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You Separate Small Samples
ina Hurry at 95,000 rpm 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.

Circle No. 227 on Readers’ Service Card B E c K M A N



ANOTHER TECHNOLOGICAL ADVANCE FROM SHARPT.

AREAL COMPUTER

YOU CAN PUT
IN YOUR POCKET.

It was a pipe dream only a few short
years ago. A computer you could carry
around in your pocket, so you
could run programs at
home or while travel-
ing; a computer
small enough both
for your pocket and
your pocketbook.

Herewith, the
pipe dream made real: Y
the Sharp PC-1211 Pocket
Computer.

Not a fancy pocket
calculator. A computer. With
1.9K RAM memory. Programmed
conventionally through the key-
board. Or, using an optional
cassette interface, able to load and fé
unload programs using almost |
any cassette recorder around.

© " which comes pretty
© . close to the flexi-
; ¢ . bility of a con-
. & @ © o \, ventional size
% O ‘¢ @9 o~ microcomputer.
5 -~ It will run
programs of as
many as 30 or 40 lines.
That’s a remarkable degree of
sophistication to be carrying
around in your pocket.
WILL WONDERS
NEVER CEASE?
'The Sharp Pocket Com-
puter even has some features
that the big ones don’t have,
such as reservable keys.
Commonly used commands,
statements, mathematical func-
tions, almost anything can be
assigned to these keys.

You can even hook up the
PC-1211 to a printer (optional) 4
and print out the program results or the program
listing itself.

BASIC SPOKEN HERE.

The PC-1211 Pocket Computer has a dot matrix
display that scrolls right or left, handling up to 24
alphanumeric characters.

This allows the program to display instructions
asking for data, as well as any other prompting the
program requires. It also allows you to look
at the program listing, line by line.

If you don’t know Basic, the PC-1211
1s a good way to learn. There are 22 state-
ments and 12 commands at your disposal,

SHARP

If you don’t want to keep
spelling out the statement PRINT,
for example, you simply assign it to, say, letter “A”
Thereafter you press one key instead of five. Math-
ematical functions like
COS can be assigned.
Or A’+B?Or RUN. [oC55%%]
And so on. — .

The PC-1211 has The PC-1211 with optional printer.
many more fascinating features. It’s more than a
fantastic tool. It’s an intellectual adventure.

Go to your local computer store and
fool around with one. You'll see that we
haven’t exaggerated in the least about the
Sharp PC-1211 Pocket Computer.

Sharp Electronics Corp., 10 Keystone Place, Paramus, N.J. 07652
Circle No. 295 on Readers’ Service Card
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With their general interest in dolphins,
the ancient Greeks realized the animals
could hear underwater and make
sounds, but even Aristotle misunder-
stood their vocal capabilities. Greek
coin from about 250 B.C. See page 676.
[R. Stuart Mackay, Boston University,
Boston, Massachusetts 02215]



I|l||1 lINlCLllg I[l'll‘:I3 lllll& lllllg ”'l'% Ill||’|% Illllgll

Lauda’s new 734 wide
refrigerated circulators
need less space on
your bench than the
width of this page.

You wouldn't think a refrigerated Subsidiary of Sybron Corporation,
constant temperature circulator could fit Cantiague Road, Westbury, N.Y. 11590.
into bench space narrower than this page, Tel. 516/334-7500. In Canada: Brinkmann
but it's true. The new Lauda RM-3S and Instruments (Canada), Ltd.

RM-3T are only 7% inches wide (and
only 15 inches deep).

Despite their space-saving dimen-
sions, these circulators provide all the fea-
tures of full-size models. That makes them
ideal for circulating liquid to jacketed
glassware and other instruments (spectro-
photometers, chromatography columns,
electrophoresis equipment), as well as
for applications requiring direct immersion.

Model RM-3S offers the convenience
of digital temperature control; a flick of the
finger dials in any temperature from —20°
to 99.9°C. A platinum resistance sensor
insures an accuracy of +0.01° of the set
temperature. A second, less accurate
model, RM-3T, is equipped with a single
temperature adjustment dial, and the
temperature is controlled thermostatically
to an accuracy of +0.2° within the operat-
ing range of —20° to 100°C. Both models
have 1,000 watt heaters, a 3-liter bath
capacity, all stainless steel components
contacting liquid, and are supplied with a
bath cover and reading thermometer.

For literature on the compact RM-3
and the complete line of Lauda Circulators,
write or call: Brinkmann Instruments, Inc.,

SYBRON |Brinkmann

For literature circle R S #183
For demonstration circle R S #184



WE DARE YOU
TOCOMPARE
FUNNELS

FIRST COMPARE PERFORMANGCE. Feel the precise
control you get with a slight turn of a Corning Rotaflo®
stopeock only found on PYREX® geparatory funnels and
burets. You control the flow even down to a fraction of &
drop. Our stopcock won't leak or freeze. It's made in one
piece that's easy to clean.

With the other funnel and stopcock shown, you have
to line the holes up just right, to get the flow you need. When
it's time to clean, you clean four pieces, not one.

Only PYREX funnels also give you the new durable
PYREX stoppers. They are easy to use and clean.

CORNING

NOW COMPARE PRICES. You'd think that all this
additional control and convenience would cost more. It
doesn't! The PYREX funnel with the Rotaflo stopeock costs
less than the other type shown.

COMPARE QUALITY, Total value combined with per-
formance is the reason why PYREX labware outsells all
others, glass or plastic. Some have imitated us, but there
still is really no comparison. It’s been that way since we
originated PYREX labware in 1915.

PYREX® and Rotaflo are registered trademarks of Corning Glass Works, Corning, NY.
®

ONLY FROM CORNING

DARE TO COMPARE?

Discover for yourself why we've been the leader in the lab for
sixty-six years. We'll send you & handy wall chart on what to
watch out for with all types of labware. We'll also send you
speciflos about our separatory funnels. Attach this to your
letterhead with your name and address. Send to: Corning Medical
and Scfentiflo, Attention: WTdJ, MS-R1610, Corning Glass Works,
Corning, N.Y. 14831 SE-05-81-RO




Where biological problems find answers,

Life scientists have trusted Varian instruments for decades —
and for good reasons.

