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Which of these Ultracentrifuge Accessories
can you use in your research?

9

o,
Anin
Enrmart

No matter what your centrifugation
needs, Beckman can supply them. In ultra-
centrifugation, Beckman offers four L5
models with top speeds from 40,000 to
75,000 rpm, plus a full line of rotors, tubes
and accessories.

In density gradient centrifugation, for
example, Beckman provides the gradient
materials, the gradient former, the frac-
tionating device to remove the fractions
after the run, and the flow cell and
spectrophotometer to provide a written
record. All highest quality; all designed to
work together.

For literature on the LS5, ask for bro-
chure SB-400; for accessories ask for cata-
log PL~174. Write Beckman Instruments,
Inc., Spinco Division, 1117 California
Avenue, Palo Alto, CA 94304.

1. Rotors — a complete selection of 36
Beckman fixed angle, swinging bucket,
zonal, continuous flow, and vertical tube
rotors. 2. Tubes — five different tube
materials, including cellulose nitrate.

3. Fraction Recovery System for all popular
size tubes. 4. Prep UV Scanner gives
Beckman preparative ultracentrifuges
analytical capability with absorption optics.
5. Slow Acceleration Accessory for
reorientation and shallow gradient studies.
6. w2t Integrator computes total

centrifugal effect automatically. 7. Gradient
Former forms linear density gradients in

up to 3 tubes simultaneously. 8. Density
Gradient Chemicals — new line of high
quality sucrose and heavy metal salts.

9. Schlieren Optics provides photographs of
particle movement.

BECKMAN
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For unattended
water and ambient air
temperature recording

up to 180 days...

...the new Ryan Model ]
portable,waterproof thermograph!

Model J instruments are available for
short-term rentals or purchase. Send
this coupon for a free brochure:

Here’s an ideal instrument
for water resources studies,
thermal pollution measure-
ments, and fishery research
projects . .. one that charts
water or air temperatures with
unattended scientific accu-
racy up to 6 months with the

P.O. Box 599
Kirkland, WA. 98033
Phone: 206-827-9572

I‘Vﬂll IllSll‘IllIlellls. Illl: Cable: Ryansea

S |

|
|
I
|
Model J-180, 3 months with the | APeabody Company TWX 910-449-2870
Model J-90. l N
Easy-to-read temperature changes { ame
are recorded by a fast response probe | Company
on a 2 inch by 24 foot pressure- | Address
sensitive strip chart, contained in a re- | City
movable cartridge. Quartz mechanism = State, Zip
provides precise movement. Ryan e e e e e e e e e e e e e e
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When frightened, the plesiopid fish
Calloplesiops altivelis adopts a posture
and appearance which mimics the head
of Gymnothorax meleagris, a noxious
moray eel. The plesiopid is about 15
centimeters in length, whereas the
moray eel is nearly a meter in length.
See page 400 [T. McHugh/Photo Re-
searchers, Steinhart Aquarium, San



Volume Il in the annual AAAS series

This series is sponsored by the AAAS and i
prepared under the direction of Willis H. !
Deputy Administrator of NASA, who has
ment, national defense, and space prograr

mmittee on Science and Public Policy and
Y, former budget official and Associate
extensive experience in research and develop-

RESEARCH & DEVELOPMED
FEDERAL BUDGET: FY 197
Shapley, Don I. Phillips and He
offers a timely analytic summar
report on R&D in this year's annu
stimulating discussion of significa Essential reading in this changing climate of govern-
basic issues:

ort on R&D in the federal budget.
of major importance to scientists,
irch institutions, administrators, and
lic policy.

® FY 1977 budget outcome
® FY 1978 budget analysis

® Future R&D budget outlook
® Congressional role in R&D budgeting
® How R&D budget dec

(s) checked below:

eral Budget: FY 1978
june 1977)
0 AAAS member price: $4.95

e Federal Budget: FY 1977
50 AAAS member price: $4.95

blications at the special rate
Retail: $9.00 AAAS member price: $8.10

RESEARCH & DEVELOP
FEDERAL BUDGET: FY 197
Shapley, lays the foundation for
ceeding volumes. It gives an in-
the federal budget is prepared an
range of continuing issues affecting
development budgets. An incisive analysis of
significance.
All orders $5 or less must be prepaid.

These two volumes unravel the mysteries and com- (Please allow 6 to 8 weeks for delivery)

plexities of the budgeting process and give a clear

#) Send orders to Department L
American Association for the Advancement of Science
1515 Massachusetts Avenue, NW, Washington, DC 20005
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A CATALOG, A REFERENCE BOOK,
AN ENCYCLOPEDIA.

