28 March 1980

AMERICAN ASSOCIATION FOR THE ADVANCEMENT




Eleven good reasons to own
a J2-21 high-speed centrifuge.

These eleven J2-21 rotors comprise the most to 21,000 rpm is the quiet, reliable 21,000 rpm J2-21
versatile rotor line ever for high-speed centrifuges. refrigerated centrifuge. Its high-torque DC drive and
Six fixed angle rotors offer outstanding combina- automatic partial vacuum system get rotors to speed
tions of volume, force, and tube size. Two swing- rapidly. Sample and rotors are protected by such safe-
ing bucket rotors and a vertical tube rotor further guards as a rotor imbalance detector and an elec-
enhance the line, as do two special purpose rotors: tronic door interlock. The J2-21 also features the
the Elutriator Rotor for gently har- convenience of built-in speed calibra-
vesting whole cells and other fragile tion, and an operating temperature
materials, and the JCF-Z Rotor, range of 0° to 40° C that allows you to
which is actually five rotors in one. R spin samples at body temperature.
The JCF-Z has interchangeable cores UL listed and CSA approved, the
for zonal, reorienting gradient, and - v N J2-21 offers unmatched efficiency, the
continuous flow work, including the b B & & . most versatile line of rotors, and the
small pellet core for efficiently ' backing of Beckman sales and service
obtaining up to 200 ml of pellet from . e ' worldwide. Send for brochure SB-366 to
large volumes of liquid. e—— Beckman Instruments, Inc., 1117

Driving these rotors at speeds up - California Ave., Palo Alto, CA 94304.

BECKMVMAN
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Apparently our RED stat f
didn't take the holidays off.

NEW, EXCLUSI
3 .dATP [a-"P]

(Cordycepin 5'-triphosphate)
Incorporation of 3'-dATP, [a-32P]- molecule into DNA

or RNA at 3'-end prevents further polymerization

Labels DNA in terminal deoxynucleotidy!
transferase catalyzed reaction

Reagent of choice for end-labeling RNA
during DNA-dependent RNA transcription
Deoxyadenosine 5'-triphosphate, tetra-
(triethylammonium) salt, 3'-[a-32P]-
500-1000Ci/mmol

Ethanol:water, 1:1, shipped in dry ice
NEG-026 500uCi 1mCi
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NEW, EXCLUSIVE
Thio-ATP [ S|

Adenosine 5'-(y-thio) triphosphate,
' tetrasodium salt, [35S]-
0.1-2.0Ci/mmol
Ethanol: 0.002M aqueous mercaptoethanol solution,
1:1,indryice
NEG-027 100uCi
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NEW, EXCLUSIVE
Arachldomc acid [C]
Highest specific activity

Arachidonic acid, [3 through 20-14C]-

~200mCi/mmol
Ethanol, underargon
NEC-749 5uCi  25uCi

ALSO AVAILABLE:

Arachidonic acid, [1-14C]-

40-60mCi/mmol

Arachidonic acid, [5,6,8,9,11,12,14,15-3H(N)]-
60-100Ci/mmol
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NEW, EXCLUSIVE
Concanavalin A |

For labeling glycoproteins in solution and on cell
surfaces

30-40uCi/ug, ~100uCi/ml
Each lot biologically tested

Concanavalin A, [125]]-

30-40uCi/ug

0.05M phosphate buffer (pH 7.5) containing a
stabilizer and a proteolytic enzyme inhibitor, in dry ice
NEX-145 10uCi 2x10uCi 50uCi  2x50uCi
Prepared fresh for stock on the 4 Monday

of each month

ALSO AVAILABLE:

Concanavalin A, [3H(G)]-

>30Ci/mmol

0.01M sodium phosphate buffer (pH 6.8) in silanized
combi-vial, indryice -

NET-491 50uCi 250uCi
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NEW |
PROTEIN A ['*°1]

For labeling antibodies

70-100uCi/ng, ~100uCi/ml

Each lot biologically tested

Protein A, [125]]-

70-100uCi/ g

0.03M phosphate buffer containing 40% ethanol and
acetic acid (pH 4.0)

NEX-146 10uCi 2x10uCi 50uCi  2x50uCi
Prepared fresh for stock on the 15t Monday

of each month
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Not for use in humans or clinical diagnosis

QD 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: D-6072 Dreieich, W. Germany, 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
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INTERACTIVE USER REPORTS

“"Avery versatile
computer.