First, Varian offers the widest range of research and analytical
instrumentation available today; so you can select state-of-the-
art performance to suit the needs of your laboratory. Second,
Varian puts the operator first by making ease and speed of
operation a design commitment; you benefit from the
increased productivity. Most important of all, you can rely

on the accuracy of your results; they carry the authority of
long-standing leadership in scientific instrumentation.

In other words, we've earned the trust. And intend to keep
earning it.

The results you see here are examples of answers found to
problems in the biosciences —from instruments designed to
make them all seem routine.

0 LC: Analyze nucleic acid constituents
The separation of nucleotides, nucleosides, and bases shown
was achieved in a single run in less than 90 minutes. The three-
solvent capability of the Model/ 5000 Liquid Chromatograph
was used to sequentially program two gradients. Flow
programming was used to separate bases and nucleosides
at a reduced flow during initial solvent gradient.

The Model 5000 is fully compatible with the new VISTA 401
Chromatography Data System .
Circle No. 63.

@) LC: identity and purify peptides

With the Model 5000, peptide species differing in only a single
amino acid are sharply separated by reverse-phase
chromatography. Circle No. 64.

Two new instruments from Varian: the VISTA Chromatography Series with the 401 Data System and the DMS 90 UV-Vis Spectrobholomezer.

@ LC: Separate proteins by molecular size

The new Varian HPLC System for protein and peptide
chromatography gives you complete molecular-size exclusion,
anion exchange, and reverse-phase capabilities. For example,
you can separate proteins with a wide MW-range in minutes,
with excellent recovery of protein mass and enzyme activity.
Circle No. 65.

Q UV-Vis: Measure enzyme activity at 0.0005 A/min

The new easy-to-operate Cary 219/210-PLUS
Spectrophotometer/ Computer System ofters fully computerized
spectrophotometry. All experimental data are accurately
collected, processed, and reduced to give you final results
automatically. The superior optical performance that’s part of
the Cary tradition accommodates low enzyme activities just as
easily as highly turbid samples. Circle No. 66.

© UV-Vis: Do derivative spectrophotometry

at the touch of a button

A derivative spectrum enhances spectral detail like the
shoulders on this BSA spectrum, and they are easy to do with
the low-cost DMS 90 UV-Vis Spectrophotometer! Just touch

a button, and the microcomputer calculates true wavelength
derivative data—both first and second derivative. Circle No. 67.

(® AA: Measure electrolytes in tissue, cells, and fluids
With the new Varian AA-875 Atomic Absorption Spectrophotometer,
you can study toxicity, nutrient and metabolic activities, and
the therapeutic effects of some 67 elements. This
AA spectrum shows a typical determination of chromium in
urine, using the Carbon Rod Atomizer accessory. Sample
volume is 20 pl. Sensitivity: 6 pg Cr in the urine matrix;
precision: 10-20% RSD at 1 ug/24 hr sample level. Circle No. 68.



P2 Study RBC internal viscosity
In spin label studies of slow molecular motion, like investiga-
tions of red-blood-cell internal viscosity and the effects of
chemotherapy on membrane fluidity, the saturation-transfer EPR
(ST-EPR) experiment has been proven extremely useful.

The Varian E-150 Induction EPR Accessory now brings high
sensitivity to dispersion ST-EPR, which makes it possible to use
90°-out-of-phase first-harmonic ('} detection. This

technique offers easier interpretation and simulation and makes
spectrometer adjustment less critical.

Using the E-150 accessory, the full range of reflection and induc-
tion EPR experiments become available at the flick of a switch,
allowing the scientist to select those parameters that

optimize spectral sensitivity to slow molecular motions (102 sec
>T. > 108 sec). Circle No. 69.

@ {315 Identify bacteria by methylated fatty acids

Superb resolution achieved with the fused-silica capillary
column on the Model 3700 Capillary Gas Chromatograph and
the data presentation capabilities of the VISTA 401 Chroma-
tography Data System make bacteria fingerprinting a routine
procedure.

you’ll find Varian instruments

The easy-to-read printout includes peak names, run conditions,
and quantitative chromatographic data. All can be stored on

a floppy disk for instant retrieval and precise reproduction of
the analysis. Circle No. 70.

)

; 4 Elucidate peptide structure

The exceptionally sophisticated software of the XL-200
Superconducting NMR Spectrometer gives the researcher a
high dynamic range and unsurpassed data processing
capabilities.

The XL-200 proton spectrum shows 6 x 10-3M arginine
vasotocin in 90% H.0/10% D0, using 32-bit double-precision
acquisition and floating-point Fourier transform. Direct time
averaging allows automated variable-temperature experiments
to be performed without resorting to organic solvents or
presaturation of H.O. You can observe temperature
dependence of NH proton shifts and determine vicinal NH-CH
spin couplings—information which can help you determine
peptide structure in agueous solution. Circle No. 71.

To have a representative contact you about any Varian
instrument, Circle No. 312.

varian

For Inmediate asslistance contact: + Florham Park, NJ (201) 822-3700 « Park Ridge, IL (312) 825-7772 « Houston, TX (713) 783-1800
Los Altos, CA (415) 968-8141 » Or write 611 Hansen Way, Palo Alto, CA 94303. In Europe: Steinhauserstrasse, CH-6300 Zug, Switzerland.



R&D and the New
National Agenda

Announcing the 6th Annual
Colloquium on R&D Policy |

25-26 June 1981 “
The Shoreham Hotel

2500 Calvert Street, NW
Washington, DC

The 6th Annual AAAS Colloquium on R&D and Public Policy, sponsored by the AAAS
Committee on Science, Engineering, and Public Policy, will convene 25-26 June 1981 in
Washington, D. C.

You are invited to participate in this Colloquium and in discussions with leaders in government,
industry, and the scientific and technical communities on issues of current concern relating to
R&D and public policy-making in the new administration.