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 g s s s s s e e /""" - - - - o o o - -y

and a description of products, but also applications, J 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- i ¥
tion at a glance. It can serve as a handy reference book J Nave: i
and an alphabetical index makes everything easy to i
find. i
What's more, this unique catalog is backed by Miles’ : e :
24-hour ordering system. You can phone us at any :
time (even Saturday at 4 A.M.) and place your order for g |
immediate shipment the next working day. You can § |
also phone for quick assistance or information on any Hi e i
product. & |
To get your copy of the 1977 Miles QQ B 2 [ |
Biochemical Catalog, just fill out ) Mail to: ]
and mailthe coupon. What & s et oraranion e Miles Losaratoren,tia.™ I
could be easier? X J Elkhart, IN 46514 P.0. Box 37 E
YQ: Stoke Court, Stoke Poges I
SLOUGH SL2 4LY

SCI-7-22 UNITED KINGDOM |

R O O R S I S iR
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THESFUTUHE
HERE

are you ready for it?

Avoiding future shock - being ready for the prospect that tiny
integrated circuits like the one shown here will increasingly govern
the way you work, play, and interact with the world around you -
is a major goal of the new AAAS compendium, ELECTRONICS:
THE CONTINUING REVOLUTION. It is not necessary to
understand the technology of an integrated circuit in detail to be
aware that their decreasing costs and growing power are spearheading
the continuing revolution. And integrated circuits are only a part of
the technology that is shaping the future of science, business, leisure
activity - even cooking appliances. ELECTRONICS: THE CONTINUING
REVOLUTION explores the past, present, and potential role of
electronics in such diverse areas as banking, medicine, communications,
education, defense, employment, and more.

Be ready to take full advantage of the electronic advances that are
coming your way. Order your copy of ELECTRONICS now.

cLEL TRONILS

A Glance At The Past — A View Of The Future

Retail: $12.95 Casebound, $4.95 Paperbound.
AAAS Member: $11.95 Casebound, $4.45 Paperbound.
Series and bulk order information upon request.

Please allow 6-8 weeks for delivery.

ovailoble
A , N.W.
from a8 oo
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’ To order your copy, write to:

American Association for the
Advancement of Science

Department D-1
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A 30-year tradition
of helping you

«..See what
everybody else
has seen,

and think what
nobody else
has thought.”

For 30 years and more, Searle has
tried to help you, the investigative
researcher, probe beyond the bor-
ders of the known and discover
principles that underlie all life. In
those three decades we've wit-
nessed great strides in scientific
achievement, in many different dis-
ciplines

You have reached rare and trea-
sured milestones in scientific in-
quiry to the benefit of all mankind. In
your understanding of the nucleus
of the atom, you have penetrated to
the core of matter. In your knowl-
edge of the nucleus of the cell, you
have penetrated to the core of con-
trol of cellular functions. Your
thrusts of inquiry place us on the
brink of momentous changes

Shadows lift from our mind as you
measure, count, gauge and analyze
the very stuff of life. In a small but
significant way, we at Searle share in
your discoveries; for through a span
of 30 years we have been a depend-
able source for the sophisticated in-
struments used in scientific
research.

Searle Has Over 20 Instruments to Meet
Your Needs. Today, we offer Liquid
Scintillation Systems from $10,000
to $27,000; Gamma Scintillation
Systems from $10,000 to $30,000 ;
an Automatic Sample Prep System;
and a Sample Combustion Sys-
tem—plus a full line of accessories
to fit your needs. Make Searle your
partner in your search for great sci-
entific truths.

SEARLE

Searle Analytic

Division of Searle Diagnostics Inc
2000 Nuclear Drive

Des Plaines, IL. 60018

Phone: (312) 298-6600




Science

for Listening

CAN CER —the latest in the AAAS audiotape cassette album series.

WHY? This most baffling question is asked every day by over 1000 Americans. Cancer, a disease of fear, anxieties, and of
the unknown. A disease that strikes for no apparent reason. Is there an answer? Is there hope? On four hour-long cas-
settes, science journalists interview 19 leading physicians and cancer researchers. Listen to what the experts in medical
science know and the potential that research holds. The newest audiotape album from AAAS is accompanied by a 40-page
booklet condensing much of the information contained in the series of tape-recorded narratives. Order the entire package

or the booklet alone.

List price: $49.95 Booklet alone: $2.50
(special PREPAID member price: $44.95. Booklet alone: $2.00)

AND NOW . . . for a limited time only, the Association is able to offer its readers the following proven favorites at a
special low price to enable you to expand your collection. Which ones do you need for classroom discussions, personal
study, or library reference? Look over the list and note how prices have been reduced. Increase your knowledge while
we decrease our prices. Order NOW while the supply lasts.

[ Energy: A Dialogue

A six-tape album plus booklet which
focuses on three major themes: the energy
crisis, what it is and how it got that way;
the technological options, what they are
and how much they will cost: and the
interrelationship of energy with environ-
ment and politics and how it affects our

lifestyles and family budgets.
£35.00

List price: W

[] Origins
What is man’s deepest mystery? How did
life begin? What is the genesis, life, and
death of stars? How was the universe
created? Four of the world’s leading scien-
tists probe these and other questions in
Origins, an audiotape album with four
50-minute cassettes and accompanying
booklet. For the inquisitive mind, for the
science student, for anyone who wants to
learn more about his own origin or that

of his world.
430.00

List price: W

[ The Physical World

Designed for the graduate physicist and
other scientists, The Physical World con-
tains six lectures selected from presenta-
tions at the 14th General Assembly of the
International Union of Pure and Applied
Physics. The lectures explore such topics
as the theory and techniques of scattering
methods, the evolution of-solid state
theory, the various types of nuclear pheno-
mena, as well as questions about how

318

physicists and the lay public can share “the
thrill of discovery and the satisfaction of
understanding.” The accompanying
booklet contains reproductions of many of
the slides used in the original presentations.

