


Now With System 1, High Yield DNA
Synthesis Is Faster 'i'han Ever Before

Recent Beckman advance- ing is complete. A real-time
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the patented phosphoramidite*  ination from acid exposure. being used in molecular biology
chemistry can provide. If de‘blocldvixiﬂ is incomplete, research around the world, ask
. This proprietary chemistry System 1 will automatically for our new series of application
provides higher yields for __shut down, so there's no waste data sheets. Contactyour
longer oligomer syntheses than  ofreagents. Beckman representative, or
other chemistries. And the Matched Beckman write: Beckman Instruments,

Beckman controlled-pore glass HPLC System 1050 Page Mill Rd., BECKMAN
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For higher RNA transcript yields,
use Du Pont RNase-free
SP6 RNA Polymerase.

Because Du Pont NEN Products SP6 RNA
Polymerase is so free from contaminating
ribonuclease, you can now synthesize
many more fulHength RNA transcripts
than otherwise possible.

This high purity also means more reproducible
results, shorter processing times, and
lower costs.

Clearly the kind of performance you'd expect from
NEN Products, pioneers in using this enzyme for
preparing !abeled RNA.

For extra convenience, we offer our SP6 RNA Polymerase
either by itself (NEE-151) or in packform with pSP62-PL
gene cloning vector (NEE-151A).

Compare your present RNA labeling techniques with
ours. Ask your Du Pont NEN Research Products
representative for our free SP6 Information Kit.

Or call tol-free today: 800-225-1572.

(In Mass. and international: 617-482-9595 )

NEN Research Products
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The color image represents a cross
section of a spiraling gas flow near a
black hole. The colors represent the
gas density in every zone on the com-
putational grid; density decreases in
spectral order from red to blue. The
underlying grid can be seen as the small
squares at the outer edges of the image.
The red stripes that ‘‘pinch in’’ at the
equator (horizontal plane) are shock
waves. The heart-shaped region is a fat
disk orbiting the black hole. See page
403. [Computation by John Hawley and
Larry L. Smarr, Department of Astron-
omy, University of Illinois. Calcula-
tions were performed on the Cray-1
supercomputer, Max-Planck Institut
fiir Physik und Astrophysik, Garching,
Federal Republic of Germany]



THREE VOLUMES

IN THE AUTOMATIC
PROGRAMMING
INFORMATION CENTRE
(APIC) STUDIES IN DATA
PROCESSING SERIES

ALSO IN PAPERBACK . . .
INTRODUCTION
TO LOGIC
PROGRAMMING

Christopher John Hogger

1984, 288 pp., $46.00

ISBN: 0-12-352090-8 (Cloth)

1984, 288 pp., $19.50

ISBN: 0-12-352092-4 (Paper)

This book is the first comprehensive introduction to
all aspects of logic programming — the central for-
malism of the new fifth generation computers, The
main themes covered are: the use of logic for
representing and solving computational problems;
PROLOG programming techniques and styles; data
structures; specification, verification and synthesis;
PROLOG implementation; impact upon program-
ming methodology and education; knowledge-based
applications; non-Von Neumann features of logic
programming and fifth generation computing.

LUCID, THE
DATAFLOW
PROGRAMMING
LANGUAGE

William W. Wadge

and Edward A. Ashcroft

May 1985, 328 pp., $39.50
ISBN: 0-12-729650-6

The primary objective of this book is to prove that
Dataflow is a real alternative to sequential/imperative
computing, and that dataflow algorithms can be ex-
pressed naturally and concisely in LUCID,

‘'l WHOLEHEARTEDLY RECOMMEND
THIS BOOK TO ALL PROFESSIONAL
FORTRAN PROGRAMMERS."
— P.A. CLARKE IN
COMPUTER JOURNAL

FORTRAN
OPTIMIZATION

Michael Metcalf

1982, 242 pp., $26.00
ISBN: 0-12-492480-8

This volume deals with the whole topicin asystematic
fashion, and every effort has been made to include
only the most up-to-date information, and to present
itin a way which clearly distinquishes between the dif-
ferent techniques required for the various types of
compiler.
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SELECTED TITLES IN

COMPUTER
SCIENCE

TwO VOLUMES IN
COMPUTER SCIENCE AND
APPLIED MATHEMATICS:
A SERIES OF MONOGRAPHS
AND TEXTBOOKS

MICRO DATABASE
MANAGEMENT

Practical Techniques for
Application Development

Robert H. Bonczek, Clyde W. Holsapple,
and Andrew B. Whinston

1984, 536 pp., $37.50
ISBN: 0-12-113060-6

From the Preface: The central purpose of this book
Is to help readers understand the possibilities and prac-
ticalities of building application systems with database
management software. . . Descriptions of leading
mainframe database management systems (DBMSs)
are included to allow us to put micro database
management capabilities into proper perspective.

ALGORITHM-
STRUCTURED
COMPUTER ARRAYS
AND NETWORKS

Architectures and Processes
for Images, Percepts, Models,
Information

Leonard Uhr

1984,413 pp., $37.50
ISBN: 0-12-706960-7

This book examines the new parallel array and net-
work multicomputers that are just beginning to be
designed and built, It considers the problems of
developing higher-level languages for such systems,
as well as those of designing algorithm, program, data
flow, and computer structure,

TwO VOLUMES IN THE
COMPUTERS AND PEOPLE
SERIES

DEVELOPMENTS IN
EXPERT SYSTEMS

Edited by
M.]. Coombs

1984, 272 pp., $15.00
ISBN: 0-12-187580-6

Expert systems — automated knowledge-based prob-
lem solvers — have been demonstrated in useful per-
formance as diagnostic and planning aids in a wide
range of domains. They have not, however, been
widely adopted for routine use. The papers collected
in this volume report current research to resolve some
of the problems blocking more widespread use.

FUNDAMENTALS OF
HUMAN-COMPUTER
INTERACTION

Edited by
Andrew Monk

1984, 312 pp., $26.50
ISBN: 0-12-504580-8

The purpose of this book is to share some of the
knowledge acquired from research into Human Com-
puter Interaction (HCI) with those at the sharp end
of the design process; principally the systems engi-
neers and programmers.

Academic Press, Inc.

(Harcourt Brace Jovanovich, Publishers)
Orlando, Florida 32887, U.S.A.
24/28 Oval Road, London NW1 7DX, UK.

