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Beckman Airfuge’
Ultracentrifuge-

it sediments small
samples in a hurry.

The Beckman air-driven miniature ultracentrifuge is
one of the most useful developments in centrifugation
in years: it is the ideal answer to the previously dif-
ficult problem of how to run small sample volumes at
high forces.

Essentially, the Airfuge can pellet any material that
can be sedimented in any ultracentrifuge. But the
Airfuge does it in a fraction of the time. In 2% hours,
for example, the Airfuge effectively separates lipo-
proteins in human serum. Leukemia viruses are pel-
leted in 45 minutes. Most biological particles can be
sedimented in the Airfuge in less than an hour.

The Airfuge is efficient because sedi-
menting particles do not have far to travel to
reach the wall or bottom of the small tube.
Furthermore, since there are no tube caps
to attach, samples can be spin-
ning at 100,000 rpm at forces to
160,000 g within one minute
of the time they are brought to
the lab bench.

When you have small vol-
umes of sample to centrifuge
rapidly, remember: there is an
ultracentrifuge that’s the right size
for them —the Airfuge. For a de-
scription of the Airfuge and a list of its »
applications, write for DS-476/502 to ! : , BREnman
Spinco Division, Beckman Instruments, bl Airfuge
Inc., 1117 California Ave., Palo Alto, :
CA 94304.

The fixed-angle rotor holds 6 tubes of The stator pad has vertical jets to levi- Operation is quite simple. A single

175 1 each—total rotor volume ap- tate the rotor. Driving jets take the knob adjusts air pressure to control
proximately 1 ml. Three different rotor to full speed in 30 seconds. rotor speed. The only other control is
tube materials are available. the timer.

BECKMVIAN’
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rpi .
combines it all...

===Expanded
Line...includes new
cocktails, solubilizers
& vials.

Foralpha, beta, gamma,
& x-ray contamination
and radiation
monitoring.

Antisera for RIA,

affinity chromatography,
immunoelectrophoresis,
& immunodiffusion.

World’s most extensive
line of fluorometric &
histochemical enzyme

\ substrates.

Highest purity
biochemicals available.

Over 500 labelled com-
pounds listed at lowest
industry prices...180
are exclusive.

...Quality
... Price
...Service

call or write today for your free copy.

Research Products International Corp.
2692 Delta Lane

Elk Grove Village, lllinois 60007
Telephone (312) 766-7330

Telex 28-2595 TWX 910-420-1212
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In 1900, the ‘‘correct’” (that is, ulti-
mate) arrangement of motorcycle ele-
ments—engine (A), drive mechanism
(C), fuel tank (J), and battery (H)—was
neither self-evident nor deducible from
scientific laws. Alternative arrange-
ments had to be visualized and tried.
By such tentative choices, technical
designers ordain the shape of our man-
made world. See page 827. [From W.
W. Beaumont, Motor Vehicles and
Motors, Westminster and Philadelphia,



Trasylol

Inhibitor of proteolytic enzymes

(Primary structure of the Trasylol molecute)

If you are working with
proteins, Trasylol will put a
stop to proteolytic break-
down.

Trasylol®

(aprotinin, bovine trypsin-
kallikrein-inhibitor, Kunitz-
inhibitor),

the natural proteinase
inhibitor from bovine organs,
offers exciting possibilities
not only in all fields of biolo-
gical research. Increasingly
Trasylol is also being used

in experimental and diagno-

stic laboratory investigations.

With reference to radio-
immunoassay of glucagon
and other hormones of the
gastrointestinal tract it has
been stated that

"addition of aprotinin (Trasylol)
almost completely inhibits
the proteolytic degradation,
and, unlike other inhibitors ...
does not affect antibody
binding.” "2

1) S.R. Bloom: Hormones of the Gastrointestinal Tract.
Brit. Med. Bull. 30, 62-67 (1974)

2) A.M. Eisentraut, N. Whissen and R. H. Unger: Incubation
Damage in the Radioimmunoassay for Human Plasma
Glucagon and its Prevention with “Trasylol". Amer. J.
med. Sci. 255, 137-142 (1968).

The commercial preparation contains
10,000 KIU (Kallikrein Inactivator Units) per
ml in a sterile isotonic solution with 0.9%
benzylic alcohol as a preservative.

Trasylol® s available in boxes of
5 ampoules of 10 ml each (in the USA for
laboratory use only) through:

Mobay Chemical Corporation
FBA Pharmaceuticals

425 Park Avenue, New York, N.Y. 10022, U.S.A.
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For Ultrasonic Non-Destructive Testing

Now the accuracy and convenience
of a digital counter/timer is avail-
able to you for ultrasonic non-de-
structive testingin foundries, medical
diagnostics, and materials research.
With the Tektronix 7D15 Universal
Counter/Timer and this plug-in
oscilloscope you can measure mate-
rials properties, determine thick-
nesses and locate flaws quickly and
easily with accuracies up to *2
nanoseconds.

The ultrasonic pulse measurement
system featured here includes a
three-compartment Tektronix 7603
Oscilloscope, a 7B53A Dual Time
Base, a 7A22 Differential Amplifier
and the 7D15 Universal Counter/
Timer.

Easy Operation

The 225-MHz 7D15 Counter/Timer
offers a unique measurement fea-
ture—dual trigger arming. Now you
select the measurement interval right
on the scope crt, the 7D15 makes the
measurement, and the measurement
results are read out directly on the
crt. No more counting graticule lines
or time markers to measure pulse
velocities through materials or
tissues.

