


GRAPHICS IN EDUCATION

“The 4051 enables an
ideal learning technique: one-to-one
dialogue with graphic examples.”

Alfred Bork

University of California, Irvine

Imagine a teaching
assistant who continually
involves students with
intriguing graphic
demonstrations. Who
stays close enough to
each student to critique
answers and review material
immediately after testing.
Who tutors according to
individual interests and
learning rates.

Dr. Alfred Bork brings
that kind of assistance
into his physics classes.

Copyright © 1977, Tektronix, Inc. All rights reserved.

It’s Tektronix Computer
Graphics. For example, the
4051, pictured here, works
as a low-cost, off-line or
on-line learning device to
help students study energy,
gravity, momentum, and
dozens of other subjects

via fascinating simulations
and graphic metaphors.

It's a big assist to self-paced
methods. To testing. Even to
course management.

Whatever your subject
matter, whoever your
students, the 4051 makes
learning a very memorable
experience. For a video tape
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SO0-115
a new universal b&w film
for the sophisticated user

These are hologram reconstructions, photographs made with
a camera receiving images originally recorded as time-aver-
age interference holograms. The dark fringes connect all
points of common amplitude on the inside of the vibrating
top of an experimental viola. It’s part of an effort to improve
the loudness, dynamic range, and playing ease of the viola.

Time-average interference holography is widely used by
engineers to analyze vibration in lots of things besides violas.
One of the two people who devised it is Karl A. Stetson (J.
Opt. Soc. Amer. 55:1593 [1965]). These images are Dr.
Stetson’s work.

For both the holograms and
the reconstructions he used
He-Ne laser light, here seen
impinging on his palm. He
made the holograms on
Kobpak High Speed Holo-
graphic Film SO-253 and the
reconstructions on Kobak
Technical Pan Film (ESTAR-
AH Base) SO-115.

Stetson gives two reasons
for using SO-115 in this appli-
cation: 1) high attainable contrast* to bring out the higher-
order Bessel fringes for counting; 2) hardened emulsion
permitting superproportional reduction of the negative with
ammonium persulfate to accentuate the fringes by suppress-
ing detail in the high-density areas that represent absence of
vibration.

Other technical users may have quite different reasons for liking
SO-115. With KODAK WRATTEN Filter No. 58 for photomicro-
graphic contrast enhancement in phase contrast or Normarski
illumination, as in chromosomal studies, it is about 2/3 stop faster
than KODAK Photomicrography Monochrome Film SO-410 and
KODAK Solar Flare Patrol Film SO-392, which are now discon-
tinued. Addition of a dyed-gel backing against halation and curling
has slightly reduced red sensitivity but not enough to bother those
who need it to study the sun or the night skies. Red sensitivity still
takes its plunge only around 690 nm. Extremely high resolving
power. Extremely fine grain. Good latent-image stability. Stocked
in 36-exposure magazines, 35 mm x 150 ft, 4 x 5 in. Ask Scientific
and Technical Photography, Kodak, Rochester, N.Y. 14650 about
other formats and about “POTA” developer for pictorial quality
with this film rather than high contrast.

The standout characteristic of
SO-115 is its extremely wide
range of contrasts. Elaine Stet-
son, writer on early Americana
and director/curator of the
Noah Webster Foundation of
West Hartford, Conn. likes the
way the low-contrast end of its
performance range and the ex-
tended red sensitivity bring out
detail in antique furniture. The
Stetsons are here shown photo-
graphing the traveling trunk
used extensively by the young
author of the famous American speller, who was also to become
arbiter of the American language. Both pictures of the Stetsons on
this page were taken for us by photographer Frances L. Funk at
E. L. 25 on the very same SO-115 film. Karl processed them for
5 minutes in POTA developer, made up of 1.5 g of Kopak Bal-
ancing Developing Agent BD-84 and 30 g of sodium sulfite per
liter of deionized water.

*Like gamma 4 with 5 minutes in Kopak Developer D-19 at 20°C, for
which exposure index is about 100.
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““Grappling hooks’’ on dorsal surface
of an insect larva (Chrysopa slos-
sonae). The hooks enable the larva to
fasten tufts of wax to its back which it
plucks from the bodies of its aphid
prey. Ants that guard the aphids are
““fooled”’ by the acquired investiture of
the larva, which they mistake as an
aphid. See page 790. [Thomas Eisner,
Cornell University, Ithaca, New York;
Akira Kabaya, JEOL, Inc.]
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~ SOMEBODY
HAS FINALLY DONE SOMETHING
FORTHE MIDDLE CLASS.

THE ECLIPSE 5/130.

The ECLIPSE S/130 computer system proves it is
still possible to make ends meet. Its performance, on
the one hand, approaches that of our super high-speed
ECLIPSE S/230. While its price is much closer to the
level of our best-selling NOVA 3.

The ECLIPSE S/130 is built around the same
powerful architecture as the ECLIPSE S/230. But it
has its own unique character. Like our fast micro-coded
floating point, efficient character string instruction set,
our second-generation WCS microprogramming ability,
as well as AOS, our heuristic multiprogramming
advanced operating system.

