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Popular Centrifuge 
You hear the same enthusiastic com- 

ments, whether it's the refrigerated or non- 
refrigerated version. People love to own 
it, and love to run it. 

Users appreciate how quiet it ...--. 
is. They like the removable bowl that 
makes cleaning a snap. They like the 
colorful adapters which bring a new 
practicality and ease of handling to 
table-top centrifuges. 

Owners are delighted with the 
TJ-6's excellent reliability. And if 
there is a problem, they know there 

nan TJ6 is the Most 
Ever Introduced! 
are hundreds of Beckman service representa- 
tives nationwide-at least one in every major 
city in the U.S. and Canada. 

Send for Brochure SB-490 for a full 
description of this superior table-top 

-g .ycentrifuge.Write to: 
Beckman Instruments, 
Inc., Spinco Division 
1117 California Avenue 
Palo Alto, CA 94304. 
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WeVejust added hIgher resolufion 
and contrast to OlympusVanox 

Introducing: new Olympus LBobjedves. 
Our new LB objectives are measur- 
ably clearer and provide higher 
resolution and contrast than our 
Vanox universal research microscope 
ever offered. Considering the objec- 
tives they superceded, that's quite an 
achievement. 

By creating a matched system of 
eyepieces and objectives, we were able 
to distribute lateral chromatic aberration 
correction between both, instead of 
correcting it in the objective alone. This 
preferred system gives us more freedom 
to correct field curvature, astigmatism 
and other aberrations, especially at the 
periphery of the field. The result is flatter 
fields, increased resolution, crisper 
images, without eyepiece color. 

Long-barrel construction offers more 
room for optical improvements, such as 
the convenience of parfocality at every 
objective magnification from 1.OX to 
100X. Even the matching eyepieces 
make observation easier: by shortening 
the distance from eyepiece shoulder to 
image plane, we give you a wider visual 
field (our new standard eyepieces have a 
field number of 20), while keeping a 
comfortable 18.8mm eye relief, enough 
even for eyeglass wearers. 

And because the Vanox is a truly 
universal microscope, the LB series will 
include LB Plan Apochromats, Plan 
Achromats, Phase Plan Achromats, 
Fluorites, Achromats and other 
objectives. 

But optics are just part of the Vanox 
story, for the Vanox is more a system 
than a microscope. Based on a frame 
whose ultra rugged construction assures 
rock-steady, vibrationless observation 
and photomicrography, the Vanox system 
includes optical, mechanical, illumination 
and photographic modules for virtually 
every research need: phase 
contrast, differential inter- 
ference contrast (after 
Nomarski), fluorescence, polar- 
ized light and darkfield illumina- 
tion-available in most 
cases for transmitted as well as 
incident light. 

Options for photomicrogra- 
phy include accessories for 
large-format film or Polaroid 
packs, as well as for 35 mm 
film, with manual or automatic 
exposures up to 32 minutes, 
advanced color temperature 
regulation and data imprinting. 

Human engineering, however, is not 
an option-it is basic to Vanox design. 
When a microscope system is designed 
to grow with your changing research 
needs over the next decades, its 
operation must be as comfortable and 
natural as it is precise. 

The Vanox is the culmination of 60 
years of Olympus microscope design 
and manufacturing experience. 

Write for a free brochure describing 
the Vanox and its LB objectives. Or for 
a demonstration, see your Yellow Pages 
for the National Olympus Sales & 
Service Network. 

OBJECTIVE ,- EYEPIECE 

- (l Jil \ l\INTERMEDIATE 
IMAGE 

/ T 

PARFOCAL DISTANCE MECHANICAL TUBE LENGTH , 
f<---- 45MM -------- ---- 160MM -_ - - - 
k----? -<- -- --- - M195MM -- --10MM 

Olympus Corporation of America/PID, 4 Nevada Drive, New Hyde Park, N.Y. 11042. In Canada: W. Carsen Co., Ltd., Ontario. 
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Books and 
Reports 

from the National Research Council 
Span the Sciences 
Whether you are a criminologist, a nuclear physicist, a demographer, a 
biochemist, or a physician you will find during any year one or more NRC 

reports that are of interest to you. 
Whether you were trained in a physical, biological, medical, social, or 
behavioral science or in engineering you will do yourself a professional 
service by keeping abreast of the continuing stream of reports issued by 
the National Research Council. Here are just a few, indicating the 

diversity of subject matter: 

ENERGY CHOICES IN A 
DEMOCRATIC SOCIETY 

ISBN 0-309-03045-5; 1980, 135 
pages, paperbound, $6.50. Assembly 
of Engineering-Explores pictures of 
our society as imagined by futurists, 
examines the consequences of the 
breeder reactor and solar energy, and 
considers two scenarios in which the 
U.S. is assumed to curtail its demand 
for energy-all in the year 2010. 