Digital Accuracy

Typically counter/timers have been
unsuitable for pulse/echo ultra-
sonic testing, because their trigger
circuits are unable to distinguish
between major reflections and minor
reflections or noise. The 7D15 trig-
ger arming circuits automatically
mask out minor reflections and noise
from the measurement interval. You
thus have the combined advantages
of digital timing accuracy and the
ability to visually select the measure-
ment interval on the crt.

pick
plug-in |
scope

Tailor the System To Your Needs

The 7D15 is the heart of this ultra-
sonic testing system. With the 7603
mainframe, you can select an ampli-
fier plug-in to drive the 7D15 that
provides the bandwidth and sensi-
tivity required for your application
today. The 7A22 Differential Ampli-
fier shown here allows you to trigger
your 7D15 on signals as low as 10
uV. Tektronix offers a wide variety of
other amplifier plug-ins including a
100 MHz differential amplifier and a
number of dual input amplifiers.

To display single-shot or low rep
rate pulses on the crt, select one of
the Tektronix storage mainframes to
use with your 7D15. In a storage
mainframe the 7D15 gives you 10 ns
resolution for single-shot measure-
ments.

To order the plug-in ultrasonic pulse
testing system described here or to
receive selection assistance, call
your local Tektronix field office.* For
a full product demonstration, contact
your local Tektronix field engineer

or use your reader service card. For
a copy of our application note,
“Ultrasonic Pulse Measurement with
Digital Accuracy,” use your reader
service card or write Tektronix, Inc.,
P.O. Box 500, Beaverton, OR 97077.
In Europe, write Tektronix Limited,
P.O. Box 36, St. Peter Port, Guern-
sey, Channel Islands.

The 7000-Series...

more than an
oscilloscope

*Ordering information:

7603 Oscilloscope ............. $1995.
7D15 Universal Counter/Timer ..$1825.
7B53A Dual Time Base ......... $1050.
7A22 Differential Amplifier ...... $ 950.

U.S. sales price F.O.B. Beaverton, OR

Tektronix

COMMITTED TO EXCELLENCE

For Technical Data Circle No. 140 on Readers’ Service Card.

For Demonstration Circle No. 141 on Readers’ Service Card.



MATERIALS

New realities in the world of
materials are rapidly changing the
way we live, now and in the future.
In MATERIALS: RENEWABLE
AND NONRENEWABLE
RESOURCES, some of the
country’s foremost authorities take
a probing look at these realities,
exploring national policy implica-
tions, energy constraints, environ-
mental concerns about materials
production and use, perspectives in

‘. . . the prospects for
economic prosperity and
perhaps for peace in com-
ing decades will depend
on how the world adjusts
to new constraints and
new expectations . . .”’

from the Introduction

needs and supplies, high
technology materials, and renewa-
ble and reusable resources. The
result is rare and refreshing — a
detailed study that not only
identifies critical problems but also
presents the authors’ consensus
that, in principle, these problems
are solvable. This is avital collec-
tion of papers for anyone interested
in materials research, production,
supply, or use.

Retail $10.00 casebound,
$4.00 paperbound;

AAAS Member
$9.00 casebound,
$3.75 paperbound

THE NEW
TECHNOLOGIES

ELECTRONICS
Despite the range of phenomena
that have been discovered through
electronics research, most of
us are not prepared to take full
advantage of the electronic ad-

shaping
the

fufure vances that already are available
or are soon to come. Helping

you to avoid future shock — and be

Of our ready for the prospect that
World electronics technology increasingly

will govern the way we work,
play, and interact with the world

“It is clear that the
capability of some elec-
tronic devices . . . is de-
veloping more rapidly
than applications can
be conceived of and
introduced.”’

from the Introduction

around us — is a major goal of
ELECTRONICS: THE CONTINU-

ING REVOLUTION. This

fWO new important new addition to the

: AAAS compendium series ex-
COmpenle plores the past, present, and
f future role of electronics in such
rom diverse areas as banking, medi-

cine, communications, education,
defense, employment, and more.
Be ready for tomorrow — order
your copy of ELECTRONICS today.

(]

Retail $12.95 casebound,
$4.95 paperbound;
AAAS Member
$11.95 casebound,
$4.45 paperbound

/

[J casebound ($10.00 retail; $9.00 AAAS member)

American Association for the Advancement of Science
1515 Massachusetts Avenue, N.W., Department D
Washington, D.C. 20005

[ casebound ($12.95 retail; $11.95 AAAS member)

[J Check enclosed (payable to AAAS)

Remittance must accompany member orders. Please allow 6-8 weeks for delivery.

Send your order to

~

ELECTRONICS
[ paperbound ($4.95 retail; $4.45 AAAS member)

MATERIALS
O paperbound ($4.00 retail; $3.75 AAAS member)
] Please bill me

State Zip

Name
Series and bulk
order information Address
tvailable on request
City

/

816
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Not just a
stripped-down
standard microscope,
but built from the
beginning for the
classroom and

busy lab.

New from Nikon:

Model SC

student microscope.
Bright optics

and tamper-proof
durability.

It takes creative engineering to build a
really good student microscope. Su-
perior new optics designed for higher
contrast and resolution, plus sturdy
construction to protect it from youthful
handling. Look to Nikon for both.

Superb Nikon optics designed for
higher contrast and resolution better
than what you might expect in a stu-
dent microscope. A special optical ele-
ment built into the stand to allow the
new-series achromat objectives to per-
form like flat-field objectives.

45mm parfocal-distance, color-
coded objectives, 4, 10, 40 and 100x, in
a quadruple, rotating ball-bearing nose-
piece. Widefield eyepieces with a high
eyepoint to help students with glasses.
Interpupilary and diopter adjustments.
Continuously adjustable illumination.

Circle No. 113 on Readers’. Service Card

The eyepieces screw in, and any-
thing that shouldn’t be tampered with is
locked in place with screws only a spe-
cial wrench will fit. Filters slip in, no
vulnerable swing-away holder. Sub-
stage travels on rack and pinion. Lamp
life is prolonged by a switch that turns
it on only at lowest light level.

All this, plus Nikon optics, put the
Nikon SC microscope at the head of its
class. Nikon Inc., Instrument Division,
subsidiary of Ehrenreich Photo-Optical
Industries, Inc., 623 Stewart Ave., Gar-
den City, N.Y. 11530; (516) 222-0200.

