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COVER A multicell spheroid human squamous cell carcinoma (top) which is
used as an in vitro research model for intervascular microregions of larger, solid
malignant tumors or for small tumors where vascularization may be just beginning
(as shown at the bottom). Spheroid diameter is approximately 300 micrometers. See
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Film features

ow do thin liquid films flow

when they are only a few mole-

cules thick, and how do their
properties compare with those of bulk
liquids (page 189)? Israelachvili et al.
report that narrowly confined liquids
form discrete molecular layers and that,
in a compressible lateral-sliding device,
smooth surfaces shearing past each oth-
er exert a frictional force or shear stress
that depends critically on the number of
layers involved. Once a critical shear
stress is attained, sliding begins. The
viscosity of the thin film is seven orders
of magnitude higher than the viscosity
of the bulk fluid. With increasing thick-
ness, the physical properties of the film
resemble those of the bulk and their
behavior no longer depends on “quanti-
zation” or the number of layers that had
formed; for the samples studied, bulk
behavior was expected to be seen when
from seven to ten molecular layers scEa-
rated the two surfaces. The possibility
of making distinctions between proper-
ties of submicroscopic materials and
those of the bulk is of both theoretical
and practical interest.

Electric field x-ray
scattering

HE structures of viruses, synthet-

ic polymers, inorganic colloids,

and other materials can be
probed with a new scattering method
described by Koch et al. (page 194). In
the prototype experiment, tobacco mo-
saic virus (TMV) was used because this
type of virus has been intensively stud-
ied with other methods and thus struc-
tural comparisons are possible. A strong
electric field was applied to the virus
solution, and the axes of the virus parti-
cles became oriented parallel to the
field, forming end to end dimers. X-rays
were directed at the solution and scat-
tering patterns recorded; the relaxation
curves were similar to those obtained
with light sources. This adaptation of
electric field scattering technology for
use with x-rays should circumvent some
of the problems that have been encoun-

8 APRIL 1988
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tered with light sources: x-rays pass
through and therefore are not absorbed
(like light rays) by samples, and the
shorter wavelength of x-rays improves
the ratio of particle size to wavelength,
an important relation for ensuring that
scattering patterns will be repre-
sentative of internal structures.

Retinoblastomas and
growth factor

ETINOBLASTOMA cells lack de-
R tectable receptors for transform-

ing growth factor beta (TGEF-
B), one of several secreted substances
that restrain normal cell proliferation
(page 196). Receptors for TGF-B are
regularly found on normal cells and on
tumor cells including those, like the
retinoblastomas, that are of neuroecto-
dermal origin. In control cells, in this
case retinal cells from fetuses, treatment
with TGF-B inhibited cell division. In
contrast, treatment of retinoblastoma
cells with TGF-B had no effect on DNA
synthesis, cell division, or cell morphol-
ogy. The possibility that retinoblastoma
cells lacked receptors for TGF-B was
confirmed with binding studies. Kimchi
et al. propose that a TGF-B receptor
deficit on retinoblastoma cells might
foster tumor growth: lacking growth
factor receptors, the cells are able to
escape from the negative control that
TGF-B would otherwise exert over their
unchecked proliferation.

Beans and weevils

naturally occurring insecticide,
A arcelin-1, is found in wild beans;

it protects the bean seeds from
the insect pests Mexican bean weevils
(page 207). The gene for arcelin-1 was
transferred from wild beans to cultivat-
ed bean plants, and these plants then
produced seeds resistant to the weevils;
artificial seeds to which purified arcelin-
1 was added also were protected. Os-
born ¢t al. discuss how properties, activ-
ities, structures, and occurrences of ar-
celin-1 compare with those of phytohe-
magglutinin (PHA), a common plant

substance that also has some antipest
activities. Arcelin-1 has so far been
found in no bean cultivars and in only
10% of wild bean lines; PHA is found
in about 90% of wild and cultivated
bean lines. DNA sequences, derived
protein structures, and some biologic
activities of the two are similar; in addi-
tion, the two compounds have tightly
linked genes, are encoded by homolo-
gous genes, and probably are derived
from a common progenitor. In mam-
mals, PHA binds to carbohydrates in
the gut and disrupts epithelial cells; it
may do the same in the guts of suscepti-
ble pests. (Larvae of susceptible insects
that feed on the seeds typically die at the
first instar.) Arcelin, which also has
carbohydrate-binding activity, might
act similarly. Commercially, arcelin
might be of use for transfer into plant
seeds that otherwise are damaged by
weevils and other arcelin-susceptible in-
sect pests during storage.

Variations on a theme

HERE are more than 500 species

of Drosophila on the Hawaiian

islands (page 217). The extreme
isolation of the Hawaiian archipelago,
combined with the occasional upthrust
of a new habitable island, are credited
with this remarkably broad radiation
from probably only one or two founder
females. Hawaiian Drosophila have star-
tling morphologies. In addition, their
wide variability is expressed in court-
ship behaviors. Songs sung by male flies
in the presence of females of their spe-
cies were recorded for 20 of the 106
species of picture-winged Drosophila.
Some “sang” with their wings; others
vibrated abdominally. The acoustic fea-
tures of the songs fit into four distinct
groups: click-trains, complex pulse-
trains, “purrs” (simple pulse-trains),
and “hums” (simple tone songs). Hoy ez
al. suggest that novel sounds and novel
mechanisms for producing Hawaiian
love songs may have evolved in this
isolated tropical setting; some of the
tones and tunes had never before been
recorded and appear to be distinctive
for Hawaiian flies.
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temperature sensors,
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planned expansion
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capabilities, the new IR AutoFlow Incubators from
NuAire are today’s choice for the future. And Nu-Aire
stands behind these innovations with an impeccable
reputation for quality and dependability.

