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“The TJ-6 is an excellent product Wa're delighted
we have one sy centrifuge.
Nothing e ¥ with it “You
folks have the TJ-6. We're

very happ the colorful tube
adapters. g, and a welcome
change fréng t's a remarkably
quiet-run y recommend a
T)-6 to an » Y “The lift-out
bowl alon X e T)-6 is an
excellent p have one’

“It's a ve 2ing ever
seems to t¢ )Iks have
done a finel =By happy
with ours “W aladapters.

They're easy (IRt A Nge from

The Bec anTJ-6 Centrifuge.
Everyone says great things about it.

?

The TJ-6 is the most popular centrifuge
ever introduced, whether it’s the refriger-
ated or non-refrigerated version.

Users appreciate how quiet it Send for Brochure SB-490 for a full
is. They like the removable bowl that description of this superior table-top
makes cleaning a snap. They like the ' oy centrifuge. Write to:
colorful adapters which bring a new Beckman Instruments,
practicality and ease of handling to Inc., Spinco Division,
table-top centrifuges. 1117 California Avenue,

Owners are delighted with the § Palo Alto, CA 94304.

TJ-6’s excellent reliability. And if
BECKMVMAN

there is a problem, they know there . 3 n
o
Circle No. 363 on Readers' Service Card

are hundreds of Beckman service representa-
tives nationwide —at least one in every major
city in the U.S. and Canada.

!



Complete ElectroBlot™ system with gel chamber, grid, buffer

trol

pump and speed control, power supply and auxiliary power con-

$575. Less power supply $400.
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Autoradiogram comparison shows rapid
rate of RNA transfer from original gel I to
DBM paper II. Numbers above gel and

paper indicate hours of

transfer.

EI t BI tTM

Transfers DNA,

RNA, Proteins

Faster and Better

E-C’s new ElectroBlot™ surpasses ordinary blot
transfer by electrophoretically transferring DNA,
RNA, and proteins onto DBM paper and proteins
onto nitrocellulose sheets.

Consider these advantages:

¢ transfers all size molecules easily

transfer completed rapidly

transfer is direct, no loss of resolution
transfer efficiency 80% or better

transfer may be conducted

under cold room conditions

* Stellwag, E. J. and Dahlberg, A. E., Nucleic Acias Res. 8: 293, 1980

19 JUNE 1981

With ElectroBlot™, there is no messy handling,
no diffusion, no damage losses. System utilizes
unique high current, variable low voltage power
supply. Doubles as a destainer.

For more information call Technical Service
collect at 813-344-1644 or write:

E-C Apparatus Corporation
3831 Tyrone Bivd. N.
St. Petersburg, Florida -E
33709
Circle No. 370 on Readers’ Service Card
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Jack A. Simon ohn A. Moore an R. Beals : P

J. Thomas Outro, Jr. Walter Chavin Priscilla Reining colony (tOP) of Syr ].an hdthte(; emh;yo
MEDICAL SCIENCES (N) AGRICULTURE (O) INDUSTRIAL SCIENCE (P) cells contrasted with the edge of a
Morton D. Bogdonoft Martin A. Massengale John Diebold normal colony. Morphologically trans-
»oan M. Lowenstein Coyt T. Wilson Robert L. Stern formed cel]s, which progress to neo-
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The American Association for the Advancement of Science was founded in 1848 and incorporated in 1874. its objects
8 to further the work of scientists, to facilitate cooperation among them, to foster scientific freedom and responsibility,
1o improve the effectiveness of science in the promotion of human welfare, and to increase public understanding and
appreciation of the importance and promise of the methods of science in human progress.

plastic cells, are characterized by dis-
oriented, basophilic cells with a de-
creased nuclear/cytoplasmic  ratio.
Transformed colonies are induced by
many carcinogens, for example, ben-
zo[alpyrene and diethylstilbestrol. Di-
ethylstilbestrol, however, transforms
the cells without measurable gene mu-
tation at two loci (about X 47). See
page 1402. [Chester Reather, Johns
Hopkins University, Baltimore, Mary-
land]



more output for
less money. Print 1000 lines
per minute, more than three times faster
than competitively priced 300 LPM impact printers.
Plot a full page of high quality graphics with 200 point-per-inch
resolution in less than eight seconds. Produce big image hard copies from
storage tube or raster scan displays. And do it all, quietly. With Versatec V-80.

Your best choice for hard copy. You can justify V-80 for printing alone. Use it for fast,
quiet program listings. Print 132 columns on an 11" by 82" page. Choose from a wide range of character
sets—ASCII in three fonts (Gothic, Roman or Courier), nine international languages or a scientific/engineering
character set. When you are ready for graphics, V-80 gives you high resolution plotting for data analysis, CAD, busiuess
presentations, seismic sections, mapping, etc.

V-80 keeps delivering more performance for less money. V-80 non-impact electrostatic writing uses only seven
moving parts. That means better reliability and easier maintenance. Modular design enables faster repairs.

And V-80 is nice to be around. Quiet electrostatic writing eliminates the irritating clatter of impact printers. Qutput
is presented on a sloped platen for easy viewing. And changing toner is easier, and cleaner than changing a printer ribbon.