Orlando San Diego New York

London

Toronto Montreal Sydney Tokyo

For Fastest Service CALL TOLL FREE 1-800-321-5068. To Place An Order From Florida,
Hawall, Or Alaska CALL 1.305-345.4100. In the U.K. CALL (01) 300-0155. Credit Card
Orders Only. Send payment with order and save postage and handling. Prices are in U.S.
dollars and are subject to change without notice.
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Statistics, reports and plots
happen magically with
SPSS/PC "—the Statistical
Package for IBM PC/XTs.*

SPSS/PC is the most comprehensive
statistical package for performing
simple or complex tasks, regardless of
data size. It maintains feature and
language compatibility with mainframe
SPSS; while optimizing for the PC
environment.

Statistics range from simple
descriptive to complex multivariate,
including Multiple Regression, ANOVA,
Factor and Cluster analysis. Loglinear
and nonparametric procedures
are also included.

Simple facilities allow
transfer of files between c

SPSS/PC and programs like Lotus 1-2-3,
dBase Il and SAS. A complete Report
Writer, Plotting facilities and a Communi-
cations program for mainframes round
out a fully integrated product.

For more information, contact our
Marketing Department without further
ado. And see what a little stat magic can
do for you.

SPSS Inc., 444 N. Michigan Avenue,
Chicago, IL 60611, 312/329-3500.

In Europe: SPSS Benelux B.V,,
P.O. Box 115, 4200 AC Gorinchem,
The Netherlands, Phone: +31183036711

TWX: 21019.
2 VISA, MasterCard and
American Express
accepted.

S’SS INC: PRODUCTIVITY RAISED TO THE HIGHEST POWER®

*SPSS/PC runs on the IBM PC/XT or AT with 320K memory and a hard disk. An 8087 co-processor is recommended. Contact SPSS Inc. for other compatible computers.
IBM PC/XT and AT are trademarks of International Business Machines Corporation. dBase Il is a trademark of Ashton-Tate. 1-2-3 is a trademark of Lotus Development Corporation.

SAS is a registered trademark of SAS Institute, Inc. SPSS and SPSS/PC are trademarks of SPSS Inc. for its proprietary computer software.
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Only with the new LKB Horizontal El

READY-TO-USE GELSFOR MAXIMUM
CONVENIENCE

All the owner of the LKB Horizontal
Electrophoresis System needs to cover a wide
rangeof electrofocusing applications is a supply
of the popular and successful LKB Ampholine
PAGplates. These allow the researcher to avoid
the time and trouble involved in casting gels in
the laboratory, while guaranteeing both high
resolution and excellent reproducibility. As
many as 96 samples can be separated
simultaneously on a single PAGplate, enabling
users with high workloads to spend their time
screening samples instead of casting gels.

Eight phenotypes of o;-antitrypsin are clearly
identified using one of the convenient LKB
Ampholine PAGplates ¥

pH4—-5

| capacity. The LKB Horizontal Electrofocusing

Unequalled tlexibility in

ULTRATHIN GELS FOR MAXIMUM
ECONOMY

Anticipating the need for less expensive
electrofocusing gels, LKB developed the new
UltroMould: a simple device designed to cast
bubble-free gels as thin as 0.1mm in less than 30
seconds. Based on a patented sliding plate
method, UltroMould is easy to use, producing
perfectly accurate and uniform gels and
ensuring a high standard of reproducibility.
Adding UltroMould to the LKB Horizontal
Electrophoresis System means that
significantly less gel solution and smaller
sample volumes are required, resulting in far
more economical electrofocusing.

LKB UltroMould casts bubble-free ultrathin gels
inonly 30 seconds, making gel casting quicker,
easier and more certain W

THICK GELSFOR MAXIMUM CAPACITY
Original electrofocusing techniques used
thicker gels, and even today you may still wish
to work this way in order to achieve higher

System lets you easily cast and run Ampholine
gels up to 2 mm thick, allowing much greater
sample volumes to be analyzed successfully. The
2mm thick gels are also ideal if you are new to
electrofocusing and are following a procedure
described in the literature.

Afterthe thick gel has been cast, the sample is
introduced with the help of the sample
application foil »

This is one in a series of advertisements describing the
unrivalled versatility of the LKB Horizontal
Electrophoresis System. For further information about
analytical electrofocusing, and the many other
applications of the system, send today for our brochure.

THE LKB SYSTEM

Only LKB can offer the research scientist a complete,
integrated system in which each component works with
and complements all the others. Based on the new and
improved Multiphor II, the system also includes a 5KV
power supply, thermostatic circulator, laser
densitometer and data evaluation software.

In addition to the instrumentation, LKB provides a
range of 18 major kits plus a complete programme of
high quality chemicals, supplies and accessories,
backed by the full worldwide support of the market
leader in electrophoresis and electrofocusing.

LKB-the electrophoresis experts.
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ectrophoresis System do you also get...

analytical electrofocusing

AGAROSE GELS FOR MAXIMUM POROSITY
Another of the many options available to the
user of the LKB Horizontal Electrophoresis
System is the application of Agarose
electrofocusing gels. LKB supplies extremely
pure agaroses, carefully developed for
electrofocusing, and the original capillary
casting method simplifies the task of producing
0.5 mm gels on GelBond Film backing sheets.
Agarose is non-toxic and easy to handle and the
entire analysis procedure, including casting and
running, is very rapid.

Separating the GelBond Film from the glass
plate gives a 0.5 mm agarose gel, firmly attached
to its support and ready to use »

[

IMMOBILINE GELS FOR MAXIMUM ; i
RESOLUTION Amphoi;ne pH35-95 Immobiline pH 5;’2 58
The unique LKB Immobiline System is pH ;
significantly different to traditional gels in that c : 60 fEqae
its pH gradient is an integral part of the gel. The e

system is designed to allow the user to select a 56 |

pH gradient as wide as 3.0 pH units, or as |
narrow as 0.1 pH units, anywhere in the range pH Il 564
3.6t09.5. This tailoring of the gradient to suit 10 |
specific applications permits extremely high
resolution to be achieved with the LKB
Horizontal Electrophoresis System. Stable and
reproducible linear gradients having a slope as
low as 0.01 pH units/cm are possible, allowing
you to separate proteins whose pl values differ
by as little as 0.001 pH units.