Colloquium Topics

What will be the focus of federal R&D funding? Which programs are being cut back and which

increased? What philosophical tenets underlie this set of policies? How is Congress reacting to

the new administration’s budget recommendations for R&D? What impacts will the new budgets

have on the R&D community? Speakers and panelists will provide answers and highlight

problems as they address the following topics:

* federal R&D ¢ R&D issues in the FY 1982 budget * Outlook for FY 1983 and the future
R&D policies and budgets of federal agencies

* Defense R&D « R&D issues in the defense budget ¢ Current policies and program content
Trends and future projections ¢ Alternative perspectives on defense R&D

* Agency Perspectives ¢ Question and answer sessions on R&D programs and policies
with officials of key federal agencies

* R&D Outlook in the Scientific and Engineering Community * Impacts of new R&D budgets
and policies on engineering; physical, social, and biomedical sciences; science and
engineering education ¢ Short- and long-range outlook for health of U. S. science and
technology

Research and Development: AAAS Report VI, by Willis H. Shapley, Albert H. Teich, and Gail J.
Breslow, will be provided in advance to colloquium registrants. The Report covers R&D in the
federal budget for FY 1982, and other topics on R&D and public policy. Registrants will also
receive the published proceedings of the conference.

For further details, write: R&D Colloquium, AAAS Office of Public Sector Programs,
1776 Massachusetts Avenue, NW, 8th Floor, Washington, DC 20036, or call (202) 467-4310

598 SCIENCE, VOL. 212




6th R&D Colloquium Washington, 25-26 June 1981

The sixth AAAS R&D Policy Colloquium will be held on Thursday and Friday, 25 and 26 June 1981, at the
SHOREHAM HOTEL, 2500 Calvert St., NW, Washington, DC 20008.

Registrant’s Name
Affiliation __
Address ) ‘ . L

(street and number)

(last name) (first and initial)

‘—(‘cily) o (slaxeand/lp) (telephone number)

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

AAAS Colloquium Advance Registration—enclosed is check or purchase order for:

0 $110 Full Registration (includes lunch on both days, dinner on Thursday, the R&D: FY 82 Report, and
the Colloquium Proceedings)

[J $65 Partial Registration (includes Report and Proceedings only)

[J $30 Student Registration (includes Report and Proceedings only; available to full-time graduate or
undergraduate students only)

Separate Meal Tickets (lunches at $15 and dinner at $22):
[J Lunch on Thursday, 25th; [] Dinner on Thursday, 25th; [1 Lunch on Friday, 26th

Previous Reports and Proceedings'(at $5 each):
[J R&D: FY 81 [] R&D: FY 80 [1 R&D: FY 79 (J R&D: FY 78 [] R&D: FY 77
[1 Proc.80Col. [ Proc.79Col. [ Proc.78Col. [ Proc.77Col. [J Proc. 76 Col.

Program, badge, meal tickets, and R&D: FY 82 Report will be sent about 12 June. Registrations received after 12 June will
be held at the AAAS Registration Desk at The Shoreham Hotel. Previous reports ordered will be sent as soon as possible.
Proceedings of 81 Colloquium will be sent as soon as available.

Mail to: AAAS Meetings R&D, 1776 Massachusetts Ave., NW, Washington, DC 20036

Shoreham Hotel Reservation—AAAS Colloquium (25-26 June)

(Reservations received after 24 May cannot be guaranteed)

Names and Addresses of All Occupants of Room:

Name Name

Address Address

City State Zip City ; State _ Zip

Room: __ Single ($63*) __ Double ($77*) ___Twin (377*) (*Plus 10% D.C. sales tax and 80¢ occupancy tax.)

Be sure to list definite arrival and departure

Arrival; Date Time R date and time. Hotel reservations will be held
only until 6 p.m. unless otherwise specified.
Departure: Date _ Time Check out time is 1:00 p.m.

Please indicate any special
housing needs due to a handicap

Please enclose separate check, made out to Shoreham Hotel, for first night’s room charge or indicate major credit card No.: |}

Card name Number Expires

Cardholder’s signature

Mail to: AAAS Meetings R&D, 1776 Massachusetts Ave., NW, Washington, DC 20036
m




No other laboratory shaker is

more accurate or

provides

faster results than the
Burrell Wrist-Action’ Shaker.

If you expect fast, accurate results
from your laboratory shaker, there’s
only one shaker that duplicates true
wrist-action shaking. The Burrell
Wrist-Action Shaker.

Here’s why.

The Burrell Wrist-Action Shaker
duplicates a hand mixing swirl for as
long as necessary, at the speed and
shaking angle you select. The swirling
motion is the key . . . all the contents
are in continuous motion, assuring
faster, more complete mixing. The
swirling motion is consistant at every
speed, SO you can replicate exact
operations . . . every time.

Flexible and versatile.

Flexibility and versatility are what
make the Burrell Wrist-Action Shaker

s0 popular. We call it the Build-Up®
System. With it you can add on orinter-
change side-arms and platforms so
the capacity of your Burrell Shaker
grows and changes with your needs.
The Burrell Shaker can accommodate
from four to twenty-four Erlenmeyer
flasks, and with special clamps a
Burrell platform can hold up to eight
250 ml flasks, as well as separatory
funnels as large as 2000 ml.

Who uses the Burrell
Wrist-Action Shaker?

The Burrell Shaker is working
accurately in hundreds of industrial
and clinical laboratories; government
research departments; universities,
colleges and technical schools. For

more than forty years, the Burrell
Shaker has been working hard in
laboratories around the world. It's a
proven, quality, indispensable piece of
laboratory equipment.

Get the whole story.

We want you to know all the facts.
Write or call Burrell Corporation and
we'll send you our brochure describing
the only true wrist-action shaker
available.

BURRELL

BURRELL CORPORATION
SCIENTIFIC INSTRUMENTS

AND LABORATORY SUPPLIES

2223 FIFTH AVENUE, PITTSBURGH, PA 15219
Telephone 412/471-2527

Circle No. 288 on Readers' Service Card

ALL THE FEATURES OF THE BURRELL WRIST-ACTION SHAKER ADD UP TO THE MOST VERSATILE SHAKER AVAILABLE .