Dean A. Banz, Manager, Information Services,
Burr-Brown Research, Tucson, Arizona

Versatility.

“Burr-Brown develops, manufactures,
and markets a broad line of high-performance
electronic components and systems.

“We wanted a computer that could be
used efficiently by many departments and
realized that a batch system
couldn’t handle the job.

We needed a very versatile com- :
puter. One that could bring

large system capability to
the different people who
needed it.

“We chose the interac-
tive DECSYSTEM-2040.

“Now we have 25
terminals at various
locations —all doing differ-
entjobs, all at the same time.
We run applications like
Materials Requirement

Planning, Customer Order Entry, Inventory
Control, Product Design, Cost Accounting,
Payroll, and Statistics. The 2040 handles
all our requirements for both batch and
interactive processing, and several different
languages.

“The versatility of the DECSYSTEM-2040
has contributed greatly to the growth of
ourbusiness.”

Expandibility.

“We provide computer services to our
Research Center for use in engineering and
scientific analysis as well asinformation
processing related to cancer and solar
energy research.

“Because service bureau computer time
became too expensive we decided toinstall
our own in-house system, a
DECSYSTEM-2040.

“We started out with eight terminals, but
when we found out how productive the sys-
tem was, we began expanding. Today, we
have 45 terminals running simultaneously,
including onein a vice
president’s home. We've
even added cache memory
without any software
changes. And we still
haven’treached the
. capacity of the system.
“By expanding the
| DECSYSTEM-2040, we've
been able tolower our
costs by 40-50% and at the
" same time substantially
increase our services.”

Michael Jaskowiak, Manager,
Franklin Institute Computer Center,
Philadelphia, Pennsylvania.



Productivity.

“The USRA was created by an act of
Congress in 1973 to reorganize bankrupt rail-
roads in the Northeast
", corridor.

“We were using
service bureaus, but it
® became so expensive

that we decided to get

i “We chose the
- "N DECSYSTEM-2060

Bill Kelleher, Chief, because of its low cost,
Computer Facility, itsinteractive capabili-
United States Railroad  ties and its excellent
Association, implementation of
Washington, D.C. APL. Wealso hoped
that the interactive, user-oriented operating
system would improve programmer
productivity.

“Our productivity figures are impressive.

Now we’re able to develop and enhance
software during prime time and run complex
models overnight that would be too costly to
run at service bureaus.

“With the DECSYSTEM-2060, we esti-
mate our return on investment is five to one.”

anin-house computer.

T

THE DECSYSTEMS
The interactive computers
for the big system jobs.

O Please send your Interactive User Reports
Brochure.
O Please have a sales representative contact me.

Name

Title.

Company

Address

City. State
Zip__ Telephone

Send to: Digital Equipment Corporation,
MR1-1/M55, 200 Forest St., Marlboro, MA 01752.
Tel. 617-481-9511, Ext. 6885. SE-3-28-0

dlijglilt]all
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AAAS BOOKS AAAS BOOKS

From heart disease to solar energy, from food to electronics—the American Association for
the Advancement of Science publishes books which cover these topics and many more.
Books that will keep you informed and abreast of important scientific advancements. Books
that are designed for the researcher, scientist, engineer, student, and general public. Books
that you need to read. '

AAAS SCIENCE REPORT SERIES

Combating the #1 Killer: The SCIENCE Report on
Heart Research, by Jean L. Marx and Gina Bari
Kolata. Based on the American Heart Association’s
Blakeslee Award-winning articles in SCIENCE, this
book presents an overview of the status of current
research on all aspects of cardiovascular diseases.
Xi+ 205 pp. $17.00 (case); $7.50 (paper).

Solar Energy in America, by William D. Metz and
Allen L. Hammond. Chapters deal with research
strategies of both government and industry: “Power
Towers,” photovoltaic cells and other collector
strategies, fuel photosynthesis, wind and ocean
thermal power, energy storage, and more. Fall 1978.
$18.00 (case); $8.50 (paper).

Two other AAAS series, Compendia and R&D Reports, provide authoritative information on some of the princi-

pal issues that concern us all today. These publications can serve not only as valuable reference sources for
scientists and researchers, but also as supplementary reading material in courses devoted to these issues.