For a detailed look at the features and benefits of
the new IR AutoFlow Incubators, call Toll Free
for a free color brochure, 1-800-328-3352.

Consider the IR AutoFlow Incubators from
NuAire carefully. Then put the future at your
fingertips.

Automated Performance for the Most Demanding Environments

2100 Fernbrook Lane, Plymouth, Minnesota, US.A. 55441
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The Perfect Money Management System

y now, any reader of a daily newspaper should have come to the conclusion that

people are stupid, hesitant, and emotional about spending their own money, but

wise, bold, and objective when spending other people’s money. The second-guessers
of school boards, cities, the National Institutes of Health, Congress, and even presidential
candidates are supremely confident that they can handle matters far better than those to
whom the funds are entrusted. A sound fiscal policy would prevent people from spending
their own money and make them responsible for someone else’s.

Let us start, for example, with the rich. The rich are extremely unhappy, as evidenced by
their divorces, drug use, and interminable cocktail parties. There should be no trouble in
convincing the rich that giving money to the homeless is far better than escaping to the
Riviera or constructing new tax shelters for old loopholes. This approach would reinforce
their own self-images, as well as make them widely beloved in the community.

Once the rich have been reduced to penury, it would of course be necessary to
compensate them in some way, and a possible source is the philanthropic foundations.
Foundations are notorious for spending their money badly, as anyone who was turned
down for a grant will tell you. Foundations generally set criteria to find something new and
innovative; they admonish each grantee that funds are given only for a limited period, after
which the grantee must continue the project “from other sources.” Of course, everyone
knows that the only “other sources” are other foundations, thus requiring a massive game of
musical chairs. The idea of giving money to the rich, however, is so innovative that it is
bound to be popular with foundations, who will make lemmings look like individualists as
they rush to be first in this program.

This will, of course, require us to rescue the foundations, but fortunately there is a ready
and massive source of cash in one of the most inept organizations on the globe, the U.S.
military. The military, as everyone knows, spends its money ridiculously, buying garden
variety hammers for $2000 each, and sending troops off to godforsaken places that do not
even have three-star restaurants and may be as dangerous as downtown Manhattan. It
should take only 5 minutes of appropriate briefings to convince the joint chiefs of staff that
giving trillions to foundations will qualify as humanitarian aid and will actually be a lot more
fun than cruising around the Strait of Hormuz.

Recompensing the U.S. military will not be easy, but if there is one organization that is
running even more poorly than the U.S. military, it is the Soviet army. The decision to put
large numbers of troops in Afghanistan has got to be one of the monumental blunders of all
time, since that nation lacks oil, minerals, and even a Riviera. It should be no problem,
therefore, to get the military leaders to put their money elsewhere, but their willingness to
subsidize the U.S. army might take a little persuading. Still, Gorbachev, who is one of the
great public relations men of history, will think it is a terrific idea, and should be able to say,
“Who fights the guy who’s paying the rent?”

Ultimately, of course, this will require repaying the Soviet army. But that should be no
problem, because U.S. taxpayers are well conditioned to receiving infinite advice on how
their money should be spent. Nevertheless, there may be some complaint when they
discover that supporting the Soviet army is even more expensive than supporting their own
army. The increase in taxes will probably draw some fire, since the taxpayers will argue that
they were promised by Senator X or presidential candidate Y that the entire U.S. budget
could be balanced by “soaking the rich.” They will be reassured, however, when it is
explained that the politicians had told the truth, but had just left out the trifling detail that it
is the Internal Revenue Service that determines who is rich. When average taxpayers, who
earn $25,000 a year, have two children in college, and big mortgages, discover that they are
rich, they will, of course, rejoice at their new status and willingly assume any burden. A
minor problem may arise when these taxpayers discover that the increased taxes will prevent
them from paying the mortgage on the house, thus forcing them into the ranks of the
homeless. That simply completes the circle and is what we mathematicians call an internally
consistent system.

This fiscal philosophy will be greeted with enthusiasm, since most people find it so
painful to spend their own money and so much fun to spend other people’s.

—DANIEL E. KOSHLAND, JR.
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Dialog puts ideas in motion. It's the force
that changes the way you look at prob-
lems and solutions. Maybe even previous
hypotheses.

We're the largest online knowledge-
bankin the world. Our databases have
the chemical property, toxicity, regulatory
and patent information you need.

We have chemical substance, sub-
structure and identification information
online. Dialog also offers other databases
covering molecular formulae, ring data
and properties.

But what really sets Dialog apartis
how thoroughly we cover so many differ-

entindustries from chemistry to agricul-
ture to biotechnology. We can make a big
difference when a project demands more
than chemical information. Since it's all
on one service, you'll have what you need,
quickly and easily.

With Dialog you get more than in-
depth information. You get quality service
and training.

We're reasonable, too. All you pay for
is the time you spend using Dialog. There
is no minimum usage requirement.

So when you need a catalyst to get
ideas going, or to push them further, turn
to Dialog. And watch how your mind reacts.
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Or write to us at, 3460 Hillview Ave., Palo
Alto, CA 94304.

®
D'ﬂm INFORMATION SERVICES, INC.

A SUBSIDIARY OF LOCKHEED CORP.

The world's largest online knowledgebank.

800-3-DIALOG

Dialog Information Service ‘nc., 1988. All rights reserved.
Dialog is a service mark of Dialog Services Inc. Reg. U.S.
Patent and Trademark office.



equipped to be appropriately selective—and
even kind—in making post-retirement ap-
pointments, usually on a part-time basis
(and at an appropriately lower stipend).
They are ill equipped and incompetent to
discharge elderly colleagues for cause when
the seniors become liabilities rather than
assets to the academic enterprise. To expect
them to use performance criteria to dis-
charge superannuated tenured faculty, their
friends and colleagues, is wishful and un-
wise. The arbitrary age limit is an essential
protection.