Look to Nikon
=T FEW
Blicken Sie auf Nikon



G ,
SALE
Inventory Repucrion

of selected symposium volumes

Since January 1934, AAAS has published symposium volumes based on materials presented by renowned scientists
at its annual meetings. The AAAS Publications Committee has selected for publication symposia that are compre-
hensive, timely, and well-documented. In addition, the Association has published books based on material presented
at special conferences and meetings. Now, the Association is offering ten of these volumes at a special, reduced, price.

[J Research in the Antarctic. Edited by [] Ground Level Climatology. Edited by [J Arid Lands in Transition. Edited by

Louis O. Quam. A report of the ex-
tensive research conducted in the
Antarctic since the International Geo-
physical Year and the global signifi-
cance of those efforts. Topics such as
glaciology, cold poles and heat bal-
ances, ocean dynamics and ecosystems
are covered. 784 pages (41%2" x 56”

map included), 1971.
List Price: $24.857 ¢I4“,OO

[J Air Conservation. The Report of the

AAAS Air Conservation Commission.
Authorities in conservation, pollution
control, pollutants and their effects,
law economics, meteorology, public
health and government present a
wealth of information. 348 pages, 1965;
third printing 1970.

List Price: casebound W %S-.OO
paperbound $4.457 ¢ 3.00

[] Separation and Depression. Edited by
John Paul Scott and Edward C. Senay.
Contributions were gathered from
behavior biology, animal behavior
studies, clinical pharmacology, psycho-
analysis and social systems, bridging
the gap between animal behavior
models and the human clinical condi-

tion. 256 pages, 1974.
List Price: W %’4‘: (6]s]

] The Maturing of American Science.

Edited by Robert H. Kargon. This
unique volume traces the development
of science in America during the past
50 years by drawing together a selec-
tion of AAAS presidential addresses.

250 pages, 1974.
List Price: $15.057 4 2.00

[ Folk Song Style and Culture. Edited by

Alan Lomax. Working with a sample
of recorded songs and filmed dances
from all world cultures, the Canto-
metrics Project discovered ways in
which song and dance style vary by
culture. 384 pages, 1968; second print-

ing 1971.
List Price: $16:75. #/O 00

818

Robert H. Shaw. Investigators from a
variety of scientific fields concerned
with ground level climatological prob-
lems meet in this volume and explore
the effects of climate on particular
plants and animals; the effect of ground
level climate on forest fires; the rela-
tionship between climate and animal
husbandry; and the reaction of plants
and animals to various environments.
408 pages, 1967; second printing 1970.

List Price: $}%. #‘;,50

[ Agriculture and the Quality of Qur

Environment. Edited by Nyle C. Brady.
This volume brings together the perti-
nent and essential facts about how
agriculture affects and is affected by
the quality of our environment.

476 pages, 1967; second printing 1970,

List Price: $1/’$«ﬁ' # 8.50

[[] Man, Culture, and Animals. Edited by

Anthony Leeds and Andrew P. Vayda.
The papers gathered in this volume
represent the research that anthro-
pologists and geographers conducted
on the uses people make of particular
animals and their products, the char-
acteristics of these animals, and the
effects that using or having to use the
animals has upon cultural patterns and
social organizations. 304 pages, 1965;

third printing 1970. .
$5.50

List Price: M

Harold E. Dregne. Contains papers
presented at the 1969 international
conference on “Arid Lands in a Chang-
ing World.” The papers explore the
use of arid lands in different parts of

49.50

[ Oceanography. Edited by Mary Sears.
Presented at the International Oceano-
graphic Conference (1959), papers col-
lected in this volume emphasize the
interrelationships between the scien-
tific disciplines underlying ocean-
ography. 654 pages, 1961; fifth printing

1969.
List Price: $M # 2,50

ORDER FORM

Please send the following at the reduced
prices:

— Research in the Antarctic—$14.00
—— Air Conservation (CB)—$5.00
—— Air Conservation (PB)—$3.00
— Separation and Depression—$14.00
— The Maturing of American Science—
$8.00
— Folk Song Style and Culture—$10.00
—— Ground Level Climatology—$6.50
— Agriculture and the Quality of
Our Environment—$8.50
—— Man, Culture, and Animals—$5.50
—— Arid Lands in Transition—$9.50
—— Oceanography—$8.50

TOTAL AMOUNT ENCLOSED

Check or Purchase Order must accom-
pany all orders. DO NOT SEND CASH

Name

Address

City, State, Zip

Mail to:

AAAS, Dept. J1
1515 Massachusetts Ave., N.W.
Washington, D.C. 20005

(Please allow 6-8 weeks for delivery)

T
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A CATALOG, A REFERENCE BOOK,
AN ENCYCLOPEDIA.

SinIDvIY saw n - a S veomar
NOLVNSROSIM  mronm  oowr  TICHGRaAIoe  Teodte e

4 MILES BIOCHEMICALS 1977

1977 edition features two new sections:

Electrophoresis and Molecular Recombination Reagents.
Other sections include: Stable Isotopes, Immobilized
Biochemicals, Polypeptides, Lipids, Lectins, Nucleic Acids,
Enzymes, Blood Proteins and Immunochemicals.

On its 171 fact-filled pages, you'll find not only a listing 5 e e e s O R S 0 e 0%
and a description of products, but also applications, g please rush me my free copy of the

assay methods and pertinent references. § 1977 Miles Biochemical Catalog.
No other catalog gives you so much useful informa-

tion ata glance. It can serve as a handy reference book = name:
and an alphabetical index makes everything easy to g
find.

