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“The TJ-6 is an excellent product Wa're delighted
¢ s centrifuge.

¥ with it “You
folks ha the TJ-6. We're
very the colorful tube
g, and a welcome

change fir - t's a remarkably
recommend a

TJ-6 to an » " “The lift-out

bowl along e TJ-6 is an
excellentp have one

“It's a ven 2ing ever
seems to )iks have

done a fi

with ours’ “V Pl Cla pters .
They're easy § el @‘ ange from
previous typeSEE Lty Cuiet-running

The Beckn an TJ-6 Centrlfugc.
Everyone says great things about it.

f
* gt ]

The TJ-6 is the most popular centrifuge are hundreds of Beckman service representa-

ever introduced, whether it’s the refriger- tives nationwide —at least one in every major
ated or non-refrigerated version. city in the U.S. and Canada.

Users appreciate how quiet it Send for Brochure SB-490 for a full
- is. They like the removable bowl that description of this superior table-top

makes cleaning a snap. They like the ™ . centrifuge. Write to:

colorful adapters which bring a new v Beckman Instruments,
practicality and ease of handling to Inc., Spinco Division,
table-top centrifuges. 1117 California Avenue,

Owners are delighted with the g Palo Alto, CA 94304.
TJ-6’s excellent reliability. And if

BECKMAN

there is a problem, they know there [ NS
& '» ' ,
= Circle No. 95 on Readers’ Service Card




ECS500VL with Voltage Limit Control ... 2,000 volts . . . $1,195

EC400* ... 1,000 volts . . . $795

If you're doing advanced separations work,
dependable power supply ought to be the least of
your problems.

It can be, too, with the new EC400 and EC500—
both true constant power supplies which automati-
cally compensate for changes in voltage or current.
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EC500 . . . 2,000 volts . . . $1,095

The EC400, at $795, offers you up to 1,000 volts
maximum, 200 mA maximum current, and 200 watts
maximum power.

The EC500, at $1,095, gives you up to 2,000 volts
maximum voltage—a must for highest resolution in
techniques such as isoelectric focusing. Maximum
current is 150 mA and maximum power is 300 watts.

Both E-C power supplies have dual-range
meters, positive safety interlock, and dual electrical
protection. Both adapt easily to any type of electro-
phoretic cell. Each is available with Voltage Limit
Control at slightly higher cost.

Set and forget. Isn’t that what you want and
need in a laboratory power supply? For technical
information call 813-344-1644 collect or write . . .
E-C Apparatus Corporation, 3831 Tyrone Blvd. N.,
St. Petersburg, FL 33709.

A product of the Separations Specialists.
*also available with

Voltage Limit Control
as EC400VL . . . $895
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Juvenile Belding’s ground squirrels
(Spermophilus beldingi) at Tioga Pass,
California. These littermates (about |
month old) have been above ground |
day. Adult females in this social rodent
species mate polygamously. Electro-
phoretic paternity exclusion analyses
indicate that most litters are sired by
more than one male. Therefore, these
squirrels may be either full siblings or
maternal half-sibs. See page 351.
[George D. Lepp. Los Osos, Califor-
nia)









DNA-RNA
With the introduction of our
new 3’ End Labeling System,
we now offer six systems,
plus special accommodation
packasging, to make your

DNA-RNA studies faster, surer,
and more reproducible.

Only from
NEN




3’ End Labeling

The world's first 3' End Labeling System
labels protruding, flush, and recessed 3’
termini with 3'-dATP. [a-32P]- (cordyce-
pin 5'-triphosphate) in a simplified proto-
col adapted from the procedures of Tu
and Cohen." The system utilizes terminal
transferase to add a single dATP, [ a-3]-
molecule to the 3’ end of a DNA chain.
The resulting labeled DNA is suitable for
seguencing by the Maxam and Gilbert
technique.?

The components are designed to end
label up to 100pmol of 3’ ends per
reaction:
* 3"-dATP, [@-3P]- (Cordycepin
5'-triphosphate)
Terminal Deoxynucleotidyl Transferase
Terminal Transferase Reaction Buffer
Cobalt Chloride
Control Plasmid DNA Fragments
Deionized Water

Prior to shipment, all system components
are subjected to a complete 3’ end label-
ing procedure. The polyacrylamide gel
used to separate the fragments is autora-
diographed to assess labeling efficiency,
and a copy of the autoradiogram is in-
cluded with your system.