List price: $@95' #S-S:OO

[ Speaking of Science

To help you understand the world through
science, AAAS created this three-volume
series of audiotapes. Thirty-six conversa-
tions between well-known scientists and
science writers explore pertinent scientific
issues, discoveries and topics of research.
Designed for listening both in the home
and in the classroom, each volume con-
tamns 12 scintillating half-hour conversa-
tions certain to spark hours of interesting
and informative discussions. The volumes
may be purchased separately or in a set.
Quantities are limited.

A partial listing of conversations
Volume I: Health Care and Delivery; Tech-

nology Todgu Fini\ts rth.
List priced®® 0 %35',00

Volume II: The Dilemma of Prisons; New
Dimensions in Human Genetics; Energy

Rationing.
List price: W v# 35.00

Volume III: The Science of Violence; Popu-
lation Policy and Human Development;

The Earth’s Fire.

List price: W # 35.00
)
4 85.00

Three-Volume Set (Vols. I-1II
List price: -

7
% ORDER FORM

Cancer Album

——$49.95 Retail ($44.95 AAAS member.
prepaid)

Cancer Booklet

——$2.50 Retail ($2.00 AAAS member.
prepaid)

Please send the following at the reduced
prices:

—— Energy: A Dialogue - $35.00

— Origins—$30.00

—The Physical World — $55.00

—— Speaking of Science (Vol. 1)
5.00

—— Speaking of Science (Vol. I}
00

—— Speaking of Science (Vol. II1)
—$35.00

——-Speaking of Science (Three-Volume
Set) —$85.00

TOTAL AMOUNT ENCLOSED

Check or Purchase Order must accompany
all orders, DO NOT SEND CASH

Name

Address

City

State. Zip _=
Mail to:

AAAS. Dept. A1
1515 Massachusetts Ave.. NW.
Washington. D.C. 20005

(Please allow 6-8 weeks for delivery)
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Clinical Assays presents

GammaCoat

. . . another major advance from the creators of Solid Phase
Cortisol RIA Kits . . . and the leaders in the field today.

CH_OH

!
G=0

This new development offers you these five
important advantages.

1.
2.

3.

Single, time-saving incubation.

New antibody significantly lowers cross-
reactivity to 11-deoxycortisol.

Direct sample processing; no heat denatur-
ation, no dilution.

Employs a new tracer with higher count
rate.

Eliminates the need to wash tubes after
aspiration or decantation.

For more information send coupon or call toll free
1-800-225-1241 (in Massachusetts call collect
617-492-2526 or TWX: (710) 320-6460).

Name

Title

Institution/
Department

Address

City

State

Zip

Phone

Circle No. 17 on Readers’ Service Card
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Introducing the hungry ECLIPSE.

Data General’s new ECLIPSE S/130 com-
puter has a bigger appetite for work than any
other mid-range mini. And enough speed and
versatility to wolf down any kind of data you
have to dish out.

The hungry ECLIPSE computer is built
around the same powerful architecture as our
super high-speed ECLIPSE S/230. Added to
that is a host of special features that make the
hungry ECLIPSE unique. Like our fast micro-
coded floating point and efficient character string
instruction sets. And our second-generatlon
W(CS general-purpose user microprogramming
ability that results in unmatched throughput in
demanding applications. To top it off it also
includes AOS, our amazing new heuristic multi-
programming advanced operating system, and of
course the full range of Data General’s economi-

cal big-computer peripherals, software and
worldwide support.

Now, you don’t have to skimp along with an
undernourished mini that’s too limited for your
work. Or splurge on one that’s too fat just to
get the performance ycu need. Just order an
ECLIPSE S/130 computer. It will make your
work load a lot leaner. Want more food for

thought? Send for our brochure.

[ Send your S/130 brochure.
O Send your S/130 brochure and have your sales representative call.

Mail to: Data General, Westboro, MA 01581

Name

Titde

C e

Address Tel.

City State Zip

ECLIPSE is a registered trademark of Data General Corporation.

© Data General Corporation, 1977 S

¢» DataGeneral

’ 3
Its smart business.
Data General, Westboro, MA 01581, (617) 366-8911. Data General (Canada) Ltd., Ontario.
Data General Europe, 15 Rue Le Sueur, Paris 75116, France. Data General Australia, Melbourne (03) 82-1361.
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and of carbon tetrachloride into the Ka-
nawha and Ohio rivers were discovered.
However, over the years, smaller but
continuous chemical discharges are not
discerned by routine monitoring and are
only partially revealed by their impact on
fish in these rivers. Fish from the Hud-
son River are unsuitable for human con-
sumption, but the Corps of Engineers
recommended in March 1977 that New
York City tap the Hudson for additional
water supply.