Comparison of traditional electrofocusing and
LKB Immobiline System (courtesy of Dr A Gorg
et al, Technische Universitdt, Miinchen) »

7

W & n O N > ©
LA S Er ERR o e

BROMMA

LKB-Produkter AB,
Box 305, S-161 26 Bromma, Sweden.

Tel. +46 (8) 98 00 40, telex 10492
Antwerp (03) 218 93 35
Athens-Middle East +30 (1) 894 73 96
Copenhagen (01) 29 50 44
London (01) 657 88 22
Lucerne (041) 55 44 57
Madras (044) 45 28 74
Moscow (095) 256-9002
Munich (089) 85 830
Paris (06) 92 86 507
Rome (06) 39 90 33
Stockholm (08) 98 00 40
Tokyo (03) 293-5141
Turku (021) 678 111
Vienna +43 (222) 92 16 07
Washington (301) 963 3200
Zoetermeer (079) 31 92 01

Over 60 qualified representatives throughout the world.
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290B.C.

To cope with a need to collect information,

man creates the Lib

rary at Alexandria.

> Roman Empire.,

The Alexandrian Library during

Today,

the problem isn’t how to collect information,
it's how to find it.

In ancient Egypt, an infor-
mation problem was solved
when the world's knowledge
was organized in the
Alexandrian Library.

Today, it's no longer possible
to store all needed information
in a single place. How do you
gather the information you need
from thousands of sources?

The solution is DIALOG,®
the world's largest scientific and
technical databank. For over a
decade we've been providing
online access to scientific
information.

To millions of journal
articles, conference papers,
technical reports, books and
patents. The information you

need to do your job.

With more databases than
any other online system and the
most powerful software avail-
able, DIALOG pinpoints new
ideas—emerging technologies,
product developments, research
policies, social and economic
issues.

Instantly, from your desktop
terminal or personal computer.

With no monthly minimums or

initiation fees.

To learn more about this
revolutionary tool, contact
DIALOG Marketing, 3460 Hill-
view Ave., Dept. 83, Palo Alto,
CA 94304. Call 800/227-1927
(800/982-5838 in Calif.).

dFpiauos

INFORMATION SERVICES, INC.

A subsidiary of the Lockheed Corporation

© Dialog Information Services, Inc. 1985

See us at the FASEB Conference Booth 1209.
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LETTERS
Sulfur Dioxide Emissions

M. Oppenheimer et al. (Letters, 8
Mar. p. 1154) take issue with Philip H.
Abelson’s conclusions (Editorial, 14
Dec., p. 1263) that action to reduce pol-
lution in the United States would be
premature, and they characterize Abel-
son’s position as ‘‘both unconvincing
and puzzling.”’ The writers contend that
“surface water acidification cannot be
avoided if sulfur dioxide emissions are
not reduced by one-half or more.”” How-
ever, Abelson’s position seems entirely
reasonable in light of the weight of the
evidence now available and the conflict-
ing interpretations expressed by partici-
pants in the emissions reduction issue.

The 1983 report of a National Acade-
my of Sciences (NAS) committee (1),
noted that decreasing sulfur dioxide
emissions may not significantly affect the
acidity of precipitation. In Environmen-
tal Protection Agency (EPA) Region 1
(New England), SO, emissions fell by 38
percent from 1965 to 1978, with no signif-
icant long-term trend in the acidity of
precipitation at Hubbard Brook, New
Hampshire. Similarly, in EPA Region 2
(New York and New Jersey), SO, emis-
sions fell by 40 percent over the same
period, again with no significant long-
term trend in acidity (2).

Others (3) have analyzed the precipita-
tion chemistry data for three sites from
the mid-1950’s and the mid-1970’s. In
Virginia, acidity increased by 74 percent,
while SO,2~ fell by 3 percent. In Penn-
sylvania, acidity increased by 216 per-
cent, while SO,2~ fell by 23 percent. In
Illinois, acidity increased by 27,000 per-
cent, while SO~ increased by 22 per-
cent.

The relation between SO, emissions
and sulfate deposition is also equivocal.
In EPA Region 1, while SO, emissions
fell by 38 percent, sulfate concentrations
at Hubbard Brook, New Hampshire, fell
by 33 percent (/). In New York, a drop
of 40 percent in sulfate concentrations
(1) was accompanied by an annual aver-
age drop of 2 percent in sulfate (4), which
amounts to a reduction of about 25 per-
cent over the 13-year span.

In a letter about the apparent inconsis-
tency in opinions about the linearity of
the SO,-sulfate relation, the executive
director of the National Acid Precipita-
tion Assessment Program has reported
(5) the explanation agreed upon by the
NAS committee and the National Labo-
ratory Consortium (NLC). Emission-de-
position relationships were said to be
“nearly [linear] (i.e., proportionately
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1:1) when averaged over at least a year
and averaged spatially over a large half-
continent sized area.’”’ He also comment-
ed that ‘‘this is a valid hypothesis based
on current information which will be
tested as new research yields better in-
formation. However, both parties [NAS
and NLC] agreed that for smaller spatial
scales and shorter time scales, the rela-
tionship may not be directly proportion-
al. ... In other words, linearity may
apply to average deposition and yet not
hold true for each receptor site of con-
cern.”’

The sites of concern are largely forest-
ed mountain areas, specifically the trees,
lakes, and streams in forested water-
sheds. The evidence increasingly points
to the decaying organic layer of forest
litter as the primary source of acidity (6).

Concern about the acidification phe-
nomenon is appropriate, but if benefits
for sensitive ecosystems are to be
achieved, the mechanisms that operate
must be clarified and quantified. The
hard data now available do not support
the hypothesis that major reductions of
emissions will benefit the ecosystems of
major concern. As successive research
findings emerge, Abelson’s position be-
comes ever more convincing and appro-
priate.

ALAN W. KATZENSTEIN
Katzenstein Associates,
51 Rockwood Drive,
Larchmont, New York 10538
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fects: Critical Assessment Review Papers, vol.
1, Atmo:phenc Sciences (Environmental
tection Agency, Washington, D.C., 1984); G. J.
Stensland and R. G. Semonin, Bull. Am. Me-
teorol. Soc. 63, 1277 (1982).

