
30 June 1978. Vol. 200. No. 4349 $1.50 

2"  

/ A    1 
/ 

/ ,/, 

/#i 
fr , ,'  

Q47/ ,  , K; 

  <'4 

'i':    I 

/g , 

Ik   

I;, >/;Q 
  f/ /7 / /7/7 

7 
 7/77/77/ 

A 

7 7//?/. /7 /A/7 4;;A// 



Research & Development: AAAS Reporis 

The informative and topical series of reports on research and development budgets and policies produced 
by the AAAS and used as the basis for the annual AAAS-sponsored June colloquium on R&D policy are 
* Designed to promote a wider and clearer understanding of R&D funding and policy issues 
* Addressed to the scientific, technical, and public policy communities and to those responsible for policy 

and funding decisions on R&D 
* Written by Willis H. Shapley, formerly a senior Bureau of the Budget official and Associate Deputy Ad- 

ministrator of NASA, and Don I. Phillips of the AAAS. 

Now Available 
RESEARCH & DEVELOPMENT: AAAS REPORT III, by Willis H. Shapley and Don I. Phillips. 
Retail price: $6.00. * 

Report III expands the scope of the series to include R&D in industry and the impact of R&D on 
the economy, as well as R&D in the federal budget: 

R&D in the Federal Budget FY1979 (Port I) provides an analysis .of the federal budget's R&D 
content, the policies on which it is based, significant trends, and the basic issues of current and fu- 
ture concern in federal R&D. 

R&D, Industry, & the Economy (Port II) gives a picture of R&D in industry and its nature and con- 
tent, recent trends, and future outlook. Part II brings into focus the complex issues that center 
around interrelations of R&D and our economic system which have major implications for R&D 
policy in government and in industry. 

Also Available 
AAAS REPORT I Research & Development in the AAAS REPORT II Research & Development in the 
Federal Budget: FY 1977, by Willis H. Shapley. Federal Budget: FY 1978, by Willis H. Shapley, Don 

The first report in the series lays a foundation (or I. Phillips, and Herbert Roback. 
the succeeding volumes with an exposition of the The second report in the series gives an analytic 
complexities of the federal budget process. summary and interpretation of R&D in the FY 1978 

A readable volume of lasting value, federal budget and a discussion of significant R&D 
Retail price: $5.00 (quantities limited).* policy issues that face policy-makers. 

Retail price: $5.00. * 

Research & Development: AAAS Report Series - Constructive and thought-provoking readings on vital 
issues facing the R&D community and the nation today. ORDER YOUR COPIES NOW! 

Report 
R&D'79 $ 6.00 
R&D'78 $ 5.00 
R&D'77 $ 5.00 
R&DSet $id.00(3volumes) 

A limited number of copies of the June 1976 and 1977 colloquium proceedings is available. Retail price: 
$5.00*e ch. Proceedings of the Tune 1978 colloquium will be available in September 1978. Retail price:$6.00 

Send your name, address and list of titles to: 

American Association for the Advancement of Science 
Depa rtmen tL 
1515 Massachusetts Avenue, NW 
Washington, D.C. 20005 

All orders under $10.00 must be prepaid. 

*AAAS member discount: 1000 off retail price. 



You should, that is, if you're responsible 
for selecting science books and films 

for library or classroom use. SB&F is 
do Science Books & Films, a quarterly 

review journal with the most compre- 
hensive coverage of new science books you 

and 16mm films in the pure and applied 
sciences, social and behavioral sciences, 

archeology, science education - 

know almost everything, in fact, except 
religion and literature. Each issue of 

SB&F presents the professional 
about opinions of scientists, teachers, and 

librarians in their reviews of new books 
and films - more than 1,200 each 
year - for readers and viewers at 

all levels, from kindergarten through 
college. Our reviewers examine the 

1 ' science is, how long your audience will 
hot topics and the staple fare, giving you their opinions on how accurate the 

stay awake and, when appropriate, how 
many pairs of 10-year-old hands the 

___ binding will survive. Sound interesting? 
Then try us! Subscribe fora year 

(or two) and let our reviewers help you 
select just the right science film for 

that special class, the most accurate 
book for that inquisitive reader, or the 

best additions to your library or 
collateral reading lists. 

Icience Book, & Film, 
the quarterly review journal that can 

save you time and money! 

Subscriptions are $17.50 per year ($16.00 
for AAAS members) or $32.00 for two 

years. Contact your subscription agency 

OU or'write directly to us. 