The most valuable among the aging facul-
ty often welcome retirement as giving their
options greater flexibility. Some of the less
valuable follow Koshland’s blue-collar pat-
tern and opt for early retirement. There are,
however, a number of other less valuable
faculty who will hang on until the bitter
end. Without reasonable and arbitrary age
limits, most faculties and administrators are
morally incapable of coping with the prob-
lems that these tenacious colleagues present.

Reconsideration of national policy with
respect to retirement age is seriously needed.

M. BREWSTER SMITH

Board of Studies in Psychology
and Adlai E. Stevenson College,
Univerisity of California,

Santa Cruz, CA 95064

Stunned Sex Interviewers?

William Booth’s account of the lost sex
survey (News & Comment, 4 Mar., p.
1084) says that sex interviewers should not
be “phased” by details of sexual aberrations.
Have no fear. They may be “fazed” by such
items, but they can only be “phased” by
weapons in the hands of crewmen from the
starship Enterprise.

WiLLiAM R. GAFFEY
Monsanto Company,

800 North Lindbergh Bowlevard,
St. Louis, MO 63167

La Différence?

In her well-informed article “Why do
women live longer than men?” (Research
News, 9 Oct., p. 158), Constance Holden
mentions Verbrugge’s suggestion that the
difference in longevity “appears to be to
some extent biological.” This may be so,
although no attempt was made to specify
the biological roots of this difference by
relating it to the difference in metabolic rate
between men and women.

A plot of age-specific death rates of the
general population against the rate of oxy-

gen consumption—the oxygen quotient per
hour in calories per square meter of body
surface—separately for men and for women
at all adult age levels displays parallel curves
revealing that women, in contrast with men,
burn their fire of life at a rate that is 8 to
10% lower than that of men (1). Evidently,
a constant proportion of the difference in
longevity is based on the body mass—energy
expenditure relation. Truly, and literally:
“Vive la différence!”
RoLAND FISCHER
07190 Espories,
Mallorca, Spain

REFERENCES
1. R. Fischer, Experientia 22, 178 (1966).

Ervatum: In the letter “Behavioral research and AIDS
prevention” by William W. Darrow (25 Mar., p. 1477),
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Enmm:lnthemrt“DNA amplification for direc-
tion detection of 1 in DNA of peripheral blood
mononuclear cells” by Chin-Yih Ou ez al. (15 Jan ouﬂi
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Call 1-800-STATAPC, or, from California, Alaska, and Hawaii, call
1-213-470-4341. Place an order or just ask questions.

1-213-470-4341)
Telex: 263-199-STATAPC

B sy 4
Q@ [ ANOVA and ANCOVA ., : ot
:= Chi-square tests _.N :
m Cumulative functions Y T | -
Crosstabulation % 2 : :
° . . Hoat Q. R © et
; Covariance & Correlation u"\ :,%. ; 8 i £
matrices - _.‘o#t j , vS v
F-tests & t-tests MRS | . S 9 . . s
(75) Influence statistics o T 8 o 2 e S5 .. SR S 2 J :
Logit & probit R0 & 4
: Multiple-comparison tests - [ ;
Non-parametric tests e memm e s ‘ N
c Predicted and residual values . k] Q. > 55 :
| andom e e §
Regression m— -
o - — T
: Univariate statistics o w0 g
w Weighted & unweighted data S ’ ©
wems{ | And, more. R AL LT ne S
7, i s
2
$590. That’s the cost of joining the many others who have already discovered &
) 3 y =
STATA. Of course, quantity discounts, leases, and discounts for qualified (&)

Los Angeles, California 90064
1-800-STATAPC
(In California, Alaska, and Hawaii:

Computing Resource Center
10801 National Boulevard

fol-free  (0800) 3433297

T
Circle No. 282 on Readers’ Service Card




New Titles Available from

{ists
sclen s

)ouma“ St

gpITED BY

BATIONS AND
ClAssrooie B THe NEw

Scientists and Journalists:
Reporting Science as News

Edited by Sharon M. Friedman,
Sharon Dunwoody, and Carol L. Rogers

The public is interested in science and depends largely on
the mass media for the latest information. But how well do
scientists and journalists connect to communicate to the
public? This book examines the human aspect of the links
between scientists and journalists through the eyes of
both.

1985, 352 pp., hardcover; $24.95, AAAS members $19.95

Science and Creation:
Geological, Theological, and
Educational Perspectives

Edited by Robert W. Hanson

The creation/evolution controversy is examined by
scientists, theologians, educators, and historians. These
authors view the controversy as a false dichotomy and as
an attempt to force a choice between two ideas that are not
mutually exclusive. Includes case studies from several
states.

1986, 240 pp., hardcover; $24.95, AAAS members $19.95

Low Tech Education in a High Tech
World: Corporations and Classrooms in
the New Information Society

Elizabeth L. Useem

Are students in the U.S. developing the skills necessary for
a high technology society, or will it be technological boom,
educational gloom? Useem examines education in
California’s “Silicon Valley” and Boston’s Route 128, two of
the country’s leading high tech centers, and suggests ways
for education and industry to forge a stronger partnership
for the future.

1985, 256 pp., hardcover; $19.95, AAAS members $15.95

132

Science as Intellectual Property:
Who Controls Scientific Research?

Dorothy Nelkin

Who controls research? A growing number of legal and
administrative disputes raise critical issues of professional
sovereignty, scientific secrecy, and proprietary rights.
Nelkin offers cases illustrating the dilemmas that arise as
the interests of scientists, the rights of citizens, and the
security needs of government and industry come into
increasing conflict.