PROTECTION AGAINST 
DEPLETION OF 
STRATOSPHERIC OZONE BY 
CHLOROFLUOROCARBONS 

ISBN 0-309-02947-3; 1979, 392 
pages, paperbound, $8.75. Assembly 
of Mathematical and Physical 
Sciences--A study of the alternatives 
and costs, feasibility, and timing of 
possible methods for controlling 
chlorofluorocarbon emissions. 

THE EFFECTS ON HUMAN 
HEALTH OF SUBTHERAPEUTIC 
USE OF ANTIMICROBIALS 
IN ANIMAL FEEDS 

ISBN 0-309-03044-7, 1980, 376 
pages, paperbound, $10.25. Assembly 
of Life Sciences-Examines what is 
known about possible hazards to 
human health from resistant bacteria 
and the toxicological and immunolog- 
ical consequences that might arise 
from antimicrobial residues in meat. 
Reviews published and unpublished 
epidemiological and other scientific 
data on this complex problem. 

ISSUES IN CONTROLLED 
SUBSTANCE USE: Papers and 
Commentary 

ISBN 0-309-03041-2; 1980, 183 
pages, paperbound, $8.25. Assembly 
of Behavioral and Social Sciences- 
Four major position papers presented 
at the Conference on Controlled 
Substance Use address the nature and 
impact of psychosocial and biological 
controls on substance use behavior. 

CONTROLLING AIRBORNE 
PARTICLES 

ISBN 0-309-03035-8; 1980, 114 
pages, paperbound, $8.00. Environ- 
mental Studies Board, Commission on 
Natural Resources-Reviews current 
knowledge about ambient concentra- 
tions of particulate matter and 
assesses the availability of scientific 
and technical information necessary 
for developing control strategies. 

WOMEN SCIENTISTS IN 
INDUSTRY AND GOVERNMENT: 
How Much Progress in the 1970's? 

ISBN 0-309-03023-4; 1980, 56 
pages, paperbound, $5.00. Commis- 
sion on Human Resources-Examines 
the extent to which the employment 
situation of women scientists has 
improved since the advent of affirma- 
tive action mandates. 

CONVERSION OF TROPICAL 
MOIST FORESTS 

ISBN 0-309-02945-7; 1980, 205 
pages, paperbound, $12.50. Assembly 
of Life Sciences-Provides an 
in-depth assessment of the world's 
tropical moist forest (TMF) biome in 
more than 40 countries and the forces 
that threaten its survival. Reviews 
specific TMF areas that are under- 
going pressures from increased human 
populations and others that have 
already become exceptionally 
endangered. 

OCEANOGRAPHY IN CHINA 
ISBN 0-309-03046-3; 1980, 106 

pages, paperbound, $7.00. Commis- 
sion on International Relations- 
Reports on the state of oceanography 
and marine science in the People's 
Republic of China. Considers research 
and practice in biology, chemistry, 
geophysics, shelf geology, physical 
oceanography, and shore processes. 

ORDER 
PUBLICATIONS 
FROM 
National Academy of Sciences 
Office of Publications, Dept. A 
2101 Constitution Ave., N.W. 
Washington, D.C. 20418 

A check or money order must 
accompany all orders unless a bona 
fide purchase order is enclosed. 
Purchase orders of $10.00 or less must 
be accompanied by a check or money 
order. 

National Academy of Sciences 
National Academy of Engineering 
Institute of Medicine 
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Fraction collectors 

from LKB span a range 

of capability and cost- 

every one provides 

LKB reliability 

Fraction collectors 
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every one provides 

LKB reliability 

RediRac: portable- 
economical variable 
tube size 

RediRac: portable- 
economical variable 
tube size 

MultiRac: overhead UltroRac: rugged-easy 
microprocessor- to use-200 tube capacity 
programmable-solvent 
resistant 

MultiRac: overhead UltroRac: rugged-easy 
microprocessor- to use-200 tube capacity 
programmable-solvent 
resistant 

The three fraction collectors LKB makes today range from a porta- 
ble circular unit to one with microprocessor control that can collect 
from microliters to gallons. Each is engineered from a bench work- 
er's viewpoint-a fact of life for us from the time we made equip- 
ment for Svedberg and Tiselius. 

Some say LKB uses circuitry, mechanical systems, materials of 
construction and QC methods which far exceed normal require- 
ments. Nostra culpa. We believe in giving good value for money 
no matter how simple or sophisticated the instrument. Far better 
than compromising quality for price. 

And if you ever need service, you get it fast from LKB without 
having to ship your unit back to us. (Money-saving service con- 
tracts are available.) Even better-we can furnish in-depth train- 
ing for your own service people. 