Order NEK-009 (10-reaction system)
NEK-OO09A (5-reaction system)

5 End Labeling

The world's first 5" End Labeling System is
an accurate, efficient, time-saving means
of labeling nucleic acid. Adapted from
procedures described by Maxam and
Gilbert,2 it includes ATP[y-32P]- with our
own specially prepared polynucleotide
kinase and a carefully balanced comple-
ment of buffers, enzymes, and other
reagents necessary for labeling the 5’ ter-
mini of DNA fragments.

Systems sufficient for either 10 or 5 reac-
tions (up to 50pmol 5’ ends per reaction)
contain the following components:
Adenosine 5'-triphosphate, [y-32P]-
Alkaline Phosphatase
Polynucleotide Kinase (purified to
homogeneity)

Phosphatase Buffer

Direct Phosphorylation Buffer

Exchange Phosphorylation Buffer

Hinf | Digest of Plasmid DNA, pBR329
(control to check the system)

Deionized Water '

The system is tested the day before ship-
ment using the same lots of components
you will receive, including fresh tracer.
The resulting autoradiogram is included
with your system.

Order NEK-006 (10-reaction system)
NEK-O06A (5-reaction system)

Translation

NEN's in vitro protein translation systems
have made cell-free translations of euka-
ryotic mRNAs exceptionally reliable and
reproducible. These time-and-trouble-
saving systems are offered with either
Methionine, L-[%$]- or Leucine, L-[*H]-
labeled tracers. Both utilize an extract of
rabbit reticulocyte lysate that has been
treated with micrococcal nuclease to
inactivate endogenous mRNA. The lysate
is prepared under strictly controlled con-
ditions to ensure retention of high protein
synthesis activity.

Systems sufficient for 100 or more reac;

tions contain the following components:
Rabbit Reticulocyte Lysate
Methionine, L-[%5S]-, or
Leucine, L- (3, 4,53H]-
Translation Cocktail
Control mRNA
Magnesium Acetate
Potassium Acetate
Deionized Water

Each lot of systems is biologically tested
with the exogenous control mRNA. A
graph demonstrating Methionine or
Leucine incorporation is provided with
your shipment.
Order NEK-001 (Met [%5]) = |
NEK-OO1A (extra ml of lysate
included)
NEK-QO01B (tracer shipped as
needed)

NEK-002 (Leu [3H])
" NEK-O02A (extra mi of lysate
included)

Nick Translation

We now offer two exciusive systems for
making consistently high specific activity
probes using nick translation: dCTP,[3%P]-
and dTTP,[*H]-. Both systems include E.
coli DNA Polymerase | prepared in our
laboratories to ensure extremely high
reproducibility. The DNase |, dNTP mix-
tures, stop buffer, and sterile deionized
water are optimized for compatibility
and stability.

Systems sufficient for either 20 or 10 reac-
tions contain the following components:
Deoxycytidine 5'-triphosphate,
[a-szP] -, or
Deoxythymidine 5'-triphosphate,
[methyl, 1", 2", -°H -
DNase | ~
DNA Polymerase |
Control Plasmid DNA (pBR322)
Deoxynucleoside Triphosphate
Mixture
Nick Translation Buffer
Nick Translation Stop Buffer
Deionized Water

Each lot of systems is tested with the con-
trol supercoil pPBR322 plasmid DNA to
ensure efficient incorporation of dCTP or
dTTPinto DNA, and a copy of the curve is
included with your system.

Order NEK-004 (dCTP [%2P])
(20 reactions, tracer in ethanol)

NEK-0O04A (10 reactions, tracer in
ethanol)

NEK-004B (20 reactions, tracer
concentrated in agueous
solution)

NEK-004C (10 reactions, tracer
concentrated in agueous
solution)

NEK-005 (dTTP [*H])
(20-reaction system)

"Tu, C.-PD. and Cohen, S.N., Gene, 10: 177, 1980

2Maxam, A.M. and Gilbert, W., Methods Fnzymol.,
65, 1980

Call us toll free to request detailed
descriptions of any of these sys-
tems or to discuss any questions
you may have for our technical
staff.