AAAS SCIENCE COMPENDIA SERIES

ENERGY: Use, Conservation and Supply; Volume II. vi+
202 pp. $14.00 (case); $6.00 (paper).

ELECTRONICS: The Continuing Revolution. iv+ 217 pp.
$12.00 (case); $4.50 (paper).

MATERIALS: Renewable and Nonrenewable Resources.
x+ 198 pp. $12.00 (case); $4.50 (paper).

POPULATION: Dynamics, Ethics and Policy. viii+ 184 pp.
$12.00 (case); $4.50 (paper).

FOOD: Politics, Economics, Nutrition and Research. vi+
202 pp. $12.00 (case); $4.50 (paper).

ENERGY: Use, Conservation and Supply; Volume I. vi+
154 pp. $10.00 (case); $3.50 (paper).

HEALTH CARE: Regulation, Economics, Ethics, Practice.
iv + 256 pp. Fall 1978. $14.00 (case); $6.00 (paper).

AAAS RESEARCH & DEVELOPMENT REPORT SERIES

Research & Development: AAAS Report IV. xvi + 137 pp.
$6.50 (paper).

Research & Development in the Federal Budget: FY 1978.
xii + 148 pp. $5.00 (paper).

Research & Development: AAAS Report Ill. xiv+ 122 pp.
$5.00 (papen).

Research & Development in the Federal Budget: FY 1977.
ix + 100 pp. $5.00 (paper).

Now ... it'syour turnto let us know how we can help you. . ..

To order your individual copies of the above titles, please send your name, address, and list of book titles (indi-
cate case or paper) to AAAS, Department JB-1, 1515 Massachusetts Avenue, NW, Washington, DC 20005. Re-

mittance must accompany all orders under $10.00. Please allow 6-8 weeks for delivery.
1408 SCIENCE, VOL. 207
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Innovation and Research inthe

United States— Whereisit headed?

Listen to the three-day symposium, Innovation and Research in the
United States, recently held in Washington, D.C., and find out where
industrial innovation and research is headed in the 1980’s.

You can hear experts from industry, government and academia discuss
the latest developments in industrial innovation and technology,
and solutions for improving a deteriorating innovative climate.

These symposium proceedings have been captured on 12 cassette tape
recordings and bound in a handsome album. More than 70 illustrations
used by the 30 speakers are included. Playing time is 16 hours. Total
package price is only $99.95. Or, choose one session for $19.95 and
receive a specialized view of those areas most affecting your work.

To order, fill out the form below or call toll free, 800-424-6747.

LJOVERVIEW

Overview of U.S. Research and
Development, Herbert |. Fusfeld, Center for
Science and Technology Policy, New York
University

Industrial Research and Innovation, N.B.
Hannay, Bell Laboratories

Science, Technology and Innovation in
Europe, Reynald Bonmati, EIf Aguitaine
Development

Chemical Industry Research-Innovation,
Ralph Landau, Halcon International, Inc.

Research-Innovation in Japan, Carlton A.
Sears, Virginia Chemicals, Inc.

18 ILLUSTRATIONS. $19.95

OSTUDY, ASSESSMENT AND
ANALYSIS

Innovation and Technology Assessment,
Daniel De Simone, Office of Technology
Assessment

What are the Systems for Innovation:
Micro/Macro, James M. Utterback,
Massachusetts Institute of Technology

Economics of Innovation, Edwin Mansfield,
Department of Economics, University of
Pennsylvania

The Commiittee for Economic Development:
Report on U.S. Technology Policy, T.A.
Vanderslice, General Electric Company

An Update of the Domestic Policy Review on
Industrial Innovation, Theodore W. Schlie,
Office of Science and Technology, U.S.
Department of Commerce

Research and Innovation: Joint Economic
Special Study on Economic Change, M.E.
Mogee, Congressional Research Service,
Library of Congress

5 ILLUSTRATIONS. $19.95

O R&D: THE ROOTS OF
INDUSTRIAL
INNOVATION

The Role of the Individual in Innovation, A.H.
Nissan, formerly of Westvaco Corporation

Thoughts from a Part-Time Innovator, Attilio
Bisio, Exxon Research and Engineering
Company

The Individual in Government
Research-Innovation, Jacob Rabinow,
National Bureau of Standards, U.S.
Department of Commerce

18 ILLUSTRATIONS. $19.95

O MAKING INNOVATION
HAPPEN

Role of the Company in Innovation, Brian M.
Rushton, Celanese Research Company

Innovation and the Industrial Environment,
Robert H. Pry, Gould, Inc.