Reliability of design, reliability of manufacture, reliability of ser- 
vice: they all add up to reliability of performance. Is it prudent to 
settle for anything less? Contact LKB today for information on 
RediRac?, UltroRac? and MultiRac? fraction collectors. 

The three fraction collectors LKB makes today range from a porta- 
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Some say LKB uses circuitry, mechanical systems, materials of 
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ments. Nostra culpa. We believe in giving good value for money 
no matter how simple or sophisticated the instrument. Far better 
than compromising quality for price. 

And if you ever need service, you get it fast from LKB without 
having to ship your unit back to us. (Money-saving service con- 
tracts are available.) Even better-we can furnish in-depth train- 
ing for your own service people. 
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RediRac?, UltroRac? and MultiRac? fraction collectors. 

LKB Instruments Inc. 
12221 Parklawn Drive, Rockville, MD 20852 
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LETTERS 

Contribution to the 

Ellipsoid Algorithm 

The recently publicized polynomial 
time ellipsoid algorithm for linear pro- 
gramming has generated much excite- 
ment and activity among both research- 
ers and press (News and Comment, 2 
Nov. 1979, p. 545). We wish to add some 
historical remarks concerning the gene- 
sis of these ideas. 

The Khachian paper (1) refers to ear- 
lier works of Shor (2) and of Judin and 
Nemirovsky (3). However, because the 
paper by Judin and Nemirovsky has not 
yet been translated, the full significance 
of their work and its major contribution 
to the polynomial time solution of the lin- 
ear programming problem is only now 
becoming apparent. One of our aims in 
this letter is to stimulate the translation 
of this and other of Nemirovsky's works. 

We summarize here the linear pro- 
gramming problem and the contribution 
of the papers by Nemirovsky and the 
head of his division, Judin, to its solu- 
tion. 

The problem is to find a solution with a 
given accuracy of a system of linear real 
inequalities or to determine its unsolv- 
ability. In the discrete version the coeffi- 
cients are rational, and it is required to 
determine the exact solvability. As is 
well known, this is equivalent to the ap- 
proximate solvability with a high enough 
accuracy. The required accuracy is easy 
to find, since the set of solutions forms a 
polyhedron, whose vertices are ration- 
ally expressible in terms of the coeffi- 
cients of the system. Judin and Nemi- 
rovsky's 1976 paper (3) gives the ellip- 
soid algorithm for solving the continuous 
version with an explicitly stated poly- 
nomial upper bound on the number of 
steps. The formulation of the results is 
suitable not only for linear but also for 
convex inequalities. The paper refers to 
an earlier paper of Shor (2); however, 
Shor's gradient descent method was not 
sufficiently developed or specified to 
provide a polynomial upper bound. The 
main contribution of Khachian's paper 
(I) was a reformulation of Judin and 
Nemirovsky's paper for the discrete 
case. 

Since the publication of Khachian's 
paper, and its explication by Gacs and 
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gorithm. We note, however, that im- 
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5) (sphere method, dimension reduction, 
and so forth). We believe this parallelism 
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shows how unfortunate it is that Nemi- 
rovsky's papers are unknown and un- 
translated. Perhaps this is because 
Nemirovsky does not have the advan- 
tage of working in a well-known institu- 
tion, nor of having these papers pub- 
lished by well-known journals. 

Nemirovsky is a scientist of the high- 
est caliber whose major field is pure 
mathematics, in particular, functional 
analysis. We urge our colleagues to seek 
out and translate his papers and books. 

LENORE BLUM 

Departments of Mathematics and 
Computer Science, Mills College, 
Oakland, California 94613, and 
University of California, Berkeley 94720 

PETER GACS 
Department of Computer Science, 
University of Rochester, 
Rochester, New York 14627 

LEONID A. LEVIN 

Laboratory for Computer Science, 
Massachusetts Institute of Technology, 
Cambridge 02139 

References and Notes 

1. L. G. Khachian, Dokl. Akad. Nauk SSSR 244, 
1093 (1979), translated in Sov. Math. 20, 191 
(1979). 

2. N. Z. Shor, Kibernetika 6, 80 (1970), translated 
in Cybernetics 6, 102 (1970). 

3. D. B.Judin and A. S. Nemirovsky, Ekon. Math. 
Metody 12, 357 (1976). 

4. P. Gacs and L. Lovasz, "Khachian's algorithm 
for linear programming," distributed in prelimi- 
nary form at the 10th Interniational Symposium 
on Mathematical Programming in Montreal, 
Canada, 27 to 31 August 1979; available as Re- 
port CS 750, Computer Science Department, 
Stanford University, Stanford, Calif. 