Get more output from your system. Versatec offers interfaces and intelligent controllers for all popular computers
and display terminals, on-line and off-line systems, and support for local and remote operations. And V-80 is backed by the
world’s largest electrostatic printer/plotter sales and service network.

Break through to better price/performance. Circle our readers’ service number for a free V-80 brochure.

= -VERSATEC 2805 Bowers Avenue Santa Clara, California 95051 Telephone: (408) 988-2800 TWX: 910-338-0243
T A XEROX COMPANY 27/35 London Road Newbury, Berkshire, England Telephone: (0635) 42421 Telex: 847259
e XEROX® is a trademark of XEROX CORPORATION. ™V-80is a trademark of Versatec.
See us at NCGA and SIGGRAPH.
Circle No. 371 on Readers’ Service Card



What to look forin a lab balance.

QUALITY you can feel when- PRECISION you can see CONVENIENCE you’'ll

ever you operate a switch, every time you make appreciate in time savings,

slide a poise. a weight determination. ease of use, simplicity of
operation.

can afford.
togetitall.

\E ® Ohaus Scale Corporation 44-061
§ 29 Hanover Road, Florham Park, N.J. 07932
(201) 377-9000

T
| [J Please send me the complete Ohaus catalog of over 60 different models of
| [J Please have a representative arrange a no-obligation demonstration.

balances for the laboratory.

I'm particularly
interested in My phone number: (R e

Organization : s e

Address o . it

City i State e ey 1 IR A T

I
I
I
I
|
Name ; k Title |
|
I
l
l

My application is i

A. Ohaus Dial-O-Gram® Model 1650 balance —2610gx0.1g B. Ohaus Dial-O-Gram® Model 310 balance —310gx 0.01 g
C. Ohaus Model 300 electronic balance —300g x 0.01 g D. Ohaus Harvard Trip Model 1550 SD balance — 2000 gx01g



Introducing the Science Centennial Review, the ninth volume
in the Science Compendia Series, exploring scientific and
technological progress during the last 100 years, the future for
new technologies, developments in research, and the interac-
tion of science with society.

Edited by Philip H. Abelson and Ruth Kulstad

Among the contributing authors are:

Philip H. Abelson, Science

Kenneth E. Boulding, Past President, AAAS

D. Allan Bromley, Yale University

William D. Carey, Executive Director, AAAS

P. Thomas Carrol, University of Pennsylvania

Edward E. David, Jr., Exxon Corporation

Bernard D. Davis, Harvard University

Chatles L. Drake, Dartmouth College

Wolf Héfele, International Institute for Applied Systems
Analysis

Franz J. Ingelfinger, The New England Journal of Medicine

Robert M. Joyce, L.E. duPont de Nemours (retired)

Daniel J. Kevles, California Institute of Technology

Sally G. Kohlstedt, Syracuse University

Saunders Mac Lane, University of Chicago

W. Parker Mauldin, The Rockefeller Foundation

Hugh J. Miser, International Institute for Applied Systems
Analysis

Frederick Mosteller, Harvard University

Anthony G. Oettinger, Harvard University

Roger Revelle, University of California, San Diego

Kenneth C. Rogers, Stevens Institute of Technology

Vera C. Rubin, Carnegie Institution of Washington

Herbert A. Simon, Carnegie-Mellon University

Michael M. Sokal, Worcester Polytechnic Institute

Jeffrey L. Sturchio, University of Pennsylvania

John Walsh, Science

George W. Wetherill, Carnegie Institution of Washington

Gilbert E White, University of Colorado, Boulder

Dael Wolfle, University of Washington, Seattle

Sterling Wortman, The Rockefeller Foundation
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192 pp. 1980 lllus.

ISBN: 0-87168-305-9 (cloth) $14.00
ISBN: 0-87168-250-8 (paper) $6.00 .

All orders under $10 must be prepaid. Send orders to
AAAS, 1515 Massachusetts Ave., NW, Washington, DC 20005
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“Productivity counts in a Cancer Research Lab.
I know | can count on the Sorvall centrifuge.”

By using the general-purpose and general purpose centrifuges More than 30 years of experi-
Sorvall® RC-3 centrifuge with a for their dependability. This is very  ence and innovative engineering
4-liter rotor, | have noted increased important, since centrifuge down- mean that you can expect the
productivity in spinning down time can seriously hamper the same reliability and outstanding
large volumes of cells from tissue ~ work flow,”’ continued Mr. Kostyu. performance from every centri-
culture,” says Joel Kostyu, Labo- fuge in the Sorvall® line—from

tabletops to ultracentrifuges. Get
our latest brochure on the models
you may need. Call us or write:
DuPont Company, Biomedical
Products Division, Rm. X38639
Wilmington, DE 19898.

*Name of the university is available upon request.

ratory Supervisor in the Cancer
Research Center of a major univer-
sity in the Southeast *

“This is an initial step in our
procedure for isolating the
Epstein-Barr Virus (EBV), 'he added.
“I rely on six Sorvall®Superspeed

Call DuPont for centrifuges you can rely on: 800-441-7943.