4. Acid Rain: Sources and Effects in Connecticut.
lg?gort of the Acid Rain Task Force (Bulletin

, Connecticut Agricultural Experiment Sta-
tion, New Haven, 1983). .

5. C. Bernabo, letter to the Committee on Energy
and Commerce, U.S. House of Representatives,
22 February 1984.

6. Aad Rain and Transported Air Pollutants—

{Jhcauons for Public Policy (Office of Tech-
ogy Assessment, Washington, D.C., 1984);
The Integrated Lake-Watershed Actd(ﬁcanon
Study, vol. 4, Summary of Major Results (Elec-
tlnc Power Research Institute, Palo Alto, Calif.,

High-Technology Agriculture

I liked Jean Mayer’s editorial ‘‘Pre-
venting famine’’ (15 Feb., p. 708). He
makes everything sound so simple.
American and Canadian experts, like the
White Knight in Alice in Wonderland,
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will now gallop off in all directions and
plow up the continent of Africa with
huge American tractors, scattering artifi-
cial fertilizers and pesticides as they go
along. But what happens in those areas
where it simply does not rain? And will
African rulers allow all this intervention?
People with substantial experience in
high-technology agriculture are to be
found in large numbers in Africa and
they should be consulted. There is also a
great deal of knowledge about possible
increased food production in Africa. I
have no doubt that American agriculture
is efficient in the short run. But how
good is it on a sustained-yield basis?
What about the decline of irrigation
farming based on the Ogallala aquifer in
the United States and the increasing soil
erosion all over the world, especially in
Africa? How much will American-style
agriculture cost in Africa, and who will
pay for it? Already many Canadian and
American farmers are going bankrupt
because of low food prices. African rul-
ers, with some noteworthy exceptions,
have appeared to be more interested in
cash crops than in food production.

Many years ago Kwame Nkrumah
tried collective farming in Ghana, com-
plete with large tractors. The effort was a
disaster. There have also been attempts
at collective farming in Ethiopia and
Mozambique. These countries are now
asking for food aid. The Soviet Union,
the mother and father of collective farm-
ing, last year imported 50 million metric
tons of grain. So we must conclude that
there are different varieties of ‘‘high-
technology” agriculture. Some work,
while others are a flop.

The population of Africa was about
140 million in 1930 and is about 540
million now. Population growth is reso-
lutely outstripping food supplies. Can we
change total cultures in Africa? How will
we (the West) be given this power?

W. HARDING LE RICHE
Department of Preventive Medicine
and Biostatistics, University of Toronto,
Toronto, Ontario M5S 1A8, Canada

Infrastructure

In his editorial of 1 March (p. 991),
Erich Bloch reports guidelines for fiscal
year 1986 budget development at the
National Science Foundation. Specific
reference is made to science and engi-
neering infrastructure as one of the three
major priorities. Renewed concern at the
NSF for the people who will advance
science and engineering is laudable and
already visible. Recent review of the

NSF’s support for undergraduate institu-
tions during fiscal year 1984 by a review
group representing a broad spectrum of
institutions and associations found that
the first year of the NSF’s effort to
encourage and support research at these
colleges and universities had proceeded
quite well. Working with funding targets
and through the dedicated efforts of its
staff, the NSF awarded 141 grants in its
Research in Undergraduate Institutions
Program, 75 of which were to first-time
awardees. Although the success ratio for
funded proposals was less than the NSF
average, review priorities were at least
comparable. As a consequence of NSF
encouragement a new, previously ne-
glected, group of qualified research sci-
entists has been brought into the main-
stream. Their efforts, and the undergrad-
uate students whom they inspire, offer
renewed optimism for this nation’s abili-
ty to retain research preeminence in sci-
ence and engineering.

MicHAEL P. DOYLE
Department of Chemistry, Trinity
University, San Antonio, Texas 78284

Nitropyrenes

A minor error mars the otherwise very
informative account by Eliot Marshall of
the Asilomar Conference convened by
the Health Effects Institute (News and
Comment, 15 Feb., p. 729). In that arti-
cle, 2-nitropyrene is identified as a
‘“highly potent”™ carcinogen that is pre-
sent in diesel exhaust and was ‘‘recent-
ly”’ removed from xerographic toners.
Actually, 2-nitropyrene is probably not
an anthropogenic chemical and thus was
not present in toners. Reference should
have been made to 1,6- and 1,8-dinitro-
pyrene, which are indeed carcinogens
and were removed from xerographic ton-
ers 5 years ago (H. S. Rosenkranz et al.,
Reports, 29 Aug. 1980, p. 1039). Subse-
quently these dinitropyrenes, as well as
1-nitropyrene and other nitrated polycy-
clic aromatic hydrocarbons, have been
found to be ubiquitous products of in-
complete combustion processes and
have been detected not only in diesel
exhaust but also, for example, in fly ash,
the emissions of kerosene home heaters,
and grilled chicken yakitori.

ROBERT MERMELSTEIN

Joseph C. Wilson Center for
Technology, Xerox Corporation,
Webster, New York 14580

HERBERT S. ROSENKRANZ
Department of Environmental Health
Sciences, Case Western Reserve
University, Cleveland, Ohio 44106
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IT'S ONLY A PAPER PLANE...

But it flew 58 feet, two inches, winning in the
nonprofessional category of Scientific Ameri-
can’s paper airplane contest in 1967. A lot has
changed since then. Real planes have traded
heavy, metal parts for pieces made of layered
and fibrous composite materials. And, we as-
sume, the paper plane buffs of the world have
been tinkering too, folding along different lines
and perhaps learning a few tricks from the
nonpaper engineers. So Science 85 magazine,
Seattle’s Museum of Flight and the Smithsonian
Institution’s National Air and Space Museum
announce The Second Great International Paper
Airplane Contest of the Century.

THE EVENTS:

Time Aloft

Distance

Aerobatics

Aesthetic Design (all these planes must fly at
least 15 feet or three seconds)

THE CATEGORIES:

o Professional—teachers and graduate stu-
dents in aeronautics and related fields as well
as engineers, designers, and others employed
in the aerospace industry

o Nonprofessional—everyone else

e Junior—entrants under 14 years old, eligible
for time and distance events only (parent-child
teams must enter under the professional or
nonprofessional categories)

394

THE JUDGES:

A high-flying panel will test your design in the
wide open spaces of a Boeing aircraft hangar in
Seattle.