All of which means that even though the
ECLIPSE S/130 is in the middle of our family, it’sin a
class by itself when it comes to performance, features,
and power for the money. And if you still think that
value is a virtue, the ECLIPSE S/130 system won’t let
you down. Call (617) 366-8911, Ext. 4735 or write.

¢»DataGeneral

We make computers that make sense.

*The ECLIPSE S/130 System shown includes 128K bytes of memory, floating point instruction set, clock, Dasher® terminal printer and display, 10 megabyte fixed/removable cartridge disc, 315K byte
diskette, and all applicable controls, cabinetry, and cabling. Licensed software available on this configuration are RDOS, FORTRAN IV, optimizing FORTRAN V, and BASIC. Domestic U.S. list price -
$42,040, including licensed software. OEM and volume discounts available. .

Data General Corporation, Westboro, MA 01581, (617) 366-8911. Data General (Canada) Ltd., Ontario. Data General Europe, 61 rue de Courcelles, Paris, France, 766.51.78.
Data General Australia, (03) 82-1361. Data General Ltda., Sao Paulo, Brazil, 543-0138 © Data General Corporation, 1978. ECLIPSE is a registered trademark of the Data General Corporation.
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Annual Meeting
Washington

For a list of those sessions taped at this year’s Annual Meeting, write
CEBAR Communications, Inc.
2735 Central Street
Evanston, Illinois 60201

Ordering information for all AAAS publications available from
AAAS, Marketing Department
1776 Massachusetts Avenue, NW
Washington, DC 20036




TIAA-CREF
Supplemental
Retirement
Annuities

for tax-deferred
annuity programs

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

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

taxes to the purchase of these new contracts.

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

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

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

F—___———_—————

AW A
Send me a booklet describing
TIAA-CREF Supplemental Retirement Annuities.

Name

Date of Birth
Address

Street

Nonprofit
Employer

-—---—J

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

I City State Zip

_——_———__——_—J
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Density gradient spin times can
Sorvall OTD ultracentrifuges

-

High resolution and time savings result
when the combined advantages of a Sorvall®
OTD ultracentrifuge and a Sorvall® vertical
rotor are used for density gradient separations.

These patented rotors* hold the tube in a
fixed vertical position while tube contents are
reoriented 90°. The sedimentation path length
is thus reduced from the length to the width of
the tube, resulting in shorter spin times. Three
vertical rotors are available to suit a wide range
of capacity requirements.

Typical results are shown in the rate zonal
separation of cowpea mosaic virus particles
using 1 ml samples. Use of a Sorvall® 8-place
vertical rotor instead of a 6-place swinging
bucket rotor of comparable tube volume
reduced spin time more than 80% while
maintaining resolution. These rotors are
equally suitable for isopycnic density gradient
separations.

724

Separation of Cowpea Mosaic Virus Particles
(Yellow Strain)

Vertical Rotor (TV-850) Swinging Bucket Rotor

__ Timer Setting: (AH627)
45 Minutes Timer Setting:
Speed: 5 Hours
50,000 rpm Speed:

27.000 rpm
0.50D.

Absorbance at 280 nm

|

Top Bottom Top Bottom

Rate-zonal separations in the Sorvall® OTD-65 using
1-ml sample volumes, 1040% sucrose gradients
(33 ml) at4° C. Peaks at 95S and 115S.

Sorvall® OTD ultracentrifuges incorpo-
rate a unique low-friction oil turbine drive cap-
able of providing soft starting and stopping,
and smooth acceleration and deceleration.
The Sorvall® Automatic Rate Controller and
Reograd mode of deceleration take full advan-
tage of this capability to avoid stirback and
mixing of the gradient between O and 1,000
rpm.

SCIENCE, VOL. 199



be reduced more than 80%by
with new vertical rotors.

The oil turbine drive also eliminates the
maintenance and replacement of gears, belts
and brushes. The many other features of OTD
centrifuges include trouble-free self-contained
cooling system; precise, wide-range tempera-
ture control; and automatic and manual vac-
uum pumping system.

For full information on Sorvall® OTD
ultracentrifuges and vertical rotors, write to
DuPont Instruments, Biomedical Division,
Room 36005, Wilmington, DE 19898.

*U.S. Patent 3.998.383

With Sorvall’ Centrifuges the spin times are changing.

DuPont Instruments

REG U paT @ TM OFF
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AAAS announces an

expanded reprint service.
All Articles, Reports, and Editorials published in
SCIENCE, beginning with the 6 January 1978
(Vol. 199) issue, will be available in reprint
form. Selected items from "News and Comment"
and "Research News" will also be available.

Individual reprints or reprint collections are an in-
SCIENCE READE Rs expensive yet highly effective way to present the

e Sq latest developments in science to your students.

t Q:?VQ The cost is 50¢ per title (invoiced orders not

s AR . less than $5.00). Checks should be made pay-
# SQIE_.NQE Y / 43 able to AAAS. Bulk order discounts:  10% off

per 10-50 copies, single item; 20%/51-250
copies; 30%/251-1000; 40%/over 1000.