Sorvall Centrifuges




Reveal the secrets hidden
in your high resolution gels with
a beam of laser light

Penetrate the closely stacked bands of an electrofocusing gel with an intense laser beam
only microns in width and uncover a wealth of quantitative information.
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Anhydrase from Bovine Erythrocytes.

*at 10°C

Laser densitometric analysis of the four major isozymes of carbonic anhydrase

There’s more information to be gained than meets the eye. Looking at carbonic anhydrase
on a stained electrofocusing gel will show you the four major isozymes. But it takes laser
densitometry to tell you that the predominant isozyme represents 41.9% of the total. Sure,
there can be problems with stains. But this analysis

was valid over a concentration range covering two

orders of magnitude, from 0.1 to 10.0 mg/ml. And

isozymes bind with very similar staining affinities.

For precision, the gel was scanned in different po

tions five times, automatically. It took less than six

minutes, including the integration. How was it done?

With the new UltroScan Laser Densitometer, from

LKB - the experts in electrofocusing. Contact them

today, to see what a laser can do for your gels.

Main US sales office: LKB lnerumean lnc uzzl Pdrkluwn Drive, Rockvn]l(‘, MD 208
UK sales office: LKB Instruments Ltd, 232 Addington Road, S. Croydon, Surrey CR2 8YD, 5
Other sales offices in: Athens (for Middle East), Copenhagen, Ghent, The Hague, Hong Kong, Munich, Paris, anF Turku,
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~ See thmgs
you've never seen

Slgnals can be viewed live,
continuously compared to a
reference waveform or stored
for detailed examination.
Continuous, normal and pre-
trigger operation are offered as
standard and in all modes cursor
interactive time and voltage
coordinates can be displayed
concurrently with the signal.
Stored waveforms can be dis-
played or plotted in XY or YT
format, transferred to internal
disk memory for permanent
storage or output to other

Expansion of selected area in above photo,
Jfor detailed analysis.

In addition to offering you
the performance you would
expect from the industry leader,
Nicolet digital oscilloscopes are
extremely well proven with thou-
sands in effective use throughout
the world.

Find out how Nicolet can belp
you solve problems and see things
you've never seen before.

For more information, simply

circle the reader service card
or call 608/271-3333. Or write:
Nicolet Instrument Corporation,
5225 Verona Road, Madison,
Wisconsin 53711.

silsnlstiumms  OSCILLOSCOPE DIVISION
Sales and Service Offices Worldwide

Nzcolel?u scilloscopes

Circle No. 346 on Readers' Service Card



AAAS | relee.
@ The aim of this competition is to ehcourage and recognize out-
estlng ouse standing reporting on the sciences and their engineering and tech-

nological applications in newspapers, general circulation maga-

® zines, radio, and television. The following categories are not

Sclence eligible: items on the field of medicine, items published originally

) . in AAAS publications or produced by AAAS; reports by employees
of the AAAS or Westinghouse Electric Corporation.

(.4
Jour nallsm ® Each entrant may submit three entries for any one category.
Print
war s ® An entry for a newspaper competition may be any of the

following: a single story; a series of articles; or a group of three
unrelated stories, articles, editorials, or columns published during
the contest year. A magazine entry may be a single story or series
published during the contest year.

® A completed entry blank must be submitted together with
seven copies of each entry in the form of tear sheets, clippings,
reprints, or syndicate copy {not over 812" x 11"}, showing name and
date of the pubiication. ENTRIES MUST NOT BE ELABORATE!

Broadcast
" @ An entry for the radio or television competition may be an
individual news story, feature, or a series, regardless of length,
broadcast during the contest year on either public or commercial
stations. Entries must be comprised of scripted material. Interviews
are not eligible,

® A completed entry blank must be submitted together with a
cassette in the case of radio and copy of the script or a %" video-
cassette in the case of television and copy of the script.

® Each entry must have been published or broadcast within the
United States during the contest year—1 October 1980 through 30
September 1981. (In case of a series, more than half of the items
comprising it must have been published or broadcast during the
contest year.) The date on the issue in which an article appeared
will be considered as the date of publication. All entries must be
postmarked on or before midnight, 15 October 1981, :

® Persons other than the author may submit entries in accor-
dance with these rules. Entries will not be returned.

® Winners of the 1980 Awards are not eligible for the 1981
awards. Persans winning three times are no longer eligible.

® The Judging Committee, whose decisions are final, will choose
the winners, There are five awards of $1,000: for the winning entry
in the aver 100,000 daily circulation newspapers competition; for
the winning entry in the under 100,000 circulation newspapers
competition; for the winning entry in the general circulation mag-
azine competition; for the winning entry in the radio competition;
and for the winning entry in the television competition. For award
purposes, newspaper circulation will be sworn ABC daily circula-
tion as of 30 September 1981. The judging Committee may cite
other entries for honorable mention.
- ® The awards will be presented at the dinner meeting of the
R ad ' o National Assaciation of Science Writers during the Annual Meeting

Television

of the American Association for the Advancement of Science in

January 1982. Travel and hotel expenses of the awards winners will

- be paid. Entrants agree that, if they win, they will be present to

Pr' nt receive their awards, unless prevented by circumstances beyond
their control.