5. D. B. Judin and A. S. Nemirovsky, Ekon. Math. 
Metody 12 (No. 1), 128 (1976); ibid. 12 (No. 3), 
550 (1977). 

Confidentiality: Rights and 

Responsibilities 

The article by Gordis and Gold on pri- 
vacy and confidentiality in medical rec- 
ords research (11 Jan., p. 153) is an ex- 
cellent statement about the rights and 
obligations of scientists in a search for an 
equitable balance between the informa- 
tion needs of the biomedical research 
community and the individual rights of 
patients and research subjects to con- 
fidentiality and privacy. It is made even 
more valuable by its original presenta- 
tion as congressional testimony on be- 
half of the professional societies whose 
members' activities are directly affected 
by such ethical and legal issues, and as 
such it is a noteworthy public contribu- 
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fidentiality and privacy. It is made even 
more valuable by its original presenta- 
tion as congressional testimony on be- 
half of the professional societies whose 
members' activities are directly affected 
by such ethical and legal issues, and as 
such it is a noteworthy public contribu- 
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The article does not mention, how- 
ever, a new policy question that has 
emerged in the context of balancing re- 
searchers' rights with the public's right 
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water jacketed automatic CO2 
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chamber that 
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ment of spores and 
contaminating 
organisms. 

All other 
water jacketed 
automatic C02 
incubators have permanent 
protuberance resulting in 
difficult to clean corners and 
angles where organisms can 
remain to contaminate future 
experiments. 

This is just another 
exclusive benefit of Napco?, 
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who invented the water 
jacketed CO2 incubator, 
automatic CO2 controls, and 
the famous internal 
temperature probe that 
assures accurate temperature 
reading of the chamber. 

Available in single or 
space saving vertical models. 
Write for brochure. 

If you should ever have 
an equipment breakdown... 
a Heinicke/Napco 
Minute Man will be on his 
way to you in 48 hours. 
You'll seldom need the 
Minute Man service, because 
Heinicke and Napco 
instruments are built to work. 
But if you do, dial toll-free 
800-327-9783. 

113tio1'l Appliance Co. 
A Heinicke Company 
3000 Taft Street, Hollywood, Fl. 33021 
800-327-9783 or (305) 987-6101 
Available at the following dealers: 
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Sargent-Welch, S.G.A. Scientific, Scientific 
Products, Arthur H. Thomas Co., VWR. 
In Canada: Canlab, Fisher Scientific Co. Ltd., 
Sargent-Welch of Canada Ltd. 
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Javelin, with the widest range of Night 
Viewing Devices (NVDs) and accessories 
in the world makes your study easier to 
perform and your results more complete. 
Whether you're studying the effects of pol- 
lution on hermit crabs or the social habits 
of insects or mammals, or working in the 
laboratory, it's a 24-hour a day endeavor. 
Javelin's NVDs will help you observe all 
facets of their activity without exposing 
them to any unnatural light, not even infra- 
red, thus eliminating an extra variable in 
your study. 
With a Javelin NVD you can study and 
photograph subjects in almost total dark- 
ness because the NVD provides a light gain 
greater than 50,000 times. 

Two of Javelin's NVDs are particularly well 
adapted to scientific projects because they 
use a variety of lenses easily interchanged, 
connect and disconnect from various 
cameras quickly and are simpler to operate 

> than your 35 mm camera. Using an NVD 

Can't See? 
Can't Study! 

One camera used a 
Javelin Night Viewing Device 

and Photo Adaptor you can shoot in al- 
most total darkness with a lens setting of 
f/4 using ASA400 film and view or shoot 
objects as close as ten inches or as far as 
2,000 meters. 
Our Javelin 221 is the most popular device 
for relatively short distances. Lightweight, 
it adds less than two pounds to your cam- 
era. The focal plane iris of this model 
allows you to reduce the field of view to 
concentrate on the particular portion of 
the screen of the greatest importance. For 
convenience, this model also mounts on a 
light tripod. 
The Javelin 226 is a larger unit especially 
designed for long distance viewing. It fea- 
tures a biocular viewer, allowing you to 
stand twelve inches back of the NVD and 
look with both eyes, like watching TV. This 
viewer is on a swinging door mount with 
an optional adjacent swinging door to at- 
tach a television or photographic or movie 
camera. During field research you can 
view the scene by using the biocular view- 

er and, within seconds, "change doors" to 
position a camera to photograph the 
scene. The model 226 weighs 13.5 
pounds, heavy enough to support large 
telephoto lenses, but light enough to be 
easily transported. 
Both models use an Automatic Brightness 
Control to eliminate adjustments when 
scanning from dark to illuminated areas. 
Gain is adjusted automatically. 
Whether your project takes you under- 
water or above, whether it involves tagging 
prairie dogs or hospital research and 
evaluation, Javelin has done it all. Call us 
concerning your project. We may be able 
to get you out of the dark. 

JAVELIN ELECTRONICS 
Subsidiary of Waiter Kidde & Company. Inc. 