What's more, this unique catalog is backed by Mile
24-hour ordering system. You can phone us at any
time (even Saturday at 4 A.M.) and place your order for
immediate shipment the next working day. You can H
also phone for quick assistance or information on any i
product. & [ |

To get your copy of the 1977 Miles \50 B _
Biochemical Catalog, just fill out {9 Mail to:

, I DEPARTMENT:
S

I ORGANIZATION:

ADDRESS:

|

i Miles Research Products, Miles Research Products,
andlmall the _cogpon. What QQ. l Miles Laboratories, Inc., Miles Laboratories, Ltd.
could be easier” o) J Elkhart, IN 46514 P.0. Box 37

< Stoke Court, Stoke Poges §
& et SLOUGH SL2 4LY
QS’ UNITED KINGDOM

[ - 3} B 3- - F F- R F . fo g R upeop ol a v
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Our TLE Douhle Chamber
works with so many
electrophoretic techniques,

you could call it the
‘Multi-Chamber.’

We call this Brinkmann TLE Chamber a “Double
Chamber" because it accepts two 20 x 20 cm plates,
but it will also handle a single 20 x 40 cm plate or any
combination of plates up to 40 cm wide.

Because of its versatility, you could also
call it the “Multi-Chamber.” In addition to
preparative, thin layer and polyacrylamide
isoelectric focusing (IEF), the chamber can be
used for the following electrophoretic techniques:
TLE (on pre-coated TLC plates) including
2-dimensional techniques such as protein and <
peptide mapping and preparative electrophoresis b
including starch block and agar gel, just to name a few.

Because of its ability to handle greater sample RV
capacities, the Brinkmann Double Chamber permits *@’
extremely distinct preparative separations for up to
10 grams of material. In addition, multiple separations
may be run simultaneously using various carrier
materials and/or buffer systems.

For an informative brochure on the Brinkmann
Double Chamber, chemicals and accessories write:

Brinkmann Instruments, Inc., Cantiague Road,
Westbury, N.Y. 11590. In Canada: 50 Galaxy Blvd.
Rexdale, Ont., MOW 4Y5.

E Brinkmann

Circle No. 85 on Readers’ Service Card
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LETTERS
Catastrophe Theory: A Skeptic

I am prompted to write this letter by
one gap in Gina Bari Kolata’s otherwise
excellent article on catastrophe theory
(Research News, 15 April, p. 287) and by
some letters from readers (17 June, p.
1270) in which my name is mentioned.

Although Kolata says clearly that I
have given lectures in many leading
American universities and that the criti-
cisms Zahler and I have raised against
catastrophe theory are widely known by
the mathematical community, she does
not state that one person who should
surely know about them is E. C. Zee-
man. I sent a copy of my first critical ar-
ticle on the subject (/) to Zeeman in Oc-
tober 1976; he acknowledged receipt and
wrote that he was ‘‘looking forward to
reading it.”’ Preprints of a second article
(2), written with R. S. Zahler, were sent
to a long list of people, including Zee-
man, and to everyone else who asked
for one.

Senechal (Letters, 17 June, p. 1270)
objects to the fact that Kolata’s article
did not provide the evidence on which
we base our criticisms, thereby seeming
to imply that perhaps there is no evi-
dence. Kolata simply tells the story and
identifies the people that are part of it;
anybody who wishes to pursue the mat-
ter can do so. Senechal could have writ-
ten to us and requested a preprint, as
many other readers have done, rather
than blame Kolata for not writing a spe-
cialized technical article.

If, in March 1977, Zeeman said he was
not familiar with a paper he had received
in October 1976 then, maybe, it was be-
cause he had not read it. Is it legitimate
to use Zeeman'’s ignorance in his own de-
fense, as Senechal seems to do? If her
arguments were valid, it would be very
easy for anybody to be guaranteed im-
munity from criticism. Just ignore the
critics!

Senechal’s letter provides a good illus-
tration of why I am fascinated by the so-
ciology of catastrophe theory. Senechal
writes that the catastrophists, when they
use ‘‘ifs”” and ‘‘maybes,”” may be doing
so out of intellectual honesty. But when
Zeeman writes that catastrophe theory
‘‘has the potential for describing the evo-
lution of forms in all aspects of nature”
(3) and that the ‘‘theory could provide a
mathematical language for the hitherto
‘inexact’ sciences” (3), what would a
reader be likely to notice first, the big
claim or the small qualifiers?

Senechal also appears to make a free
speech issue out of a- scientific dis-
agreement. This is a free country, and
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we all believe in free speech; nobody is
trying to follow Lysenko’s footsteps and
impose a ban on ‘‘heretical’’ scientific
views. This being clear, it should also be
clear that a/l kinds of speech should be
free, including critical speech, and that
scientific theories must be subject to crit-
ical scrutiny.

Lewis, Rosen, and Deakin, in their let-
ters (17 June, pp. 1270-1272), seem to ar-
gue for a ‘‘middle of the road’’ view. The
catastrophists have overdone it, they
say, but so have the critics, and the truth
must lie somewhere in the middle. Do
they believe in the general postulate that,
given any disagreement, the truth must
lie in the middle? Such a claim seems
clearly fallacious. If you believe in Na-
zism and I believe in democracy, how
many will argue that the truth must lie
halfway between us?

Lewis, Rosen, and Deakin should pro-
vide reasons why, in this case, the rule
applies. Deakin gives none. He has
found a simpler proof of Thom’s theo-
rem, but what is being discussed is the
applicability, not the truth, of the theo-
rem. By labeling the criticism as ‘‘bom-
bastic,”” without saying why, Deakin is
taking an easy way out. Is it the critics’
fault if the theories they are presented
with are such that little criticism can fail
to be ‘‘bombastic’’? My experience from
lecturing indicates that many people who
are unfavorably predisposed toward the
critics have not read the catastrophists’
papers. In my talks I show the audiences
what is really there and discuss it. That
usually suffices. Sometimes someone
says I am being ‘‘too harsh,”” but nobody
has so far come up with a refutation of
any of the many concrete, specific points
that Zahler and I have raised.