) Grayce A. Finger
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE
1515 Massachusetts Avenue, N.W. Washingten, D.C. 20005
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Zeiss is bright(er

Zeiss fluorescence microscopes
show you more

One thing leads to another for a
brighter fluorescent image:

(1) Light sources—from 100W
Halogen to high pressure Xenon;
(2) Collectors —perfectly
matched to light sources for opti-
mal excitation intensity;

(3) Matched filters and dichroic
reflector—for the full spectral
range of all known fluorochromes;
(4) Objectives —Plan-Neofluars
with high numerical apertures and
maximum transmission.

Zeiss has thought
of everything

New techniques are constantly
evolving—and, as they evolve,
Zeiss is ready for them. For proof,
check the number of references in
the literatures from 1948 to the
present. You'll find the names
“Zeiss,” "Standard,” “Photomicro-
scope,” and “Universal” at the
forefront. You can be confident
that your Zeiss Fluorescence
Microscope will never be obsolete
or outmoded.

Quality service—Expert dealers

The great name in optics

West Germany

Circle No. 343 on Readers’ Service Card

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

The elements
of brightness

A. 6 illuminators —100W halogen,
50W Hg, 75W Xe, 100W Hg, 150W Xe,
200W Hg—with matching collectors.
For intense light.

B. Dichroic reflector and filter
combinations matched for specific
fluorochromes. For maximum excita-
tion and transmission.

C. Unique Multiple-immersion
Plan Neofluars —use with water,
glycerine and oil, with and without
coverglass. For brilliant images.

D. A full line of objectives —Plan
Neofluars, Planapochromats, Plan-
achromats, Neofluars, Achromats—
from the Great Name in Optics.




E n" “ The accepted standard
for precision weighing.

Cahn Instruments, for over twenty years the leader in instrumentation for
accurate weight measurements at the microgram level, now provides a wide
choice of balances for your specific applications.

Microbalances Semi- Analytical
Cahn Series-20 Automatic Microbalances Balances

Electrobalances®: Select the : : L :
one that best fits your needs. Cahn Toploading Millibal- The TA 450: A Microprocessor
ances®: Fast accurate weighing  Controlled Toploading Ana-

Rugged and reliable in design,
Sergigs-ZO Microbalanlces aregr of small samples. Used widely  lytical Balance at the price of a

sl e in biomedical and biological mechanical balance. The TA 450
research, quality control and combines the precision and
checkweighing applications. accuracy of the classical ana-

= 0 0.00001 g (10 microgram) lytical balance with the speed
: and ease of operation of an

electronic toploading balance.

il sensitivity

B C Fast, accurate weighing
B O No special environment
B required

—_— ‘

Circle Reader Service Card
No. 381

highly precise weighings are
required. Examples include
quantitative and instrumental
analysis, filter weighing,
standards preparation,

biological samples, etc.

0 0.0000001 g (0.1 microgram)
sensitivity

0O Automatic weighing

0 Exclusive “No Penalty” tare

O Portable, use on any
reasonably flat surface

0 Five models to choose from

Circle Reader Service Card No. 380

0 0.0001 g (0.1 milligram)
sensitivity

O Unique “StayPut” airhood for
easy access to the weighing
chamber

0 Full range (+ or —) push-
button tare

0 Push-button storage and re-
call of weighings

O Two year warranty

Circle Reader Service Card No. 382

E‘l““ Where weighing a little means a lot.
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A new low in electron microscopy.

150X with
high resolution.

Now with the Zeiss EM-109 you
can scan at familiar light-micro-
scope magnifications, then by just
turning a switch go immediately to
3000X or even 250,000X. Resolu-
tion at 150X is 200A; at high mag-
nifications, 3.44A. The quality is
such that photographs can be
enlarged many times, or 35mm
slides can be projected without
distortion or loss of quality.

The easy and efficient
Specimen Saver.

Zeiss' patented system with new
high quality electron optics lets
you achieve low magnifications
without burning your specimen.
MDF Micro-Dose-Focusing makes
focusing easier than ever. TFP
Trans-Fiberoptic-Photography lets
you change film outside the vac-
uum. IGP lon-Getter-Pumping
keeps EM-109 ultraclean,always
ready. Nationwide service.

The great name in optics

West Germany
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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.

Glomerulus of human kidney.
Specimen preparation by Dr. Harry
Carter, St. Vincent Charity Hospital,
Cleveland, OH and Dr. Jules
Frasca,VA Hospital, East Orange, NJ.

_For a glossy enlargement,
write to Zeiss.




extensive than
Our pH meters put you out front. ...
whnere €ise.

our scr'iccs baCk you up. For openers, there’s the Hotline

which you can use 24 hours a day to

Introducing our new line of in the procedure, the electrode, orthe  get an answer to your question. And
pHI -series meters. instrument itself. there are applications chemists to
With advanced : There are four help you get more out of your meter.
technology meters in the line: For closers, there are sales-
that’s right on the pHI 30, people who know their business and
the button. the pHI 60, the yours so they can serve you better.

