fisher Scientific Co.,

. Preiser, Sargent-Welch, S.G.A. Scientific,
Scientific Products, Arthur H. Thomas Co.,
VWR. In Canada: Canlab, Fisher Scientific

Co. Ltd.,Sargent-Welch of Canada Ltd.

All Napco

water-jacket incubators
are available in three
space saving models.
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AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for the presenta-
tion and discussion of important issues related to the ad-
vancement of science, including the presentation of mi-
nority or conflicting points of view, rather than by pub-
lishing only material on which a consensus has been
reached. Accordingly, all articles published in Science —
including editorials, news and comment, and book re-
views—are signed and reflect the individual views of the
authors and not official points of view adopted by the
QAAS or the institutions with which the authors are af-

liated.
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Electronics and Scientific Communication

We are in the early phase of major change in scientific communication.
Electronic storage and retrieval of information has become so efficient that
enthusiasts are now talking of paperless communication. This possibility is
raised at a time when traditional scientific publishing has lost some of its
effectiveness. For about 300 years, traditional forms of journal communica-
tions among scientists remained quite satisfactory. But in every half-cen-
tury since 1750 the number of scientific periodicals increased tenfold, and
by 1950 there were about 100,000 journals and 300 abstract journals. Keep-
ing abreast of the literature and retrieving earlier published information
became difficult, especially in chemistry, medicine, and other large dis-
ciplines. To maintain scientific communication, changes were needed.

At this point the electronics revolution began to influence many areas of
science. It provided an alternative to journals in the form of memory banks,
and it has affected publication in other ways. An important early achieve-,
ment was computer-controlled composition. Today Science is composed in
this way, as are many other journals, including all of the 16 published by the
American Chemical Society.

One of the pioneers in computer-controlled composition was the National
Library of Medicine (NLM). It first produced Index Medicus by this means
in 1964. The NLM now indexes about 20,000 articles a month from about
3000 journals. Since the information in Index Medicus is in the computer, it
is available for machine searching. Beginning in 1971, on-line searching be-
came possible nationwide, and today, with time-sharing, searches are made
at the rate of about 1 million a year. Users include individuals in 40 coun-
tries.

The need for computer-assisted retrieval of information is particularly ur-
gent in chemistry. Already S million chemical substances are known, and
the number is increasing at the rate of about 350,000 a year. Chemical Ab-
stracts covers the literature of chemistry and its applications, including bio-
chemistry, chemical engineering, chemical substances, organic and in-
organic chemistry, and physical and analytical chemistry. In addition, pe-
ripheral fields are partially covered, such as solid-state physics, metallurgy,
and agriculture. Source materials include some 6500 journals, patent specifi-
cations, reviews, and monographs. The data base CA SEARCH provides
information about the contents of Chemical Abstracts.

Two other large data bases are SCISEARCH, the machine-readable form
of Science Citation Index, and BIOSIS Previews, which provides access to
Biological Abstracts. But the data bases cited are only a few of the many
now publicly available or being created for science and technology. The
capital cost of equipment needed to access these data bases is not very
great. For about $3500 one can obtain a terminal that includes a video
screen and printer. This terminal can be connected to a telecommunications
net through the telephone. The net, in turn, connects to the data base
through a vendor or in some cases directly.

With the use of new equipment and new techniques, data are being ob-
tained at an unprecedented rate. It would be impractical to publish all of the
data in journals. This stage is rapidly being reached in the study of nucle-
otide sequences in DNA. The exact sequences of thousands of nucleotides
are already known, and this year the sequences of about 1 million nucle-
otides will be discovered. Such data, printed in dozens of different journals,
would be unwieldy to compare. Stored in a computer, they would be highly
amenable to manipulation and study.

Given the present state of electronic technology and the inertia of crea-
tures of habit, major journals are not in immediate peril. Indeed, it could be
argued that computer-aided searching of abstracts has increased the value
of such publications. But electronics is a dynamic enterprise that will surely
have additional impacts on scientific publication later in this decade.

—PHiILIP H. ABELSON



NOW...TOP-LOADERS
BECOME ANALYTICALS.

'0.1mg READABILITY
WITH COMPACT SIZE
AND CONVENIENCE.

* Fully Electronic ¢ Digital Readout * Instant Taring
* No Weight Dialing ° Portable

These microprocessor-equipped Sartorius Electronic
Balances are as compact as top-loaders, yet as accurate as
analyticals.

Model 1602MP (left) weighs 160g to 0.1mg; Model 1207MP (right)
For information circle No. 103 on Readers’ Service Card weighs 80g to 0.1mg. Operation is completely automatic; there are no
For a demonstration circle No. 125 on Readers’ Service Card  Weights to ‘dial in’ and no suspended ‘swinging’ pan. Far smaller and

lighter than comparable analytical balances, these models may easily be
moved to any weighing location as needed.
Sartorius . . . those remarkable yellow balances. For literature, write:
sart +riu = Sartorius Division, Brinkmann Instruments, Inc., Subsidiary of Sybron Corp.,

Cantiague Road, Westbury, NY 11590, or call 516/334-7500.