& - Please send remifttance plus specific requests
(quantity/author/title) to
AAAS—REPRINTS

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

Research and Development
in the Federal Budget: FY 1978

Volume II in the R&D series, by Willis H. Shapley with Don I. Phillips and Herbert Roback for the AAAS Com-
mittee on Science and Public Policy, builds on the foundation laid by Volume I for FY 1977. R&D °78 probes the
policy climate surrounding the preparation of the FY 1978 budget and traces the evolution of President Carter’s
amended budget during the transition period. Significant issues examined include:

® R&D budgets of eight federal agencies ® Congressional role in R&D budgeting
® The basis for R&D budget decisions ® Future R&D budget outlook

Both Volume II and Volume I are timely publications for all who are concerned with policy management, resource al-
location problems, and the role of R&D in the national economy.

R&D in the Federal Budget: FY 1978 Retail: $5.50 AAAS member price: $4.95

R&D in the Federal Budget: FY 1977 Retail: $5.50 AAAS member price: $4.95

Both volumes at the special rate Retail: $9.00 AAAS member price: $8.10
(Request Bulk order rates.)

Send name, address, and remittance to:

American Association for the Advancement of Science
% Dept. L-2

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

(Please allow 6 to 8 weeks for delivery.)
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IMMUNOELECTROPHORESIS?
SO0 KSATHI

We invite you to examine our line of
equipment and reagents for qual-
itative IEP, counter-electrophoresis
and rocket immunoelectrophoresis.
Our chambers, punches and
accessories feature design simplicity
which translates into ease of use
and durability.

While you are considering our
equipment, please note that we
offer the stains, buffers and agarose
used in immunoelectrophoresis
techniques.

Miles also offers a very broad line
of immunochemicals, including pre-
cipitating antisera to many animal
and human proteins.

If you want a closer look at our Elknart, Ind. 46514
immunoelectrophoresis Fhous: 2% ahnd
products, call or write for our E;',‘Z’é?é;‘;’lﬁﬁ’gg?,"s’&k, e
: ough En SL24LY
illustrated cataloQ' Phone: Fa?n::m Common 2151
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Because they contain more
amphoteres than other ampholytes,
Brinkmann pHisolytes provide a wider
general pH range, from pH 2 to 10.
pHisolytes are also available in eight
individual pH ranges, each with a span
of 2 pH units, from pH 2-4 to pH 9-11.

pHisolytes are composed of
amphoteres synthesized from aliphatic
polyamines with primary, secondary
and tertiary amines and guanidine
groups. They range in molecular
weight from 400 to 700 and are easily
separated from proteins by gel
filtration techniques. pHisolytes come
in sterile vials of 25 ml; each batch is
tested for buffering capacity and
adsorption .

For literature, just write: Brinkmann
Instruments, Cantiague Rd, Westbury,
N.Y. 11590. In Canada: 50 Galaxy

Blvd., Rexdale (Toronto) Ont.
ElBrinkmann
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LETTERS

Japan’s Nuclear Bomb Project

Deborah Shapley’s article on Japanese
nuclear research during World War 11
(News and Comment, 13 Jan., p. 152)
contains several misleading interpre-
tations not supported by the historical
evidence available at this time. Shapley
writes of the ‘‘curtain of silence which
the Japanese themselves seem to have
pulled over the subject.”” Yet much of
her story is based on translations of his-
torical accounts published in Japan in
1953 and in the early 1970’s, which I
made available to Science at her request.
These accounts were made available to
me by Japanese historians and phys-
icists, who also provided personal recol-
lections and archival documents. They
did so voluntarily in response to my 1974
article (1) on the development of nuclear
physics in Japan in the 1930’s and the de-
struction of the Japanese cyclotrons by
occupation forces after the war. Until
then, I was unaware of the Japanese war-
time nuclear research projects; indeed,
outside of Japan the subject was virtually
absent from all of the published studies
of the period. At that time, Yagi and
Price told me about their 1962 letter (2)
published in the United States which
had asked for more information concern-
ing a reference to the Japanese fission
project published in Japan in 1951. That
letter did not elicit any responses. I have
just learned that in 1959 Arnold Kramish
(3) cited a 1952 Japanese publication
on the subject.

My subsequent study of the issue,
which is now being prepared for pub-
lication, shows that, during the war, the
United States investigated the possibility
that Japan might produce a nuclear
weapon. The finding was that it would
not be possible. The same conclusion
was reached by the Japanese physicists
themselves. Japan never posed a nuclear
threat against the United States, nor did
the officials responsible for the decision
to drop the bombs on Hiroshima and
Nagasaki ever think that was the case.
The military and political motives that
were the basis of that fateful decision
have been well documented by histo-
rians, especially by Martin Sherwin in
his recent definitive study ¢) based on
previously unavailable documents. The
criticism of that decision on humanitari-
an and ethical grounds should not (and,
on the basis of the historical evidence,
cannot) be dismissed by ‘‘arms race’’ or
‘‘technological imperative’’ explanations
as quoted in Shapley’s article or her con-

jecture that if the other side had one they
“‘would not have hesitated to use the
bomb against the United States.”” The
consequences of such rationales should
be apparent in this age of Mutually As-
sured Destruction (MAD) and the neu-
tron bomb.