Organizing for Innovation, Joseph W. Selden,
The Selden Company

Corporate Strategy for Licensing Innovative
Results, R.G. Waterman, Patent
Department, The Dow Chemical Company

The Corporation and Innovation, Lowell W.
Steele, General Electric Company

Small Business and Innovation, Robert
Springborn, Springborn Laboratories

13 ILLUSTRATIONS. $19.95

O INCENTIVES AND
DISINCENTIVES

Appropriate Role of Government in
Innovation, ). Herbert Hollomon, Center for
Policy Alternatives, Massachusetts Institute
of Technology

The Bureaucratization of American Science,
The Honorable Orrin G. Hatch, U.S. Senate
Recognition and Awards for Innovation,
Ethan C. Galloway, Stauffer Chemical Co.
Effect of Patent Policy on Innovation in
Industry and Government, Donald W.
Banner, U.S. Department of Commerce
The Council for Innovation, Michael
Michaelis, Arthur D. Little, Inc.
24 ILLUSTRATIONS. $19.95

O WHERE IS U.S.
INNOVATION HEADED?

The Outlook for . . ., William D. Carey,
American Association for the Advancement
of Science

Congressional View of the Commerce Report
and U.S. Research, The Honorable Donald
Fuqua, U.S. House of Representatives

The Next Step for the Administration for U.S.
Research and Innovation, Frank Press,
Office of Science and Technology Policy,
The White House

The Effect of Venture Capital and the Future
of U.S. Research-Innovation, H.D. Doan,
Doan Resources Corporation

Assessment of Government Impact on
Innovation, Geoffrey Place, The Procter
and Gamble Company

Roundtable discussion follows presentations.

No ILLUSTRATIONS. $19.95

To order entire symposium including cassette album and illustrations for $99.95,
check the box below. Or, check the individual sessions of your choice. Send payment
along with this ad to: American Chemical Society, Department 814, 1155 Sixteenth
Street, N.W., Washington, D.C. 20036. California residents add 6% state use tax.

Prices include postage and handling.

O Entire Symposium [0 Payment Enclosed O Invoice Me

O Invoice Company/Purchase Order #

Y

O Master Charge/Interbank Code

"

O Visa Account N

Expiration Date Sigr
The Effect of Serendipity and Specialization
on Invention, John J. D’Amico, Monsanto Name c
Agricultural Products Company -
The Individual in Research-Innovation, Address
Joseph A. Steger, Colt Industries Billing Address
City State Zip




OUR NOVA 4 HAS
ALL THE LATEST
FEATURES. INCLUDING
ARLY DELIVERY.

That's why you should contact us
right now for fast delivery of one of
the most popular, compatible, re-
liable computer systems ever made
— the Data General NOVA® 4.

Our NOVA 4/C is the compo-
nent OEM’s dream come true,
combining low price with reliability
and flexibility.

The NOVA 4/S offers fast
scientific processing through its
instruction prefetch processor,
high-speed floating point, and
character manipulation abilities.

Then there’s the NOVA 4/X. It
provides all the features of the 4/S,
with up to 256K bytes of memory.

And every NOVA 4 is available
with our new winchester-type tech-
nology disc featuring integral
diskette backup.

Whatever your application,
there’s a Data General NOVA 4
that’s a perfect fit. With a delivery
date that'll keep you from throw-

Ing fItS. Circle No. 357 on Readers’ Service Card

Data General Corporation, Westboro, MA 01580,

(617) 366-8911. Data General (Canada) Ltd.,

Ontario, Canada. Data General Europe, y
61 rue de Courcelles, Paris, France, 7

766.51.78. Data General Australia, // %
(03) 89-0633. NOVA is a /
registered trademark of Ve

Data General.
©Data General >,
Corporation, 1980. €\a



We pay
our productlon lines obsolete.

As soon as there’s a better way
to do something, the old way becomes
obsolete.

And these scientists do nothing
but design new and better ways for
Western Electric to manufacture
products for the Bell System. In the
last two years, they and their col-
leagues at Western Electric’s Engi-
neering Research Center have helped
cut costs by over $156 million.

They are a vital part of Western
Electric’s commitment to helping the
Bell System keep the cost of com-
munications service down, while
keeping the quality up.