' Annual Meeting

Toronto ADVANCE REGISTRATION FORM
3-8 January 1981 (©)
NAME OF REGISTRANT:
(Last Name) (First and Initial)
NAME OF SPOUSE REGISTRANT:
(Last Name) (First and Initial)

REGISTRANT'S MAILING ADDRESS:
[For receipt of program(s), badges(s), (Street)
and Science (for new applicants)]

(City/State or ‘Province) ' (Zip Code)
ADDITIONAL REGISTRANTS: __

(With same mailing address. Use new
form if address differs.)

REGISTRANT'S
INSTITUTION OR COMPANY:

LT L]

T (City) (State or Province) (Zip Code)
) Check days Sat Sun Mon Tue Wed Thu
CONVENTION ADDRESS: attendingg 0 O O O O O
(Where you can be reached) (Hotel or Street Address, and/or Phone No.)

[0 Please check here if you need special services due to handicap. We will contact you prior to the meeting.

Please check appropriate boxes, complete remainder of form (type or print), and enclose payment.

Preconvention Program, badge, and voucher for full Program and Abstracts will be mailed to registrants in early December.

Full Program and Abstract Volume can be picked up at Advance Registrants’ Desks at the Sheraton Centre or the Royal York.
Registrations received after 12 December will be held at the AAAS Information Booth at the Sheraton Centre.

Refund requests for registration fees must be made by letter or telegram prior to 26 December 1980 and will be honored after the Annial
Meeting. No refunds are made on cancellation notices received after this date.

® Special one-day attendance registration will be available at on-site Registration Desks only.

o . ~ Regular Student?} or Retired
Registration Category Single Double Single Double
Sus  $can | $us $can Sus Scan. | Sus . $can
O AAAS Member 030 035 045 0O 52 o115 o117 023 026
0O Non-Member: ‘
O Meeting registration only 038 044 053 0O el o119 022 027 O3l
O Register and join: Single membership* O68 0O95* | 08 D1R¥| 042 DOe4* | OS50 0O 73*
O Registration and join: Double membership** 095 O 12s5# 062 0O 86*

tFulltime undergraduate or graduate students only.

*Specify name of new member

** Registrant and spouse double membership includes single subscription to Science (51 issues per year).
#Canadian dollar rates are for Canadian mefmbership, including additional postage.

NOTE: 1980 Membership Dues: Regular Member $US 38; $CAN 60#. Student or Emeritus, $US 27; $CAN 47#. Sbouse or Emeritus without Science, $US 12;
$CAN 13#. For other countries, please inquire.

Mail to: American Association for the Advancement of Science, Dept. R,
- 1515 Massachusetts Ave., NW, Washington, D.C. 20005

— — — —— —— —— ot i s s s, e o s et o e

SURVEY OF ATTENDANTS Annual Meeting, Toronto, 3-8 January 1981

Your answers to the following questions will help us to plan future Annual Meetings. Please complete the form and either return it with your
registration form or send in separately (to the same address) if you wish to respond anonymously (the two forms will be processed separately).

Principal Professional Interest Principal Professional Activity Institutional Affiliation Type
11 O Physical, mathematical 21 O Teaching, education 31 O University, 4-year college
12 O Biological, medical 22 -0 Health practice 32 O Other educational
13 O Engineering 23 [0 Other practice, consulting 33 O Industrial, commercial
14 0O Social, behavioral 24 [0 Research, development 34 [0 Other Private
1S O Science policy 25 [0 Administration 35 O Government
16 [0 e 26 O e 36 [0 oo s
(other) (other) {other)
) Number of Past AAAS
Highest Educational Level Age Meetings Attended Distance Traveled to Meéeting
41 0 Doctoral Degree 51 O Under 26 years 61 [J None 71 0O Under 51 miles
42 0O Master's Degree 52 O 26to 3S years 62 O One 72 0O 51 to 150 miles
43 [0 Other professional 53 [ 36 to4S years 63 O Two 73 O 151 to 400 miles
44 [ Bachelor's Degree 54 [J 46 to 55 years 64 (O Three 74 O 401 to 1000 miles
45 O o ..... 55 0O 561065 years 65 O Four 75 O 1001 to 3000 miles
(other) 56 O Over 65 years 66 [ Five or more 76 [0 Over 3000 miles
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Annual Meeting ’
HOTEL RESERVATIONS Toronto

3-8 January 1981

Conference Air Services (CAS) has been selected as the official travel coordinator for the AAAS Annual Meeting in Toronto.
CAS will handle all housing and travel arrangements. Please take note of the housing information below and the travel informa-
tion on the back of this page.

o All housing reservations must be submitted to CAS in writing (use housing form below).

e Reservations must be received by Conference Air Services not later than 12 December 1980; reservations received after that date are condi-
tional upon space availability at the hotels.

e Rooms are assigned on a first come, first served basis. If room rate requested is no longer available, the next available higher rate will be
assigned.

e Confirmation will come directly from Conference Air Services (CAS). All changes and cancellations must be made in writing through CAS.

| ROOM RATES IN CANADIAN DOLLARS*

Doubl Parlor + Parlor + . .