1984, 130 pp., softcover; $10.00, AAAS members $8.00

The Gene-Splicing Wars:
Reflections on the
Recombinant DNA Controversy

Edited by Raymond A. Zilinskas and

Burke K. Zimmerman

Questions of safety and ethics about recombinant DNA
techniques continue to surface. This book takes a look at
historical, political, industrial, scientific, and international
aspects of these issues. The authors show how lessons
learned from the experience can be used to cope with
similar issues in the future.

1986, 256 pp., hardcover; $24.95, AAAS members $19.95

G000 0000000000000 00000000 0000000000000

All orders must be prepaid. VISA, MasterCard, and
Choice accepted; include account number, expiration
date, and signature.

Send orders to: AAAS Marketing, 1333 H Street, NW,
Dept. M, Washington, DC 20005. Please add $1.50
postage and handling per order. Allow 4-6 weeks

for delivery.

Published by Macmillan, Inc., for the American
Association for the Advancement of Science
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Gradiqel‘" precast polyacrylamide gradient gels deliver high resolution results
qulcker cheaper and more aoeurately than any others, lneludlng your own.

[J Gradigel™ precast gels save tlme and money

[ Proprietary Gradigel™ gradient formula yields
VHR-PAGE™ (very high resolution).

0 Standard production technique and Geltech QA
screening assures consistent results.

[J Ideal for analytical and two-dimensional

separations. 5 Ty
O All gels are prepackaged and S e
ready to use. s i x

S
&
i :
S T
ele 0 de adige Preca Polya a de adie 3
Cassatis Buffer Gel Available Gradient (%) Straight Gels (%)
Size(HxW) | SDS | TBE | Thickness| 3-12 | 3-27 | 4-20 | 10-20| 17-27 | 7.5 12 16
16 x 18 cm X X 1.5 mm X X X X X X X
18x 18 cm X X 1.5mm X X
9x18cm % % 1.0 mm X X X X X X X
8x 10cm X X 1.0 mm X X X X X X
10x10cm X % 1.0 mm X X X X X X
12x10cm X X 1.0mm X X X X X X
50to] 3to | 20to | 15to | 3to | 100to] 50to | 30to
B D) (et 2000 | 2000 | 500 | 250 | 60 | 700 | 200 | 150
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Large, easy to read
Accu-Red™ markings are
permanently fused into
the glass.

Fine, sharp graduations
extend a full 270° around
the barrel for a simple,

precise meniscus reading.

The chemical strength-
ening of the Corex pipet
means far less scratch-
ing, chipping, clouding,
etching, and chemical
attack.

This Corex measuring
(Mohr) pipet is shown
actual size.
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YOU BREAK,
WE BUY

Only the Corex® pipet offers you a six month
replacement guaraniee

The Corex® pipet from Corning is the toughest
pipet ever made. It’'s chemically strengthened to
last up to six times longer than any other pipet on
the market.

That’s why Corning guarantees to replace any
Corex pipet you may break for six months. No
questions asked.

Exceptional Strength

See how well a Corex pipet resists chipping in
your glasswasher or drawer. See how little it
scratches from daily use. It won't fog or cloud,
even after repeated washings. A Corex pipet can
even survive a spinning roll off your bench.

Exceptional Choice

Because a Corex pipet is so durable, you'll find it
an exceptional choice—especially for unknown or
dangerous chemicals and infectious biologicals.

Exceptional Value

Couple the long life of a Corex pipet with unsur-
passed accuracy. Add in a 30% price reduction
plus the Corning guarantee. You'll find the Corex
pipet to be a most attractive, most economical buy.
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SEE FOR YOURSELF

Call for a Corex® pipet demonstration

and our new pipet brochure today:.
800-448-3400 ext. 935. Or send this

coupon for brochure with your name

and address to Corning Science Products,
Attn: Corex, PO. Box 7740, Corning, NY 14830.

Imagine what we can do together:

CORNING

SE-04-88-CP




The first name
In protein/peptide sequencing
announces a second option.




For every scientist who needs an easy
and reliable way to obtain sequencing
data. For every laboratory that demands
timely results and affordable quality...

The new Applied Biosystems Model
471A combines an elegant imple-
mentation of proven sequencing
methodology, a unique reaction system,
and the Applied Biosystems hallmark
valve block design into a simple

protein/peptide sequencer with on-line
PTH amino acid analysis.

We modified both the Edman
chemistry and the PTH amino acid
separation—to make it more
convenient, more economical. We ran
test after test in our own laboratories
to assure the quality and reliability
you've learned to expect from
Applied Biosystems.

The Model 471A.The new option
in protein/peptide sequencing; the
latest addition to our growing family.
Contact Applied Biosystems for
more information today.

€Dl sesmems

U.S.A. 850 Lincoln Centre Drive, Foster City, CA 94404. Tel: (415) 570-6667,
(800) 874-9868, in California (800) 831-3582. Telex: 470052 APBIO UL
‘Warrington, UK. Tel: 0925-825650. Telex: 629611 APBIO G.

‘Weiterstadt, West Tel: 06151-87940. Telex: 4197318 ABID.

Paris, France. Tel: (1) 48 63 24 44.Telex: 230458 ABIE

Milan, Italy. Tel: 02-8351349.

East Kew, Australia. Tel: (03) 859-9571. Telex: 30625, ATTN.: ME 1764.
Tokyo, Japan.Tel: 3 877 0071.

For information circle reader service number 183
For sales call circle reader service number 184



There's nothing new about brass. More than 2000
years ago, the Romans were forging it into the coin of
their realm.

But with highly refined alloy formulations providing
a rare blend of tensile strength and ductility, there is

also nothing better than brass for optimizing precision
machining. Impervious to rust, highly resistant to
corrosion, heat and wear, brass then holds its fine-tooled
precision through infinite repetitions.