IPV%iiIv'I American Association for the 
JIII*** Advancement of Science 

Science Books & Films 
Subscriptions Department #1 

1515 Massachusetts Avenue, N.W. 
Washington, D.C. 20005 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE Patent Policy Versus Innovation 
Science serves its readers as a forum for the presenta- The United States is engaged in a massive research and development ef- 

tion and discussion of important issues related to the ad- 
vancement of science, including the presentation of mi- fort which, measured in current dollars, is edging close to the level of $50 
nority or conflicting points of view, rather than hy pub 
lishing only material on which a consensus has been billion annually, counting outlays in both the federal and the private sector. 
reached. Accordingly, all articles published in Science- The budget for R & D in government calls for more than $28 billion in the 
including editorials, news and comment, and book re- 
views-are signed and reflect the individual views of the next fiscal year. There is no doubt that the R & D input is strong. The out- 
authors and not official points of view adopted by the 
AAAS or the institutions with which the authors are af- put side may be a very different story. 
fihiated. We support R & D to learn something that we do not know, and to make 

Editorial Board use of what we learn. Like any other type of investment, R & D is expected 
1978: RICHARO E. BALZHISER, JAMES F. CROW, to yield returns. In the case of government-financed R & D the question 

HANS LAND5BERG, EOWARO NEY, FRANK W. PUTNAM, 
MAXINE SINGER, PAUL E. WAGGONER, F. KARL wIL- arises, Are the investors getting full and timely return? Are the results of 
LENB ROCK 

1979: E. PETER GEIDUSCHEK, WARD GOODENOUGH, federally funded R & D finding their way into the market? 
N. BRUCE HANNAY, MARTIN J. KLEIN, FRANKLIN A. The evidence, as usual, seems mixed. About 8000 inventions are said to 
LONG, NEAL E. MILLER, JEFFREY J. WINE be generated each year from government-financed R & D, many of which 

Publisher are patentable. Not enough of these apparently reach the market. Some 
WILLIAM D. CAREY 30,000 government-owned patents are piled up awaiting takers. To that 

Editor extent, the national economy is not being enriched and utilization is fore- 
PHILIP H. ABELSON stalled. It is a baffling situation until one realizes that the blockage occurs 

Editorial Staff 
Managing Ed/tot Business Manager largely in the government's patent policy. 
ROBERT V. ORMES HANS NUSSBAUM The government operates on the proposition that the economic rewards 
Assistant Managing Editor Production Editor from federally funded R & D should be captured by the government, or 
JOHN E. RINGLE ELLEN E. MURPHY shared only grudgingly with others, since public funds were used. The view 
News and Comment: BARBARA J. CULLIToN, Editor 

LUTHER J. CARTER, CONSTANCE HOLDEN, DEBORAH prevails that if rights to the discovery were released to private developers 
SHAPLEY, R. JEFFREY SMITH, NICHOLAS WADE, JOHN on an exclusive basis unreasonable private enrichment could occur. There 
WALSH. Editorial Assistunt, SCHERRAINE MACK 

Research News: ALLEN L. HAMMOND, Editor; RICH- is scant evidence to support these apprehensions, but the doctrine is riveted 
ARD A. KERR, GINA BARI KOLATA, JEAN L. MARX, into the government's thinking. The effect is that the market incentive to 
THOMAS H. MAUGH II, WILLIAM D. METZ, ARTHUR L 
ROBINSON. Editorial Assistant, FANNIE GROOM develop government-financed discoveries is circumscribed and inventions 

Associate Editors: ELEANORE BUTZ, MARY DORF- are isolated from normal risk-taking and pursuit. 
MAN, SYLVIA EBERHART, JUDITH GOTTLIEB 

Assistant Editors: CAITILIN GORDON, RUTH KUL It is not hard to see how this can inhibit the prospects for pass-through of 
STAn, LOIS SCHMITT, DIANE TURKIN discoveries from biomedical research or energy-related R & D. We see a 

Book Reviews: KATHERINE LIVINGSTON, Editor; prodigious R & D enterprise, fueled by tax dollars, constrained from dif- 
LINDA HEISERMAN, JANET KEGG fusing its results because of a public policy barrier. Throughout the enter- 

Letters: CHRISTINE KARLIK 

Copy Editors: ISABELLA BOULDIN, OLIVER HEAT- prise, discoveries sit stranded and aging. Meanwhile, we search for clues as 
WOLE to what is wrong with U.S. technological innovation, and how it is that 