The Factory’s Laboratory

The people at our Engineering
Research Center work full time on
manufacturing research. Over 50% of
them are PhD’s.

At home in the factory as well
as the lab, they turn theoretical

experiments into real savings. For
example, while exploring ways to
improve production of telephone
circuit boards, they invented a totally
new material with which to make the
boards and a whole new way to
mass-produce them.

Another breakthrough is already
saving more than $2 million a year.
It’s a new soldering technique that
makes 20,000 connections in less
than 60 seconds.

The list of money-saving
developments goes on. A new com-
puter program that makes technical
drawings in one-fourth the time of
manual methods. An automatic
system for sorting telephone parts
by color. A process that measures
the production of optical fiber
1000 times per second, keeping
its diameter accurate within
30-millionths of an inch. And there’s
a new system that takes only
30 seconds to help align tiny
integrated circuits that are

these smentlsts to make

200 times thinner than the thinnest
human hair.

These are just a few examples
of what the Engineering Research
Center does throughout all of Western
Electric’s manufacturing operations
—developing new ideas in technology
to improve telephone products and
produce them at lower cost.

Anticipating the Future

Much of the work of the Engi-
neering Research Center is designed
to keep Western Electric ahead of
technology, by anticipating what
new processes will be needed for
tomorrow’s products.

It’s a total and ongoing commit-
ment. A commitment to provide you
with the highest quality telephone
service at the lowest possible cost.

Keeping your communications
system the best in the
world.

Western Electric



’

’. . . packs more important and reliable data be-
tween two covers than any other publication of its
kind.”’

CLINICAL CHEMISTRY

2

. . itisa truly remarkable achievement that a sin-
gle handbook of chemistry and physics can. . . serve
so many so well.’’

APPLIED OPTICS

Through 59 editions, CRC Press has published the
most acclaimed data reference in the world. But
we’re not resting on our laurels. The 60th Anniver-
sary edition of the CRC Handbook of Chemistry and
Physics has the most data ever. And yearly up-dated
material keeps it current. For a limited time you can
have it for only $19.95. More data than before. At
less than half the price.
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ORBERPERIRM "0 i 8 evbil it i

Rush me the 60th Anniversary edition of the CRC Handbook
of Chemistry and Physics for just $19.95* (regularly $49.95.)
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Whether you're thinking retirement
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for cash withdrawal (without surrender
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employer), you can withdraw all the money you have
accumulated by surrendering your contracts. Or, you
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is never a cash surrender charge.

Contributions are tax-deferred,
so you pay less income taxes now.

The federal income tax on your contributions is
deferred until they are paid to you as benefits. So, you
pay less tax now .

Changing employers? Take SRAs with you.

Since you own your Supplemental Retirement Annui-
ties, you take them with you if you leave your current
employer. You can make contributions through any
institution that makes Supplemental Retirement
Annuities available to staff members. Contributions
can be as little as $25 a month.
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Full information.

Complete and mail the coupon for an SRA Information
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tages SRAs have to offer, why this plan suits so many
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you may contribute to the plan.
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tax-exempt educational and research institutions.

HELP YOURSELF TO A BRIGHTER FINANCIAL FUTURE
...SEND FOR A FREE INFORMATION KIT.

Teachers Insurance and
Annuity Association of
America—College Retirement
Equities Fund

730 Third Avenue

New York, N.Y. 10017
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SCIENCE

Shadow of Death over Aging

In the history of mankind and in many cultures, longevity was an ex-
ceptional experience which came to relatively few people. In those times
and in such cultures people died in childbirth, in wars, and in epidemics.
They were smitten by death and were thus spared the experience of a slow
decline which accompanies the 60’s and 70’s. People formerly died as
infants, children, or young men and young women. Now they die in old
age. This has brought the experience of aging into proximity with the experi-
ence of dying to the extent that one could define aging as anticipatory dying.

Biological, cultural, and social factors produce this anticipation. Num-
bers of women experience the end of their childbearing capacities and, thus,
get a dramatic physiological reminder that their body has lost one of its
significant expressions of vitality. Under the influence of drugs for the con-
trol of hypertension, many men experience loss of virility; this has for them
similar meaning. Periodic checkups remind people of the increasing vulner-
ability of their bodies and prevent the repression of death anxieties.