Rosen’s point is similar to Deakin’s.
He says it’s immoderate to claim that the
theory can do nothing on the basis of the
experience so far. But it certainly is not
immoderate to claim, on the basis of
what has been attempted so far, that
little has been achieved so far. And that
is all we claim. What the future may
bring, nobody knows. Maybe catastro-
phe theory will have great successes.
Maybe the philosopher’s stone will be
found. But, until it is, skepticism seems
an appropriate attitude.

HEcToR J. SUSSMANN
Department of Mathematics,
Rutgers University,
New Brunswick, New Jersey 08903
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Modern Agrarianism

In these days of rapidly changing ener-
gy prices, it is difficult to predict the fu-
ture economic and social structure of the
United States. But if energy consump-
tion is used as the independent variable,
an interesting and relevant calculation is
possible.

For example, in 1974, the total non-
solar energy expended on food consump-
tion and production in the United States
amounted to about 16.5 percent of all en-
ergy use (/). This figure is the sum of all
energy consumed from ground to table.
In that year we spent about 7.1 units of
nonsolar energy to consume 1 unit of
food energy (2). About 38 percent of the
food calories came from meat and animal
products (2).

Suppose that somehow U.S. animal
feed grain programs were suspended
(with the exception of exported feed
grains). The only animal products con-
sumed would then be (i) imported meat
and animal products and (ii) meat and
other products from animals raised on
hay, silage, and grazing ground. At cur-
rent rates of import and production, this
change would result in a reduction in the
consumption of meat and animal prod-
ucts by approximately one-third (2, 3).
The decrease in protein consumption
need not be reconciled, as Americans ap-
parently consume on the average about
45 percent more protein than required
4). However, the protein change could
be made up through consumption of veg-
etable protein grown on a fraction (0.5
percent) of the cropland now used for the
same amount of animal protein (5). Since
a unit of beef protein requires about six
times the total energy of an equivalent
unit of soybean protein (5), such a
change would reduce U.S. energy use by
about 1 to 2 percent (2, 6).

With these assumptions, about 80 mil-
lion acres of land previously used to
raise prime feed grain could be consid-
ered released from production. If bio-
mass-electricity production (the growing
of crops such as sunflowers, sugarcane,
or hybrid trees and their combustion un-
der steam boilers for the production of
electricity) took place on this land, we
could install about 255 1000-megawatt
electric plants (7). This is equivalent to
approximately half of the electricity
generating capacity installed as of 1974
in the United States (8). The biomass en-
ergy input to the electric plants would be
equal to approximately 20 to 25 percent
of all U.S. energy use in 1974 (8). Bio-
mass cultivation energy use would ap-
proximately equal that used in producing
the feed grains.

About one-third of all electricity in
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ISCO fraction collectors
are better in the long run

Regardless of the length of your
run or the size of your fractions,
you need a fraction collector that’s
reliable and versatile. The im-
proved Retriever 111® and the Pup
offer you that, and more.

The Retriever |11 will not be-
come obsolete as your needs
change. Four sets of removable,
interchangeable racks enable you
to collect directly into standard or
mini scintillation vials or any test
tubes from 3 to 70 ml in capacity.
You can even collect from two
columns at the same time.

An exclusive, optional delay
timer compensates for effluent
volume between the detector and
fraction collector, synchronizing
tubes and recorder trace event
marks for precise location of
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peaks. You can also have a built-in
totalizer that prevents losing count
of fractions during long runs.

Both models offer versatile
pushbutton programming with
time, drop, or volumetric mode
selection. An optional, dripless
flow interrupter valve eliminates

Instruments
with a difference

Circle No. 153 on Readers’ Service Card

spills and actually retracts
hanging drops — an especially
desirable safeguard when han-
dling radioactive materials.

Simplicity is our key to relia-
bility. A single motor and three
geared shafts control all tube
movements - no chains, ratchets,
or complex timing systems to
cause problems. All electronics
are protected from spills and cold
room condensation.

For more information on why
ISCO fraction collectors are better
in the long run, send for your free
catalog today. Or dial direct, toll
free: (800) 228-4250 (continental
U.S.A. except Nebraska).
Instrumentation Specialties
Company, P.0O. Box 5347, Lincoln,
Nebraska 68505.



Whatman 1PS

Think of it

Disposable Phase Separator 1PS separates
aqueous and solvent phases in a simple conical
filter funnel.

You can do the same thing in a fragile, expen-
sive separating funnel. Not any better, not as
quickly or conveniently, but just as well. It’s hard,
though, to see why you should.

On the other hand, 1PS is disposable (no
washing etc.) It is so inexpensive that it is freely
disposable. And you can forget about cross-
contamination from, e.g., improperly washed
glassware. It is also “automatic”: when the organic
phase has passed through, the process stops,
watched or unwatched. Also, 1PS filters as it
separates. Any solids or froths are retained; result,
a clear solvent phase. Spectrophotometrists
please note.

as money.

1PS. The simple, highly effective, inexpensive
Disposable Phase Separator. In boxes of 100
circles in various convenient diameters. Time and
money saving. Highly virtuous.

1PS is discussed at some length in a new
Bulletin No. 200. 1PS is available from selected
laboratory supply dealers world-wide.

Whatman Inc. ® 9 Bridewell Place, Clifton,
New Jersey 07014 u Tel. (201) 777-4825 =
Telex 133426.

Whatman
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How Fares Basic Science?

When the elders gather to assess the spirit and substance of science, ap-
prehension is invariably expressed about the state of basic research. Thus,
it was only normal for the recent summer meeting of the Committee of Sci-
entific Society Presidents to vote that ‘‘basic science is in trouble.”