Shapley reports that the U.S. scien-
tists who arrived in Japan just after the
surrender found no evidence of a Japa-
nese atomic bomb project, and that such
information was neither revealed by
Nishina nor vigorously sought by the
Americans. However, the official U.S.
scientific intelligence mission headed by
Karl T. Compton did report that the Jap-
anese had explored the applications of
nuclear fission during the war and had
not gotten very far. His recommendation
that the Japanese be permitted to use
their cyclotrons for projects in biology
and medicine was approved by the occu-
pation officials, and this policy was in ef-
fect when an order to destroy the cy-
clotrons was received from Washington
in November 1945 (5). Karl Compton,
Ernest Lawrence, Lee DuBridge, and
Vannevar Bush, along with atomic scien-
tists’ organizations throughout the
United States, vigorously protested the
destruction. They correctly pointed out
that cyclotrons were basic scientific re-
search instruments and could not be
used to make atomic bombs, that Japan
did not have the necessary uranium, and
that in any event all such research was
forbidden and was under strict control
by the occupation authorities. The his-
torical evidence now available does not
change this assessment, nor does it justi-
fy the order to destroy the cyclotrons,
which Secretary of War Patterson ac-
knowledged in December 1945 was a
mistake (6).

CHARLES WEINER
Technology Studies Program,
Massachusetts Institute of Technology,
Cambridge 02139

References and Notes
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tist’s Movement in America 194547 (Univ. of
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Continuously variable wave-
length selection from 190 to 620 nm
lets you match wavelengths to the
absorption characteristics of a
wide variety of compounds.

In fact, with its ability to detect
in the UV below 254 nm, the model
1800 enables you to analyze many
samples not usually thought of as
UV-detectable —amino acids and
certain carbohydrates, for example.

Detector sensitivity can be
maximized by choosing the opti-
mum wavelength for a particular
compound to be analyzed. Or,
selectivity can be increased by
using a wavelength at which inter-
fering solvents or impurities do
not absorb.

A 10 mm pathlength flow cell
and an exceptionally fast response
speed allow you to separate small,

17 FEBRUARY 1978

ISCO’s new tunable
monitor detects
sugars to
cytochromes

..and
everything
in between

sharp peaks easily. In addition, compensated optics that combine
the high-performance, small- high energy throughput with
volume cell is temperature equili- stability.
brated to minimize instrument Controls are simple. Wave-
noise. length, range, and baseline are
Reliable measurements are the only adjustments necessary.
enhanced by low baseline drift, An event marker is provided to
achieved with unique reference- record injections. And of course,

the model 1800 connects easily to
any I1SCO recorder, fraction
collector, or pump to give you an
integrated liquid chromatography
system.

For more information on ISCO
absorbance monitors and other
instruments, send for your free
catalog today. Or dial direct, toll
free: (800) 228-4250 (continental
U.S.A. except Nebraska).

Instrumentation Specialties
.lnstruments Company, P.O. Box 5347, Lincoln,
with a difference Nebraska 68505.
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HMG-CoA

Highest specific activity.

FOR MEASURING HMG-Co A
REDUCTASE ACTIVITY
CoA,DL-3-[methyl-*H]-Hydroxy-3-
methylglutaryl 2-10Ci/mmol
Aqueous HClI solution, pH~3, indry ice.
NET-560  50uCi 250uCi

~ also:

CoA,DL-3-[glutaryl-3-'“C]-Hydroxy-3-
methylglutaryl 40-60mCi/mmol
Aqueous solution, indry ice.

NEC-642  10uCi  50uCi

Twelve additional Coenzyme A derivatives
available. Send for our new Lipids Brochure.

Not for use in humans or clinical diagnosis.

New England Nuclear

549 Albany Street, Boston, Mass. 02118

Call toll-free: 800-225-1572

(In Massachusetts and International: 617-482-9595)

NEN Chemicals GmbH, Dreieich, W. Germany; NEN Canada Ltd., Lachine, Quebec
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The Incubdtor People

Automatic CO; control at its best.

A whole new generation of Forma CO; in-
cubators now feature the remarkable CH/P
System CO, Controller. A mini-computer that
senses, calculates, and remembers. Direct
digital CO, setpoint and digital CO. display
without cofrosion-prone hot wire sensors.

Y Forma Scientific

‘r BOX 649 MARIETTA, OHIO 45750 TELEX 24-5394
TOLL FREE USA 800-848-3080, OHIO 614-373-4763
Circle No. 207 on Readers’ Service Card

‘MULTIFUNCTION

“DATA

ch

LOGGER

The Wescor DL-520 is a portable, battery-operated, 20
annel analog data acquisition system. Specifically de-

signed for use in environmental studies, it will accept
data directly from almost any type of sensor without
external signal conditioning.

15" x 20" x 15"
38 pounds

—>W=_ WESCOR, INC

FEATURES
Only data logger capable of measuring water potential
20 input channels, up to 60 sensors on the main frame
Optional 10 channel expander for 30 additional sensors
Micropower integrated circuits for low power drain and long life
Choice of recording methods; strip chart, digital printer, cassette
tape
Built-in electronic reference junction for
thermocouples
Programmable pin board
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Pollution in Maryland Valley

The article *‘Pollution: Chemical com-
pany’s effort to sue its accuser fails’’ by
Thomas H. Maugh II (News and Com-
ment, 13 Jan., p. 157) reads as though the
writer was not present at the trial and did
not read the transcripts. The jury’s duty
was not to decide a scientific question,
namely, what had caused the increased
incidence of cancer in Little Elk Valley,
Maryland. Their duty was to decide if 1
had acted responsibly or irresponsibly in
publicizing my observations.