Old people in the United States live in a society which puts a premium on
being young. To be old in a society in which it is good to be young makes
one a member of an undesirable and undesired minority. Reminiscing of old
people gains meaning as an attempt to recapture moments of one’s youth.

In the social sphere, retirement comes to more and more women and men
and is the unmistakable sign that the world of work is no longer available to
the aged individual, and one experiences the rejection of one’s former asso-
ciates. One is forced into a life-style for which one has not been socialized, a
life-style of unstructured time and reduced input from the outside world.
Deprivation of ego supports and lack of the comforts of religion make pro-
longation of life for many people their main purpose of existence. In this
doomed enterprise, people find the assistance of advances in medical tech-
nology, which frequently adds to the quantity of life at the price of quality.

A physician’s advice to older people often means diminishing their plea-
sures. One is not supposed to use salt, to eat fat, to eat sugar; one is not sup-
posed to get up on ladders; one is supposed to avoid fatigue and exertion. In
essence, one is faced with the choice between a shorter life or a reduced life.
Medications become part of the daily routine and the pills which one is sup-
posed to take are little reminders of one’s own vulnerability and ultimate
temporality. Various examinations periodically awaken people’s anxiety
about cancer. Blood pressure tests, now made available for self-administra-
tion, make people worry about coronary occlusions and strokes. It is im-
possible in our culture to be over 40 and under the care of a physician
without being put into a process of recurring professional and self-examina-
tions which connect aging with the thought of dying.

Health care frequently implies a loss of status. Many well-meaning physi-
cians try to establish a relationship with patients by calling them by their
first names. Some nurses follow the example of the physician, and neither
of them realizes that this is a diminishing interaction. Simply being a patient
implies a decline in status. Hospitalization makes any patient a captive in an
institution, threatening him or her with a future in custodial care.

The daily press contributes its share of reminders to mortality. Obituaries
are a regular portion of the daily newspaper. Their disturbing effect on the
elderly has been recognized, but in our society there is no place to hide from
information about death and dying.

It is miraculous how relatively well aging people withstand the onslaught
of these diminishing physiological, cultural, and social attacks. The answer
seems to lie in the ability of the aging person to make ever new adaptations
to their loss, to reestablish functioning, and repair self-image.

Adapted from ‘“The shadow of death over aging,”’ by Otto Pollak, published in a special issue on
the social meaning of death, edited by Renee C. Fox, in the Annals of the American Academy of
Political and Social Scxence vol. 447, p. 71, 1980.
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Instructions for Contributors

Manuscripts submitted to Science for
consideration for publication can be han-
dled expeditiously if they are prepared in
the form described in these instructions.

Submit an original and two duplicates of
each manuscript. With the manuscript
send a letter of transmittal giving (i) the
name(s) of the author(s); (ii) the title of the
paper and a one- or two-sentence state-
ment of its main point; (iii) the name, ad-
dress, and field of interest of four to six
persons in North America but outside your
institution who you think are qualified to
act as referees for your paper; (iv) the
names of colleagues who have reviewed
your paper for you; and (v) the field
or fields of interest of readers who
you anticipate will wish to read your
paper.

Editorial Policies

All papers submitted are considered for
publication. The author’s membership or
lack of membership in the AAAS is not a
factor in selection. Papers are accepted
with the understanding that they have not
been published, submitted, or accepted for
publication elsewhere. Authors will usually
be notified of acceptance, rejection, or need
for revision in 4 to 6 weeks (Reports) or 6
to 10 weeks (Articles).

Types of papers. Five types of signed pa-
pers are published: Articles, Reports, Let-
ters, Technical Comments, and Book Re-
views. Familiarize yourself with the gener-
al form of the type of paper you wish to
submit by looking over a recent issue of the
journal, and then follow the instructions
for that type of paper.

Reviews. Almost all Articles, Reports,
and Technical Comments, whether solic-
ited or not, are sent to two or more outside
referees for evaluation of their significance
and soundness. Papers that depend on
statistical references for their conclusions
are sent to statisticians (in addition to
other referees) for review. Forms show-
ing some of the criteria reviewers are
expected to consider are available on
request. '

Editing. Papers are edited to improve

The Editors of Science

the effectiveness of communication be-
tween the author and his readers. The most
important goal is to eliminate ambigui-
ties. In addition, improvement of sen-
tence structure often permits readers to
absorb salient ideas quickly. When edit-
ing is extensive, with consequent danger
of altered meanings, papers are returned
to the author for correction and approval
before type is set. Authors are free to
make additional changes at this stage.