This is a useful, and suitably gloomy, battle cry to raise on the eve of the
annual jousting exercise of budget-making. Unfortunately, the quality of the
supporting evidence leaves much to be desired. Is basic science in grave
trouble, in significant trouble, or in some trouble? Is it equally in trouble in
government and in industry—or is there a great difference: a tale of two
cities? What are the properties of the trouble—financial, political, institu-
tional, attitudinal, or managerial? How much of the trouble is self-inflicted?
It would be helpful to have answers. Lamentation is not enough, and basic
science is not homogeneous.

As has been said before on this page, basic science long ago drifted
amiably into the arms of government at the price of those checks and bal-
ances which go with pluralistic support. It should not come as a surprise to
learn that the marginal industrial and foundation dollar has been driven out
of the picture. It has also been noted that although government has been a
very good friend of basic science, everything considered, it provides an
erratic and uncertain environment for long-term research because it has not
yet come round to treating basic science as investment, in contrast to year-
to-year expense. This library of familiar music is likely to play for some
time.

What becomes important now is the question of productivity in basic sci-
ence. Instead of measuring ‘‘trouble’” strictly in terms of rising, falling, or
steady-state budgets, we need to ask different questions and apply different
tests. It may very well be that built-in inefficiencies and distractions are
sapping the vitality of the research process and that the dollars allocated to
basic science no longer tell us much about the true levels of research effort.

Which factors operate to devalue the basic science dollar? The indirect
cost surcharge on research grants is a familiar kind of burden, but not the
only one. Countless man-months are subtracted from research effort in or-
der to satisfy the routines of renewal application, accounting, reporting, and
compliance with the rising tide of governmental and institutional regula-
tions. Obsolescence of instruments and equipment, together with queuing
delays, works to drop the blood count of research. The torrent of what
passes for scientific and technical information presents obstacles through
which investigators must blast or tunnel their way. This is the enervating
dimension of basic science as it must be practiced now, and little of it meets
the unwary eye. Would it overreach by too much to say that, compared with
the environment of a decade ago, the research dollar has been devalued, in
terms of productivity, by one-third?

With zero-based budgeting coming on strong, and a balanced federal
budget being scripted for 1981, prospects for growth of support for basic
science are problematic. The normal revenue growth under present tax laws
will be claimed by defense, welfare reform, energy development, and per-
haps a national health insurance program. Three-quarters of the govern-
ment’s budget is already relatively uncontrollable, leaving a very narrow
area for discretionary expenditure, and it is in this cramped and bitterly
competitive corner that basic science is to be found. Given all this, there
are strong incentives for isolating those influences which undercut the pro-
ductivity of basic research at existing support levels.

Basic science has known lean times. But a combination of austerity, in-
dustrial disinclination, continuing inflation, and falling productivity could
prove to be too much. If the science adviser, the National Science Founda-
tion, and the scientific community would take a close look at the issue of
productivity, a brighter light might be shed on the sources of ‘‘trouble’ in
basic science.—WiLLIAM D. CAREY



When you buy a microscope,
make sure you get enough...
without paying for too much.

Don’t buy
on price alone.
You may miss

features you need. : ,
Butdon’t buy frills
and features you don’t ' savscH . Lows v

need or you'll pay
more than you have to.

Look at our new GALEN microscope before you buy. It meets
exacting Bausch & Lomb standards yet the price is surprisingly low.*
The GALEN microscope is designed for work in colleges, hospitals and
industrial labs. And it meets all the specifications required for a
microscope used to study medicine.

We think this is the best microscope value on the market today.
Ask for a demonstration.

BAUSCH & LOMB
Scientific Optical Products Division
Optics Center, Dept. 6602

1400 North Goodman Street BAUSCH& LOMB @
Rochester, N.Y. 14602 G ! I EN
*Monocular model $630, Binocular model shown $799.
—————————————————————————— -| professional microscope

BAUSCH & LOMB

Scientific Optical Products Division
Optics Center, Dept. 6602

1400 North Goodman Street
Rochester, N.Y. 14602

[] Have my B&L dealer contact me to arrange a convenient,

Available on GSA contract.
Consult the Yellow Pages
for your local authorized

GALEN. The scope of a more productive laboratory.

free demonstration. [] Send catalog 31-2439. Bausch & Lomb dealer.
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| Title
: Institution or Company
1 Street
I City State Zip
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GTP[8,5-°H]

35-50Ci/mmol

Guanosine 5’-triphosphate, tetrasodium salt,
[8,5"-3H]-  35-50Ci/mmol

NET-546 $58/250uCi  $142/1mCi  $414/5mCi

Other high specific activity ribonucleotides [3H]:

ATP [28-3H] 25-40Ci/mmol

NET-420 $58/250uCi  $136/1mCi  $375/5mCi

CTP [5-*H] >20Ci/mmol

NET-309 $52/250uCi  $131/ImCi  $389/5mCi

UTP [5,6-3H] 35-50Ci/mmol

NET-380 $53/250uCi  $129/1mCi  $384/5mCi

All supplied in ethanol:water,1:1, in dry ice.

Not for use in humans or clinical diagnosis

New England Nuclear

549 Albany Street, Boston, Mass. 02118
Customer Service 617-482-9595

NEN Chemicals GmbH, Dreieich, W. Germany; NEN Canada Ltd., Lachine, Quebec
Circle No. 98 on Readers’ Service Card

_Clean Sweep_

We're clearing our shelves. Entire stock
of 1969-1975 AAAS annual meeting
session audiotapes is now available at
reduced prices.

This is a collection of 149 titles—tapes of
selected symposia in the following fields:
biological sciences; chemistry; earth sciences;
engineering; information and communication;
mathematics and logic; medical sciences;
physical sciences; and social and behavioral
sciences (anthropology, ecology, economics,
education, psychology, sociology).

Each session now costs only $12 if recorded
on cassettes or $6 for each session on open-
reel tapes. We don't have enough space to list
every title, but you can find titles and descrip-
tions in the 1976 AAAS audiotapes brochure.

For more information, write to:

(] AAAS Audiotape Program
1515 Massachusetts Avenue, N.W.