New England Nuclear

® 549 Afbany Street, Boston, Massachusetts 02118

Cali toll free: 800-225-1572 (In Massachusetts and international: 617-482-9595)
NEN Chemicals GmbH: D-6072 Dreieich, W. Germany, Postfach 401240, Tel. (06103) 85034, Teiex 4-17993 NEN D
NEN Canada: 2453 46th Avenue, Lachine, Que. H8T 3C9, Tel. 514-636-4971, Telex 05-821808
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Now turm 3omm
Sldes

Now you can produce your own copy work.
own prints from your slides. On See for yourself. Bring a
the spot. In seconds. There's no 35mm slide to a participating
more waiting for days to get your  dealer for an instant demonstra-
prints back or paying a premium tion. For the name of your near-
for rush service. est Polaroid Polaprinter dealer,

Our new Polaprinter Slide call toll-free from the continental
Copier gives you a color print in U.S.: 800-225-1618. In Mass.,

60 seconds or a black and white  call collect: 617-547-5177.
print plus a reuseable negative
in just 30 seconds.

The Polaprinter takes up less
than a square foot of space. It
has automatic exposure control
and an independent control
for adjusting contrast to your F dlerold
liking. It also has a cropping :
selector to adjust for the Polargyy
slight disproportion between
slide and print formats.

Here is the quickest, easiest
way to prepare prints to illus-
trate reports and articles. Or
keep records. Or supplement
correspondence. Or make a
handy print file from your
slides. And you always -
have the security of doing your 4

Nto 3lax4 4" prints.
N Seconds.

© 1981 Polaroid Corporation “Polaroid "® and “Polaprinter"™



FORTODAY’S FACULTY AND COLLEGE STAFF MEMBERS FROM 18 TO 80.

Whether you're thinking retirement
or not,review the plan that provides
for cash withdrawal and /or a lifetime

income.

TIAA-CREF Supplemental Retirement Annuities
(SRAs) offer you substantial flexibility including cash
withdrawal and/or lifetime retirement income. You
can even reduce your income taxes now!

You can begin contributions to an SRA at any age
and begin benefits at any age up to age 71 unless you
aré still employed (then you can delay beginning
benefits until age 80). For example; you could start
contributions at age 25, and choose t6 begin benefits
or withdraw cash at age 34, 40 or 50, regardless of
your employment status:.

Get your money at any time.

You can receive benefits as a lifetime income or over a
fixed period of from 2 to 10 years. What's more, if you
need it (even while employed by your current
employer), you can withdraw all the money you have
accumulated by surrendering your contracts. Or, you
can withdraw $1,000 or more every six months. There
is never a cash surrender charge.

Contributions are tax-deferred,
so you pay less income taxes now.

The federal income tax on your contributions is
deferred until they are paid to you as benefits. So, you
pay less tax now .

Changing employers? Take SRAs with you.

Since you own your Supplemental Retirement Annui-
ties, you take them with you if you leave your current
employer. You can make contributions through any
institution that makes Supplemental Retirement
Annuities available to staff members. Contributions
can be as little as $25 a month.
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Full information.

Complete and mail the coupon for an SRA Information
Kit today. You'll get full details about all the advan-
tages SRAs have to offer, why this plan suits so many
financial situations and age groups and how much
you may contribute to the plan.

*TIAA-CREF provides annuities and other services for employees of
colleges, universities, private schools and certain other nonprofit
tax-exempt educational and research institutions.

HELP YOURSELF TO A BRIGHTER FINANCIAL FUTURE
...SEND FOR A FREE INFORMATION KIT.

e———————

Teachers Insurance and
Annuity Association of
America—College Retirement
Equities Fund

730 Third Avenue

New York, N.Y. 10017

Please send me full details
about TIAA-CREF Supplemen-
tal Retirement Annuities, the
flexible tax-deferred annuity plan that offers the opportunity to accumu-
late funds for additional retirement income and the option for cash
withdrawal.

Name
Address
City.

State. Zip Date of Birth

Name of Institution

Please let us know if you are participating in a TIAA-CREF retirement plan
at your institution. (J YES OONO S 41781

[m————————————————

275



The Axiomat’s |mage handler

See what just this one module
can do for you

The diagram below traces just a few of
the possible light paths through the ob-
servation module of the unique Zeiss g
Axiomat. You can route the light directly
to the cameras...or, with the 3 unique
prism carousels, you can manipulate it
in more ways than with any other micro-
scope. And, of course, the Axiomat

has no equal in stability, precision
engineering and optical quality.
Quality service-Expert dealers.