Production: NANCY HARTNAGEL, JOHN BAKER; YA foreign industry can undercut American competitiveness and employment. 
Li SWIGART, ELEANOR WARNER; JEAN RocKwoon 
LEAH RYAN, SHARON RYAN As usual, public policies are muddled, conflicting more often than com- 

Covers, Reprints, and Permissions: GRAYCE FINGER 
Editor; CORRINE HARRIS, MARGARET LLOYD plementing one another. In the new study ordered by President Carter of the 

Guide to Scientific Instruments: RICHARD SOMMER problems assailing industrial innovation, a fresh opportunity is provided to 
Assistant to the Editors: RICHARD SEMIRLOSE reexamine both the premises and the consequences of government patent 
Membership Recruitment: GWENDOLYN HUDDLE 

Member and Subscription Records: ANN RAGLAND policies. There is ample evidence that the costs of producing and marketing 
EDITORIAL CORRESPONDENCE: 1515 Massachu- an invention are many times as great as the outlays on the R & D that led to 
setts Ave., NW, Washington, D.C. 20005. Area code the invention. Not many developers will take these risks with inventions 
202. General Editorial Office, 467-4350; Book Reviews, resulting from federal R & D, in the absence of clear ownership. 
467-4367; Guide to Scientific Instruments, 467-4480, 
News and Comment, 467-4430; Reprints and Per- It begins to appear that we have thought of "science policy" too much in 
missions, 467-4483; Research News, 467-4321; Cable 
Advancesci, Washington. For "Instructions for Contrib- terms of stimulating R & D and too little in terms of liberating its results. 
utors," write the editorial office or see page xv, Science, The benefits of federally funded R & D are hard enough to realize without 
30 September 1977. 
BUSINESS CORRESPONDENCE: Area Code 202. the added drag of a dubious policy on patents. A public which is regularly 
Business Office, 467-4411; Circulation, 4674417. lectured on the promise and performance of science may not be grateful to 

Advertising Representatives learn that government's rules are blocking research applications. That could 
Director: EARL J. SCHERAGO 
Production Manager: MARGARET STERLING be far more harmful to science than the Golden Fleece awards. 
Advertising Sales Manager: RICHARD L. CHARLES Public policy, if wisely designed, can stimulate economic pursuit of 
Marketing Manager: HERBERT L. BURKLUND 

Sales: NEW YORK, N.Y. 10036: Steve Hamburger, 1515 government-financed inventions while at the same time minimizing the risk 
Broadway (212-730-1050); SCOTCH PLAINS, N.J. 07076: of abuses. What is clear is that the present patent policies will not get us 
C. Richard CaIlis, 12 Unami Lane (201-889-4873); CHI- 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. Mich- innovation, nor health and energy benefits, nor economic growth, nor 
igan Ave. (312-DE-7-4973); BEVERLY HILLS, CALIF. trade competitiveness. We can hardly make the case that R & D con- 
90211: Winn Nance, 111 N. La Cienega Blvd. (213-657 
2772); DORSET, VT. 05251: Fred W. Dieffenbach, Kent tributes significantly to the nation's economy if, at the same time, we isolate 
Hill Rd. (802-867-5581) 
ADVERTISING CORRESPONDENCE: Tenth floor, its results from utilization. Here is a notable "Catch 22" in federal R & D 
1515 Broadway, New York, N.Y. 10036. Phone: 212- policy, and it is time to bring it into the open-WILLIAM D. CAREY 
730-1050. 
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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. 

Instructions for Contributors 
Manuscripts 

The Editors of Science 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- 

Manuscripts submitted to Science for salient ideas quickly. When editing is ex- dress, references (including the lines of a 
consideration for publication can be han- tensive, with consequent danger of altered single reference), figure legends, and tables 
dled expeditiously if they are prepared in meanings, papers are returned to the au- (including titles, column headings, body, 
the form described in these instructions. thor for correction and approval before and footnotes). Do not use single spacing 