The Galaxy Chemical Company’s sol-
vent recycling plant operation in the Lit-
tle EIk Valley in 1961. Since 1969, there
has been an increase in the occurrence
of lymphomas: seven within about 1 kilo-
meter from the plant and two more within
3 or 4 kilometers. Increase of other
malignancies has also been reported.

In my unpublished paper, I did not
make conclusions about the cause or
causes of this increase, but I cannot sub-
scribe to the theory of the witness hired
by the prosecution, William P. Radford,
who attributes the high lymphoma rate to
the old paper mill that previously oper-
ated on the site of the Galaxy plant. 1
have been unable to find lymphomas in
other former paper-mill workers in the
area, except for the valley group. Fur-
ther, although the paper mill was in oper-
ation from the 1880’s until 1948, the area
did not experience an increased death
rate due to lymphomas from 1963 to
1968, according to records of the Mary-
land State Health Department and from
1940 to 1960, according to my own in-
quiries. With regard to the incubation pe-
riod required for the development of
lymphomas, their occurrence has been
reported in individuals from 1 year to
about 25 years after those individuals
began receiving therapy with diphenyl-
hydantoin (). Consequently other possi-
bilities discussed at the trial by defense
witnesses B. Friedlander and Samuel S.
Epstein are more logical to me.

My principal objective has been to
stimulate governmental health agencies
to take a more active role in protecting
the public from the effects of industrial
pollution. At least in part, the Galaxy af-
fair and its resulting publicity has pro-
moted this objective, as illustrated by
the establishment of a Tumor Registry
in Maryland.

PIETRO U. CAPURRO
Union Hospital of Cecil County,
Elkton, Maryland 21921
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with the world’s highest
capacity electronic
recording balance

...the Cahn 1000

The Cahn 1000 not only has four times the capacity

of its nearest competitor, handling samples up to 100 grams;
it also is one of the most sensitive electronic balances
available. The Cahn 1000 can detect, measure and record

a weight or force change as small as 0.5 micrograms in
vacuum, controlled atmospheres or ambient conditions.

It is a scientific instrument, not just a balance, with primary
applications in thermogravimetric analysis, chemisorption
and physical adsorption, magnetic susceptibility, thermo-
magnetic analysis, and vacuum and corrosion studies. If
your requirements are for measuring mass and force
changes in high vacuum and other controlled environments
with extreme sensitivity, accuracy and a larger than normal
capacity - specify the Cahn 1000, the world’s highest
capacity recording electronic balance.

For complete details ask your Cahn representative for the
Cahn 1000 specifications or contact:

precision balances 0
for 100 grams and less.

Cahn Instruments/A Division of Ventron Corporation
16207 South Carmenita Road/Cerritas, CA 90701 U.S.A.
Telephone 213-926-3378 s TWX 910-583-4806
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We wish that were the case. .. that raising a
car’s miles per gallon lowers its exhaust pollutant
parts per million. But mpg and ppm don’t
seesaw. They tend to move up or down to-
gether, unfortunately.

Given that tendency and a fixed pollutant
limit, how do you achieve good fuel economy in
an automobile engine?

Electronics en-
gineers here at the
General Motors Re-
search Laboratories
are helping close in on
the answer. Theyre
doing it through an
understanding of the
dynamic interaction
between spark advance (SA), air-fuel ratio
(A/F), and exhaust gas recirculation (EGR) and
how this affects fuel economy and emissions.
Their goals have been to determine the optimum
control strategies for the three variables and
devise systems to implement these strategies.

By extending and applying microprocessor
(minicomputer) technology and optimal control
theory — the same kind of sophisticated theory
used to control the descent of lunar modules —
Lab engineers have:

® Produced the first on-line dynamometer sys-
tem in which a computer, programmed with a
mathematical optimization algorithm, auto-
matically converges on the maximum
economy point
(represented at
right) in a run-
ning engine
within specified
emission limits.
It does this
at speed-load
points typical of
federal driving
schedules.

e Modified this
system so that
the computer
makes the engine think it’s in a vehicle, then
drives the ‘“vehicle” through federal
schedules.

® Developed a unique computerized test facility
In a station wagon to evaluate experimental
control concepts in a real-world environment.

Not exactly a giant leap for mankind. Just
three of the many determined steps we're taking
gn earth to push mpg up while holding ppm

own.

MINICOMPUTER
FUEL EMISSIONS

DYNAMOMETER

Up with mpg.
down with ppm.

General Motors

Research Laboratories
Warren, Michigan 48090
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A Policy-Oriented R & D Budget

Human nature being what it is, the annual appearance of the President’s
budget tends to rivet attention on the bottom line. That is fair enough but
hardly good enough. What counts is understanding the reasoning behind the
numbers for what can be gleaned about the quality of the decision-making
that led to the results.

Mr. Carter’s budget for fiscal 1979 shows his striking willingness to get on
with shaping public policies for government’s role in scientific research and
development. Federal commitments to R & D will go up in 1979. Congress
willing, but not just because more is better, nor simply to pump up the
country’s relative share of the gross national product assigned to R & D.
Those arguments have never had much force, and it is well to lay them
aside.