Scientech...The Price/Performance
Leader In Electronic Balances

Scientech was first to in-
troduce the beamless elec-
tronic balance back in 1968...
and the first American com-
pany to extend balance capa-
bilities by utilizing micro-
pProcessors.

Now Scientech leads again
with the introduction of the
Series 3300 which sets a new
standard for electronic balan
ces in terms of value, accura-
cy, dependability and
of use.

There are five models in the
series, some with dual rang-
es. Capacities range from 30g
to 5kg with resolutions as fine
as 0.00lg. All feature instant

ease

electronic tare, digital and an-
alog output, plug-in modular
circuit boards for easy field
servicing, and Scientech’s ex-
clusive circuitry that min-
imizes ‘“‘digit flutter.”

A universal command key-
board is available to enter and
store data for complex con-
versions, averaging, parts
counting and more.

Whatever your field, re-
search, industry, quality con-
trol, pharmaceuticals or edu-
cation, you're sure to find a
Scientech balance that will
help make you a leader too.
Write for our brochure now.

SCIENTECH, INIC.

REAQ A s DAsildar Calarad~ QN2N72 a /(2NN IC4 a TVAIV D40 NAN




The Bristol-Myers Company
is pleased to announce that
Dr. Van Rensselaer Potter
of the

McArdle Laboratory for Cancer Research
has been awarded the fourth annual

Bristol-Myers Award
for Distinguished Achievement
in Cancer Research

for his fundamental discoveries
on the biochemistry of the cancer cell

April 14, 1981
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Give it 60 seconds and
almost anything that'sdry. -

The Brinkmann Centrifugal Grinding Mill is designed to
quickly break down to a uniform, specific particle-size range
most dry materials up to 6.0 Mohs.in hardness.

In just 60 seconds, the Mill will reduce 50 g plastic sheet to
100 wm, 50 g corn to 50 um, or 120 g limestone to 20 um particles.
By selecting the appropriate combination of stainless steel rotor and
screen (6-tooth, 12-tooth and 24-tooth rotors, also 24-tooth tungsten
carbide rotor; screens with mesh sizes from 0.08 to 6 mm), a desired g
particle size range down to 40 microns or smaller can be achieved
with a wide variety of substances, including minerals, foods,
plant fibers, animal tissue, pharmaceuticals
and synthetic materials. -

The Grinding Mill is equipped with a
powerful dual-speed motor (20,000/10,000
rpm), a 60 min. timer, and is easy to empty
and clean. It will pulverize volumes from 3 to
500 cc, even volumes as large as 5 liters using
the accessory collection chamber. To facilitate
rapid introduction of large amounts of sample,
a vibrating feeder is available.

For literature, write: Brinkmann Instruments,
Inc., Subsidiary of Sybron Corporation,
Cantiague Road, Westbury, N.Y. 11590, or call
516/334-7500. In Canada: Brinkmann
Instruments (Canada), Ltd.

Brinkmann
Centrifugal
Grinding Mill

(]

SYBRON|Brinkmann Wi

1
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N
b
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T

For literature circle R S #185
For demonstration circle R S #186




AAAS Science Compendia Series

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

New Titles
The Science Centennial Review Advanced Technology
Edited by Philip H. Abelson and Ruth Kulstad Edited by Philip H. Abelson and Mary Dorfman
Traces the history of Science magazine and provides Modern technology rests on the skillful use of energy
an overview of the current and future status of the and materials, and of the two, for many applications,
sciences. Includes sections on advances in molecular advanced materials are the most important. Leading
biology, materials science, instrumentation, earth industrial research laboratories are developing many
sciences, energy, medicine, operations research and new materials that will help solve-our energy
systems analysis, physics and the behavioral and problems. The twenty articles in this Compendium
social sciences, written by leading scientists. present research on a wide range of topics in this
192 pp.  Illus. 1980 field. ,
0-87168-305-9 (cloth)  $14.00 168 pp. lllus. 1980
0-87168-250-8 (paper) $6.00 0-87168-303-2 (cloth)  $14.00

0-87168-249-4 (paper)  $6.00

Additional titles in the AAAS Science Compendia are:

Energy: Use, ConServation, and Supply Materials: Renewable and Nonrenewable
160 pp. llus. 1974 Resources
0-87168-213-3 (cloth)  $10.00 208 pp. lllus. 1976
0-87168-223-0 (paper)  $3.50 0-87168-216-8 (cloth)  $10.00

0-87168-277-3 (paper)  $3.50
Energy Il: Use, Conservation, and Supply Population: Dynamics, Ethics, and Policy
208 pp. lllus. 1978 208 pp. lllus. 1975
0-87168-300-8 (cloth)  $12.00 0-87168-214-1 (cloth)  $10.00
0-87168-237-0 (paper)  $5.00 - 0-87168-225-7 (cloth)  $3.50

Electronics: The Continuing Revolution
Health Care: Regulation, Economics, Ethics, and 224 pp. lllus. 1977
Practice 0-87168-217-6 (C|Oth) $10.00
262 pp. lius. 1978 0-87168-230-3 (paper)  $3.50
0-87168-302-4 (cloth)  $12.00 Food: Politics, Economics, Nutrition, and Research
0-87168-240-0 (paper)  $5.00 208 pp. lllus. 1975

0-87168-215-X (cloth)  $10.00
0-87168-226-5 (paper)  $3.50

Order Form Please send me the following books in the AAAS Science
Compendia Series:
_____ copy (ies) Science Centennial Review (hard) _

(pok) .
Name B ____ copy (ies) Advanced Technology (hard)
(pbk.) ‘
Address . - copy (ies) Energy | (hard) (pbk)
. . ____ copy (ies) Energy Il (hard) ______ (pbk.)
clty Stete Zip o _____ copy (ies) Health Care (hard) (pbk.)
N copy (ies) Materials (hard) (pbk.)
All orders under $10.00 must be prepaid. Mail order to . copy (ies) Population (hard) (pbk)
AAAS Sales Department, 1515 Massachusetts Ave., NW, ______ copy (ies) Electronics (hard) (pbk.)
Washington, DC 20005. ___._ copy (ies) Food (hard) (pbk.)
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DON’T JUST
SIT THERE
WORRYING...