MDDE 

19831 Magellan Drive, 
Torrance, CA 90502 * (213) 327-7440 
Telex: 19-4860 JAVELIN TRNC 
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to know. The request (1) by the National 
Institutes of Health to the Department of 
Health, Education, and Welfare Ethics 
Advisory Board for a review of a pro- 
posed additional exemption to the Free- 
dom of Information Act (FOI) for epide- 
miological and clinical research data 
raises a topic of concern that should be 
brought to the attention of the broader 
scientific community and the public 
beyond the researchers and the govern- 
ment agencies immediately affected. In 
the proposed FOI exemption for prelimi- 
nary research data, the traditional rights 
of scientists to analyze incomplete data 
outside the arena of public review are 
recognized. This would minimize the 
premature release of misleading and in- 
complete research findings. Researchers 
and the government also have a respon- 
sibility, however, to make available for 
review and criticism evidence supporting 
scientific claims used in formulating pub- 
lic policies. The "timing" of access to 
preliminary research data may place this 
right and responsibility in conflict. 

The AAAS Committee on Scientific 
Freedom and Responsibility has identi- 
fied this issue of proposed FOI exemp- 
tions for research data as an important 
topic for future discussion. The com- 
mittee invites individuals from the scien- 
tific community and the public to express 
opinions on the proposed exemptions in 
correspondence to the committee office 
at the AAAS address. These opinions 
will be used as a basis for future exami- 
nation of this issue and will be forwarded 
to appropriate government offices when 
and if the proposed exemption is drafted. 

JOHN T. EDSALL 
AAAS Committee on Scientific 
Freedom and Responsibility, 
1515 Massachusetts Avenue, NW, 
Washington, D.C. 20005 
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1. Fed. Reg. 44, 45252 (1 August 1979). 

Automotive Research 

In view of the "progress" in American 
automotive research (Letters, 9 May, p. 
550) the Cooperative Automotive Re- 
search Program (CARP) might be re- 
named the Program for Automotive Re- 
search Cooperation. 
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We are a new company specializing in recombinant DNA research. Backed by the largest French 
chemical and pharmaceutical group ( involved in industrial biotechnology since the time of Pasteur ) 
we have deliberately created an independent organization to develop creative interrelationships within 

our research team. 

Do you want a challenging career ? 

We are looking for additional specialists with proven ability in using recombinant DNA techniques 
( several years of successful experience ) to initiate and participate in our recombinant DNA 
program. 
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Highly qualified personnel in our private company receive attractive salaries and all the general 
advantages of the employment system in France. Knowledge of French is not necessary. 

Qualified applicants are invited to 

submit a resume and range of salary GE NET I C 
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you too can own an attractive limited-edition 

Science Centennial T-Shirt, created especially 

for our 100th anniversary. T-Shirts are light blue 

50% cotton/50%/ polyester, with navy trim 

and lettering. Available in Adult's Small, 

Medium, Large and Extra Large. 

AAAS members receive a 

i10% discount on prepaid orders. 

to: 
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Dialog-world's biggest single sowt e 

of online technical information. 
Technical and scientific literature searching has 

certainly come out of the stacks. Thanks to compu- 
ters, there are faster, more thorough ways to work. 

Clearly the best of those ways is the Dialog 
Service for these reasons: 

What Dialog gives you. 
At your fingertips, in a matter of seconds, are tech- 

nical reports, journal articles, conference papers and 
patents in every scientific and technical field. The 
information you can get from Dialog covers every 
field from aerodynamics to zymurgy-and it goes 
back 10 years or more. It includes the latest business 
databases that cover government controls, regula- 
tions affecting industry, raw materials, supply data, 
new product development, and economic trend data 
keyed to new industries. 

The reach of Dialog. 
It's worldwide. And it includes more than 100 

databases and 30,000,000 abstracts and references 

embracing all fields. No other retrieval service is 
close to Dialog in size or scope. Dialog also is within 
reach financially. The cost of a search is surprisingly 
low, as little as $10 in some cases. 

How close is Dialog to you? 
Dialog probably is at your organization's library. 

Many people do their own Dialog searches in their 
lab or office. All you need is a standard computer 
terminal and telephone. What's more, Dialog is 
online over 110 hours a week. 

Ask your librarian about Dialog and the ways it 
can help you tap into the knowledge explosion in 
your field. Or write Lockheed Information Systems, 
Dept. SC , 3460 Hillview Avenue, Palo Alto, 
CA 94304. In the U.S.A., call toll-free (800) 
227-1960; in California, (800) 982-5838. 