Proofs. One set of galley proofs or an
equivalent is provided for each paper.
Keep alterations to a minimum, and mark
them only on the galley, not on the manu-
script. Extensive alterations may delay
publication by 2 to 4 weeks,

Reprints. An order blank for reprints
accompanies proofs.

Writing Papers

Organize your material carefully, put-
ting the news of your finding or a state-
ment of the problem first, supporting de-
tails and arguments second. Make sure
that the significance of your work will be
apparent to readers outside your field, even
if you feel you are explaining too much to
your colleagues. Present each step in terms
of the purpose it serves in supporting your
finding or solving the problem. Avoid
chronological steps, for the purpose of the
steps may not be clear to the reader until
he finishes reading the paper.

Provide enough details of method and
equipment so that another worker can re-
peat your work, but omit minute and com-
prehensive details which are generally
known or which can be covered by citation
of another paper. Use metric units of
measure. If measurements were made in
English units, give metric equivalents.

Avoid specialized laboratory jargon and
abbreviations, but use technical terms as
necessary, defining those likely to be
known only in your field. Readers will skip
a paper they do not understand. They
should not be expected to consult a techni-
cal dictionary. '

Choose the active voice more often than
you choose the passive, for the passive
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voice usually requires more words and of-
ten obscures the agent of action. Use first
person, not third; do not use first person
plural when singular is appropriate. Use a
good general style manual, not a specialty
style manual. The University of Chicago
style manual, the style manual of the
American Institute of Physics, and the
Style Manual for Biological Journals,
among others, are appropriate.

Manuscripts

Prepare your manuscript in the form
used by Science. Use bond paper for the
first copy. Submit two duplicates. Double-
space title, abstracts, text, signature, ad-
dress, references (including the lines of a
single reference), figure legends, and tables
(including titles, column headings, body,
and footnotes). Do not use single spacing
anywhere. Put the name of the first author
and the page number in the upper right-
hand corner of every page.

Paging. Use a separate page for the title;
number it page 1. Begin each major sec-
tion—text, references and notes, and figure
legends—on a new sheet. Put each table on
a separate sheet. Place figure legends and
tables after the references.

Title. Begin the title with a word useful
in indexing and information retrieval (not
“Effect” or “New”).

References and Notes. Number all ref-
erences to the literature, footnotes, and ac-
knowledgments in a single sequence in the
order in which they are cited in the text.
Gather all acknowledgments into a single
citation, and keep them short (“‘I thank,”
not “‘I wish to thank”). Cite all references
and notes but do not cite them in titles or
abstracts. Cite several under one number
when feasible. Use Bibliographic Guide
for Editors & Authors with the few sug-
gested revisions in International List of
Periodical Title Word Abbreviations for
abbreviations of journal names. If the jour-
nal is not listed there, provide the full
name. Use the following forms:

Journal: H. Smith, Am. J. Physiol. 98, 279 (1931).

Book: F. Dachille and R. Roy, Modern Very
High Pressure Techniques (Butterworth,
London, 1961), pp. 163-180.

Chapter:  F. Dachille and R. Roy, in Reactivity of

Solids, J. H. de Boer, Ed. (Elsevier, Am-
sterdam, 1960), p. 502.

Illustrations. Submit three copies of
each diagram, graph, map, or photograph.
Cite all illustrations in the text and provide
a brief legend, to be set in type, for each.
Do not combine line drawings and photo-
graphs in one illustration. Do not incorpo-
rate the legend in the figure itself. Use In-
dia ink and heavy white paper or blue-lined
coordinate ‘paper for line drawings and
graphs. Use heavier lines for curves than
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you use for axes. Place labels parallel to
the axes, using initial capital and lower-
case letters; put units of measurement in
parentheses after the label-—for example,
Length (m). Plan your figures for the
‘smallest possible printed size consistent
with clarity.

Photographs should have a glossy finish,
with sharp contrast between black and
white areas. Indicate magnification with a
scale line on the photograph.