PHONE TIAA (TOLL FREE)
FOR HELP, RIGHT AWAYI

Perhaps a new baby..or a big mortgage debt, or a
recent salary increase, or just plain double-digit inflation has
you worried that the life insurance coverage you presently
maintain for your family isnt enough to take care of them
the way you do. Whatever your concern, you can get help
by phoning the TIAA Life Insurance Advisory Center and
talking with an Insurance Counselor.

Every week hundreds of your colleagues in educa-
tion call these trained TIAA professionals to discuss such
questions as:

Which kind of life insurance is best for me?

How much should | have besides group

coverage?

What would it cost?

There's no obligation of course; it's part of the service TIAA

provides to the education and research communities.

It's a fact that most educators with a family fo raise
and educate are seriously underinsured, and inflation isn't
helping. They need as much immediate family protection
as they can get for their money. That's why our counselors
frequently suggest low-cost TIAA Decreasing Term policies
when it's clear that a sizable chunk of new coverage is
essential.

Just $167 a year* buys a $100,000 20-Year De-
creasing Term policy for a man aged 35 or a woman
aged 40!

This example is drawn from the following table illus-
frating yearly costs for different initial amounts of protection
on this plan:

TIAA 20-YEAR DECREASING TERM INSURANCE COST EXAMPLES FOR SELECTED AGES

$50,000 Policy $100,000 Policy $150,000 Policy
Issued to a man aged 25 35 45 25 35 45 25 35 45
Issued fo a woman aged 30 40 50 30 40 50 30 40 50
Annual Premium $93.50 $16400 $373.50 $187 $328 $747 $280.50 $492.00 $1,120.50
Yearly Cash Dividend 42.00 70.50 148.00 104 161 316 166.00 25150 484.00
Yearly Net Cost* $51.50 $§ 9350 $22550 $ 83 $167 8431 $144.50 $240.50$ 636.50

*Annual premium, less cash dividend payable at the end of policy year on current scale. Dividends cannot be
guaranteed or estimated for the future, but TIAA has paid dividends every year since its founding in 1918.

So you see, there’s no reason to worry. At costs like
these you can comfortably afford to give your family all the
protection they need.

For answers to your questions, dial TOLL FREE
800-223-1200 (In New York call collect 242-490-9000). If you
prefer to receive information by mail, just fill out and send
the coupon at the right.

Eligibility for TTAA is extended only to employees of
colleges, universities, private schools, and certain other
nonprofit educational or scientific organizations, and to the
spouse of such an employee when 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

4 '
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Life Insurance Advisory Center S5881L

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

Please send me more information about low-cost TIAA life
insurance, including personal illustrations of policies for my
age as indicated below:
[0 Decreasing Term [] 5-Year Renewable Term

0 Whole Life

Please print

Name Title

Address

City State Zip

Nonprofit Educational or Scientific Employer (college, uni-
versity, private school, etc.)

If your spouse is also eligible according to rules at leff,
please provide

Spouse’s name and date of birth

I
|
|
|
|
|
|
Date of Birth |
|
|
|
|
|
|
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Head office:

LKB Produkter AB

Box 305

S-161 26 Bromma, Sweden
Tel. 08/98 00 40, telex 10492

O

Main US sales office: Other sales offices in:

LKB Instruments, Inc. Athens (for the Middle East),
12221 Parklawn Drive Copenhagen, Ghent,
Rockville, Md 20852 The Hague, Hong Kong,

Tel. 301-881 2510
telex 230 89 682

London, Munich, Paris,
Rome, Turku, Vienna

Circle No. 198 on Readers’ Service Card

Even better
together.

Individually, LKB chromatography instru-
ments provide outstanding reliability and
consistently accurate results.

But together, they form total, integrated sys-
tems that are unequalled in their ease of use
and dependability. The LKB 2111 MultiRac®
Fraction Collector is the core of just such a
system.

LKB excellence in design

The LKB 2111-MultiRac® system combines the
ultra-reliable 2111 Fraction Collector with the
new MicroPerpex® peristaltic pump, 2210

dual channel recorder and high sensitivity
2138 Uvicord®S UV monitor in one compact
package. This entire system takes up less than
2 square feet of bench or cold room space. Yet,
every instrument is easy to reach and adjust.

Integrated ease of operation

With the programmable 2111 MultiRac con-
trolling the run, you’re assured of accurate,
no waste, no problem collections. And with
precise pump control of fraction volumes,
automatic flow stop
function during tube
changes and contin-
uous display of flow
oecR  rate on the MicroPer-

e pex pump, the system
needs minimal interac-
tion time with labora-
tory personnel.

Versatile and reliable

This new LKB collector draws on years of
design experience and incorporates the most
advanced circuitry. Because

the MultiRac precisely [ NG_—_——————
shifts the drop head, it COLLECﬁQN MObE

can accommodate a TIME  DROP  EXT
large variety of collec-

tion vessels. . ‘ ‘
The sophisticated mi- 4 5. 6
croprocessorcontroller &=
of the collector lets you f S
select time, drop or precise vol-

ume modes, diverts void volumes to waste and
can be programmed to save tubes by collecting
valleys in large volumes, peaks in small.

See it all together

Ask your LKB representative for more infor-
mation on LKB complete chromatography sys-
tems. See how they work even better together.

MAX INCR

ot
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FOXY matches fractions
to your chromatogram.

Not to

@ op
e

f& S TRUME T

theclock. *

FOXY, the Fraction-Optimizing X-Y
fraction collector.

Microprocessor-controlled collection
techniques save you time and expand
your research. You can program col-
lection by absorbance peaks, timed
intervals, counted drops, controlled
output of an ISCO peristaltic pump,
or by Volumeter discharges.
FOXY’s stainless steel racks
hold practically any size test
tube or 28 mm scintillation vials.
For larger volumes, you can
collect directly into 500 ml
bottles or use a preparative
adapter to obtain up to 72
fractions of unlimited size,
There’s big capacity—up to
288 tubes—occupying mini-
mal bench space: the key-
board is only 21 cm wide. FOXY
collects from two columns at once and stops
flow between tubes and at the end of the run.