Lockheed Dialog 
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Buy the quality. 
Anti-mouse Thy 1.2 
Anti-mouse Thy 1.2, biotin labeled 
Anti-mouse Thy 1.2, fluorescein labeled 
Anti-mouse Thy 1.1 
Anti-mouse Lyt 1.1 
Anti-mouse Lyt 2.1 
Anti-mouse Lyt 2.2 

Anti-mouse Lyb 2.1 
Anti-mouse Lyb 2.3 
Anti-mouse TL 
Anti-human Ia 
Anti-human T lymphocyte (Lyt 1) 
Anti-murine leukemia virus gp70 
Anti-murine leukemia virus p15 (E) 

sGet the consulee+#s+- t4(and the G. .sXe Cvs^outz^tlvt WI. ocoffee cup, too) 

When you buy monoclonal antibodies for 
research from New England Nuclear, 
you can be sure they are made and tested 
to the standards of quality traditional in 
our radiochemicals. These hybridoma- 
produced immunoglobulins show excep- 
tionally high specificity and titer, con- 
firmed by assay, with results and other 
technical data included in 
your shipment. 

Then there are the intangible benefits, 
which you can easily make tangible by 
calling us toll free. Our technical staff 
will gladly share with you the experi- 
ence we have gained in building 
this major new product line, 
including the application and 
behavior of monoclonal anti- 
bodies under experimental 
conditions. 

First let us have your name, so we 
can send you current product 
information and place you on our 
mail list, which guarantees that you'll 
be kept apprised of new developments. 
We intend to make this the finest and 
widest line of monoclonal antibodies 
available for research use. Please circle the 
inquiry number, or write. 

And, oh yes, the coffee cup. It's free when 
you become a customer (and quite appro- 
priate for use during your dialogue with 
our staff). Not for use in humans or clinical diagnosis. 

*S 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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We apa 

technical nee-ds. 

KODAK Technical Pan Film 24I5 helps you 
record the sun and nearly everything under it. 
What do you call a film you can use 
for solar flare photography, photomi- 
crography, line-scan recording with 
cathode-ray tubes, lasers, or light- 
emitting diodes, photographing holo- 
graphic reconstructions, and also for 
making black-and-white slides? 
We call it KODAK Technical Pan Film 
2415. You mi,ht call it "a film for all 
focal lengths,' because it has been 
used rewardingly to record imagery 
with high-power microscope objec- 
tives, astronomical telescopes, and all 
sorts of camera lenses in between. 
This extraordinary film, previously 
introduced as SO-115, is intended for 

a wide range of applications requiring 
high resolution, extremely fine grain, 
processing flexibility, high D-max, 
and relatively flat spectral response 
through most of the visible spectrum. 
It is coated on ESTAR-AH Base. 

Its unusual combination of perform- 
ance characteristics allows Technical 
Pan Film to fill a void in the matrix 
of black-and-white photorecording 
films. These characteristics have 
made 2415 a worthy successor to 
KODAK Solar Flare Patrol Film 
(ESTAR-AH Base) SO-392 and KODAK 
Photomicrography Monochrome 
Film SO-410-and a valuable alter- 

native to KODAK High Contrast Copy 
Film 5069 in most applications. 
You won't find a Kodak film with a 
broader range of scientific and tech- 
nical applications. At the same time, 
you may wish to load a roll into your 
35 mm camera to record some stun- 
ning pictorial photography. 
For additional information on Tech- 
nical Pan Film, write to Eastman 
Kodak Company, Department 412L- 
153, Rochester, NY 14650. (A brief 
indication of your application may 
help us respond more effectively.) 

? Eastman Kodak Company, 1980 

Hydrogen-alpha photograph of solar Photomicrograph of trichinella spiralis Meteorological imagery from 
flares. Sacramento Peak Observatory, in muscle, 175 x. Tungsten-halogen geostationary satellite. VIZIR laser- 
Sunspot, N.M. source (3200 K) with KODAK WRATTEN beam recording by Societe Europeenne 

Filter No. 58. de Propulsion (France). 

Kodak photographic products. 
Capturing the images of science. 
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Energy from Biomass 
Many countries are showing increasing interest in obtaining larger frac- 

tions of their energy from biomass. Their efforts were described when lead- 
ing experts in bioenergy from 76 countries met on 21 to 24 April in Atlanta 
to conduct a World Congress and Exposition on Bio-Energy. At the meeting 
it was evident that Brazil, China, Sweden, and the United States are leaders 
in the field. The Brazilian program is impressive, especially in the produc- 
tion and use of alcohol. At present, most Brazilian automobiles burn gaso- 
hol, which in their case usually contains 20 percent alcohol. But the Brazil- 
ians are moving beyond gasohol to employ only alcohol as a motor fuel. 
This year, Brazil plans to build 250,000 cars that are designed to burn alco- 
hol and will convert another 70,000 or 80,000 existing automobiles to use it. 
The source of their fuel is fermentation of sugar from sugarcane, and scores 
of distilleries are being built in rural areas. The Brazilians are also looking to 
other sources such as cassava roots and eucalyptus trees. 