Washington, D.C. 20005
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Ease of Operation, Choose
Transidyne General’s
RFT Densitometer

M Operatesinthree modes—reflectance, fluor-
escence, and transmittance. The user can switch
from one mode to another by a simple adjustment
on the front panel.
B Can measure any part of a sample up to 20 x
20 cm, and will accept all media: gel tubes, gel
slabs, cellulose acetate, TLC plates, agarose,
paper strips.
B Has a monochromator which provides con-
tinuously adjustable wavelengths from 190 to 720
nm, with a direct dial reading in namometers.
B Can be used with the standard zigzag inte-
grator or with our PDQ, a solid state computing
integrator which produces an automatic digital
printout.
B Features 100 combinations of slit width and
height, both tungsten and deuterium light
sources, automatic zeroing, and much more.
The RFT provides you with the features you
want in a research or special purpose densi-
tometer, at a price $3,000 less than other com-
parative models.

For more information, write or call:

TRANSIDYNE
& 55380

903 Airport Drive / Ann Arbor, Michigan 48106 / (313) 769-1300.
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PRODUCTS

and
MATERIALS

Fluorometer

A new flow-through fluorometer utiliz-
es a patented Teflon flow cell in place of
the fused quartz assemblies now in use.
This improves both stability and sensi-
tivity. Other features include inter-
changeable components, solid-state and
integrated circuitry, separate control
unit and detector modules for remote
uses, 1-volt and 100-millivolt outputs for
recording, and analog meter display.
Cambridge Bioengineering. Circle 687.

Data Processor for RIA

The 1222 DataBox is an on-line micro-
processor designed for reduction and
analysis of information obtained in radio-
immunoassays with nuclear counters.
Standard curves are plotted and concen-
tration values are indicated automatical-
ly. The device is designed to interface
with the counter and with its printer. It
may be used off-line and will accept out-
put of several counters for subsequent
analysis. LKB Instruments. Circle 684.

Water Quality Monitor

The Mark IV monitor offers digital dis-
play of such parameters as temperature,
depth, conductivity, salinity or temper-
ature-corrected conductivity, dissolved
oxygen and pH and specific ions in fresh
or sea water to depths of 300 meters.
The device is accurate to within 1.0 per-
cent and features automatic compensa-
tion for temperature in all determina-
tions. It is particularly adaptable to
research involving continuous, stationary
operation from shore locations or for
profiling surveys. Martek Instruments.
Circle 685.

Newly offered instrumentation, apparatus, and
laboratory materials of interest to researchers in all
disciplines in academic, industrial, and government
organizations are featured in this space. Emphasis is
given to purpose, chief characteristics, and avail-
ability of products and materials. Endorsement by
Science or AAAS is not implied. Additional infor-
mation may be obtained from the manufacturers or
suppliers named by circling the appropriate number
on the Readers’ Service Card (on pages 826A and
914A) and placing it in the mailbox. Postage is free.

—RICHARD G. SOMMER
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Sodium Potassium Analyzer

NOVA I measures the amount of so-
dium or potassium in whole blood,
plasma, or urine samples in less than 1
minute. A single push button activates a
cycle that aspirates, standardizes, and
analyzes a sample, then cleanses the
chamber and verifies the analysis. A mi-
crocomputer directs the operation and
monitors such parameters as sensor per-
formance, pump speed, sample flow
rate, and temperature. The display will
indicate any problem detected during
analysis of a sample. NOV A Biomedical.
Circle 680.

Impedance Rheograph

The model 1700 is designed for non-
invasive detection of deep venous
thrombosis in postoperative patients and
for early detection of other vascular dis-
eases. It uses a four-electrode constant-
current method which eliminates balanc-
ing adjustments. The device includes
two impedance-measurement channels
and a two-channel recorder. Digital dis-
plays indicate basal resistance. Changes
in impedance due to arterial flow or
change of venous volume are charted
with a simultaneous recording in each
channel to facilitate comparison in bilat-
eral studies. Dynatech R/D. Circle 681.

Uric Acid Analysis

Autoflo Uric Acid System eliminates
the precipitation problems associated
with analyses that use phosphotungstic
acid. The uricase-PAP enzyme reagent
method is specific for uric acid even in
hemolytic, lipemic, hyperbilirubinemic,
or uremic serums. Ascorbate oxidase in
the analysis eliminates interference from
ascorbic acid. The system includes all of
the necessary reagents in rapidly re-
constituted forms. Upon reconstitution,
the working solutions are stable for up to
2 weeks at room temperature and for 6
weeks at 2° to 8°C. Biodynamics/bmc.
Circle 682.

Hemoglobin Oxygen Analyzer

The Hem-O-Scan oxygen dissociation
analyzer produces a continuous, com-
plete hemoglobin—oxygen equilibrium
curve in approximately 20 minutes from
2 microliters of whole blood, hemoly-
zate, or hemoglobin solution. The device
equilibrates a sample with varying partial
pressures of oxygen and simultaneously
records the continuous curve. This is in
contrast to the practice of classic man-
ometric and other recent spectropho-
tometric techniques. The device com-
bines dual-wavelength spectrophotome-
try with a Clark oxygen electrode. Ameri-
can Instrument. Circle 683.

Double-Beam Spectrophotometer

The DM 4 meets practically all re-
quirements in absorption spectropho-
tometry for the ultraviolet, visible, and
near-infrared regions. It is as suited for
rapid analysis of concentration and stud-
ies of reaction kinetics as it is for qualita-
tive determinations involving scanning
and recording ratios. The six-position
sample changer is housed in a large, ac-
cessible sample compartment. It features
automatic switching of lamps, push-but-
ton operation, a precision grating mono-
chromator, and a wavelength scan mode.
The spectral range is from 195 to 800 na-
nometers, absorbance range is from
—0.3 to 2.5 angstrom units, and con-
centration range is from 0 to 10,000
units. It requires samples as small as 0.3
milliliter. Digital and analog outputs are
provided. Carl Zeiss. Circle 686.