Thats why such superior brass is integral to the
design of an Olympus microscope. In critical components
such as the gears of the focusing mechanism and the rack
and pinion assembly of the stage, the right brass alloy
assures unsurpassed accuracy and ease of operation.
Without fail.

On microscopes like the AHS, IMT-2 or the BH-2
Series, precision machining couples with optics of
stunning clarity to give you the one thinga mlcroscope
must provide—superior vision.

The microscopes of Olympus—they'll change the
way you look at things.

For a demonstration, call toll-free: 1-800-446-5967.
Or write for literature to Olympus Corporation, Ptecasxon
Instrument Division, 4 Nevada Drive, Lake Succes

New York 11042-1179. OLYM

In Canada. W. Carsen Co,, Ltd., Ontario.




Natural
Science

One Man's Owl /. _,
Bernd Heinrich et e b &

One Man's Owl invites the reader to share in the
experience of watching a great horned owl that Bernd
Heinrich adopted during a late spring snow. Combin-
ing reflections on natural history with a journal of the
owl's development, the book is an engaging chronicle
of how the author and ""Bubo’’ came to know one
another over three summers spent in the Maine
woods, and how Bubo eventually grew into an
independent hunter.

Heinrich watched Bubo with open-ended questions
in mind, particularly in relation to the hunting skill of
owls and the ''mobbing’’ of the owl by other birds.
While not intended as a scientific treatise, this work
includes the author's speculations on why mobbing
birds remain unscathed by the owl.

One Man's Owl, including the author’'s own draw-
ings and photographs, is a compelling journal of field
research and personal observations.

". . .everything from its acid-free paper to its
excellent references proclaims that this is a serious
book. . . .One Man's Owl straddles the line between
formal science and sheer love of the wild, and does it
beautifully’’ —Los Angeles Times
Cloth: $19.50 ISBN 0-691-08470-X

Why Preserve Natural Variety?
Bryan G. Norton

For all persons seriously concerned about the
destruction of natural environments in the contem-
porary world, this book presents a comprehensive
rationale for preserving wild species and ecosystems.
Bryan G. Norton appeals most centrally to "transform-
ative value,’ the power of human contacts with wild
species to transform and uplift the human spirit.

Sponsored by the Center for Philosophy and Public Policy
at the University of Maryland

Studies in Moral, Political, and Legal Philosophy
Marshall Cohen, Editor

Cloth: $30.00 ISBN 0-691-07762-2

The Preservation of Species
The Value of Biological Diversity
Edited by Bryan G. Norton

Gathered at the Center for Philosophy and Public
Policy at the University of Maryland, members of a
multidisciptinary working group held extensive
discussions on the preservation of biological diversity
on earth. From these sessions emerged a book that
addresses two related questions: first, why preserve
species, and, second, what priorities should govern
decisions when there are insufficient funds to save
all species?

"All in all, a splendid publication. . . .It aims for the
middle ground between overly theoretical analysis of
the value of species, and principles and practices of
wildlife management. . . .Let's hope that. . .it will be
re-issued in paperback, at a price that will allow it to
enjoy the wide circulation it deserves!’ —Oryx
Now in paper: $16.95 ISBN0-691-02415-4

The Darwinian Heritage
Edited by David Kohn

Representing the present rich state of historical
work on Darwin and Darwinism, this volume of
essays places the great theorist in the context of
Victorian science. The book includes contributions by
some of the most distinguished senior figures of
Darwin scholarship and by leading younger scholars
who have been transforming Darwinian studies. The
result is the most comprehensive survey available of
Darwin's impact on science and society.

"“The Darwinian Heritage is a richly detailed volume,
daunting in size. It contains 31 essays, many of which
break new ground.” —London Review of Books
Now in paper: $25.00 ISBN 0-691-02414-6

The Book

of Naturalists
An Anthology of the
Best Natural History
Edited by William Beebe

Anyone curious about animals, nature, or the
history of biology will find much of interest in this
ample and varied collection. Reflecting his infectious
enthusiasm for ''the best natural history,’ Beebe's
personal assortment of favorites includes excerpts
from massive sources, such as Audubon and Darwin,
and intriguing pieces from lesser known authors.

Arranged in chronological order, the small master-
pieces here range from Aristotle to Rachel Carson.
Here is an engaging book that is perfect for browsing,
bedtime reading, and gift giving.

Paper: $12.50 ISBN 0-691-02408-1
Cloth: $45.00 ISBN 0-691-08466-1

AT YOUR BOOKSTORE OR

Princeton University Press
41 WILLIAM ST. ¢ PRINCETON, NJ 08540
609-452-4900 « ORDERS: 800-PRS-ISBN (777-4726)
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SigrmalPlot software
creates publication quality
charts & graphs For

the scientist.

7 IBM PC and Compatibles

Create professional graphs For scientific = Greek and math symbols
publications, poster sessions, or lectures. w Polynomial curve Fitting, and more...

Unlike business software, Sigma-Plok con- Accepts ASCII and DIF data Files From

tains essential scientific Features. Lotus, dBase, or your own programs.
u Automatic error bars Support For Hewlett-Packard and

u Multiple graphs per page compatible plotters, HP Laserjets, and
m 55,000 points per dataset selected dot matrix printers. Money-

back guarantee.
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exceed the highest optical specifications. Let HELLMA'’s 60 years of
experience assure you of precision fusing and flatness.

FLAT OPTICS NEW FROM HELLMA
High Precision Optical Components custom manufactured to your
specifications using the most advanced technigues in grinding, milling

and ultrasonic drilling.

@ HELLMA BENELUX B.V. HELLMA ENGLAND LTD. HELLMA INTERNATIONAL INC.