While our present knowledge may not
justify the great expenditures that chang-
ing our present sources of water would
require, certainly we might avoid making
major new investments in developing
water sources of questionable quality.

We need a strategy for public water sup-
ply, and such a strategy should include
preserving and developing protected wa-
tersheds for water supplies that are to be
used for drinking. Polluted rivers make
excellent sources of water for the many
nonpotable needs of an industrial so-
ciety.

DANIEL A. OKUN
Department of Environmental Sciences
and Engineering, School of Public
Health, University of North Carolina,
Chapel Hill 27514

Referring to the views of Stuart H.
Brehm, director of the Sewage and Wa-
ter Board of New Orleans, Nicholas
Wade states ‘. . . there is no point in re-

placing his sand filters with carbon which
... would interfere with chlorination
... .” I don’t think so. Carbon filtration
can be employed before chlorination.
This would enhance the disinfective effi-
ciency of chlorination, reduce the chlo-
rine demand, and also reduce the hazard
of forming persistent chloroorganics
which are of ecological concern.

If for some reason the New Orleans
plant must employ chlorination before
carbon filtration, there is still good rea-
son to believe that disinfection would be
satisfactory. What is encumbered is a re-
sidual level of disinfectant desired in the
distribution system as a safety precau-
tion against secondary contamination.
This can be added by a secondary chlori-

Compare Balances...
Sauter has a broader range of electronic and

mechanical balances; far heavier, sturdier
construction; and better prices.

Electronic Precision Balance Typ RS 25

Compounding? Batching?
Be sure with Sauter!

Three digital readouts give an overview of the whole
operation. Read the weight of each ingredient as

you add it. And also read the total weight of all the
ingredients previously added. All electronic, 1 gram
precision, 25 kg capacity.

For a catalog describing the extensive Sauter Lab
Balance line, write or call:

322
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Electronics
12 Capacities

Dual ranges. Automatic Tare.
Analog and Digital outputs.
Readings to 10 mg. Capa-
cities from 80 g to 1200 kg.

Analyticals

18 Models

Readability to 1 microgram,
capacities from 2 mg to 200
grams. Tare, pre-weigh,
hydraulic release, high
weighing chambers, etc.

Top Loaders
20 Models

Digital and hands-off Ana-
log models with capacities
from 160 g to 20 kg. Read-
ability to 1 mg. Interchan-
geable pans. Tare. Auto-
Levelling, etc.

SAUTER
S R

August Sauter of America, Inc.
80 Fifth Avenue

New York, N. Y. 10011

Phone (212) 685-6659

Telex 421790
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The universal Teflon-
dispenser.

It works as smoothly with

alkalis as with acids.

Dispensette is the universal
bottle-top dispenser that does lots of
things better than conventional all-
glass dispensers; dispensing alkaline
solutions without sticking or ‘freezing’
is one of them.

On a Dispensette, the plunger is
Teflon coated to insure smoother
movement inside the precision-

ground borosilicate glass cylinder.
__Theflexible filling tube and curved

—————
" e —————

Y

%

discharge tip are also
Teflon, eliminating external
glass tubing that could
break off, chip or crack. ,
(And either tube can easily §
be cut to any desired ;
length).

There’s a wide choice
of adjustable and fixed- ;
volume Dispensettes for fast,}
accurate dispensing of exact §

i

volumes from 0.1 to 50ml with better
than #==1.0% accuracy and #=0.1%
reproducibility. All can be auto-
claved at 120°C without disassem-
bling. All mount directly on 33mm
screw-neck reagent bottles, and on
most other size bottles, cans or
containers (including STJ 24/40 and
STJ 29/42 glassware) using optional
screw-in adapters. Dispensettes
work smoothly with all reactive
chemicals (except HF), including
concentrated alkalis.

For literature on the smoothest
working, least fragile universal
dispenser yet designed, just write:
Brinkmann Instruments, Cantiague
Road, Westbury, N.Y. 11590.

In Canada: 50 Galaxy Boulevard,
Rexdale, Ontario MOW 4Y5.

Brinkmann
Dispensette’

Available from: Ace Scientific / Bio-Rad Laboratories

Cole-Parmer Instrument Co. / Curtin Matheson
Scientific / Fisher Scientific / Preiser Scientific
Sargent Welch / Scientific Products / SGA Scientific
Arthur H. Thomas Co. / VWR Scientific.

Circle No. 16 on Readers’ Service Card

Dispensette® is a registered trademark of R. Brand Co.,
Teflon® is a Du Pont trademark.




Cut density
spin time wi
C-5 centrifu

adient
a Sorvall’
and new

S$S-90 vertical rotor.