You can isolate peaks identified by elution times
or detected by an ISCO UV monitor. Join peak
detector and time window programming to capture
only specific peaks emerging at preselected times.

Mix racks and volumes in a single
=~ run, based on peaks or time. Col-
lect only desired peaks
in one rack; put baseline
effluent in another rack,
in a single container,
or divert it to waste.
And FOXY can reject
void volume before

collection begins.

FOXY’s splashproof, sloped keyboard is easy
to see and use. Flashing cues prompt step-by-
step programming. A code directs you to a correc-
tion table to quickly put errant programming back
on track. FOXY’s display offers continuous pro-
gram information, including current tube

number and time or drop count.

It costs only $2295 to add FOXY to
your staff. Call toll-free to learn more
about ISCO’s smart generation frac-
tion collector: [800] 228-4250 (conti-
nental USA except NE). ISCO, Box
5347, Lincoln, Nebraska 68505.

1S

“See us in Booths J6-J8 at ASBC”

Circle No. 152 on Readers’ Service Card




America’s energy future doesn’t depend on miracles.

Just smart choices.

By making the right choices in five
critical areas, America can significantly
reduce oil imports by 1990.

The choices to be made allow for more
energy from federal lands, a more care-
ful balance between the environment
and domestic energy development,
reasonable growth in nuclear power,
increased reliance on the market
system, and encouragement—rather

8 MAY 1981

than preemption—of private develop-
ment of a commercial synthetic fuels
industry.

If America makes common sense deci-
sions on these issues, our country will
be in better control of its energy future.
And the energy needed to keep America
growing will be available in the year
2000 and beyond.

You expect more from a leader.
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In the Vanguard of
Biotechnology . . .

A VOTE OF
THANKS TO
ACADEMIA.

In less than five years, the aca-
demic world has helped provide
Bethesda Research Laboratories
with the technical expertise to be-
come one of the leaders in genetic
engineering.

Without the understanding and
support of those in various re-
lated fields of biotechnology, BRL
could not have become one of the
world’s leaders in the research and
application of molecular and cellu-
lar biology.

In recognition of its continuing
desire to support academia, BRL
is taking steps to constantly en-
courage its scientists to publish . . .
BRL 'works with MIT on the train-
ing of students in biotechnology

. and BRL has formed the BRL
Institute of Molecular Biology.

Our rapid growth in genetic en-
gineering -offers many career
opportunities to those who want
to investigate new areas of indus-
trial applications for recombinant
DNA and the “exotic” enzymes.

Our team approach can assure a
scientist that their work will not
be interrupted at a crucial stage . . .
and professional fulfillment can be
achieved.

That .is our commitment to
excellence.

We welcome your inquiry.

Send your C.V./Resume, in con-
fidence, to:

Mr. Wayne E. Fowler
Director of Personnel

BETHESDA RESEARCH
LABORATORIES

Box 577, 8717 Grovemont Circle
Gaithersburg, Maryland 20760
(A suburb of Washington, D.C.)

BRI

An equal opportunity

I employer, M/F/H I
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LETTERS
Universe Beyond the Galaxies

The statement that four giant elliptical
galaxies are ‘‘the most distant celestial
bodies ever studied’’ (Research News,
20 Mar., p. 1334) needs qualification.
They are the most distant galaxies but
not the most distant celestial bodies.
Many quasars (or QSO’s) are much more
distant. The most distant known object,
quasar OQ172, has a redshift of more
than 3.5 as compared to 1.2 for the most
distant of the four ellipticals. The red-
shift for OQ172 was éstablished by Mar-
garet Burbidge, President-Elect of the
AAAS, and a team of Lick Observatory
astronomers in 1973. In a Hubble uni-
verse with a radius of 18 billion light-
years, OQ172 is at a distance of more
than 16 billion light-years from Earth as
compared to about 11 billion light-years
for the four ellipticals.

JouN KRrAUS
Ohio State University Radio
Observatory, 2015 Neil Avenue,
Columbus 43210

Cattle Breeding

George E. Seidel, Jr.,’s review article
“‘Superovulation and embyro transfer in
cattle’’ (23 Jan., p. 351) raises two im-
portant issues. First is the welfare of
donor cows. Codes or regulations need
to be established to limit the number of
surgical interventions performed annual-
ly on these animals if the siirgical method
of.ova collection is used. Second, while
this technique can certainly help im-
prove herd utility, the possibility of nar-
rowing the genetic base of domestic live-
stock should be considered, especially
since there is further reduction through
widespread practice of artificial insemi-
nation. There are hazards associated
with rebuilding the nation’s herds on the
genetic material from only a few bulls
and cows. It would be wise, therefore, to
maintain some livestock of different lin-
eages and phenotypic characteristics not
deemed useful in order to preserve ge-
netic diversity. A program along the
lines of the Rare Breeds Trust in the
United Kingdom, for example, should be
seriously considered.

MicHAEL W. Fox
Institute for the Study of Animal
Problems, Washington, D.C. 20037

Codes or regulations to limit the num-
ber of surgical interventions performed
on a donor cow annually would serve no

useful purpose. As indicated in my arti-
cle (/) and in the references I cited,
embryos are réecovered by entirely non-
surgical methods in the commercial em-
bryo transfer industry, except in occa-
sional cases of infertility affecting fewer
than 1 percent of donors; surgery is
rarely repeated on the same donor in
these cases.

Embryo transfer is unlikely to contrib-
ute significantly to narrowing the genetic
base of cattle unless coupled with some
form of cloning. For example, limiting
donors of female gametes to 100 per
generation would only decrease hetero-
zygosity by about 2 percent per century
(4, 2). To date, in fact, it appears that
embryo transfer has functioned more to
broaden than to narrow the genetic base
of cattle in North America, primarily
through the rapid proliferation of pure-
bred animals of the so-called ‘‘exotic”’
breeds, such as Simmental and Limousin
(1). Before the availability of embryo
transfer technology, these populations
were precariously small as a result of
import restrictions.