Like the micro- pHI 70 and the And our extensive experience
processor that handles pHI 71. Each has its own in pH is behind you all the way.
the whole analysis. You unique features. With all this advanced technology
don’t even have to know And each is and backup going for you, it’s no

the temperature, buffer backed up by
value or when to take a reading— Beckman’s
it’s all done automatically. And unique brand of
done faster and less expensively with  salesand service.
no sacrifice in precision. Which is
Our pHI-series to say,
meters also have a built- more
in self-diagnostic func-
tion that tells you if
there is a problem

wonder that you’re way ahead
when you choose a Beckman
pHI-series meter.
For more information,
contact your local Beckman
representative. Or write:
Scientific Instruments
Division, Beckman Instru-
ments, Inc., Box C-19600,
Irvine, CA 92713.
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learned something you probably know It’'s a lot of work to make and test the
already - enzymes pure and reliable enough purest enzymes, but it’s worth it. There are
for DNA-RNA studies are not easy to come by. enough variables in molecular biology

So we made our own, to our own stan- research as it is.
dards. And before long other researchers DNA Polymerase I, Large Fragment DNA
wanted to buy ours, for the same good reasons. Polymerase I (Klenow Fragment) T,-Poly-

So we named them NENZYMES and nucleotide Kinase, T,-DNA Ligase, and RNA
produce them in quantity, but we still subject Polymerase. Plasmld pBR-322 and ¢X174
them to the same very rigorous tests as (RFI) DNA also available. Call collect for com-
before. And we provide complete testing plete information.

New England Nuclear
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You never had such a wide
choice of accurate, solid
state circulators as you
now have with Precisionm.

Our newest additions
feature more °C control
than ever before. It's all to
give you more accurate,
reliable performance
every tfime you circulate.

Measure all your constant
°C—in baths, circulators,
ovens, and incubators—
with Precision.

*+0.01°C, in fact, for two models! Frigid
-60°C circulator is precise fo0 +0.1°C.

Pick from seven new
refrigerated circulators.
Various models feature
digital set, LED display,
smooth duplex pumps,
multiple safefies or
indicator lights.

These same
fine options
can be found on select new
ambient circulators. Five
models, 4 liter to 8 liter
capacity.

Choose a new
compact 7

liter or 12

liter benchtop
circulating bath.

Two new port-
able coolers
and a portable
circulator help
you craft your

own system.

Send for the new Precision
circulator brochure.

GCA/Precision Scientific Group
3737 West Cortland Street
Chicago, llinois 60647

Distributed exclusively by
American Scientific Products
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LETTERS
Alternative to Peer Review?

Rustum Roy’s alternative to the peer
review system (Editorial, 27 Mar., p.
1377) is simple and beautiful; but it has a
design flaw similar to that of the early
superhighways whose capacity was de-
termined by measuring preconstruction
point-to-point demand without consider-
ing the added demand that would result
from the convenience of having the su-
perhighway. The current (verifiable) pro-
liferation of refereed journals and the
concomitant (and less readily demon-
strable) lower quality of accepted papers
are surely due, in part, to the use of
numbers in deciding promotions in aca-
deme. Given this precursor, it is not
difficult to envision the added impetus
toward low-quality publication, and
(worse yet) the ultimate impact on quali-
ty of graduate degrees that would result
from attaching dollars to such quantita-
tive measures as numbers of refereed
papers and numbers of graduate degrees.
Inefficient as it is, imperfect as it is, the
peer review system has a . qualitative
component based on informed judgment
which we cannot afford to lose.

Jon C. LIEBMAN
Department of Civil Engineering,
University of Hlinois,
Urbana 61801

Iread Roy’s editorial with disbelief. In
order to reduce the work load associated
with peer review of grant applications,
he proposes basing research support on a
formula linking the funding level to *‘pro-
ductivity”” measured solely by numbers
of publications, Ph.D.’s, and so forth.
There is no mention of the guality of the
research these numbers would repre-
sent. Roy’s proposal would not promote
good science, but it would promote the
proliferation and duplication of shorter,
less significant research publications; it
would also encourage institutions to
cheapen their degree requirements to
turn out more (perhaps less qualified)
Ph.D.’s. If individuals or institutions
chose to maintain standards and not suc-
cumb to the demands of the formula,
their funding would be drawn away by
those who did. :

I agree that peer review requires sig-
nificant effort, but its very value is in
assessing quality rather than counting
papers. If research funding were based
on the formula suggested by Roy, a
serious decrease in quality would be
guaranteed.

RicHARD L. MCCREERY
Department of Chemistry, Ohio State
University, Columbus 43210

While peer review as currently prac-
ticed may not be the most desirable or
efficient form of resource allocation,
Roy’s proposal for a productivity-based
formula of block grants seems even less
desirable because it raises more ques-
tions than it answers.