The Sorvall® RC-5 refrigerated superspeed centrifuge
with a Rate Controller is ideal for density gradient work. The
soft start and soft stop characteristics of the Rate Controller
prevent mixing of the gradient at speeds between 0 and
1,000 rpm.

With this feature and the new Sorvall® SS-90 vertical rotor,
the RC-5 provides high resolution with reduced spin times.
The rotor holds the tube at a fixed angle of 0° while the
gradient reorients from horizontal to vertical. This means the
particle must travel only the width of the tube, not the length.
It also improves resolution by increasing the surface area and
reducing the depth of the starting zone. In fact, the K factor
calculated for the ultracentrifuge swinging bucket rotor of
comparable volume is 265, while the K factor for the SS-90
vertical rotor is 210. And since the SS-90 holds 8 tubes
instead of 6, you can spin more total volume.

The Sorvall® RC-5 also features solid state speed and
temperature control systems, direct reading tachometer and
temperature gauge, and an instrument panel with convenient
push-button controls. And it accepts RC-2B as well as RC-5
rotors. It is built with the high quality and attention to detail that
have been characteristic O?Sorvall“’ centrifuges for years.

For more information on the Sorvall* RC-5 centrifuge,
just write Du Pont Instruments, Biomedical Division,

Room 23708A, Wilmington, DE 19898

DuPont Instruments

Circle No. 65 on Readers’ Service Card

nation procedure. An advantage of this
system is that carbon filtration following
chlorination will remove chloroorganics
formed in the chlorination process as
well as excess chlorine. Furthermore, in
light of the ecological concern, as well as
the human health concern over chlori-
nated organics, it is becoming fashion-
able again to investigate use of water
supply disinfectants other than chlorine.

Finally, who has informed public utili-
ties that average householders are not’
willing to pay an additional $7 per year
for clean water?

D. J. BAUMGARTNER

Marine and Freshwater Ecology Branch,
Corvallis Environmental Research
Laboratory, Environmental Protection
Agency, Corvallis, Oregon 97330

Energy and Inspiration

Philip H. Abelson’s editorial ‘‘Energy
conservation is not enough’’ (10 June, p.
1159) criticizes the National Energy Plan
for not having enough *‘inspiration’’ and
for providing ‘‘no basis . . . for the pub-
lic to hope that America’s technological
capabilities will be effectively mar-
shaled.”” This statement is inconsist-
ent with the Plan as I read it. Specifical-
ly the Plan places tremendous—but re-
alistic—dependence upon U.S. tech-
nology. Where else do we look to learn
how to utilize coal resources in an ef-
fective way? Are we willing to claim that
technology offers no hope of our achiev-
ing greater use of coal with less environ-
mental impacts? Where else can we
place our dependence if we are to devel-
op much more efficient ways to utilize
energy?

The great challenge offered in the Na-
tional Energy Plan is to seriously commit
this nation to substituting technological
ingenuity for brute-force energy con-
sumption. In the past we have over-
focused on developing ‘‘gee-whiz’’ ener-
gy supply technologies. The Plan may
bring us back a little closer to Earth, but
it certainly doesn’t lack for challenges to
American technological leadership.

JoHN H. GIBBONS
Environment Center, University of
Tennessee, Knoxville 37916

In his editorial of 10 June, Abelson
rightly points out that the National Ener-
gy Plan’s ‘‘missing element is in-
spiration.’’ I think we should be crasser.
The missing element is financial in-
centive to find more fuels, to develop
new technologies, and even to bring
about more energy conservation.
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It takes supreme confidence for the
Administration to set prices by bureau-
cratic fiat (as would be done for oil and
gas) and then declare that the supply will
come forth. If it does not come forth, we
will find ourselves importing more oil
and liquified natural gas or gasifying coal
at a far higher cost than what we would
have to pay the oil and gas moguls in the
Southwest. For some reason, we are
asked to take our chances on handing
OPEC more money than on giving Texas
any incentive to find more oil and gas.

The treatment of electric utilities is an-
other example. The Plan offers the utili-
ties little incentive to emphasize coal and
nuclear technologies because it starts out
with assumptions that make the job look
easy. After all, it is estimated that fuel
demand by the industry will grow only 5
percent per year without the Plan and 4.4
percent with it (I, p.95). Furthermore,
the Plan will save the industry a colossal
$40 billion by 1985 if implemented (/,
p. 97). These savings seem to be both
dubious and thoroughly undocumented
(2), and the fuel estimates seem to be no
more than guesswork. But with such
slow growth and huge savings on the
way, the Administration provides few
real financial incentives in the Plan to al-
ter the fuel mix.

Finally, what incentives are provided
to those who want to develop new ener-
gy sources, other than some tax credits
that may or may not be high enough?
When the price of conventional fuels is
kept down exotic energy sources look
less economic. For that matter, does the
present research structure do the job?
Can government agencies that are far
from the marketplace and huge corpora-
tions that might be affected adversely by
the development of new energy sources
be expected to produce them? Perhaps
the answer would be to create COM-
SAT-like private corporations to develop
and market new energy devices. They
would clearly have the incentive to do
so, because those devices would be their
only sources of income (3).