The great name in optics

West Germany

Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los
Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ontario, M3B 2S6. Or call (416) 449-4660.

Circle No. 124 on Readers’ Service Card 1\

\

L~

mage analysis,
Phot?metry 4x5" [A Cine 35mm
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Pointer

Bertrand lens

Grain sizes, 1:4 Zoom ith iri
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?‘.‘ Measuring, T i) : centering
= telescope

Photo, etc.
F rettcules
I‘

Accessible pupil for
phase contrast, etc.

Projection

Large format
photography
8x10” &5x7"



What to look forin a lab balance.

QUALITY you can feel when- PRECISION you can see CONVENIENCE you'll

ever you operate a switch, every time you make appreciate in time savings,

slide a poise. a weight determination. ease of use, simplicity of
operation.

'® Ohaus Scale Corporation
29 Hanover Road, Florham Park, N.J. 07932 44-011
(201) 377-9000

[ Please send me the complete Ohaus catalog of over 60 different models of
balances for the laboratory.

[ Please have a representative arrange a no-obligation demonstration. |
I'm particularly |
interested in My phone number: ( )

Name Title

Organization

Address e P I FiLf Sl R

City State Zip—

My application is

A. Ohaus Dial-O-Gram® Model 1650 balance —26109x 0.1 g B. Ohaus Dial-O-Gram® Model 310 balance—310g8x0.01 g
C. Ohaus Model 300 electronic balance —300g x 0.01 g D. Ohaus Harvard Trip Model 1550 SD balance —2000gx 0.1 g



The VR-1 is the subject of one or more pending patents

el el

lab products inc

a Bl company

LP81-1667




The Ventilated Animal Rack:

Some day soon most research animals, personnel.and
research programs will be protected this way,

What is a “Ventilated Animal Rack”?

It is a portable, totally enclosed animal rack with four
separate, independent, isolated-from-each-other chambers.
Low velocity air enters each chamber, makes a single pass
over the cages, and is exhausted by negative pressure
directly to the main exhaust system. This special rack (VR-1)
most effectively isolates the animals from the animal room. ..
and the research personnel from the animals.

What are the benefits to the animals?

There are many. Cross-contamination is substantially
decreased because air from an infected animal goes to the
exhaust system with an absolute minimal exposure of the
other animals. Animal stress is also significantly reduced: the
enclosed environment is quiet; drafts and thermal and
humidity fluctuations are greatly minimized; and animals can
be easily observed without inducing stress. The success of
this environment is attested to by the fact that the total
number of animals born to a species that breeds poorly
(DBA/2J mice) is increased and the percent survival is also
appreciably higher. Additional evidence: judging by accelera-
tion of weight gain, newly arrived animals housed in this
system become acclimated more rapidly. Further evidence?
Even multiple species can be successfuily housed in the
same rack.

What are the benefits to the
research workers?

Since the air in the rack is exhausted into the main exhaust
system and does not re-enter the animal room itself, research
workers are effectively isolated from animal dander or other
allergens, odor, pheromones, microorganisms, and food and
bedding dust. Even with the doors of the unit open, the
direction of air flow tends to be from the room and into the unit
which helps to contain contaminated air within the unit.

Resulit: virtual elimination of allergic reactions and generally, a -

cleaner, safer, odor-free work environment for the research
people.

What are the benefits to research programs?

Because this system greatly reduces the chance of cross-
contamination, and because it provides a much less stressful
environment generally (e.g., it tends to reduce the amount of
animal handling required), the chances of jeopardizing
expensive research programs are substantially minimized.

“Many of these systems are already installed in major research institutions. ..
and conversion 1o these ventilated animal racks is accelerating.
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Are there other benefits?

The air velocity is variable and is separately adjustable for
each shelf. The system offers a choice of bottle watering or a
specially designed upfeed serpentine automatic watering
configuration that eliminates stagnant water, permits flushing
during the day, and significantly minimizes contamination.
This rack also permits excellent space utilization since
multiple species can be safely housed in the same room.
Cleaning is easy; VR-1 can be handled by most standard rack
washers. The unit is quiet. And, in summary, it is a most
effective isolation system that can actually divide a room into
multiple separate, isolated environments.