Literature

Microfiltration Products for the Labo-
ratory includes new products such as
cellulose nitrate membranes, glass fiber
filters, and pH test papers. Nuclepore.
Circle 689.

Infrared Spectroscopy Accessories de-
scribes lines of transmission, micro-
sampling reflectance and pyrolysis ac-
cessories, among others. Wilks Scientif-
ic. Circle 690.

Analytical Methods Guide is the
eighth edition of this booklet on applica-
tions of specific-ion and gas-sensing elec-
trodes. Orion Research. Circle 691.

Freeze Dry Flasks includes two lines
of glassware designed to be compatible
with all major brands of freeze-drying
apparatus. Labconco. Circle 692.

Ultraviolet Monitor for HPLC de-
scribes the SpectroMonitor II Model
1202 variable-wavelength monitor. Lab-
oratory Data Control. Circle 694.
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Biologically Active

ENKEPHALINS-'H
Leu,Met, Ala

Enk(e)ghalin (5-L-leucine), [tyrosy/-3.5-3H(N)]-
15-30Ci/mmol

0.05M Acetic acid, silanized combi-vial, dry ice
NET-540 $103/250[.LC| $297/1mCi

Enkephalin (5-L-methlonlne), [tyrosy!-3,5-3H(N)]-
15-30Ci/mmol

0.05M Acetic acid, silanized combi-vial, dry ice
NET-532 $103/250p.C| $297/1mCi

Biologically stable

Enkephalinamide (2-D-alanine-5-L-methionine),
tyrosyl-nng-2 B6-3H)-

30-50Ci/mmol

0.05M Acetic acid, silanized combi-vial, dry ice
NET-559 $115/250p.C| $325/1mCi

Not for use in humans or clinical diagnosis.

New England Nuclear

549 Albany Street, Boston, Mass. 02118
Customer Service 617-482-9595

NEN Chemicals GmbH, Dreieich, W. Germany; NEN Canada Ltd., Lachine, Quebec
Circle No. 152 on Readers’ Service Card

TICLENA..

. tomorrow’s designs today !

o5 QH" Q5" GOF°

QU® QI°

Hellma—the largest assortment of highest
precision glass and quartz cells.

Standard - Flow-through - Constant-temperature
Anaerobic - Special Designs

Also available—ULTRAVIOLET LIGHT SOURCES
Deuterium Lamps - Mercury Vapor Lamps

Hollow Cathode Lamps - Power Supplies

AAELLIMA- iz e

Borough Hall Station
CELLS, INC.

Jamaica, New York 11424
Phone (212) 544-9534
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The Perpetual
Preservation
Machine.

Energy is probably the most poignant word
in the world today. Fuel used to make electricity
is in short supply and a fuel shortage means a
power shortage and without power, most
refrigeration systems are inoperable.

But, Cryenco Biostat® storage containers
don't rely on electricity to preserve perishable
biologicals. Instead, they rely on liquid nitrogen,
a renewable, autonomous refrigerant that can’t
be turned off accidentally.

The Cryenco Model 1000X is particularly
suited to the field of medicine. All stainless steel
outer shell construction, large capacity, inven-
tory versatility and vapor phase storage
option make this container a truly remarkable
storage facility.

Over 1300 1cc ampules may be stored in this
model, which is equipped with 15 canisters
stored and indexed on a lazy susan assembly.

Each canister is accessible individually by con-
venient indexing. A great variety of biologicals
may be stored and retrieved easily by the simple
turning of a dial.

Write today for a free catalog or contact your
local Cryenco representative. You'll never have
to worry about anyone pulling the plug on your

perishables.
A HELIX COMPANY

Sales Division / 11055 Leroy Drive
Denver, Colorado 80233 (303) 451-1031
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The free
_source;

Now:find all your=:
biechemicalszin one bright;
cofwenient source . ..
P-L’s free Reference Guide
and Price List 105.

You'll see over 350 new

product additions, New
; % wulectins. Expanded sections
on affinity chromatography,”
nucleotides, enzymes,
coenzymes and lipids. Plus
DNA polymers, CoA
derivatives, amino acids,
antibiotics, carbohydrates
and much more! And they
are produced under the
highest standards of
quality and purity.
So ask for your P-L catalog
today . .. it's free.

PLbiochemicails,inc.

§ 1037 \NEST MCKINLEY AVENUE, MILWAUKEE, \NIS. 53205
® Call (414) 271-0667 Telex 26881
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The Incubator People

THE CH/P
SYSTEM
MODEL 3028

Forma'’s CH/P System introduces a new gen-
eration of incubators. Solid-state electronics
provide super accurate control of temper-
ature, CO2, and relative humidity. Direct dig-
ital setpoint and digital display of all functions
assures amazingly simple operation with
precise repeatability. The CH/P System . . .
for results.

Y Forma Scientific

BOX 649 ® MARIETTA, OHIO 45750 @ AREA CODE 614/373-4763
TELEX 24-5394 « TOLL FREE IN-WATS SERVICE 800-848-9730 AREAS 1, 2& 3
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Listen?’

Did you miss us in Boston?
Did you hear it all in Denver?
. . . we have the tapes!

A large variety of sessions at the 1976 Annual
Meeting in Boston were taped, and we did it again
for Denver in 1977.

If you were not able to attend the meeting, or a
particular session, and you want a complete list
of all Denver and Boston tapes, write to

AAAS Cassettes

c/0 CEBAR Communications, Inc.
2735 Central Street

Evanston, Illinois 60201

For a complete listing of the sessions taped from
our 1969-1975 Annual Meetings, please write to

AAAS Audiotape Program
1515 Massachusetts Ave., N.W.
Washington, D.C. 20005

REVISIT US IN DENVER AND BOSTON . . . ON TAPE!
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