—NMichael Collins, aerospace consultant and for-
mer Apolio astronaut

—Dennis Flanagan, editor emeritus of

Scientific American

—Illan Kroo, NASA aerodynamics designer
—Yasuaki Ninomiya, designer of Whitewings toy

airplanes

—Sheila Widnall, MIT aerodynamics engineer

THE AWARDS:

THE BERNOULLI MEDALLION for paper flight My EUGHT
goes to first-, second-, and third-place winners NATIONAL AIR AND SBACE MUSEUM

in each event. First-place winners will be flown,
all expenses paid, to Seattle to receive their
awards and fly their planes during a special cer-
emony at the Seattle Kingdome in June. Some
of the winning designs will be published in the
September issue of Science 85.

THE RULES:

All entries must be made only of paper. Glue
and cellophane tape may be used only for bond-
ing purposes, not to add weight. Paper lamina-
tion and paper reinforcement is allowed.

Your entry is your airplane, properly folded,
with your name, address, phone number, and
any special throwing instructions written clearly
on the plane. Also write which event you would
like to enter (only one event per plane) and
whether you are in the Professional, Nonprofes-
sional, or Junior group. Planes missing any of
the required information will be disqualified.

Entries should be sent to: International Paper
Airplane Contest, Museum of Flight, 9404 E.
Marginal Way South, Seattle, Washington
98108.

Entries must be received by May 1, 1985. All
entries become the property of Science 85, the
Museum of Flight and the National Air and Space
Museum. By submitting their designs, entrants
agree to allow Science 85, the Museum of Flight
and the National Air and Space Museum to pub-
lish them and use them in subsequent promo-
tional material. Employes and relatives of em-
ployes of Science 85, the Museum of Flight, the
National Air and Space Museum, and AG Indus-
tries/Whitewings are not eligible.

SPONSORED IN COOPERATION WITH AG INDUSTRIES/WHITEWINGS
AND THE NATIONAL SCIENCE FOUNDATION
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Did you say “QVECSs’?

“Have you heard about QVECs?” “Q-Vecks? That's the new mathematical theory “Kuvecks? Of course. TI.’OS",,
developed by that fellow from Cambridge” small Russian game birds.
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Try it yourself. Take any half-dozen well-informed So sooner or later you can expect to be interrogated

staff members and say knowingly, “Of course, you've  on the subject of QVECs by the head of business

heard about these new QVECs.” You'll be treated studies or the rising star of the history department.

to at least five different versions of precisely what And you'll want to have the facts at your command.

QVECs are not. We can provide them. For a full briefing, simply
What no one will admit to—especially at the return the form below or write us at QVECs,

Dean’s annual reception—is that they have noidea ~ TIAA-CREF, 730 Third Avenue, New York, New York
whether QVECs are a cream-filled French pastry or  10017. Then, when the subject comes up, as it’s sure
the focus of the latest microchip research. to do, you'll be ready to set the record straight.

A pity. Because for many of your people, .
TIAA-CREF’s QVECs (shortIf’or 5ual@'ﬁed Voluntary QVE Ci Tfe id"_catfdilt‘fnit"f t‘ian_IRf' -
Employee Contributions) represent an intelligent,
convenient and highly competitive tax-deferred
alternative to an IRA.

In fact, if any members of your staff are
considering buying IRAs, your institution should be

offering them TIA A-CREF QVECs—for these A es. Please send me free all I need to become an instant expert

| 1¥a\ Teachers Insurance and Annuity Association |
I I
I I
| I
important reasons. | on QVECs, soI can pass the word on to my staff members. |
I I
I I
I I
I I
I I

College Retirement Equities Fund
730 Third Avenue
New York, New York 10017

OQVECs provide a lifetime income, unlike most IRAs.

OQVECs currently offer attractive rates of return. Name

O QVECs offer the investment choice between two Title
funds—TTAA and CREF. Institution

OQVEGs are portable—when staff move to another Address

instij;ution that offers QVECs, their QVECs can o7 Siote 7
go right along. . o A et a2605
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ASYST multiple windows permit side-l%- side
comparisons. The two-dimensional F
shown, is one of the many built-in functions.

Date: @1/
Operatar:

Ex

Least squares, polynomial, exponential, and
logarithmic curve fitting routines fully

integrate with other

YST capabilities.

routine,

graphics.

With ASYST data acquisition and analysis
routines can be combined to create powerful,
menu-driven functions.

ASYST integrotes analysis functions with

n-screen cursors allow interactive
selection of curve segments.

ASYST Scientific Software.
Acquisition, analysis and graphics capabilities
turn your IBM PC into a powertul workstation.

ASYSTand your IBM PC, XT,™ AT, or
compatible put you in direct control.
You can reduce data while collecting—
displaying results as you proceed. Now
for the first time you can pull informa-
tion through the analytical process with-
out timesharing delays or software
bottlenecks. See why “scientists and
engineers will rejoice at having such a
versatile tool to turn their PCs into
minis” — PC Magazine.

Get the speed and precision of a
minicomputer—at a fraction of the cost.

* ASYST fully utilizes the PC’s 8087 copro-
cessor for precision exceeding that of
other micros—and many minis and
mainframes.

* A 1024-point FFTwith ASYST/IBM PC
takes less than 3 sec. An optimum perfor-
mance custom routine on a DEC 11/23 +
minicomputer with FPF 11" took 2 sec.—at
five times the price.

ASYST is composed of three separate,
but fully-integrated, modules:

Module 1: Sﬁsfem/ Graphics/Statistics
establishes the environment. Includes
data representation and storage; arith-

Copyright 1984 by Macmillan Software Company.
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metic, trigonometric, hyperbolic and other
mathematical and statistical functions;
direct graphics output and display; array
manipulation; control of vectors and
matrices; automatic plotting; file manipu-
lation; programming control structures;
and a built-in text editor.

Module 2: Analysis reduces and ana-
lyzes data. Includes Eigenvalues, Eigen-
vectors, polynomials, least squares
approximations, curve fitting, convolutions,
integration, differentiation, smoothing, and
Fast Fourier Transform.