It is not often that White House speech writers will let a President use the
State of the Union Message to single out science and technology as strategic
goals of national policy. Such words do not excite the needles on the ap-
plause meters. The President had to mean it when he went out of his way to
place priority on strengthening the nation’s research centers and encourag-
ing a “‘new surge of technological innovation by American industry.”” The
implicit judgment behind the words is that not all is going well with the
vitality and enterprise of our scientific and technological effort, and that the
Administration has come to see-value in a convergence of science policy
with economic growth policy. This is no trivial breakthrough.

No less striking, in terms of reorienting science and technology policy, is
the appearance of the term ‘‘investments’’ in the jargon of the budget docu-
ments explaining R & D decisions. This has been a long time in coming and
we hope it is here to stay. The implication is that government outlays for
R & D now are to be viewed not merely as year-to-year expenses but in-
stead as allocating resources to produce long-term returns. The purchasing
philosophy that has for so long dominated the government’s R & D funding
will, one hopes, be overtaken by an investment mentality in which scientific
discovery and development are recognized (and evaluated on the proper
scale) as growth enterprises requiring long perspectives, confidence, and
stability. If this is to be the new departure in federally funded R & D, new
funding methods may need to be devised and tested as replacements for the
‘‘procurement’’ approach in supporting R & D.

The Carter budget for R & D also helps to reveal the workings of zero-
based budgeting for resource allocation under tight constraints. Zero-based
budgeting has not turned out to be a blunt instrument. If anything, it appears
to have brought something to the clarification of government’s views toward
support of R & D in the civilian sector. Public policy has been ambivalent
about where the line is to be drawn between government and the private
sector in research, development, and demonstration. The decisions in the
1979 budget may go a long way toward settling that question. The appropri-
ate role of government, we are told, is to emphasize longer-term research
for the future and new technology options, rather than major commercial
scale demonstrations. It is a logical position, assuming that government also
understands that the market economy’s abilities to supply risk capital will
require both incentives and the removal of barriers whose continued pres-
ence can reduce such a sensible proposition to ideology without substance.

The 1979 budget for R & D will take close study and inspection before we
can arrive at judgments about the merits of particular choices and decisions.
This is one of the uses of the annual AAAS analysis of the R & D budget
and the June Science Policy Colloquium. But while the Budget Message is
still fresh there is value in searching it for signs of new directions in national
policy for science and technology. Viewed from here, it rates excellent
marks.—WiLLiAM D. CAREY



Separate most samplesin
less than a minute with an

Eppendorf Micro Centrifuge.

Just as Eppendorf Micropipettes greatly simplify sample
pick-up, Eppendorf Micro Centrifuges greatly simplify sample
separation.

Compact and quiet-running, Eppendorf Micro Centrifuges
are precision instruments that maintain constant high speed
regardless of load. Because of their very high speed, these
centrifuges are ideally suited for a wide variety of clinical and
research applications, particularly those involving separation
of heat-sensitive materials.

For maximum speed, choose Model 5412. It accepts

~ twelve disposable Eppendorf 1.5ml test tubes in an angled
rotor, or twelve 500ul, 400ul or 250ul tubes using adapters.
It reaches 15,000 rpm (RCF 12,800xG) in just ten seconds,
and stops in fifteen seconds.

For maximum capacity, choose Model 5413. |t accepts

forty 1.5ml, 400ul or 250ul tubes in four vertical carriers
that each hold ten tubes horizontally. Model 5413 attains
a maximum speed of 11,500 rpm (RCF 6,500xG).
Both models are equipped with automatic 15-
minute timer, safety switch (prevents operation
~ with top open) and safety lid lock (prevents
opening lid while centrifuge is spinning).
For literature describing Eppendorf Micro
Centrifuges, test tubes, adapters and
accessories, write: Eppendorf Division,
g Brinkmann Instruments, Inc., Cantiague
Road, Westbury, N.Y. 11590. In Canada:

eppendorf - Brinkmann Instruments (Canada), Ltd.
A

Y Eppendorf
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For several vears, AAAS has had a unique, 10-week
intern program to support advanced students in the
natural and social sciences as reporters, researchers,
and production assistants in the mass media.

In 1978, outstanding natural and social science stu-
dents, primarily at the graduate level, are invited to
apply to become summer interns at radio and tele-
vision stations, newspapers and magazines through-
out the United States. These interns will have the op-
portunity to participate in the process by which events
and ideas become news, to increase their understand-
ing of editorial decision-making and information dis-
semination, and to prepare themselves as interpreters
of science to the public, no matter what their final
career choice may be.

To obtain a description of the program and applica-
tion procedures, write to:

..100 units . . . . $45.00

o Wﬂls ...... $16.00
Gﬁﬁs with 0918

..$72.00

.. $50.00
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xiv, 232 pp., illus. $24.70. To order this book
circle No. 391 on Readers’ Service Card.

Industrial and Laboratory Alkylations. Pa-
pers from a symposium, New Orleans, Mar.
1977. Lyle F. Albright and Arthur R. Golds-
by, Eds. American Chemical Society, Wash-
ington, D.C., 1977. x, 462 pp., illus. $27.50.
To order this book circle No. 369 on Readers’
Service Card.