If we are going to have a successful en-
ergy plan we have to harness the force
that made American capitalism great:
old-fashioned greed.

LEONARD S. HYMAN
Wainwright Securities Inc.,
245 Park Avenue,
New York 10017
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Slash density gradient
spin time with a Sorvall’

TD ultracentrifuge and
new vertical rotor.

Sorvall® OTD ultracentrifuges with oil turbine drive and
Automatic Rate Controller are ideal for density gradient work.
The soft start and soft stop characteristics of the ARC and
Reograd mode of deceleration prevent mixing of the gradient
at speeds between 0 and 1,000 rpm.

With these features and the new Sorvall® vertical rotor,
Sorvall® ultracentrifuges give high resolution with reduced
spin times. The rotor holds the tube at a fixed angle of 0° while
the gradient reorients from horizontal to vertical. This means
the particle must travel only the width of the tube, not the
length. It also improves resolution by increasing the surface
area and reducing the depth of the starting zone. In fact,
the K factor calculated for the highest performance ultraspeed
swinging bucket rotor is 45, while the K factor for the Sorvall®
TV865 vertical rotor is only 10.

The oil turbine drive eliminates failure-prone gears, belts
and brushes. And Sorvall® OTD-50 and OTD-65 ultracen-
trifuges have self-contained cooling systems — eliminating
problems with hard water as well as installation of plumbing,
filters, valves and gauges. Both are built with the high quality
and attention to detail that have been characteristic of Sorvall®
centrifuges for years.

For more information on Sorvall® OTD ultracentrifuges,
just write Du Pont Instruments, Biomedical Division, Room
23707A, Wilmington, DE 19898

DuPont Instruments WP
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How to extend the useful life of microparticle
HPLC columns up to four times.

If you use our HPLC Column Sur-
vival Kit you can increase the useful
life of your microparticle column as
much as 400% and, depending upon
your samples, perhaps even more.

Further, use of the Survival Kit has
no significant effect on microparticle
column efficiency, peak symmetry or
back pressure. And the Kit can be
used with any commercial micropar-
ticle column, Whatman or brand X.

Essentially the Kit consists of two
guard or pre-columns and a supply

of pellicular packing whose func-
tionality is the same as that of your
microparticle column. Each Kit in-
cludes 10g of any one of five pellicu-
lar packings: Silica Gel, Reversed-
Phase, Cyano Bonded Phase, Anion
Exchanger, Cation Exchanger. All are
easily dry-packed. The “hardware”
for instant assembly and connection
is complete for either 4" or 16" OD
microparticle columns including a
zero dead volume union, frits, nuts,
ferrules. Instructions for use are also
included. Additional pellicular pack-
ings may be ordered at any time.

The Kit is ready for use in less than
five minutes. It can also improve col-
umn resolution, serve in collection of
specific compounds, and be used as
an adaptor for a syringe injector for
our Magnum 9 semi-prep columns.

The HPLC Column Survival Kit.
Column life times four.

From WHATMAN INC. ®= 9 Bride-
well Place, Clifton, N.J. 07014 =
(201) 777-4825.
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Last Resorts

In the 1976 presidential race, Governor Carter reportedly took the posi-
tion that in solving our energy problems he would rate nuclear energy as a
last resort. Some weeks ago, when the Carter Administration was found to
be cutting red tape to speed the licensing of nuclear power plants, one of his
retinue explained the apparent change of heart by saying, ‘“‘Now we are
down to last resorts.”’

Political rhetoric and rationalizations aside, this startling response gives
us plenty to think about. It raises the question of how ready we are, as a
people, to take the medicine that is implicit in a ‘‘last resorts’’ political
economy. Perhaps it will not come to that, but it very well may.

Again and again, we look at the disarray in our national energy policies
and at the absence of a national will to face the bleak facts. What is missing
is the kind of resolution and action which marked the era of wartime mobili-
zation, when private preferences were overridden by the common emergen-
cy. Obviously, it is futile to wish for a return of that sort of unity while we
can indulge ourselves in rising imports of energy supplies and in the con-
solations of long-term research and development, which may help by the
end of the century. The case could be quite different if the situation falls
apart in five years or even ten. Perhaps an awakening to the meaning of a
“‘last resorts’’ society can get us moving in the near term.

We have grown accustomed to having things turn out right, in general,
and we expect it as a matter of course. To be sure, things have not gone
exactly right for some groups in our society, and there is still that bill to be
paid. But on the whole, our situation compares graphically with that of most
of the rest of the world. In this country, especially, affluence and consumer
satisfaction have brought living standards and expectations to a state for
which history offers no parallel.

What can happen to the emotional and social stability of a very rich, if not
spoiled, society when it is confronted suddenly with an economy of last
resorts? What can become of the decency that underlies behavior in a fortu-
nate and civilized democracy? One thinks of Western societies with which
we share historical and institutional beginnings, and whose material for-
tunes lately have gone sour. They are already close to their last resorts, yet
they seem to have come to terms with misfortune. The difference, possibly,
is that these societies have 2000 years or more of cultural development be-
hind them and are able to draw upon the perspectives and resilience that are
the fruits of their embattled pasts. It is a different case with the American
experience, short and one-sided as it has been.