Module 3: Data Acquisition allows
interfacing with laboratory instruments.
Commands such as “A/D.IN" allow data
communication with standard interface
boards. Includes A/D and D/A conver-
sions, digital I/O, timing, and triggering.
Commands can be combined for custom-
ized automatic acquisition and control.

*Module 1 works alone—or with either of
the other two modules —allowing you to
tailor the system to your specific needs.

+ All functions are always available. You
never have to leave the system to access
any of its capabilities.

Circle No. 82 on Readers’ Service Card

Built-in routines. Full programmability.

* Use straightforward, pre-programmed
commands such as XY.DATA.PLOTand
ARRAY.EDIT.

» Combine and modify commands to
extend the system for your custom
applications.

Take advantage of our 30-day no-risk
offer. Call (800) 348-0033, today!
In New York state, call (212) 702-3241.

MACMILLAN SOFTWARE CO.
An Affiliate of Macmillan PublishingoCompany
866 Third Avenue, New York, NY 10022
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studies. Spending over budget.

|
At Bio/dynamics we've got the people, facilities, track record,
and knowledge of regulatory requirements to assure that your
toxicology tests will be done right the first time.
8

On time. At a fair price.

For example, every single one of our toxicology study directors

is board-certified and a member of the Society of Toxicology.

That's why every test (acute, subchronic or chronic) is directed

by a certified toxicologist. And our pathology staff is also

100% board-certified or board-eligible with many years

of veterinary pathology experience.

As for performance, we've never had a test rejected by the

EPA/FDA because of our error.

2 Our facilities are also unique to the industry. They've been built
from the ground up just to do the job they do. And not simply

remodeled from something that existed before.

So before you initiate your next toxicological testing

| program, give us a call. We're here to help eliminate those
things that can keep you from getting the good night's

sleep you deserve.

For information, contact Dr. Gary Benke at

| FD B (201) 873-2550, P.O. Box 43, Mettlers Road,

approval

When it comes to toxicology testing for the FDA, there are
plenty of things that can keep you up nights. Things that can
spell the difference between a successful product introduction
or millions in lost sales. Like late test results. Repeating

New Jersey 08873.

Toxicology testing...
We do it right the first time. On time.

Bio/dynamics, Inc.cO
Results you can trust.

TOXICOLOGY + INHALATION TOXICOLOGY + PATHOLOGY « METABOLIC AND ANALYTICAL CHEMISTRY « QUALITY ASSURANCE « FACILITIES MANAGEMENT
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THE FPS 64-BIT FAMILY:
CONSIDER WHY THE MOST
ACCESSIBLE SUPERCOMPUTERS
MAY BE THE FASTEST WAY
TO DO YOUR JOB.

ow fast can you get

a supercomputer

up and running is
as important as how fast
it runs. When you look
beyond peak computing

speeds to the practical real-
ities of compute-intensive
analysis and simulation,
odds are that nothing else
can take your job from start
to finish as fast as the FPS

64-bit supercomputer fam-
ily. Here’s why:

1. FPS protects and
utilizes your existing
software resources. FPS
offers you an exceptional,
proven software tool set. If
your investment in FOR-
TRAN is typical, the FPS
Compiler will alone be a
compelling advantage.

2. More applications
software than for any
other comparable com-

puter. Compare quantity
and quality of compatible
third party software
packages—for structural
analysis, circuit design,
reservoir simulation, fluid
flow analysis, chemistry
and much more—and the
FPS advantage widens.

3. The FPS 64-bit family
makes supercomputing
speeds affordable at the
department level. Even
teams with remote access to
Crays® and Cybers™ are




A Supercomputer you can

Supercomputer number
crunching power in a
compact package—that’s
the new MAP-6420.
First CSPI set the goal
of making 64-bit double-
precision computation
truly accessible to scien-
tific and engineering
users in laboratory envi-
ronments. Then we
enhanced computation
and condensed array
processor size and cost to
produce the MAP-6420.
Small in size—up to 16
megabytes of memory

will fit in a 21-inch rack-mountable chassis. Small in price—
our 4 megabyte unit starts at a low $100,000. And packed
with computational muscle—MAP-6420 speeds up your
VAX by a factor of 5 to 15, and at the same time, frees it for

REALLY

At $100,000; 64-bit Scientific
Number Crunching is NOW Accessible.

other tasks, so the overall response time for every VAX user

is improved.

VAX is a U.S. trademark of Digital Equipment Corporation

your large scale applications.
Its low component count
yields high reliability and
offers the benefits of low
power, low cooling, and
minimal space requirements.

For users who can
program in FORTRAN,
high performance is virtu-
ally assured. We planned
MAP’s hardware around
its FORTRAN compiler
so the programs the user
writes will deliver the
performance paid for.
Parallel units process algo-

rithms efficiently, even if they’re not vector- oriented. In
addition, we offer a Scientific Subroutine Library of 120 opti-
mized math functions. Uniform, versatile performance

delivered from FORTRAN—that's MAP-6420!

Discover how you can benefit from MAP-6420 number
crunching. Call toll free 1 800 325-3110.
The MAP-6420 has the configurational range to handle *USA price

LSl

THE ARRAY PROCESSORS

MAP-6420 is a U.S. trademark of CSPI

40 Linnell Circle, Billerica, Massachusetts 01821 e 617/272-6020 ® TWX: 710-347-0176
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likely to find that the advan-
tage of immediate, local
access is well worth the
sacrifice of standing in line
for the “fastest” machines.

System prices start at
$300,000 (U.S.) for the 11
MFLOPS FPS-164. The
new 38 MFLOPS FPS-264,
starting at $640,000,

FPS-264

achieves 4-5 times the speed
of the FPS-164 on many
applications programs. The
multiple parallel processing
units and peak 341
MFLOPS of the FPS 164/
MAX can run many matrix
computations faster than
supercomputers, for less
than one-tenth the price.