Information Mechanics. Frederick W. Kan-
tor. Wiley-Interscience, New York, 1977. xiv,
398 pp. $21.95.

Integrated Control of Weeds. Papers from a
symposium, Tokyo, Oct. 1975. J. D. Fryer
and Shooichi Matsunaka, Eds. University of
Tokyo Press, Tokyo, 1977 (U.S. distributor,
International Scholarly Book Services, Forest
Grove, Ore.). xiv, 262 pp., illus. $19.50. To
order this book circle No. 377 on Readers’
Service Card.

Life Sciences and Space Research. Vol. 15.
Proceedings of a meeting, Philadelphia, June
1976. R. Holmquist and A. C. Stickland, Eds.
Pergamon, New York, 1977. x, 316 pp., illus.
$50. To order this book circle No. 370 on
Readers’ Service Card.

The Measurement of Air Flow. E. Ower and
R. C. Pankhurst. Pergamon, New York, ed. S,
1977. xii, 362 pp., illus. $25. To order this
book circle No. 371 on Readers’ Service Card.

The Melbourne Medical School 1862-1962.
K. F. Russell. Melbourne University Press,
Melbourne, 1977 (U.S. distributor, Inter-
national Scholarly Book Services, Forest
Grove, Ore.). xiv, 278 pp. + plates. $30. To
order this book circle No. 378 on Readers’
Service Card.

Membrane Proteins and Their Interactions
with Lipids. Roderick A. Capaldi, Ed. Dek-
ker, New York, 1977. x, 260 pp., illus. $34.75.
Membrane Proteins, vol. 1.

The Metallic Elements. R. V. Parish. Long-
man, New York, 1977. xii, 254 pp., illus. Pa-
per, $17. To order this book circle No. 381 on
Readers’ Service Card.

Our Sample
Injector.

its the
standard.

When we introduced the Rheodyne
Model 7120 Syringe Loading Sample
Injector in early 1976, we knew it was
a good product.

Now, we suspect, it might be a great
product. According to the best educated
guesseswe canmake, it's the best selling
sample injector around by a factor of
three to one. Why?

Because it does the job well, because
we keep improving it, because we give
you good delivery, because we give you
good service.

Technically the Model 7120 gives you
maximum versatility in HPLC sample
injection. You load the sample by syringe
through a built-in needle port. For
maximum precision use conventional
loop filling or partial loop filling with only
0.5 ul sample loss. Removable sample
loops are available from 10ul to2 ml. The
valve will withstand 7000 psi operating
pressure. And at $490, there's simply
no better price/performance value on
the market.

Over the years, the product gets
better. With thousands in the field, it's
more reliable. It's easier to turn too. And
if you need parts or new valves, we can
give you same day service.

If you want us to repair or rework the
valve, we'll usually have it on the way
back to you within 24 hours.

More information

Our technical bulletin tells the whole
story. For your copy, please address
Rheodyne, Inc., 2809 Tenth St., Berkeley,
CA 94710. Phone (415) 548-5374.

=
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Until now, high concentrations of
sucrose or CsCl in gradient
samples have posed a problem

in sample preparation. To obtain

a stable, homogeneous sample

for reliable counting, volumes have
had to be so small as to require
long counting time. Or the use of
special purpose cocktails was
necessary.

Using BIOFLUOR®*, one of our
standard cocktails, our LSC Appli-
cations Laboratory routinely counts
sample volumes up to 500ul of
6M CsCl or 1ml of 30% sucrose, as
clear samples at high efficiencies.
In ambient counters our universal
cocktail, AQUASOL-2*, provides
very satisfactory results.

Let us send you LSC Applica-
tions Notes 14 (sucrose) and 18
(CsCl), by Dr. Yutaka Kobayashi
and Dr.Wayne Harris. They'll take
the long wait out of gradient solu-
tion counting.

New England Nuclear
549 Albany Street, Boston, Mass. 02118
Customer Service 617-482-9595

NEN Chemicals GmbH: D-6072 Dreieich, W. Germany.
Daimlerstrasse 23, Postfach 401240,
Telephone (06103) 85034. Telex: 4-17993 NEN D

NEN Canada Ltd., 2453 46th Avenue. Lachine, Que. H8T 3C9.
Telephone: 514-636-4971, Telex: 05-821808

“Trademark

Circle No. 156 on Readers’ Service Card

Meteorite Craters. G. J. H. McCall, Ed.
Dowden, Hutchinson and Ross, Stroudsburg,
Pa., 1977 (distributor, Halsted [Wiley], New
York). xvi, 366 pp., illus. $35. Benchmark Pa-
pers in Geology, vol. 36.

Methods in Enzymology. Sidney P. Colo-
wick and Nathan O. Kaplan, Eds. Vol. 46, Af-
finity Labeling. William B. Jakoby and Meir
Wilchek, Eds. Academic Press, New York,
1977. xxvi, 774 pp., illus. $45.

Methods in Psychobiology. Vol. 3, Ad-
vanced Laboratory Techniques in Neuropsy-
chology and Neurobiology. R. D. Myers, Ed.
Academic Press, New York, 1977. xii, 340
pp., illus. $20.