Superovulation followed by cryopre-
servation of embryos for transfer some
years hence is an ideal solution to the
problem of maintaining genetic stocks of
animals that are currently of marginal
economic value. This is already being
practiced in mice (3). The cost of frozen
storage of embryos is much less than that
of maintaining equivalent live animals.
The freezing of semen is also an excel-
lent method of preserving genetic materi-
al indefinitely.

Like embryo transfer, artificial insemi-
nation does not automatically lead to
narrowing of genetic bases. It is clearly a
more efficacious method of spreading
genetic material over the population than
natural mating and has contributed sig-
nificantly to the recent broadening of the
genetic base of beef cattle in North
America.

GEORGE E. SEIDEL, JR.
Animal Reproduction Laboratory,
Colorado State University,
Fort Collins 80523

References

G. E. Seidel, Jr., Science 211, 351 (1981).

C. C. Li, Population Genetics (Univ. of Chicago
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Auto Safety

The article ‘‘Auto crash tests unsettle
Japan and Detroit”” (News and Com-
ment, 9 Jan., p. 150) calls attention to the
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The great name in optics

Have it your way - ZEIXN

for high-quality photomicrography.
Compact, convenient—MC 63 Attachment Camera

It's the small camera with the large it unequalled stability and freedom
field. And it's perfectly human en- from vibration. Accepts both 35mm
gineered for the utmost convenience. and 4 x5" camera backs.

West Germany

Exposure control is fully automatic.
Focusing for both observation and
camerais throughthe binocular
tube. Controls are few, clearly

marked,and readily accessible. 4
The unusualcompactness gives

Three ways
to choose from.

First way:

MC 63A

with electronically con-
trolled shutter for fully
automatic exposure.
Shown with camera back
for 4 x 5" Polaroid® or

3 Ya x4y film.

Second way:

MC 63C

with built-in autormatic
exposure control and
manually released shut-
ter. The most economical
way. Shown with 35mm
camera back.

Third way:

MC 63

with electronically con-
trolled shutter for fully
automatic exposure,
automatic film advance,
and manual override.
Shown with motor-driven
35mm camera back.

Circle No. 203 on Readers’ Service Card
Quality service-Expert dealers.

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.
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Centrifugal
Microfilters

Bioanalytical Systems intro-
duces a centrifugal micro-
filter for membrane filtration
of small volumes using the
force of a conventional
bench top centrifuge. Ideal
for LC sample preparation,
extraction of TLC spots, and
many other applications.

et
W o

® minimize loss and con-
tamination

® NO vacuum or pressure
required

® solvent resistant polyalo-
mar

e filter many samples simul-
taneously

e avariety of filter materials
are available

® reusable

Send for details. ..

BIOANALYTICAL

|§ ﬂ’ SYSTEMS INC.

1205 Kent Avenue
West Lafayette, IN 47906
(317) 463-2505 telex 276141

S

Circle No. 20 on Readers’ Service Card

results of recent government studies
comparing the crash test performances
of selected new car models. The article
begins and ends with reference to a
Chevrolet dealer-sponsored advertise-
ment, as an example of how the results
of these tests can be used competitively
by automobile manufacturers to adver-
tise the safety performance of their prod-
ucts.

Although the advertisement was nei-
ther approved nor endorsed by General
Motors or the Chevrolet Division, our
reluctance to embrace the results of
these specific government tests does not
stem from any competitive shyness.
Rather it evolves from our own recogni-
tion of the many technological complex-
ities of assessing vehicle crashworthi-
ness, which, at present, preclude a scien-
tific correlation of the test results to real-
world accident data.

For about a year, the National High-
way Traffic Safety Administration
(NHTSA), as part of its New Car As-
sessment Program, has been conducting
vehicle crash tests in an effort to demon-
strate that substantial differences exist in
the occupant protection capabilities of
today’s new cars. In this test program,
one each of selected new car models are
crashed into a concrete barrier at 35
miles per hour. On the basis of these
single, frontal tests, each vehicle is then
rated as having ‘‘passed’’ or ‘‘failed,”
depending on whether the resulting im-
pact and acceleration forces on the test
dummies meet specified occupant injury
criteria. Such representations are based,
however, on the flawed assumption that
the test results can be easily translated
into injuries that would be expected to
occur in actual highway crashes. This is
simply not the case.

It is well recognized within the safety
community that a test dummy Head Inju-
ry Criteria (HIC) value in excess of 1000
is not necessarily indicative of a serious
or fatal injury. Yet, in representing their
test results, the NHTSA has consistently
classified HIC values in excess of 1000
as ‘‘failure’’—meaning sérious injury or
fatality and values under 1000 as
“‘passed’’—meaning no serious injury.
How high the HIC value must be and
what shape or type of object must be
contacted to indicate reliably a specific
level of injury are not within today’s
science or technology. .

Particularly inappropriate and mis-
leading are ‘‘pass/fail’’ distinctions at or
near the 1000 HIC threshold, where the
test result differences are relatively
small. In one of the NHTSA tests, for
example, vehicle ““A’" with an HIC val-

ue of 997 was classified as having
‘“‘passed,”” while another vehicle ‘“‘B”’
with an HIC value of 1024 was classified
as having ‘‘failed.’”’ The extent to which
such small differences in HIC values can
be considered as evidence of real per-
formance differences and not the re-
sult of test variation cannot be demon-
strated. V

Moreover, the variety of real-world
accident configurations essentially defies
classification. Our analysis, for instance,
of the NHTSA’s own accident data file
indicates that only about 5 percent of
total real-world accidents are repre-
sentative of the full-front barrier-type
test as used by the NHTSA to justify its
“‘pass/fail’’ results. This fact alone is
enough to bring into question the useful-
ness of the NHTSA tests. Yet, regretta-
bly, by relying on the NHTSA’s simplis-
tic ‘‘pass/fail’’ designations, consumers
are likely to perceive car “‘B’’ as being
less safe than car ‘A’ simply because it
is labeled “‘failed.”