From Lab Products, Inc.—The leader in
environmental control products

Lab Products now offers the widest selection of systems for
environmental protection: five Stay-Clean™ laminar flow
systems; Isosystem™ housing system consisting of a dispos-
able filter cap, cage cover, and plastic cage; Enviro-Gard™
filter system with permanent filter bonnets; and See-
Through™ suspended cage systems with a special filtering
system. We are now likely to have at hand solutions to virtually
all of your environmental problems.

For more information

Why wait for “some day soon”. . .write or call Lab Products,
Inc., 365 West Passaic Street, Rochelle Park, N.J. 07662 or

- complete the coupon. (phone 201 /843-4600)

r------------------

Lab Products, Inc. AB
365 W. Passaic Street
Rochelle Park, N.J. 07662

| would appreciate:

O Additional information on your VR-1 Ventilated Animal
Rack.

O Information on your other environmental control
products.

O Your 68-page catalog of animal housing and care
systems and accessories.

[ Seeing your local representative—Please call and set up
an appointment:

Area Code
Name
Title
Organization
Address

Number Ext.

Zip
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You never had such a wide
choice of accurate, solid
state circulators as you
now have with Precisionm.

Our newest additions
feature more °C control
than ever before. It's all to
give you more accurate,
reliable performance
every time you circulate,

Measure all your constant
°C—in baths, circulators,
ovens, and incubators—
with Precision.

*+0.01°C, in fact, for two models! Frigid
-60°C circulator is precise fo +0.1 °C.

Pick from seven new
refrigerated circulators.
Various models feature
digital set, LED display,
smooth duplex pumps,
multiple safeties or
indicator lights.
These same
fine options
can be found on select new
ambient circulators. Five
models; 4 liter t0.8 liter
capacity.
Choose a new
compact 7
liter or 12
liter benchiop
circulating bath.

) 28 ememision e
L

Two new port-
able coolers
and a portable
circulator help
you craft your

own system.

Send for the new Precision
circulator brochure,

GCA/Precision Scientific Group
3737 West Cortland Street
Chicago, lllinois 60647

Distributed exclusively by
American Scientific Products

Circle No. 129 on Readers’ Service Card
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LETTERS
Evolutionary Studies

In his interesting article about the cre-
ationist suit recently tried in California
(News and Comment, 20 Mar., p. 1331),
William J. Broad notes that this deliber-
ately limited case could prove to be a
mere prelude to a major series of legal
battles over basic constitutional issues.
As adumbrated by the creationist attor-
ney Richard K. Turner, exposing the
“‘religious’’ nature of evolutionary ‘‘be-
liefs’” will be part of the fundamentalists’
legal strategy.

Turner cites Popper’s falsificationist
theory of science, and the notorious de-
duction that the inability to make predic-
tions denies scientific character to evolu-
tionary theory. In 1980, Popper dissoci-
ated himself from this deduction which
claims evolutionary studies to be ‘‘meta-
physical”’ (I). In these circumstances,
Popper’s exact words should be quoted:
“It appears as if some people would
think that the historical sciences are un-
testable because they describe unique
events. However, the description of
unique events can very often be tested
by deriving from them testable predic-
tions or retrodictions.”’ In short, Popper
has now defended the scientific charac-
ter of the theory of evolution and of
paleontology.

Popper’s own statement, made after
critical reexamination of his views on the
methodology of science, proves much
broader than those of many experimen-
talists who claim his views as the basis of
their scientific operations. A similarly
narrowed view of Darwinism has domi-
nated adaptational research with theo-
ries based on current and immediate
optimality of all structures and process-
es. This restrictive research program has
been criticized recently by Gould and
Lewontin (2), who have set out a number
of alternatives in an elegantly presented
essay which supports Darwin’s own plu-
ralistic approach to evolutionary studies.
Credible and successful scientific de-
fense in future creationist trials could
require that scientists avoid making nar-
rowly restrictive and unnecessarily dog-
matic statements about their scientific
methodology.

W. D. RUSSELL-HUNTER
Department of Biology,
Syracuse University,
Syracuse, New York 13210
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Population Growth and Energy Use

In his editorial ‘‘It is people who use
energy’’ (30 Jan., p. 439), Kingsley Da-
vis proposes population growth as a ma-
jor cause of the energy problem.