Tables. Type each table on a separate
sheet, number it with'an Arabic numeral,
give it a title, and cite it in the text. Double-
space throughout. Give each column a
heading. Indicate units of measure in pa-
rentheses in the heading for each column.
Do not change the unit of measure within a
column. Do not use vertical rules. Do not
use horizontal rules other than those in the
heading and at the bottom. A column con-
taining data readily calculated from data
given in other columns can usually be
omitted; if such a column provides essen-
tial data, the columns containing the other
data can usually be omitted.

Plan your table for small size. A one-
column table may be up to 42 characters
wide. Count characters by counting the
widest entry in each table column (whether
in the body or the heading) and allow three
characters for spaces between table col-
umns. A two-column table may be 90 char-
acters wide.

Equations and formulas. Use quadruple
spacing around all equations and formulas
that are to be set off from the text. Most
should be set off. Start them at the left
margin. Use the solidus for simple frac-
tions, adding the necessary parentheses.
But if braces and brackets are required, use
built-up fractions. Identify handwritten
symbols in the margin, and give the mean-
ing of all symbols and variables in the text
immediately after the equation.

Articles

Articles, both solicited and unsolicited,
may range in length from 2000 to 5000
words (ilp to 20 manuscript pages). Write
them clearly in reasonably nontechnical
language. Provide a title of one or two lines
of up to 26 characters per line and an
objective summary of 50 to 100 words
indicating the scope and main finding.

Do not break words at the ends of lines.
Write a brief author note, giving your posi-
tion and address. Do not include acknowl-
edgments. Place title, subtitle, and author
note on page 1. Begin the text on page 2.

Insert subheads at appropriate places in
the text to mark your main ideas. The set
of subheads should show that your ideas
are presented in a logical order. Keep sub-
heads short—up to 35 characters and
spaces.

Do not submit more than one illustra-
tion (table or figure) for each four manu-
script pages unless you have planned care-
fully for grouping. With such planning
many illustrations can be accommodated
in the article. Consult the editorial office
for help in planning.

Reports

Short reports of new research results
may vary in length from one to seven
double-spaced manuscript pages of text,
including the bibliography. Long papers
are subject to delays in reviewing and
editorial consideration. Short papers
receive preferred treatment. Limit illus-
trative material (both tables and figures) to
two items, occupying a total area of no
more than half of a published page (30
square inches). A research report should
have news value for the scientific commu-
nity or be of unusual interest to the special-
ist or of broad interest because of its inter-
disciplinary nature. It should contain solid
research results or reliable theoretical cal-
culations. Speculation should be limited
and is permissible only when accompanied
by solid work.

Title. Begin the title with an important
word (preferably a noun) that identifies
your subject. The title may be a conven-
tional one (composed primarily of nouns
and adjectives), a sentence (containing a
verb), or a structure with a colon (Jupiter:
Its Captured Satellites). Limit it to two
lines of complete words of no more than 55
characters per line (spaces between words
count as one character each). Do not use
abbreviations. Type the title in the middle
of page 1.

Abstract. Provide an abstract of 45 to 55
words on page 2. The abstract should am-
plify the title but should not repeat it or
phrases in it. Qualifying words for terms

used in the title may be used. Tell the re-
sults of the work, but not in terms such as
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__ was found,” “‘is described,” or “is
presented.”

Text. Begin the text on page 3. Put the
news first. Do not refer to unpublished
work or discuss your plans for further
work. If your paper is a short report of
work covered in a longer paper to be pub-
lished in a specialty journal, you may refer
to this paper if it has been accepted. Name
the journal. If the manuscript has not been
accepted, refer to it as ‘‘in preparation.”’
Do not use subheads.

Signature. List the authors on the last
page of the text and give a simple mailing
address.

Received dates. Each report will be
dated the day an acceptable version is re-
ceived in the editorial office.

Letters

The Letters section provides a forum for
discussion of matters of general interest to
scientists. Letters are judged only on clari-
ty of expression and interest. Keep them
short and to the point; the preferred length
is 250 words. The editors frequently short-
en letters.

Technical Comments

Letters concerning technical papers in
Science are published as Technical Com-
ments at the end of the Reports section.
They may add information or point out
deficiencies. Reviews are obtained before
acceptance.

Book Reviews

The selection of books to be reviewed is
made by the editors with the help of advis-
ers in the various specialties; arrangements
are then made with reviewers. A sheet of
instructions accompanies each book when
it is sent to the reviewer.

Cover Photographs

Particularly good photographs that are
suitable for use on the cover are desired.
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