Microbiological Aspects of Pollution Con-
trol. R. K. Dart and R. J. Stretton. Elsevier,
New York, 1977. viii, 216 pp., illus. $34.75.
Fundamental Aspects of Pollution Control
and Environmental Science 2.

Microcomputer Design and Applications.
Samuel C. Lee, Ed. Academic Press, New
York, 1977. xii, 346 pp., illus. $14.50.

Microscope Photometry. Horst Piller.
Springer-Verlag, New York, 1977. x, 254 pp.,
illus. $30. To order this book circle No. 379 on
Readers’ Service Card.

Molecules, Cells, and Disease. An In-
troduction to the Biology of Disease. Julien L.
Van Lancker. Springer-Verlag, New York,
1977. »xvi, 312 pp., illus. Paper, $14.80.
Springer Study Edition. To order this book
circle No. 380 on Readers’ Service Card.

Morphogenetics of Karst Regions. Variants
of Karst Evolution. Laszl6 Jukucs. Trans-

lation and revision of the Hungarian edition. .

Halsted (Wiley), New York, 1977. 284 pp., il-
lus. $40.

Mushroom Science XI. Part 2. Proceedings
of a conference, Taiwan, 1974. Ren-jong
Chiu, Jacques Delmas, Ronald L. Edwards,
and Klaus W. Grabbe, Eds. Chinese Society
for Horticultural Science, Taipai, Taiwan,
1977. viii, 271 pp., illus. $15.

Ocean Science. Readings from Scientific
American. Introductions by H. W. Menard.
Freeman, San Francisco, 1977. x, 308 pp., il-
lus. Cloth, $15; paper, $8.

Oceanic Water Balance. A Report Prepared
by a Joint IOC/WMO Panel of Experts. World
Meteorological Organization, Geneva, 1976.
vi, 112 pp., illus. Paper, $13.50.

Organic Conductors and Semiconductors.
Proceedings of a conference, Siéfok, Hun-
gary, Aug. 1976 L. Pal, G. Griiner, A. Ja-
nossy, and J. Sélyom, Eds. Akadémiai
Kiadd, Budapest, and Springer-Verlag, New
York, 1977. 654 pp., illus. Paper, $22.60. Lec-
ture Notes in Physics, vol. 65. To order this
book circle No. 389 on Readers’ Service
Card.

Parchi e Riserve. Territorio, Popolazioni.
Papers from a meeting, Rome, June 1974.
Consiglio Nazionale delle Ricerche, Rome,
1977. 334 pp., illus. Paper, $18. Quaderni de
*‘La Ricerca Scientifica,’’ 98.

Phenomenology and the Science of Behav-
ifour. An Historical and Epistemological Ap-
proach. Georges Thinés. Allen and Unwin,
Boston, 1977. 174 pp. $18.75. Advances in
Psychology Series.

Philosophical Essays on Dreaming. Charles
E. M. Dunlop, Ed. Cornell University Press,
Ithaca, N.Y., 1977. 352 pp. Cloth, $17.50; pa-
per, $7.95.

Philosophy of Optimism. B. G. Kuznetsov.
Translated from the Russian edition (Mos-
cow, 1972). Progress Publishers, Moscow,
1977 (U.S. distributor, Imported Publications,
Chicago). 344 pp. $5.30.

Pigeons and Doves of the World. Derek
Goodwin. Illustrations by Robert Gillmor.

Another innovation
fromL/l:

The REPIPET I
dispenser
Virtually unbreakable!

Better than any $85 plastic
dispenser! But only $52.50!*

Here it is, the best value ever offered
in reagent dispensers. The tough
REPIPET Il reflects more than 14 years
of L/I's experience in liquid dispensing—
your best assurance of quality and
performance. All REPIPET Il dispensers
feature the use of fluorocarbon and
extra-thick borosilicate glass for strength
and durability. They’re tough lab work-
horses, virtually impossible to break.

Note the 100-division scales, printed
where they should be—on the glass
barrel, not on an elastic plastic! L/I's
exclusive sturdy magnifying indicator is
a further aid to precise volume settings.

L/1 guarantees accuracy of 1.5% full
scale and 0.2% reproducibility for all
REPIPET Il dispensers. They are suitable
for use with all laboratory reagents
(except HF).

(Although TEFZEL® plastic and
TEFLON® plastic are chemically inert to
all laboratory reagents, slight distortions
may occur at autoclaving temperatures
and with some strong solvents.)

REPIPET Il dispensers are offered in
three popular sizes, 5, 10, and 20 ml.
Price of 5 and 10 ml units is $52.50;

20 ml, $58.50.

To order, contact your distributor. For
literature, write, call or circle the reader
service number below.

Durable TEFZEL®
sleeve protects
against breakage.

Accurate 100-division scales
printed right on barrel. (You
can set a 10 ml instrument

accurately to 10 microliters.)

Exclusive magnifying
indicator enhances
setting accuracy.

Unbreakable,
TEFLON®

outlet tip.

TEFLON®
inlet tube.

4 LABINDUSTRIES

620 Hearst Avenue, Berkeley, CA 94710
Phone (415) 843-0220
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