Hotels Single & ’ll‘lwifl 1 geg;m. 2 gre:l):ms Parking (rates subject to change)
SHERATON CENTRE $52 $66 $128 $192 $5.50 per 24 hours; no in-and-out
123 Queen Street West . 56 70 and up and up privileges. Inquire for hourly
(No. of rooms: 1000) 64 78 rates.

ROYAL YORK HOTEL $53 $67 $125 $203 $5.25 per 24 hours with in-and-out
100 Front Street West 58 72 and up and up privileges.

(No. of rooms: 800) 63 77

HOTEL TORONTO $58 $68 $150 $210 $5.00 per 24 hours with in-and-out
145 Richmond Street West and up and up privileges.

(No. of rooms: 100)

*$ (Can) 1.00 = $ (US) 0.86, with slight daily fluctuations; there is no room tax
Charges for roll-away beds: Sheraton Centre and Hotel Toronto $15; Royal York Hotel, $12.
Children are accommodated free of charge in same room with parents; age limits are as follows Royal York, 14 and under; Sheraton Centre and Hotel Toronto,
18 and under.

Please type or print! AAAS HOUSING FORM Please type or print!
SEND CONFIRMATION TO:

Name Street

City State Zip Phone No.

OTHER OCCUPANTS OF ROOM:

Name Name
Name Name
CHOICE OF HOTEL.: First Second Third

ROOM: (O Single O Double 0O Twin SUITE: 0O 1 Bedroom [ 2 Bedrooms PREFERRED RATE: $

PLEASE INDICATE SPECIAL HOUSING NEEDS DUE TO A HANDICAP:

Wheelchair accessible room O Other:

ARRIVAL DATE: TIME: O am. Op.m. Be sure to list definite arrival and departure
date and time. Hotel reservations will be held
DEPARTURE DATE: TIME: [ a.m. [Op.m. onlyuntil6 p.m. unless otherwise specified.

Mail to: AAAS Housing Bureau
c¢/o CONFERENCE AIR SERVICES
1911 N Ft. Myer Drive
Arlington, Virginia 22209
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' Annual Meeting
Toronto AIR TRAVEL RESERVATIONS

3-8 January 1981

Because of the constant increase in air fares, the AAAS is attempting to provide the attendants of its 1981 Annual Meeting
in Toronto with the lowest air fares available. Thus, the Association has selected Conference Air Services (CAS) as the official
travel coordinator for the Toronto Meeting. CAS will endeavor to arrange groups from among those traveling to Toronto from
other cities on the same day, thereby offering these travelers group fare savings. CAS guarantees booking of airline space at the
best rates available, consistent with travelers’ requirements, using group and super saver fares whenever possible. «

Please take note of the travel information below and the housing information on the preceding page. We urge you to purchase
your tickets through CAS, and to do so early, since air fares are increasing constantly. Volume ticket purchases will enable CAS
to form groups at key departure points, thus providing the lowest air fares possible.

SAMPLE ROUNDTRIP AIR FARES TO TORONTO*

City Coach Fare Special Group Fare City Coach Fare Special Group Fare
Atlanta $299.00 $221.00 Los Angeles $531.00 $348.00
Boston 180.00 126.00 Miami 349.00 299.00
Chicago 174.00 121.00 New York 160.00 112.00
Cleveland 116.00 98.00 New Orleans 355.00 251.00
Dallas 349.00 255.00 St. Louis 241.00 168.00
Denver 345.00 243.00 San Francisco 547.00 387.00
Detroit 121.00 96.00 Seattle 517.00 358.00
Houston 387.00 274.00 Washington, D.C. 180.00 143.00

*Note: These fares were in effect in July 1980 and are most definitely subject to change. Only sample cities have been listed above. Please call CAS for applicable
airfares and possible group departure schedules from your home area. Persons for whom group flights cannot be arranged will be booked on the best air fare available.

For assistance with travel reservations call toll-free
800-336-0227
9:00 a.m. to 6:00 p.m.—Monday through Friday
(In Virginia call collect 703/528-0114)

If you are interested in a post convention skiing weekend or vacation in the Laurentian Mountains or at Blue Mountain, Ontario
call CAS at the above toll-free number.

Please type or print! AAAS AIR TRAVEL RESERVATION FORM Please type or print!
SEND TICKET(S) TO:

Name Street

City ‘ State ZipCode ___________ Phone No.
ADDITIONAL PASSENGERS:

Name Name

Please make the following flight reservations to Toronto:

Departing from on
(Airport) (Date)

Returning from Toronto on based on: O Ist Class O Coach O Group Fare*
(Date)

I prefer the following specific flights, times, stopovers:

I will pay for my airfare by: O Check based on invoice from CAS O Credit Card**

Name of Card Number S Expiration Date

Authorization (Signature of Cardholder):

*Persons for whom group flights cannot be arranged will be booked on the best air fare available.
**Persons providing credit card information will be fare-protected at the time of booking.

Mail to: AAAS Travel Bureau
c/o CONFERENCE AIR SERVICES
1911 N Ft. Myer Drive
Arlington, Virginia 22209
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