In the United States, even if popiila-
tion had remained constant from 1955 to
1978, total energy consumption would
have increased by 51 percent. To com-
pensate for the increase in per capita
energy consumption, the 1955 popula-
tion would have had to fall by 56.2
million people or 34 percent by 1978:

Davis says worldwide consumption of
energy has been growing at a rate of 3.5
percent per year. By contrast, popula-
tion has been growing at a rate of be-
tween 1.7 and 1.8 percent. Thus, while
population growth may be a major cause
of rising energy consumption, one can-
not disregard per capita consumption.

Per capita energy consumption in in-
dustrialized countries in 1978 was about
44 times higher than in low-income coun-
tries. The estimated annual population
growth rates for these two groups of
countries were 0.7 percent and 2.2 per-
cent, respectively. While low-income
countries accounted for 30.5 percent of
the 1978 world population, they con-
sumed only about 2.4 percent of the
energy resources. In comparison, indus-
trialized countries accounted for only
15.7 percent of the world population but
consumed about 54.4 percent of the en-
ergy resources (/). A decrease in world-
wide population growth rates, without a
decrease in per capita energy consump-
tion in industrialized countries, cannot
solve the global energy problem.

ANRUDH K. JaN
International Programs,
Population Council,
One Dag Hammarskjold Plaza,
New York 10017

References and Notes

1. Based on data included in tables 1, 7, and 17 of
World Development Report, 1980 (World Bank,
Washington, D.C., 1980). This report classifies
125 countries in six groups: low-income, middle-
income, industrialized, capital-surplus oil ex-
porters, and centrally planned economies.
Countries in these six groups accounted for
30.5, 20.6,.15.7, 1.4, and 31.8 percent of the 1978
world population but consumed about 2.4, 9.1,
54.4, 1.1, and 33.0 percent of the energy re-
sources in 1978.

Davis infers that part of the energy
problem in the United States is that we
are letting in too many refugees. People
use energy, true. However, I doubt that
immigrants are the ones who are sur-
rounded by electrical gadgets at every
turn, keep comfortably warm or cool
despite the weather, and drive their own
cars (plural per family) rather than sup-
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port public transportation. The relation-
ship between numbers of people and
energy use involves more than per capita
use figures.

EVELYN STRENG
Texas Lutheran College,
Seguin 78155

With respect to Streng’s letter, I can
say only that immigrants are people,
and, like other people, they use energy.
They need heat in winter and air condi-
tioning in summer, just as other people
do. They eat food grown with fossil fuel,
and they drive cars. In fact, the world-
wide current of migration from less to
more developed countries is exacerbat-
ing the drain on energy supplies, because
the migrants use more energy after mi-
grating than they did before.

Jain and I agree that a solution to the
world’s energy crisis requires conserva-
tion, particularly in the industrial coun-
triecs. We disagree when he uses this
view to obscure the necessity of popula-
tion control and implies, as is often done
in the Third World, that the energy prob-
lem would be solved if the industrial
nations were less wasteful.

His own analysis, I think, shows the
futility of conservation in face of popula-
tion growth. If the less developed coun-
tries are consuming far less energy than
the industrial countries, they are evi-
dently conserving it. This enforced con-
servation, however, is not solving their
energy problem; rather, their population
increase is creating a demand for fossil
fuels which they are too poor to meet,
with the result that they are burning up
their forests at a prodigious rate and
using their land and human resources
inefficiently.

In the 38 countries the World Bank
singles out as low-income countries (25
of them in Africa and most in the tropics
or subtropics), the average population
density is two and one-fourth times that
of the industrial nations; yet their popu-
lation increase is three times as fast.
Their external public debt and foreign
debt service have been rising relative to
the gross national product, and their
food deficit, already monumental, is
forcing them to rely for subsistence on
the New World industrial nations. These
nations, however, can export food on a
grand scale only because their ratio of
people to land resources is still reason-
ably low and because they use copious
amounts of energy in agriculture. As the
Steinharts, Pimentel, and others have
shown, more calories are being used in
American food production and distribu-
tion than the food itself yields at the
table. In the process, we are losing top-
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soil, poisoning rivers and lakes, and ex-
hausting fossil water reserves. As the
cost of energy soars, so will the cost of
food exports. The unprecedented growth
of population in the less developed coun-
tries is thus causing an acute energy
crisis not only at home but in the world
as a whole. Conservation in the industri-
al states, badly as it is needed and cer-
tainly as it is soon to come, cannot
compensate for this relentlessly mount-
ing pressure on diminishing resources.
KINGSLEY Davis
Center for Advanced Study in the
Behavioral Sciences,
202 Junipero Serra Boulevard,
Stanford, California 94305