Another interesting effort to expand the use of biomass is being made by 
Sweden, which is in the initial stages of a program to shift away from 70 
percent dependence on imported oil. The Swedes face a very difficult situa- 
tion; they have no coal, no oil, no natural gas. Prudence and economics 
dictate that they adapt to other energy sources. Fortunately, a large area of 
the country is covered with trees. At the congress they stated that there is 
sufficient forest potential to shift to wood as a prime source of energy, and 
they can even visualize that the gross national product could increase while 
they do so. They plan to grow fast-rotation trees that can be harvested every 
3 to 5 years and are experimenting with willow and birch. The trees are 
mowed down and the wood is collected in the winter. The next spring, new 
shoots arise from the stumps, so that the tree does not have to use energy in 
establishing a new root system. 

The efforts of the People's Republic of China to produce methane from 
biomass wastes are very impressive; they have about 7.5 million biogas in- 
stallations. In many developing countries, a shift to production of biogas 
methane would take away pressure to use forest products. One of the dark 
things that is happening today in many countries is that the forests are being 
cut down for cooking fuel, with consequent deforestation and ultimate soil 
erosion. In the southern part of the People's Republic of China, replacement 
of wood with methane derived from human and animal wastes helps make it 
feasible to have a program of reforestation. 

In the United States we are conducting at least 600 or 700 different re- 
search and development projects that are aimed at increasing use of bio- 
energy. New results are being obtained, but to me the most impressive thing 
at this conference was the display of equipment at the exposition. Particu- 
larly noteworthy was a machine that could reduce a sizable tree, branches 
and all, into chips, each about the size of a dollar, in about 30 seconds. 
Other pieces of equipment were designed to handle the collection and pro- 
cessing of biomass. One item was a portable device that encompassed all 
phases necessary to obtain alcohol from grain, including grinding, making 
the mash, fermenting it, and distilling the alcohol. 

One of the problems of processing biomass is that the material usually 
must be collected and hauled to a production plant. Transportation costs 
can be high. Why not bring the processing to the biomass? It was amusing 
to see an exhibit of a piece of mobile equipment that could pyrolyze 
crop waste residues to combustible gas, fuel oil, and char. The gas is used 
to furnish heat and power to the equipment, which is then self-sufficient. 

Many of the other exhibits at the exposition were items capable of playing 
a role in small, decentralized energy systems. These displays made it evi- 
dent that soon other ingenious and useful devices will be available that will 
make the processing and use of biomass much easier and more practical, 
thus facilitating the transition to a larger role for bioenergy. 

-PHILIP H. ABELSON 

Energy from Biomass 
Many countries are showing increasing interest in obtaining larger frac- 

tions of their energy from biomass. Their efforts were described when lead- 
ing experts in bioenergy from 76 countries met on 21 to 24 April in Atlanta 
to conduct a World Congress and Exposition on Bio-Energy. At the meeting 
it was evident that Brazil, China, Sweden, and the United States are leaders 
in the field. The Brazilian program is impressive, especially in the produc- 
tion and use of alcohol. At present, most Brazilian automobiles burn gaso- 
hol, which in their case usually contains 20 percent alcohol. But the Brazil- 
ians are moving beyond gasohol to employ only alcohol as a motor fuel. 
This year, Brazil plans to build 250,000 cars that are designed to burn alco- 
hol and will convert another 70,000 or 80,000 existing automobiles to use it. 
The source of their fuel is fermentation of sugar from sugarcane, and scores 
of distilleries are being built in rural areas. The Brazilians are also looking to 
other sources such as cassava roots and eucalyptus trees. 

Another interesting effort to expand the use of biomass is being made by 
Sweden, which is in the initial stages of a program to shift away from 70 
percent dependence on imported oil. The Swedes face a very difficult situa- 
tion; they have no coal, no oil, no natural gas. Prudence and economics 
dictate that they adapt to other energy sources. Fortunately, a large area of 
the country is covered with trees. At the congress they stated that there is 
sufficient forest potential to shift to wood as a prime source of energy, and 
they can even visualize that the gross national product could increase while 
they do so. They plan to grow fast-rotation trees that can be harvested every 
3 to 5 years and are experimenting with willow and birch. The trees are 
mowed down and the wood is collected in the winter. The next spring, new 
shoots arise from the stumps, so that the tree does not have to use energy in 
establishing a new root system. 

The efforts of the People's Republic of China to produce methane from 
biomass wastes are very impressive; they have about 7.5 million biogas in- 
stallations. In many developing countries, a shift to production of biogas 
methane would take away pressure to use forest products. One of the dark 
things that is happening today in many countries is that the forests are being 
cut down for cooking fuel, with consequent deforestation and ultimate soil 
erosion. In the southern part of the People's Republic of China, replacement 
of wood with methane derived from human and animal wastes helps make it 
feasible to have a program of reforestation. 