Telephone (03) 887.1835 Telephone (0702) 342007, 335267 Wmmmmﬁ

HELLMA BENELUX B.Y HELLMA FRANCE SARL @ HELLMA SKANDINAVIA A/S
Telephone (070) Telephone (02) 689517

@ b g mmm1w ! m(g‘:msm
HELLMA CELLS ING. O HELLMA ITALIA SRL. @ HELLMA SWISS SA.
Telephone (718) 544-9534 Telephone (02) 5473508 - Telephone (081) 258076

HELLMA GmbH & Co. :

Glastechnische-Optische Werke

7840 Mullheim/Baden, W.-Germany ® PO. Box 1163

Telephone 07631/5575 « Telex 772987 e« Telefax 07631/13546

M :
Exclusive in the U.S.A. —'—IELLMA’— 25th Anniversary

118-21 Queens Blvd., Forest Hills, N.Y. 11375
(718) 544-6910 (718) 544-9534 FAX (718) 263-6910

See us at Hall 7 Booth A14 Analytica and Het Show Circle No. 146 on Readers’ Service Card



BURN YOUR REFERENCE CARDS!

REF-11"

Computerizes your REFERENCES
and prepares your BIBLIOGRAPHIES

O Maintains a data base of references

O Searches for any combination of authors, years
of publication, reference title, publication title,
keywords or abstract

O Formats bibliographies exactly as you want them

O Reads your paper, inserts citations into the paper,
and prepares a bibliography of the references
cited (optional)

J Downloads references from MedLine data bases
such as NLM, BRS and DIALOG (optional)

IBM PC/XT/AT, MS-DOS, CP/M 80 . .. sl 9500

RT-11, TSX-Plus, RSX-11,P/0S . ... .. 325000
VAX/VMS (native mode) ............ 835000

ANY
ANY MANUAL
MANUAL 81500 & DEMO 320‘"’
322 Prospect Ave., Hartford, CT 06106
(203) 247-8500

Connecticut residents add 7z % sales tax.
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INTRODUCING NARISHIGE USA’s
Complete Mic,romanipulg

Narishige USA is the exclusive USA source for Narishige Co.,
Japan. We sell and service the newest Narishige products
through a select group of dealers across the country.

The advantage to you is:

* Immediate Delivery * Local Sales and Service * Exceptional
Values * One-Year Warranty

For the name of your local dealer or more information call:
[ namisige )
NARISUIIEGDN UIN, IO,

One Plaza Road, Greenvale, NY 11548 « (516) 621-4588
(800) 445-7914

Circle No. 21 on Readers’ Service Card

The Tradition
Continues...

Model 60DS CIRCULAR DICHROISM SPECTROMETER

N“/ :
ASSOCIATES

810 Towbin Avenue, Lakewood, NJ 08701 USA
201-367-1663, TWX: 710-723-8332, 1-800-242-2848
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For nearly 70 years we’ve been helping
educators like you plan comfortable
retirements. But it’s our SR As that give
you the extra income to really get the most
outof life.

Available to the education commu-
nity only, Supplemental Retirement
Annuities reduce your reportable income,
so you get immediate tax savings. Contri-
butions and earnings are fully tax-deferred
until you receive them when you retire.

You can choose an SRA from TIAA,
or one from CREE" Or you can have both,
inany combination you like.

Whichever combination you choose
you’ll have the option at retirement to re-
ceive partor all of your funds in a lump sum,
fixed-period payments, or lifetime income.

SRAs from TIAA-CREE They’ll
help you get the most out of school. And
the most out of life.

v~ Ensuring the future
.
for those who shape it”
*TIAAs rate of return on new premiums is 8.75%, guaranteed
through 2/28/89. Dividends are declared for one year at a time. For
1987, CREF's net total investment return was 5.1%. CREF's return is

based on common stock performance. Past performance is not
indicative of future results. For information, call 1 800 223-1200.
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DESIGNER GENES FROM BRITISH BIO-TECHNOLOGY

A game for 2 or more Molecular Biclogists.
Each player throws a die moving his counter the corresponding number of squares. Any throw bringing a
player to the foot of a ladder enables the player to move up that ladder. If a throw brings a player to the
top of a double helix, the player must return to the square at the foot of that helix. The first player to
reach square 24 is the winner.

Research into Molecular Biology is often like this. A minor
setback can easily returmn you to square 1. But with British
Bio-technology, nothing is left to chance. With our range of Designer
Genes® you'll find that your research is always on the up and up.

British Bio-technology genes can be used to express recombinant proteins (and
novel variants) and most genes can be used for the production of hybridisation probes.

We will also custom synthesise any form of DNA from the smallest oligonucleotide
to the largest double stranded gene.

And our service is cost-effective, rapid and efficient.

For further information on our range of Designer Genes® and custom gene
synthesis service write or phone today.

BBL Designer Genes® — make the right moves in Molecular Biology.

o-technology Limited

rook House, Watlington Road,
Cowley, Oxford OX4 5LY
Telephone (0865) 718817

U.S.A. & CANADA: Beckman Instruments Inc. Bioanalytical Systems Group. 2500 Harbor Boulevard. Fullerton, CA 92634-3100 U.S A, Tel: 714-871-4848
Fax: 910-592-1260. Tix: 678413,

SOUTH AMERICA: Biotech S.A., Sheraton Centre T.I. Avenida Niemeyer, 121 Leblon, CEP 22072, Rio de Janeiro, Brazil Tel (021) 2599862

Tix: (021) 32514 ATOZ BR.

JAPAN: Toyobo Company Limited, Biochemical Operations Department, 2-8 Dojima Hama 2-Chome, Kitaku, Osaka, 530 Japan. Tel: (06) 348-3786.