Submit an original and two duplicates of type is set. Authors are free to make addi- anywhere. Put the name of the first author 
each manuscript. With the manuscript tional changes at this stage. and the page number in the upper right- 
send a letter of transmittal giving (i) the Proofs. One set of galley proofs or an hand corner of every page. 
name(s) of the author(s); (ii) the title of the equivalent is provided for each paper. Paging. Use a separate page for the title; 
paper and a one- or two-sentence state- Keep alterations to a minimum, and mark number it page 1. Begin each major sec- 
ment of its main point; (iii) the name, ad- them only on the galley, not on the manu- tion text, references and notes, and figure 
dress, and field of interest of four to six script. Extensive alterations may delay legends on a new sheet. Put each table on 
persons in North America but outside your publication by 2 to 4 weeks. a separate sheet. Place figure legends and 
institution who you think are qualified to Reprints. An order blank for reprints tables after the references. 
act as referees for your paper; (iv) the accompanies proofs. Title. Begin the title with a word useful 
names of colleagues who have reviewed in indexing and information retrieval (not 
your paper for you; (v) the field(s) of inter- "Effect" or "New"). 
est of readers who you anticipate will wish Writing Papers References and Notes. Number all ref- 
to read your paper. erences to the literature, footnotes, and ac- 

Organize your material carefully, put- knowledgments in a single sequence in the 
ting the news of your finding or a state- order in which they are cited in the text. 

Editorial Policies ment of the problem first, supporting de- Gather all acknowledgments into a single 
tails and arguments second. Make sure citation, and keep them short ("I thank," 

All papers submitted are considered for that the significance of your work will be not "I wish to thank"). Cite all references 
publication. The author's membership or apparent to readers outside your field, even and notes but do not cite them in titles or 
lack of membership in the AAAS is not a if you feel you are explaining too much to abstracts. Cite several under one number 
factor in selection. Papers are accepted your colleagues. Present each step in terms when feasible. Use Bibliographic Guide 
with the understanding that they have not of the purpose it serves in supporting your for Editors & A uthors with the few sug- 
been published, submitted, or accepted for finding or solving the problem. Avoid gested revisions in International List of 
publication elsewhere. Authors will usually chronological steps, for the purpose of the Periodical Title Word Abbreviations for 
be notified of acceptance, rejection, or need steps may not be clear to the reader until abbreviations ofjournal names. If the jour- 
for revision in 4 to 6 weeks (Reports) or 6 he finishes reading the paper. nal is not listed there, provide the full 
to 10 weeks (Articles). Provide enough details of method and name. Use the following forms: 

Types of papers. Five types of signed pa- equipment so that another worker can re- 
Journal: H. Smith, Am. J. Physial. 98, 279 (1931). 

pers are published: Articles, Reports, Let- peat your work, but omit minute and com- Boo/c F. Dachille and R. Roy, Modern Very 
ters, Technical Comments, and Book Re- prehensive details which are generally High Pressure Techniques (Butterworth, 

London, 1961), pp. 163-180. views. Familiarize yourself with the gener- known or which can be covered by citation Chapter: F. Dachille and R. Roy, in Reactivity of 

al form of the type of paper you wish to of another paper. Use metric units of Solids, J. H. de Boer, Ed. (Elsevier, Am- 

submit by looking over a recent issue of the measure. If measurements were made in sterdam, 1960), p. 502. 

journal, and then follow the instructions English units, give metric equivalents. Illustrations. Submit three copies of 
for that type of paper. Avoid specialized laboratory jargon and each diagram, graph, map, or photograph. 

Reviews. Almost all Articles, Reports, abbreviations, but use technical terms as Cite all illustrations in the text and provide 
and Technical Comments, whether solic- necessary, defining those likely to be a brief legend, to be set in type, for each. 
ited or not, are sent to two or more outside known only in your field. Readers will skip Do not combine line drawings and photo- 
referees for evaluation of their significance a paper they do not understand. They graphs in one illustration. Do not incorpo- 
and soundness. Forms showing some of the should not be expected to consult a techni- rate the legend in the figure itself. Use In- 
criteria reviewers are expected to consider cal dictionary. dia ink and heavy white paper or blue-lined 
are available on request. Choose the active voice more often than coordinate paper for line drawings and 

Editing. Papers are edited to improve you choose the passive, for the passive graphs. Use heavier lines for curves than 
the effectiveness of communication be- voice usually requires more words and of- you use for axes. Place labels parallel to 
tween the author and his readers. The most ten obscures the agent of action. Use first the axes, using initial capital and lower- 
important goal is to eliminate ambiguities. person, not third; do not use first person case letters; put units of measurement tn 
In addition, improvement of sentence plural when singular is appropriate. Use a parentheses after the label-for example, 
structure often permits readers to absorb good general style manual, not a specialty Length (in). Plan your figures for the 
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smallest possible printed size consistent tion and address. Do not include acknowl- "____ was found," "is described," or "is 
with clarity. edginents. Place title, subtitle, and author presented." 