In the United States we are conducting at least 600 or 700 different re- 
search and development projects that are aimed at increasing use of bio- 
energy. New results are being obtained, but to me the most impressive thing 
at this conference was the display of equipment at the exposition. Particu- 
larly noteworthy was a machine that could reduce a sizable tree, branches 
and all, into chips, each about the size of a dollar, in about 30 seconds. 
Other pieces of equipment were designed to handle the collection and pro- 
cessing of biomass. One item was a portable device that encompassed all 
phases necessary to obtain alcohol from grain, including grinding, making 
the mash, fermenting it, and distilling the alcohol. 

One of the problems of processing biomass is that the material usually 
must be collected and hauled to a production plant. Transportation costs 
can be high. Why not bring the processing to the biomass? It was amusing 
to see an exhibit of a piece of mobile equipment that could pyrolyze 
crop waste residues to combustible gas, fuel oil, and char. The gas is used 
to furnish heat and power to the equipment, which is then self-sufficient. 

Many of the other exhibits at the exposition were items capable of playing 
a role in small, decentralized energy systems. These displays made it evi- 
dent that soon other ingenious and useful devices will be available that will 
make the processing and use of biomass much easier and more practical, 
thus facilitating the transition to a larger role for bioenergy. 

-PHILIP H. ABELSON 



q 

4 AO 
Il I 

IW I 

PWMNW 
-9 

Ask 

w 
m 


	Cover Page
	Article Contents
	p. [1309]
	p. [1310]
	p. 1311
	p. [1312]
	p. [1313]
	p. [1314]
	p. 1315
	p. [1316]
	p. [1317]
	p. 1318
	p. 1319
	p. 1320
	p. 1321
	p. [1322]
	p. 1323
	p. 1324
	p. [1325]
	p. [1326]

	Issue Table of Contents
	Science, Vol. 208, No. 4450, Jun. 20, 1980, pp. 1309-1400
	Front Matter [pp. 1309-1326]
	Letters
	Contribution to the Ellipsoid Algorithm [pp. 1318-1319]
	Confidentiality: Rights and Responsibilities [pp. 1319-1321]
	Automotive Research [p. 1321]

	Erratum: Aryl Hydrocarbon Hydroxylase from Humans is Inhibited by Antibody to Rat Liver Cytochrome P-450 [p. 1321]
	Energy from Biomass [p. 1325]
	Sensors, Controls, and Man-Machine Interface for Advanced Teleoperation [pp. 1327-1335]
	Expert and Novice Performance in Solving Physics Problems [pp. 1335-1342]
	Technology Assessment, Soviet Style [pp. 1343-1348]
	News and Comment
	Does Man Alone have Language? Apes Reply in Riddles, and a Horse Says Neigh [pp. 1349-1351]
	U. S. Urged to Reprocess Nuclear Fuel [pp. 1352-1353]
	Energy Forecasts: Sinking to New Lows [pp. 1353-1356]

	Briefing
	Spy Ship Got no Warning [p. 1354]
	Academy Says Curb on Cholesterol not Needed [pp. 1354-1355]
	Devita to Head NCI [p. 1355]

	Research News
	SS 433, What are You? [pp. 1357-1360]
	Carbon Budget not So out of Whack [pp. 1358-1359]

	Book Reviews
	Plant Science: Report from China [p. 1361]
	Memory as Cognition [pp. 1361-1362]
	Differentiation in Prokaryotes [pp. 1362-1363]
	Assemblies in Solution [p. 1363]

	Reports
	Rare Gas Isotopes in Hawaiian Ultramafic Nodules and Volcanic Rocks: Constraint on Genetic Relationships [pp. 1366-1368]
	Stratospheric Sulfuric Acid Layer: Evidence for an Anthropogenic Component [pp. 1368-1370]
	Anionic Constitution of 1-Atmosphere Silicate Melts: Implications for the Structure of Igneous Melts [pp. 1371-1373]
	Spaceborne Imaging Radar: Monitoring of Ocean Waves [pp. 1373-1375]
	Arctic Steppe- Tundra: A Yukon Perspective [pp. 1375-1377]
	Beta-Adrenergic-Receptor Localization by Light Microscopic Autoradiography [pp. 1378-1380]
	Hormone-Induced Sexual Differentiation of Brain and Behavior in Zebra Finches [pp. 1380-1383]
	Levels of Batrachotoxin and Lack of Sensitivity to its Action in Poison-Dart Frogs (Phyllobates) [pp. 1383-1385]
	Genetics and the Origin of a Vector Population: Aedes aegypti, a Case Study [pp. 1385-1387]

	Science Centennial [p. 1387]
	Back Matter [pp. 1364-1400]