Fax: (06) 347-0839. Tix | 63465 TOYOBO, Sole importer: Mitsubishi Corp, Osaka Branch Industrial Textile Dept Fax (0B65) 717598
ITALY: AMS Bictechnology Europe Limited, Via Sansovino, 8, 20133 Milano -1, Italy. Tel: (02) 206251. Fax: (02) 200315, Tix: 335661 Pilmea 1. Telex 838083
SPAIN: AMS Biotechnology Europe Limited, Argensola, 6 (4.-5). Madrid. Spain. Tel: (91) 208 56 93. Fax: 4103108, Tix: 41663,

PORTUGAL: AMS Biotechnology Europe Limited, Rua Dos Lusiadas, 5 (5-1), 1300 Lisbon, Portugal, Tel: 01 638788. Tix: 65311 LUTEJEQ P, BIOTEC G
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Assoon
as Polaroid.

1ether you're doing pure research,
R&D, or Quality Assurance, you
want to be able to share the fruits of

your labor without delay.

On the other hand, you want
to be able to get the results you need without
sacrificing quality for speed.

With Polaroid you get the best of
hoth worlds. Because with Polaroid instant
film you can get the quality images you want,
when you want them. Whether you need to
document, present, analyze, file, or transmit
your findings, you can do it all AS AP -

As Soon As Polaroid instant images.

QUALITY AS.AP
Polaroid instant photographic
images are often indistinguishable from those
that take hours or days to get by conventional
wet-process methods. You'll find with Polaroid
films you can capture even the subtlest details
of your subjects.

SIMPLICITY AS.A.P

Part of the reason Polaroid films
are so quick to use is because they're so simple
to use. Forget darkrooms, special facilities,
or photographic staff. In most cases, instant
imaging is no more complicated than push-
ing a button. With many Polaroid imaging
systems you can take images that eject and
develop automatically —with no pulling, tim-
ing, or peeling.

STABILITY A.S.A.P.
Polaroid instant color and
black and white prints are far superior in
quality and stability to thermal prints. In fact,
Polaroid sheet and pack films, when stored
properly, deliver image stability comparable to
conventionally-processed photographic prints.

SERVICE A.S.A.P

Because we're instant imaging
professionals, with more than forty years of
experience in the scientific field, we're in a
unique position to analyze your photographic
needs and provide you with imaging solutions
that no one else can. What's more, we back
up these solutions with service that includes
atechnical assistance toll-free hotline and a
network of application specialists.

Quality Simplicity. Stability. Ser-
vice. Some may be able to deliver a couple
of them. A select few can deliver all of them.
But only one— Polaroid - can deliver them
all ASAP

Polaroid
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S.E.M. Image of a Heart Valve —
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Oscillograph Image —
Type 667

Electrophoresis Pat
Enzyme Digestion of
Polacolor ER Typ

. ~ S




Speed Normal

ISO&DIN Development Special
Result Product Format/Size equivalents’ Timeat75° Characteristics
Instant Color Type 779 Integral Pack 1SO 640/29° Self-timing Balanced for daylight and
Prints 31/2x41/ain, electronic flash.

Time Zero Integral Pack 1SO 150/23° Self-timing Balanced for daylight. Image

Type 778 312x4Yain. visible in 10-15 seconds.

Type 909 Ir'\tegral Pack 1SO 640/29° Self-timing Balanced for daylight

4x41in. and electronic flash.

Type 339 Integral Pack 1SO 640/29° Self-timing General purpose, high speed,

4.5x4.2in. medium contrast.

Polacolor ER Pack 31/4x4ain. 1SO 80/20° 60 seconds Medium contrast; extended

Type 669 dynamic range. Balanced for
daylightand electronic flash.

Polacolor ER Pack 4x5in. 1SO 80/20° 60 seconds Medium contrast; extended

Type 559 dynamic range. Balanced for
daylight and electronic flash.

Polacolor ER Sheet4x5in. 180 80/20° 60 seconds Medium contrast; extended

Type 59 dynamic range. Balanced for
daylight and electronic flash.

Polacolor ER Sheet8x10in. 180 80/20° 60 seconds Medium contrast; extended

Type 809 dynamic range. Balanced for
daylight and electronic flash.

Instant B&W Type 331 Integral Pack 180 400/27° Self-timing Medium contrast, automatic
Prints 4.5x4.2in. development.

Type 612 Pack 31/ax4/ain. 18O 20000/44° 30 seconds Ultra high speed for
oscilloscope recording.

Type 667 Pack 31/ax41/ain. 1SO 3000/36° 30 seconds General purpose, high speed
film. No coating required.

Type 52 Sheet4x5in. 1S0400/27° 15 seconds \éVide'tonal range, superb

etail.

Type 53 Sheet4x5in. 1SO 800/30° 30 seconds Medium contrast film. No
coating required.

, Type 57 Sheet4x5in, 1SO 3000/36° 15seconds fC‘.-‘ieneral purpose, high speed
iim.

Type 553 Pack 4x5in. 1SO 800/30° 30seconds General purpose, high speed
film. No coating required.

Type 803 Sheet8x10in. 1SO 800/30° 30seconds Fine grain medium contrast

. film.No coating required.
Print & Negative Type 55 Sheet4x5in. 1SO50/18° 20 seconds Negative requires brief
clearing in sodium sulfite
solution, washing and drying
beforeuse.

Type 665 Pack 3/ax4ain. 1SO 80/20° 30 seconds Negative requires brief
clearing in sodium sulfite solution,
washing and drying before use.

Instant Color Colorgraph Pack 3'ax4ain. 1SO 80/20° 4 minutes Small format overhead
Overhead Type 691 projection use.
Transparency Colorgraph Sheet 8x10in. 1SO 80/20° 4minutes For overhead projection use.

Type 891

Instant B&W Type TPX Sheet 8x10in. N/A 60 seconds Medium to high contrast.

Radiographic High speed Orthochromatic

Transparency sensitivity. No darkroom
needed.