FPS-164/MAX

Peak speed, 38 33-341 11

MFLOPS

Dynamic range 2.8x 10+ 2.8 x 103 28 X0
t0 9.0 x 10397 10 9.0 x 10+377 t0 9.0 x 1037

Logic format 64 bits 64 bits 64 bits

Main memory 4.5 MWords 15 MWords 7.25 MWords

capacity

Maximum disk 16 Gbytes 3 Gbytes 3 Gbytes

storage capacity

Precision 15 decimal digits 15 decimal digits 15 decimal digits
Vector registers 4x 2K 124 x 2K (max.) 4x2K

Scalar registers 64 184 (max.) 64

Host interfaces IBM, DEC IBM, DEC, Sperry, Apollo

Program Develop-

FORTRAN Compiler, Overlay Linker, Assembler, Object

ment Software Librarian, Interactive Debugger.
FPS-264 FPS-164/MAX FPS-164
15 accelerators 1 accelerator
Peak MFLOPS 38 341 33 11
Peak MOPS 190 1705 165 59
Peak MIPS (Multi- 19 S5 5.5 5.5
instruction partcels)
Typical MFLOPS, 9.9 20.0 6.0 2.6
LINPACK
Benchmark
Whetstones 20,100 5800 5800 5800
(64-bit)
1000x1000 matrix 53 10 66 189
multiply, seconds
$K/MFLOPS (system $16.8K $2.5K $12.3K $27.1K

price/peak speed)

| 4. The FPS family is
| expandable. Proven

dependable. Well-
supported. In other
words, a safe, farsighted
investment. You can
upgrade your existing FPS
computer, or evolve from
one level of performance to
another, with minimal dis-
ruption. And you can bank
on a record of reliability that
begins with exhaustive
manufacturing testing and
extends to our 21 field office
service facilities worldwide.

Ask your local Floating
Point sales representative
to help you develop your
own strategy for accessi-
ble supercomputing.
Contact Floating Point
Systems, Box 23489,

Portland, OR 97223.
Telex 360470
FLOATPOIN BEAV.
Sales offices worldwide

call (800) 635-6938

THE PROVEN POWER
IN ACCESSIBLE HIGH-SPEED

COMPUTATION.

FLOATING POINT
»SYSTEMS
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Cray is a registered trademark of Cray Research, Inc., Minneapolis, MN. Cyber is a trademark of Control Data Corporation. Copyright © 1985, Floating Point Systems, All rights reserved. FPS SEC5227.
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SCIENCE

The Computer Issue

I learned the other day that wind tunnels are essentially obsolete for
testing airplane designs. Modern understanding of aerodynamics and the
ability to alter multiple variables of wind, size, airflow, and so on by
computer mean that structural designs can be more efficiently examined by
computer than by old-fashioned experiments. My immediate reaction was
to travel by train. Although I have bowed to the onward march of modern
science and continue to use airplanes, this development indicates the
enormous, sometimes unknown, change in all of our lives occasioned by the
computer. In this issue some ways in which computers are being used are
described by authors recruited for Science by Philip H. Abelson.

The development from calculating machine to computer involved many
scientists and engineers among whom Alan Turing and John von Neumann
are usually mentioned. It is instructive to realize that since von Neumann'’s
studies in the 1940’s, computers have increased in speed by a factor of 1
billion and have become cheaper per computation by a factor of 10 million.
Larry Smarr describes a problem in which there are 25,600 variables at each
step and a single experiment makes use of at least 10,000 steps. The solution
involves 1.25 billion numbers. Problems of this complexity could not even
be planned, let alone solved, just a few years ago. This increase in
complexity has, moreover, altered the thinking of scientists. Old-fashioned
types, like me, have a feeling that the true answer to a scientific problem lies
in an analytical equation; numerical calculations are only approximations to
the real answer. Modern computer experts are frequently dealing with
problems with so many variables that the true visualization requires a
numerical solution; the analytical equation is only an approximation.

These articles also reveal a second change in our lives. The handheld
pocket calculator now lies on laboratory benchtops, so cheap that theft is no
longer considered a serious problem, and personal computers are being
given to college students at the beginning of their college careers. What will
happen to students, as M. Mitchell Waldrop asks, if the ease of push-button
access to information eliminates the normal interactions occasioned by
meeting at the library or attending classes? What will happen to the
character of a student who has never had to wait in line for a book?

Entire sciences are being changed, as described in the article by E. J.
Corey et al. on the use of computers to design organic syntheses. Will the
computer really replace the cerebellums of the great organic chemists with
their incredible storehouses of individual reactions? Similar revolutions
may be in store for the humanities, agriculture, and economics, in which the
ability to examine many variables and to have access to large amounts of
data will change problem-solving.

Communication between scientists and the education of students will also
be affected. Knowledge of electronic databases will be as important as
keeping up with the latest journals. Science, for example, will soon add
software reviews to the book reviews. Teaching may be enhanced by
machines and allow students to progress at their own pace.

Although the enormous power of computers brings joy to many, this
power can have a destructive element as well. The elimination of routine
jobs by computerization will have a fundamental effect on society. It is not
enough to say to individuals who are displaced that a new productivity will
allow you to be supported all your lives. Humane understanding and a
generous effort must motivate those who will benefit from these wonderful
machines to help those who are displaced by them. The promise of
computers may best be realized in approaching solutions to that most
complex multivariate problem, the establishment of a fully productive and
satisfying society.

For the good of society, we may have to enact laws to protect some
endangered species. Already computers are being used to design musical
scores. When they start writing editorials, they will have gone too far.

—DANIEL E. KOSHLAND, JR.




LABTECH
NOTEBOOK:

Lab Automation
with
1o hassles

When you spend your time in a lab, you want
to spend it performing experiments, not programming
computers.

With this simple fact in mind, Laboratory
Technologies has developed LABTECH NOTEBOOK™
— a remarkable program that eliminates programming.
Now you can perform real time data acquisition, process
control and analysis on your PC without wasting time
and effort writing experimental programs.

LABTECH NOTEBOOK collects data directly
from your instruments, analyzes it, and produces charts,
graphs and printouts in far less time than you might
have spent just writing a simple program. It also
integrates with Lotus 1-2—-3™ and Symphony™
for enhanced data manipulation, graphics,
modeling, and even word processing. Just imagine
what it would be like to go from raw data to final report
in a matter of minutes instead of days or weeks. With
LABTECH NOTEBOOK you can.

Don’t waste any more time experimenting with
your PC. LABTECH NOTEBOOK can teach it
everything it needs to know to let you work smarter and
faster than ever before. After all, isn’t that what
computers are for?