Photographs should have a glossy finish, note on page 1. Begin the text on page 2. Text. Begin the text on page 3. Put the 
with sharp contrast between black and Insert subheads at appropriate places in news first. Do not refer to unpublished 
white areas. Indicate magnification with a the text to mark your main ideas. The set work or discuss your plans for further 
scale line on the photograph. of subheads should show that your ideas work. If your paper is a short report of 

Tables. Type each table on a separate are presented in a logical order. Keep sub- work covered in a longer paper to be pub- 
sheet, number it with an Arabic numeral, heads short up to 35 characters and lished in a specialty journal, you may refer 
give it a title, and cite it in the text. Double spaces. to this paper if it has been accepted. Name 
space throughout. Give each column a Provide a summary at the end. the journal. If the manuscript has not been 
heading. Indicate units of measure in pa- Do not submit more than one illustra- accepted, refer to it as "in preparation." 
rentheses in the heading for each column. tion (table or figure) for each four manu- Omit references to private communica- 
Do not change the unit of measure within a script pages unless you have planned care- tions. Do not use subheads. 
column. Do not use vertical rules. Do not fully for grouping. With such planning Signature. List the authors on the last 
use horizontal rules other than those in the many illustrations can be accommodated page of the text and give a simple mailing 
heading and at the bottom. A column con- in the article. Consult the editorial office address. 
taming data readily calculated from data for help in planning. Received dates. Each report will be 
given in other columns can usually be dated the day an acceptable version is re- 
omitted; if such a column provides essen- ceived in the editorial office. 
tial data, the columns containing the other Reports 
data can usually be omitted. 

Plan your table for small size. A one- Short reports of new research results Letters 
column table may be up to 42 characters may vary in length from one to seven 
wide. Count characters by counting the double-spaced manuscript pages of text, The Letters section provides a forum for 
widest entry in each table column (whether including the bibliography. Short papers discussion of matters of general interest to 
in the body or the heading) and allow three receive preferred treatment. Limit illus- scientists. Letters are judged only on clan- 
characters for spaces between table col- trative material (both tables and figures) to ty of expression and interest. Keep them 
umns. A two-column table may be 90 iThar- two items, occupying a total area of no short and to the point; the preferred length 
acters wide. more than half of a published page (30 is 250 words. The editors frequently short- 

Equations and form ulas. Use quadruple square inches). A research report should en letters. 
spacing around all equations and formulas have news value for the scientific commu- 
that are to be set off from the text. Most nity or be of unusual interest to the special- 
should be set off. Start them at the left ist or of broad interest because of its inter- Technical Comments 
margin. Use the solidus for simple frac- disciplinary nature. It should contain solid 
tions, adding the necessary parentheses. research results or reliable theoretical cal- Letters concerning technical papers in 
But if braces and brackets are required, use culations. Speculation should be limited Science are published as Technical Coin- 
built-up fractions. Identify handwritten and is permissible only when accompanied ments at the end of the Reports section. 
symbols in the margin, and give the mean- by solid work. They may add information or point out 
ing of all symbols and variables in the text Title. Begin the title with an important deficiencies. Reviews are obtained before 
immediately after the equation. word (preferably a noun) that identifies acceptance. 

your subject. The title may be a conven- 
tional one (composed primarily of nouns 

Articles and adjectives), a sentence (containing a Book Reviews 
verb), or a structure with a colon (Jupiter: 

Articles, both solicited and unsolicited, Its Captured Satellites). Limit it to two The selection of books to be reviewed is 
may range in length from 2000 to 5000 lines of complete words of no more than 55 made by the editors with the help of advis- 
words (up to 20 manuscript pages). Write characters per line (spaces between words ers in the various specialties; arrangements 
them clearly in reasonably nontechnical count as one character each). Do not use are then made with reviewers. A sheet of 
language. Provide a title of one or two lines abbreviations. Type the title in the middle instructions accompanies each book when 
of up to 26 characters per line and a sub- of page 1. it is sent to the reviewer. 
title consisting of a complete sentence in Abstract. Provide an abstract of 45 to 55 
two lines with a character count between words on page 2. The abstract should am- 
95 and 105 for the sentence (spaces be- plify the title but should not repeat it or Cover Photographs 
tween words count as one character each). phrases in it. Qualifying words for terms 
Do not break words at the ends of lines, used in the title may be used. Tell the re- Particularly good photographs that are 
Write a brief author note, giving your posi- sults of the work, but not in terms such as suitable for use on the cover are desired. 