Instant 35mm PolaChrome CS 35mmRoll 1SO 40/17° 60 seconds General purpose, continuous

Color Slides (12 & 36 Exposures) tone color.

High Contrast 35mm Roll 1SO40/17° 2minutes High contrast color for text

PolaChrome (12 Exposures) and graphicimaging.

PolaBlue BN 35mm Roll 1S04/7° 4 minutes White-on-blue negative

(12 Exposures) (Tungsten) film for word slides, charts
IS0 8/10° andgraphs.
(Electronic
Flash)
Instant 35mm PolaPan CT 35mm Roll 1ISO 125/22° 60 seconds General purpose, continuous
B&W Slides (12& 36 Exposures) tone black and white.
PolaGraph HC 35mm Roll 1SO 400/27° 2minutes High contrast black and white.
(12 Exposures) Ideal for line copy.

We also have many other films to meet additional applications.
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Test and
Measurement.
Polaroid Type

667 black and
white high speed
print film and
Polaroid

DS-34 Direct
Screen Camera were used to document this
oscillograph.

Biotechnology
Polaroid Polacolor
ER Type 669 film
and the Polaroid
MP- 4 Multipurpose
Camera were used
to produce this
image of an electrophoresis pattern from an
enzyme digestion of Plasmid DNA. Type 667 and
Type 53 black and white films are also used for
electrophoresis documentation.

Physical Science. This

white on blue slide of the

~ molecular structure of galac-

~ tosamine was made with new
Polaroid PolaBlue Instant
35MM Slide Film. New PolaBlue
provides bright, high quality, white on blue slides

in minutes for presentation or documentation. It’s
more cost effective than traditional methods of
making blue slides.

Polaroid offers you more than forty
different instant film types — an entire world of
solutions - for general purpose or highly specific
applications.

With Polaroid instant color or black
and white print films, you can actually speed up

the process of scientific inquiry by providing faster
documentation. With records available in seconds,
you can be certain you have what you need, so you
can quickly move on to the next stage of your
experimentation or research.

You'll also be able to analyze your work
more quickly and thoroughly than ever before.

As for presentations and meetings,
there’s simply no faster way to get the images you
want than Polaroid instant 35mm slides and over-
head transparencies.

Polaroid also offers you a complete
range of instant imaging systems, including close-
up and direct screen cameras, copy stands,and
electronic imaging systems for recording from
video sources and personal computers.

In many cases, our instant imaging
equipment has been developed by working hand-
in-hand with the leading scientific equipment
manufacturers. The results are instant imaging
systems that deliver fast, easy, and lasting photo-
graphic records from computers, video systems,
microscopes, oscilloscopes, and many other scien-
tific instruments.

And you get it all A.S.A.P. — As Soon As
Polaroid.

Polaroid instant images. If you're not
using them, you're missing instant access to an
entire world of scientific knowledge.

For a complete brochure (please
specify whether you want information about the
Quality Assurance field or the Research field) about
Polaroid instant imaging solutions for the profes-
sional scientific community, or for a free consul-
tation, call 1-800-343-5000. Or write, Polaroid
Corporation, Dept. 687, P.0O. Box 5011, Clifton,

NJ. 07015.

Polaroid

“Polaroid” **Polacolor”” *“Polapan” *‘Polachrome” *“Polagraph” *“Colorgraph” ® *“AutoFilm” ‘FreezeFrame” *‘PolaBlue”™ © 1988 Polaroid Corporation.



S.E.M.Image of Inner Surface Cavity
of a Nickel-Tin Eutectic Alloy Sphere —
Type 55

d Circuit -

S.E.M. Image of an Integrated Circuit -
PolaPan Type 52

Cost Analysis Graph —
Colorgraph Type 691
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Electronics.
PolaPan Type 52
sheet film was used

to capture this split-
field S.EM. of an
integrated circuit. This
black and white, fine
grain print film offers a wide tonal range and
provides superb detail.

Quality Assur-
ance. This parti-
cle analysis of 2
metal alloy, shown
on Polaroid High
- Speed AutoFilm
Type 339, displays
consistent satu-
rated color and
requires no pulling, timing, or peeling, It was
made with the Polaroid FreezeFrame Video
Image Recorder

Failure Analysis.
This S.E.M. image of 2
heart valve, magnified
18, is on Type 55
instant film. This
black and white sheet
film provides you with
a positive and negative to make high quality, pro-
fessional images.

Metallurgy. This
S.E.M. image magni-
fied 4000x is of the
inner surface shrink-
age cavity formed on
solidification of a
nickel-tin eutectic
alloy sphere levitated in microgravity aboard the
space shuttle. To capture the fine detail, Polaroid
Type 55 black and white instant film was used.

(Clean Room
Microscopy.
Polaroid AutoFilm
Type 339 was used
to produce this
photomicrograph
of an integrated
circuit viewed
through an optical
microscope.

Non-Destructive
Testing. This X-ray of
a representative group
of pens was made on
Type 53 to view the

alignment of the parts.
This general purpose

LA

high speed film requires no print coating,

Presentations. An
instant color over-
head transparency,
such as this cost
analysis graph, can
be made using
Polaroid Color-
graph Type 691
film. This full color film creates small format over-
head transparencies so the latest findings can be
presented instantly. The actual graph was generated
on a personal computer using the PalettePlus
Computer Image Recorder

COST OF QUALITY
OF MANUFACTURING §

WMOr ddOr MO 4 O
External Faure W Aperats
Provestion

Graphic Design. To capture
the subtle color differentia-
tions in this CAD/CAM image
of a ball bearing, new Polaroid
High Contrast PolaChrome
Instant 35MM Slide Film was
used. New High Contrast PolaChrome provides
bright, high quality; color slides in minutes for pre-
sentation or documentation.