So the question remains troubling. Is our national character prepared for
a reversal of our fortunes and our optimistic expectations if events trans-
form the good society to a condition of last resorts? Will we take the same
generous view of human and economic rights, and of our relations with
other peoples and races, when there is not enough to go around—much less
enough to assure us the lion’s share?

We are taking a lot for granted. We do not seem to believe that the Ameri-
can experience, as we know it, can be altered drastically and unpleasantly.
We seem to think that our luck will somehow hold out, and that a worst-case
future cannot materialize. We refuse to examine the social and human impli-
cations of last resorts.

That is why the present condition of policy-making in energy is so alarm-
ing, and why it may presage other policy dilemmas which will arise as global
issues sharpen in the next decade. A nation reduced to last resorts is one in
trouble.—WiLLiAM D. CAREY



NEW GALEN MICROSCOPE

Your slides have never
looked so good.

Look at your own
slides through our new 5

GALEN microscope and see how

clear and fine the detail is. And notice
that you get full 2”7 x 3” coverage.
Named after the famous Greek phy-
sician, GALEN meets exacting Bausch
& Lomb standards.

This fine instrument is ideal for rou-
tine work in colleges, hospitals and
industrial labs. And it meets all spec-
ifications required for a microscope
used to study medicine.

The GALEN microscope is priced at
$746.00*, considerably less than many
microscopes that don’t have all its
features.

We think this is the best microscope
value on the market today. But don’t

Name

free demonstration.

take our word for it. Arrange for a
free demonstration.

Look into GALEN when you're
looking for a microscope:

e Parfocal, coated optics.

e 4x, 10x, 40x, 100x (oil) achromatic
objectives.

e Monocular,
models.

binocular, triocular

BAUSCH & LOMB

Scientific Optical Products Division
Optics Center, Dept. 6602

20719 North Goodman Street
Rochester, N.Y. 14602

[] Have my B&L dealer contact me to arrange a convenient,
[] Send catalog 31-2439.

e In-base, variable control illumi-
nator (30-watt).

e Ideal for brightfield, darkfield and
phase contrast observations.

e Observation body rotates 360°,
locks at any point.

e Precentered substage with conven-
ient low rack-and-pinion focusing.

e Graduated mechanical stage; low,
coaxial controls.

e Immediate off-the-shelf delivery.

e Bausch & Lomb guarantee, and na-
tionwide service.

BAUSCH & LOMB

Scientific Optical Products Division
Optics Center, Dept. 6602

1400 North Goodman Street
Rochester, N.Y. 14602

BAUSCHG& LOMB (@)

GALIN

professional microscope

*Monocular model $746, Binocular model shown $895.

|

Available on GSA
contract. Consult
the Yellow Pages
for your local au-
thorized Bausch &
Lomb dealer.
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Street
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State

Zip

GALEN. The scope of a more productive laboratory.
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Deadline for Nominations: 15 September 1977
AAAS-Newcomb Cleveland Prize: Contest Year Is Nearly Over

The deadline for nominations of papers for the AAAS-New-
comb Cleveland Prize is fast approaching. Readers are invited to
nominate papers published in the Reports section of Science from
3 September 1976 to 26 August 1977. The prize of $5000 and a
bronze medal is now given annually to the author of an outstanding
paper that is a first-time publication of the author’s own research.

Nominations must be typed and the following information pro-
vided: the title of the paper, issue in which it was published, au-
thor’s name, and a brief statement of justification for nomination.
Nominations should be submitted to AAAS-Newcomb Cleveland

Prize, AAAS, 1515 Massachusetts Avenue, NW, Washington,
D.C. 20005. Final selection will rest with a panel of distinguished
scientists appointed by the Board of Directors.

The award will be presented at a session of the annual meeting at
which the winner will be invited to present a scientific paper re-
viewing the field related to the prizewinning research. The review
paper will subsequently be published in Science. In cases of
multiple authorship, the prize will be divided equally between or
among the authors; the senior author will be invited to speak at the
annual meeting. )

s

Reports

Mining the Apollo and Amor Asteroids

Abstract. Earth-approaching asteroids could provide raw materials for space
manufacturing. For certain asteroids the total energy per unit mass for the transfer
of asteroidal resources to a manufacturing site in high Earth orbit is comparable to
that for lunar materials. For logistical reasons the cost may be many times less.
Optical studies suggest that these asteroids have compositions corresponding to
those of carbonaceous and ordinary chondrites, with some containing large quan-
tities of iron and nickel; others are thought to contain carbon, nitrogen, and hydro-
gen, elements that appear to be lacking on the moon. The prospect that several new
candidate asteroids will be discovered over the next few years increases the likeli-
hood that a variety of asteroidal resource materials can be retrieved on low-energy

missions.