First, with respect to training, there
are a great many institutions receiving
public research funds which have no or
minimal graduate programs. Those insti-
tutions supporting training, in turn, often
base the size of their enrollments on
stipends available, not program caliber.
Both of these considerations immediate-
ly would distort any formula for training.
Furthermore, the question of overabun-
dance is ignored. Is it wise to base in-
creased funding upon the continued pro-
duction of unusable talent? These issues
are not easily addressed by productivity
figures alone.

Second, a funding formula based on
publication is certain to exacerbate the
already too real problem of fragmenta-
tion of data and duplicate reporting.
How many more gratuitous coauthor-
ships would appear, and how will junior
authorship be counted? What body will
decide what an adequately refereed jour-
nal is in a given field? Who will want to
publish in nonrefereed forums?

Third, a formula based on a history of
past support from a number of grouped
sources ignores the fact that most re-
search dollars are targeted toward highly
specific goals. Within the National Insti-
tutes of Health alone, for example, some
congressionally mandated spending ex-
tends to the program level within a single
institute. Roy may be in a department
and discipline where research falls into a
single identifiable category, but this is
the exception, not the rule. How would
funding agencies be able to carry out
their mandates, and who would be ac-
countable for the pursuit of categorical
research?

Fourth, using the amount of industrial
and private support received by a depart-
ment to allocate public dollars does not
seem justifiable, since in many areas of
research the amount of private support is
minimal. A small private contribution,
therefore, could disproportionately di-
vert public resources. This is especially
true where institutions have sought to
perform contract work for private firms.

It is easy to criticize a well-character-
ized system and to recognize its ineffi-
ciencies. It is much more difficult to
propose a comprehensive, viable alter-
native. There is no a priori reason to
believe that an administrative formula
and substitute peer review by journal
referees and institutional committees is
structurally superior to the current sys-
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Announcing the 6th Annual

AAAS Colloquium
on R&D Policy

25-26 June 1981
The Shoreham Hotel
Washington, DC

This highly successful Collo-
quium, sponsored by the AAAS
Committee on Science, Engineer-
ing, and Public Policy, will bring
together leaders in government,
industry, and the scientific and
technical communities to address
issues relating to R&D and public
policy-making in the new admin-
istration. Topics will include:

® Federal R&D e R&D issues in
the FY 1982 budget ® Outlook
for FY 1983 and the future;

e Defense R&D o R&D issues in
the defense budget ® Current
policies and program content @
Trends and future projections @
Alternative perspectives on de-
fense R&D; :

® Agency perspectives ® Ques-
tion and answer sessions with
officials of key federal agencies
on R&D programs in their
agencies;

® R&D Outlook in the Scientific
and Engineering Community e
Impacts of new R&D budgets
and policies on engineering;
physical, social, and biomedi-
cal sciences; science and en-
gineering education e 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. Bres-
low, will be provided in advance
to colloquium registrants. The Re-
port covers R&D in the federal
budget for FY 1982, and other top-
ics on R&D and public policy.
Registrants will also receive the
published proceedings of the
conference.

For program and registration in-
formation, write:

R&D Colloquium - AAAS Office
of Public Sector Programs

1776 Massachusetts Avenue, NW
Washington, DC 20036

or call (202) 467-4310
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of the above were initiated, the taxpay-
ers would be saved a lot of money and
the peer review system would remain
intact.

MicHAEL W. BERNS
Department of Developmental and
Cell Biology, University of
California, Irvine 92717

I sense in all the above letters an aura
of the ancien régime. None shows an
awareness of the emerging issue given
form by Milton Friedman (1): Why
should the public support science at all?
I answer this implicitly in my formula.

Morawetz’s point (included also by
Easter) is an essential detail I could not
cover in the space of the editorial. The
key American science funding innova-
tions were funding from multiple
sources and funding directly to the prin-
cipal investigator. Provision for preserv-
ing those could be achieved if the Na-
tional Science Foundation (NSF) or the
National Institutes of Health required
(with appropriate flexibility) something
like a 70 (to principal investigators), 20
(to departments), and 10 (to institutions)
split. While Easter has done me the
justice of reading the editorial, he seems
to miss the very purpose of the coeffi-
cients. They are there for agencies (as
representatives of the public) to decide
most of the issues he raises; not what
science should be done, but what should
receive public support.

The letters by Berns, McCreery, Kalt,
and Liebman are excellent examples of
the reactions of much of the science
community to innovation on our own
turf: they merely defend the status quo. I
presented a philosophical rationale for a
formula system based on value to socie-
ty, as an alternative to the so-called peer
review system, for the efficient and con-
tinued funding of nonmission research in
the United States. None of the authors
debates these major advantages. None
notes the balance of four factors and the
flexibility of the formula in being able—if
need be—to accommodate some of their
own proclivities.

However, two egregious but very
common errors in the arguments of
Berns, McCreery, Kalt, and Liebman
need to be laid to rest. First is the notion
that the peer review system is in some
mysterious way linked with the progress
of science and is responsible for the
“still strongest research system in the
world,”” and, second, that peer review is
able to find or define ‘“‘quality.”’