LABTECH NOTEBOOK requires
Acrosystems, Burr-Brown, Cyborg, Data Translation, GE
Datel, Keithley DAS, Metrabyte, National Instruments,
Taurus or Tecmar hardware. LABTECH NOTEBOOK
runs on the IBM PC®, XT, AT; COMPAQ, COMPAQ
Plus; Data General One; and others.

Call or write Laboratory Technologies today for
a 30-day free trial of LABTECH NOTEBOOK or to
request more information.
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Import data files automatically into Lotus 1-2-3 spreadsheets
for data analysis and manipulation.

1 2

TIME, T in seconds

— P, Theory — dP/dT, Theory ¢ P, Data

Fit experimental data to complex theoretical models with
powerful, user-friendly curve-fitting.

LABORATORY TECHNOLOGIES CORPORATION, 255 Ballardvale St., Wilmington, MA 01887 ¢ (617) 657-5400

Lab Automation Software

402 Circle No. 202 on Readers’ Service Card

RS/1 is a trademark of BBN, Software Products Corporation. Lotus 1-2-3 and Symphony are trademarks of Lotus Development Corporation.
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While the others
stood still, Sartorius
pushed technology
beyond the limit.




ew Sartorius Il 12
The first fully automatic
analytical balance.

The first with one-finger, up-front operation.

The first with one-finger electronic calibration.
The first with no mechanical controls.

Sartorius introduces the new Model
1712—a balance that's way ahead
of all the rest. It combines state-of-
the-art electronics with a trim,
streamlined design to create a
whole new generation of balances.
With the 1712, complicated pro-
cedures and clumsy mechanical
controls are ancient history. Now, by
a mere finger touch, Sartorius
brings you to the forefront of weigh-
ing technology.

.

The simplest weighs possible.

All functions of the 1712 are con-
trolled by a touch-sensitive panel
on the front of the balance. To
weigh, just press TARE, load the
sample and, in seconds, your result
appears clearly on the bright
s-inch readout. Calibration,
programming, and weighing range
selection are just as easy.

To celebrate our 25th anniversary

of manufacturing electronic balances,
the Sartorius 1712 Silver Edition will
be available for a limited time only.



Analytical weighing range, with 0.1 mg readability.

Semi-micro weighing range, with 0.01 mg readability.

Really two balances in one.

The 1712 can handle more of your
weighs because it has two distinct
weighing ranges: an analytical
range to 160 g and a semi-micro
range to 30 g. But it's really two
balances in one, because you cali-
brate it and adjust its operating
parameters—digital filter settings,
stability ranges, display format, and
zero-tracking—separately and in-
dependently for each weighing
range. You can also expand the
1712's extensive capabilities by add-
ing optional (RS232C) data outputs.

s L aasills knobs, no levers, no side controls.
e S Everything is up front.

Calibrate in both weighing
- A ranges up front.

Program digital stability :
range up front.

Select digital filters ~~ § Select weighing
up front. : range up front.

All weighs precise with fully
automatic calibration.
Because of its exclusive dual-range
calibration system, the 1712 gives
you accuracy and precision that no
other multirange balance can com-
pete with. Two separate weights for
two separate weighing ranges
assure accurate results every time.
The 1712 also guarantees stable
readings by filtering out interfering
disturbances, and it lets you adjust
operating parameters with front-
panel programming to suit your lab
environment. And if a problem
arises, the unique AutoCheck fea-
ture of Model 1712 will locate it and
tell you where it is.

Program display format Tare and weigh
and zero-tracking up front. up front.

The first fully automatic, analytical
balance. Total control from the front
panel. And two completely inde-
pendent balances in one. But
there’s even more to the 1712. A
larger weighing chamber and lower
platform for greater user comfort
and convenience. An aero-
dynamically designed pan that
resists mild air currents and is big
enough to accommodate almost
any vessel. Let Sartorius show you
the weigh of the future. Call for a
demonstration today.

Ergonomically designed for comfort and convenience.




More weighs
fo win you over.

1872 MP8

1773 MP8
1702 MP8

1801 MP8
With the 1712 leading the way,
Sartorius also offers you the 1702, These balances are economical
with classic 200 g weighing range,  and compact but never short on

and the 1778, featuring analytical performance. And all Sartorius

weighing to 300 g. Both are fully 1700 and 1800 series analytical

automatic and include the same balances give you the confidence

convenient features as the 1712. and ease of use that comes only

For more routine operations and from complete up-front control and

educational applications, consider  the most advanced weighing

Model 1801 or 1872. technology in the world.

Technical Data 1702 MP8 1712 MP8 1773 MP8 1801 MP8 1872 MP8
Weighing range 0-200 g 0-30/160 g 0-100/200/300 g 0-110g 0-60/100/160 g
Readability 0.1 mg 0.01/0.1. mg 0.1/0.2/0.5 mg 0.1 mg 0.1/0.2/0.5 mg
Reproducibility (SD) =+0.1mg =+0.02/0.1 mg =+0.1/0.1/025mg ==0.1mg =+0.1/0.1/0.25 mg
Linearity =+02mg =+0.08/0.2 mg =+0.2/0.2/0.5 mg =+0.2mg =+0.2/0.2/0.5 mg
Taring range (by subtraction) 0-200 g 0-30/160 g 0-300 g 0-110g 0-160 g
Stabilization time ~3 sec ~5/3 sec ~3 sec ~3sec ~3 sec

Housing (w xd x h) 211x408x313 mm 211x408x313 mm 211x408x313 mm 186x315x270 mm 186x315x270 mm
Weighing chamber (w xd x h)  188x155x253 mm 188x155x253 mm 188x155x253 mm 168x154x207 mm 168x154x207 mm
Pan size/pan clearance 90 mm/246 mm 90 mm/246 mm 90 mm/246 mm 90 mm/200 mm 90 mm/200 mm
Weight (net/gross) 13 kg/15 kg 13 kg/15 kg 13 kg/15 kg 12 kg/14 kg 12 kg/14 kg

Operating conditions (all balances): 110-240 V adjustable, 50/60 Hz; operating temperature: 10°-40°C.
Specifications and prices subject to change without notice.

To order, or for more information or a demonstration, call or write: For a demonstration, circle reader no. 300.
Brinkmann Instruments Co., Division of Sybron Corporation
Cantiague Road, Westbury, NY 11590

Tel: 800-645-3050; in New York, 516-334-7500

For more information, circle reader no. 301.

Sartorius e Brinkmann