O’Neill (1) has suggested that it is pos-
sible, using existing technology, to con-
struct large communities in a stable high
Earth orbit. These communities would
be built from factories that would pro-
cess materials launched by an electro-
magnetic mass driver from the shallow
gravitational potential well of the lunar
surface (2). This concept has since been
expanded to include the manufacturing
of satellite solar power stations in high
orbit, and offers a favorable benefit-cost
ratio for the delivery of terrestrial electri-
cal power in less than 20 years (3). Small
asteroids have also been suggested as re-
source candidates because of their zero
gravity fields and the possible availabili-
ty of metals and other materials (¢).

Comparing the cost of retrieving re-
sources from competitive sources in-
volves the study of a number of vari-
ables. Perhaps the single most important
parameter is the total energy required to
retrieve those resources at the most con-

22 JULY 1977

venient opportunities. To a first approxi-
mation, the energy of retrieval is propor-
tional to the mass and thus to the cost of
the propulsion system required to move
materials through the velocity increment
to the locations of their end use. The en-
ergy per unit mass of resources retrieved
is proportional to the square of the veloc-
ity increment, Av, and so the evaluation
of Av for sample missions provides a use-
ful data base for the economics of non-
terrestrial mining.

Mascy and Niehoff (5) have outlined a
mission profile for a sample return from
the Amor asteroid 433 Eros. Niehoff (6)
has evaluated the opportunities of a mis-
sion to the recently discovered Apollo
asteroid 1976 AA and to the Amor aster-
oid 1943 (1973 EC). He concluded that a
1-kg sample could be returned to the sur-
face of Earth in a 3-year round-trip mis-
sion to asteroid 1943 launched in 1992 by
one space shuttle containing a supply of
propellants and a recoverable upper

stage. Other investigators (/, 4) have dis-
cussed bringing material in from the as-
teroid belt, about 2.5 astronomical units
(A.U.) from the sun. Table 1 compares
lunar missions with favorable missions
to various asteroids, broken down in
short-thrust velocity increments from
low Earth orbit to a heliocentric Hoh-
mann transfer orbit (Av,), from transfer
orbit to rendezvous with the asteroid
(AVpeng), from departure from the aster-
oid to the vicinity of Earth (Avg,,), and
from injection into a high Earth orbit
(Avheo)-

Table 1 shows that a round trip of min-
imum energy to a main belt asteroid of
very low inclination and eccentricity
would require energies (Av* per unit
mass) several times those for selected
Apollo and Amor asteroids. The Earth-
approaching asteroids become even
more economical candidates than main
belt asteroids when solar energy is used
for transport. The main belt asteroids are
in a region of solar flux five to ten times
less than that at Earth, whereas the
Apollo and Amor asteroids are in a re-
gion of solar flux one to three times less
than that at Earth. Thus a transportation
system utilizing solar energy, with a
power plant subtending a fixed area ex-
posed to sunlight, would yield five times
as much energy at a selected Apollo or
Amor asteroid as at a main belt asteroid.
When factored in with the comparisons
in the energy of transfer orbits (Table 1),
it is possible to gain a factor of = 30 in
throughput for the transportation of ma-
terial if a selected Apollo or Amor aster-
oid is used instead of a convenient main
belt asteroid. These considerations are
obviously vital in discussing initial in-
vestments in space manufacturing.

Optimized round-trip missions to some
Apollo and Amor asteroids require
energies comparable to those to the lunar
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Meet fifteen new
Olympus Microscopes:

The universal research
microscope VANOX

Olympus meets change with change, and offers you the
most flexible research microscope ever. Its rugged, mod-
ern, square-line stand contains a wide choice of applica-
tion-oriented options that let you modify its configuration
to suit your own use. You choose from four light sources,
bright field or dark field contrast, phase contrast, fluor-
escence, from achromats to plan apochromats three
stages, interference contrast—transmitted and reflected
light. The new Olympus VANOX modular concept in-
creases your opportunities to build a system around your
own requirements by providing a complete range of Olym-
pus accessories. They include objective lens combinations
and modular attachment camera systems that can be used
with other Olympus microscopes. An economy without
sacrificing quality. Find out how you can give your lab
ultimate capabilities. Your Olympus dealer can give you
more details.

SEEING BEYOND MAN'S VISION

OLYMPUS CORPORATION OF AMERICA
2 Nevada Drive, New Hyde Park, New York 11040
In Canada: W. Carsen Co., Ltd., Don Mills, Ontario
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Now Available

DIAZEPAM [*H]

SPIROPERIDOL [*H]

High specific activity

Ligand for neurochemical brain studies:
Diazepam, [methy/-3H]-

30-60Ci/mmol

Ethanol.

NET-564 $100/250uCi $250/1mCi

Ligand for the dopamine receptor:
Spiroperidol, [1-pheny/-*H(N)]-
20-40Ci/mmol

Ethanol, indryice.
NET-565 $100/250uCi $250/1mCi

Not for use in humans or clinical diagnosié

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
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