Since most of the fundamentals of
quantum mechanics, organic synthesis,
and DNA structure managed to be dis-
covered without the blessing of peer

review, the basic claim is without foun-
dation. In spite of the different funding
systems of Japan, Germany, the Soviet
Union, and Britain, which also seem to
do good science and technology, these
claims persist. What is the best science?
Is it better science to win two more
Nobel prizes than to teach 4 to 5 years of
physics, chemistry, and mathematics to
most citizens of a country? None of the
letters notes that systems without peer
review also flourish in the United States.
Some of the premier research institu-
tions in this country, such as the Office
of Naval Research (ONR) and the
Defense Advanced Research Projects
Agency, have supported basic research
of the very highest quality without peer
review at all. They rely on their own
judgment of the investigators’ compe-
tence and track record. A comparative
study of ‘‘quality’’ of ONR- versus NSF-
supported research might be definitive.

McCreg}y and Liebman make unsup-
ported.efaims that “‘peer review’’ is actu-
ally “able to predict the quality of re-
search not yet done. To the contrary, as
every journal editor knows, we cannot
even judge the quality of completed work
by peer review. Three sets of three re-
viewers can give mutually conflicting
results. Physical Review Letters (2) has
explicitly acknowledged these difficul-
ties in its historic about-face on peer
review of papers.

None of the letter writers mentions the
extensive work of Elton and Rodgers (3),
which has demonstrated the ability to
duplicate the results of tedious, expen-
sive ‘‘peer review’’ of departmental
quality by simple, quantitative measures
(including number of degrees). Despite
Liebman’s suggestion, where is there
any quantitative study to show that a
peer review process does better in pro-
ducing research than even, say, a lottery
selection among qualified applicants?

Finally, the concerns of McCreery,
Liebman, and Kalt about a predicted
lowering of standards by peer-reviewed
journals (and by all universities) leaves
them hoist by their own petard. If the
peer reviewing of completed work is so
unreliable and easily manipulated, how
does one expect it to be accurate and
honest as a predictor? They also do not
mention that the literature explosion and
the multiple authorship they decry hap-
pened in the heyday of ‘‘peer review.”
These trends will continue; their effect
on the formula I propose is trivial. Since
they affect but one term, and since ev-
erybody would be working by the same
rules, any such trends would be easily
normalized out.

The letters and telephone calls I have
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teceived; mahy from distinguished col- | 1

leagues, suggest a real readiness for |

change. We look forward to some analy-

sis and ideas from the NSF' the National

Institutes of Health, and the General
Accounting Office with respect to a com-
parison of funding mechanisms.

' RusTuM Roy
Materiqls Research Laboratory,
Pennsylvania State University,
University Park 16802

-1..N. Wage, Science 210, 33 (1980); Newsweek 97,

29 51(8 ‘May 1981).
2, R. K. Adair and G. L. Trigg, Phys. Rev. Lert.
4133”:969 (1979); D. Lazarus, ibid. 48, 1605

S. A. Rodgers, Science 174, 565
chol. 21, 197 (1972).

3. C.F. Elion and
 (1971); Am. Psy

Bridge Design

In his review (15 May, p. 787) of Long-
Span Bridges (New York Academy of
Sciences, 1980), William Zuk does not
mention the longest cable-stayed bridge |
design ever made as a possible future
development, ‘

B R R T e L e e

In 1969 M. M. Bascom and I did a
rather detailed design study of a cable-
stayed bridge for the Strait of Gibraltar
in which the cables were suspended from
a series of aluminum towers mounted on
tension-leg platforms in water to 130-foot
depths. Some 15 towers would have
been required to cross the 8.2 nautical
miles (13 kilometers). The largest ships
would have passed easily under the deck
and between the spans as shown in the
accompanying photo. The design study
was accepted by the sponsors, but the
prospects of paying traffic were not suffi-
cient to proceed further at that time.

' WILLARD BAscoMm
Southern California Coastal Water
Research Project, Long Beach 90806
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Whether you need a single-channel recorder to individually measure a
variety of physiological variables or a dual-channel unit which can also
record the interaction of two parameters, a Gilson portable recorder is
right for you. You can record ECG, EEG, EMG, respiration, blood pres-
sure, pulse and any phenomena measured with a galvanometric_chan-
nel. Both recorders can be modified for connection to the Gilson H
recorder for master-slave operation in teaching laboratories. The ICT-1H
and ICT-2H feature heated stylus, rectilinear recording; event marker;
two-speed chart drive (2.5 and 25 mm/s); and 50-mm stylus deflec-
tion per recording channel. Ten-speed units are also available. Call or
write Gilson for more information.

Gilson Medical

Electronics, Inc.
Box 27, 3000 W. Beltline
Middleton, WI 53562 :
608/836-1551

GILSON
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16 different black and white fims. No waiting

Compare the quality of the
prints above, and you see why
more and more technical, in-
dustrial and medical photogra-
phers wantto wark with Polaroid
instant black and white films.

But another big reason they
choose ours is choice: our films
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sizes, formats, speeds and
emulsions.
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high resolution negative as fast
as our positive/negative films—
which also allow you to make
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ness or loss of detail).

Butthe biggest benefitof allis
that each of our films tells you
instantly whether the picture
you took is what you want.