With increasing regularity, the tenden-
cy among industry critics is to attribute
improvements in vehicle safety solely to
the implementation of government safe-
ty standards. While in many instances
these standards have had a beneficial
effect, history documents clearly that
many significant voluntary safety design
improvements have evolved as a result
of industry’s traditional concerns for mo-
tor vehicle safety. Indeed, many of these
voluntary initiatives, such as the collaps-
ible steering column, side door beam,
and so forth, were later simply translated
into federal safety standards. Unfortu-
nately, this is a fact that is generally
overlooked.

As with vehicle improvements, com-
mitment to our customers’ safety also
extends to consumer information. In this
regard, General Motors supports the
concept of providing consumers with in-
formation which can be helpful in mak-
ing informed purchase decisions. How-
ever, to lead car buyers to believe that
one car is more or less safe than another,
when the observed differences in individ-
ual tests are so small as to be within the
band of test repeatability and when ‘‘real
world’* cases exhibit no such ‘‘safe/un-
safe” response, is categorically wrong
and injects into the marketplace spurious
factors which unfairly affect the competi-
tive position of responsible manufactur-
ers:

BETSY ANCKER-JOHNSON
Environmental Activities Staff,
General Motors Corporation,
General Motors Technical Center,
Warren, Michigan 48090
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HOUrS

read this.

Next time youre wa

While you're killing time, why
not consider what else you're
sacrificing.

Polaroid instant black and
white professional films tell you
in seconds whether the picture
you took is what you want. That
could mean more than immedi-
ate gratification. It saves valu-
able time.

Our films help save money,
too. With every shot, you'll neat-

fine grain films, Type 52. Polar-
oid offers sixteen different in-
stant black and white films, in a
variety of sizes, formats, speeds
and emulsions. With results in
most cases that stand up to the
quality comparison above.

And each one of them comes
with a panel of photographic
and technical experts who are
prepared to answer further
questions. Just write: Polaroid

ting for your pictures to develop,

ly eliminate
darkroom

Type 51 sive proces-

High Contrast sors, chemi-

cals and film waste. Not to mention

re-do’s or the need to save a set-up or

experiment until you know whether or not
your pictures turned out.

But time and money savings only partly

explain why more and more technical,
industrial and medical photographers
are choosing to work with these films.
Notice the dramatic similarity between
the print that took hours and ours, which

wine ranshs inatanths WA tinad Ana Af Ae

costs, expen-

Type 665
Positive/Negative
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SCIENCE

Progress Toward Energy Independence

Recently, several oil-producing countries have announced small de-
creases in their prices for oil. They have done so because supply has been
exceeding demand. The world, and particularly the United States, is
lessening its consumption and dependence on imports of oil. Saudi Arabia
could cut its production and cause higher prices, but these would provide
further impetus to curtailment of the use of oil. In 1978 U.S. imports of oil
and its products totaled about 8.3 million barrels a day (mbd). This year the
annual rate is about 5.6 mbd. A further reduction to 3 to 4 mbd would make
this country relatively secure against a disruption of supplies. Attaining
such a goal in a few years is looking more and more feasible.

The three principal factors in the decline of use of oil have been
conservation, enhanced energy efficiency, and substitution of other energy
sources. Of these, conservation has been the most substantial contributor,
but in the future the other two items will be important. In addition, a new
factor is becoming significant. The refining of oil is being improved to obtain
higher yields of essential products.

Conservation has had a substantial effect on the use of oil, natural gas,
and electricity. Suppliers of fuel oil and natural gas have noted that, on
average, individual householders have decreased their use in the home by
about 15 percent. Higher prices for gasoline and mandated changes in new
automobiles have resulted in a decrease in consumption of motor fuel. In
1978 demand was 7.4 mbd; currently the annual rate is 6.1 mbd. As older
cars are replaced by fuel-efficient models, consumption will probably drop
further.

However, the major potential for diminishing consumption of oil is in
nontransportation uses, which in 1979 consumed 8.4 mbd. At least 5.5 mbd
of oil is burned in applications for which coal or natural gas could suffice.
This replaceable oil includes 3.0 mbd of residual and distillate oils (mainly
residual) burned in utility and industrial boilers. Another 2.1 mbd of fuel oil
(mainly distillate) is used for residential and commercial space heating.
Natural gas, if it were available, could replace oil in some of the uses not
filled by coal. At this time precise data on 1980 discoveries of natural gas are
not available. However, industry sources say that the amount of gas
discovered last year was the largest in a decade. In part this reflects record-
breaking drilling activity. It also reflects exploration of hitherto untouched
areas and depths. Favorable prospects for more discoveries enhance the
desirability of further substitution of natural gas for oil. The American Gas
Association has stated that if taxes on natural gas and federal regulations
governing its use were relaxed, substantial substitution of gas for oil would
occur quickly.

A major target for replacement is residual oil—a dirty, asphalt-like mate-
rial that remains after vacuum distillation of petroleum at temperatures up
to 550°C. It is made up of very large complex molecules, some of which
contain sulfur and nitrogen; vanadium and nickel are also present. In
electric power stations residual oil is in competition with coal and nuclear
energy, both of which are cheaper energy sources. The major oil companies
realize that they must find higher-value uses for residual oil, and they have
been adding equipment to their refineries to enable them to convert it into
gasoline and light fuel oil. As a source of gasoline, residual oil is an inferior
feedstock, but it is still much better than coal. It has a hydrogen-to-carbon
ratio of about 1.4 to 1.5; the corresponding value for bituminous coal is
about 0.8. There are two methods for upgrading residual oil: adding
hydrogen through hydrogenation at high pressures and temperatures, or
subtracting carbon through a coking process. Both methods are practical,
and successful plants based on them are in operation.

Substitution of coal, gas, and wood in applications where they can replace
oil is the quickest practical means of further reducing dependence on
imports. Technical know-how is well developed. What is needed is a
continued infusion of national will.—PHILIP H. ABELSON
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