To find out which of our films
may be most appropriate for
the kind of work you're doing,

Type grain films
HlnhSpeod ‘ give you su-
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as evidenced by Type 52, used for the
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in seconds

If you're photographing on the fringes
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seeyourlocal Type 57
Polaroid pro- High Speed
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02139. Or call Polaroid Technical Assist-
ance, toll free in the continental U.S.:
800- 225-1618. (In" Massachusetts, call
collect: 617-547-5177.)

We make sixteen different instant
black and white professional films that
are ready to ?lve you the results you've
been waiting for. Without the wait.
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Coal Research

Prepared under the auspices of the National Research Council, an
authoritative book on coal has recently appeared that is the first comprehen-
sive treatment of the subject in 18 years.* Publication now is particularly
timely, for there is a growing consensus among energy experts that during
the remainder of this century, coal will have the major role in replacing part
of the energy and chemicals currently obtained from petroleum. About 75
percent of the coal used at present in the United States is burned by
electrical utilities. Another 14 percent is used to make coke, and most of the
remainder is burned for industrial heat. Heat energy from coal costs much
less than that from petroleum. Large potential applications include gasifica-
tion to produce methane, chemical feedstocks, and liquid fuels. Exports of
coal are growing and are likely to become an important factor in global
economics.

Research on coal has been conducted for more than 100 years. Through
most of this century activity in fundamental research has been at a low
level. In terms of constant dollars, support for coal research in the United
States was about the same in 1970 as it was in 1910. From 1945 to 1973 the
coal industry was barely able to exist in competition with petroleum and
natural gas. Many of the studies that were conducted in the United States
were performed by the Bureau of Mines. Some of that work as well as
research elsewhere, notably in Germany, was devoted to efforts to establish
general principles about coal, but these were not very successful. A
principal reason is the great variability of the material.

Samples of coal derived from many horizons and localities are in some
ways different from each other. The sulfur content of coals ranges from 0.2
percent to about 7 percent. The ash fraction varies from a few percent to 30
percent or more. Wide differences are encountered in the chemical nature of
the inorganic constituents. Oxygen content ranges from less than 3 percent
in an anthracite coal to more than 30 percent in a lignite. These differences
reflect variations in the composition of the original organic material, in
burial environment, in associated inorganic matter, and in burial history.
With the passage of time innumerable chemical reactions occur within the
organic matter, leading to complex substances of high molecular weight.
Small wonder that most consumption of coal has been by burning it and
advances in technology have usually been based on empiricism rather than
theory. But in the future, as uses increase, determined efforts will be made
to improve the characterization and understanding of coal. In such efforts
workers will build on the body of existing knowledge. This knowledge has
been compiled by experts in the new book.

This volume (2,395 pages, about 10,000 citations, and 1,000 tables or
figures) is the third in a series bearing the title Chemistry of Coal Utilization.
Its 31 chapters cover the science of coal and the many facets of technology
involved in its use. For example, there are chapters on the geology,
petrography, physics, and chemistry of coal, and on pyrolysis, combustion,
gasification, and liquefaction. Environmental aspects are also treated. The
book was prepared by 60 authors and coauthors, all experts in their fields.

As might be expected, the quality of the chapters is not uniform. Some
are more tightly written and contain more new information than others. A
notable example is a chapter entitled ‘‘Coal ash-—its effect on combustion
systems.”” A good comprehension of this topic could lead to enhanced
reliability of steam boilers and substantial savings of operating and capital
costs. A principal blemish of the book is that part of the material in it is
outdated. Some authors delivered quickly but others were slow; careful
review procedures were also time-consuming, and the large size of the book
contributed to delays at the publisher. Nevertheless, this is a uniquely
valuable book. It is not for the casual reader, but serious scholars in the field
of energy will find it a must.—PHiLIP H. ABELSON

*Chemistry of Coal Utlltzanon Second supplementary volume. Martin A. Elliott, Ed. (Wlley-
Interscience, New York, 1981). $



NEW U.L. LISTED
EPPENDORF’'5414
MICRO CENTRIFUGE WITH
MOMENTARY SWITCH
AND TIMING LIGHT.

This is the centrifuge that lets you spin a
sample without spinning the timer dial. For
spins of 60 seconds or less, simply hold down
the Momentary Switch as long as necessary;
a lighted diode flashes at 1-second intervals
to let you time the spin. Longer centrifuging is
controlled by the built-in 15- or 30-minute timer thh
automatic shut-off,

More convenient and more efficient than previous models,
the 5414 reaches maximum speed in just 5 seconds, regardless
of load. RCF has been increased to 15,600xG at 15,000 rpm for
faster separations. The angled rotor head accepts twelve standard
1.5 ml Eppendorf Test Tubes, or 500 pl, 400 pl and 250 wl tubes usmg
adapters. (For larger loads, Model 5413 spins up to forty tubes
horizontally in four vertical carriers holding up to ten 1.5 ml,

400 pl or 250 pl tubes each. Maximum RCF is 8,800xG at
11,500 rpm.) On both models, a safety lid lock prevents operation
with the top open.

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

To spin
for minutes
set the time

TO Spin
for seconds
touch the bu
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