Innovation in Science Teaching

Was Frederick Mosteller aware that
his important presidential address, ‘‘In-
novation and evaluation’’ (27 Feb., p.
881), concluded with the beautiful but
tragic example of his point? He suggest-
ed that the AAAS sponsor initiatives in
science and engineering education. Per-
haps he was thinking of a recent 211-
page book (I) reporting the results of
nine studies under contract to the Na-
tional Science Foundation. Neither Mos-
teller nor the authors of that book men-
tioned teaching methods which have
long since proved their value (2).

In 1960 in Roanoke, Virginia, an §th
grade class, using simple teaching ma-
chines and a previously untested pro-
gram, covered all of 9th grade algebra in
one term. Their grades met 9th grade
norms, and measures of retention a year
later were considerably better than nor-
mal. The educational establishment
should have been delighted. Here was
the way to teach algebra! But, 20 years
later, the study is forgotten. Forgotten
also are scores of equally dramatic ex-
periments. Surely this is an example of a
lag in the use of innovations to be added
to those so delightfully described by
Mosteller.

What is needed in education is not
innovation but a change in the establish-
ment that will permit efficient teaching
methods to be used.

B. F. SKINNER
Department of Psychology and Sacial
Relations, Harvard University,
Cambridge, Massachusetts 02138
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Olympus introduces the universal system
for automatic exposure photomicrography:
Olympus PM-10AD.

Photomicrography takes a quantum leap
forward, with the introduction of PM-10AD,
a fully automated camera system
incorporating a built-in microcomputer, for
photomicrography and cinemicrography.

Utilizing the latest advances in micro-
electronics, the PM-10AD offers a
universal, fully integrated multi-format
system with automatic controls for
precision exposures with read-out,
reciprocity failure correction, film and
specimen characteristics and color
temperature. And only from Olympus, a
time lapse unit for both 35mm photo-
micrography and 16mm cinemicrography.

For a fascinating demonstration of this
state-of-the-art system, contact the
Olympus Microscope Dealer listed in your
Yellow Pages, or Olympus Corporation of
America, 4 Nevada Drive, New Hyde Park,
NY 11042.

The Science Company

In Canadé W. Carsen Co., Ltd.. Ontario
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INSTRUMENTATION
Nikon Optiphot microscope
with CF objectives.

SIGNIFICANCE

Nikon’s revolutionary CF
optics virtually eliminate chro-
matic aberration. Within this
series, several high perform-
ance objectives significantly
extend observation powers.

SPECIFICS
While all Nikon CF objectives
provide a dramatic improve-
ment in resolution, color ren-
dition and contrast over the
old compensation system, the
followinﬁ lenses are excep-
tional. The unique CF 2x plan
apochromat has excellent
image flatness for low power
photography. The CF 40x plan
apochromat, N.A. 0.95, dry,
Eroduces exceptionally bright,
igh contrast images. Nikon's
CF 100x NCG plan apochro-
mat is designed to work with-
out a cover glass. Its sharpness
must be seen to be believed.

These remarkable optics
are matched to a microscope
body and illumination system
equal to their performance—
the Nikon Optiphot. This to-
tally new design is extremely
stable. A standard 50 watt hal-
ogen Koehler illumination sys-
tem covers all magnifications
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and the full range of Nikon
accessories is available to
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Extend your vision. Write:
Nikon Visions, Nikon Inc.
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623 Stewart Avenue
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Nikon
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NIKON HIGH PERFORMANCE
CF OPTICS. POSSIBLY THE FINEST
EVER AVAILABLE.

Rat testis photographed with Nikon CF 40x oil plan apochromat. CF 5x photo eyepiece.
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units, packed with features designed especially for chro-
matography applications.

Every Kelvinator refrigeration unit is constructed with an
extra-thick layer of Urethane foam insulation for energy sav-
ing operation. Large tempered thermopane glass doors offer
excellent visibility, close quietly and have superior insulating
qualities.

Each cabinet comes equipped with a vapor proof duplex
receptacle mounted inside, access portholes for attaching
optional recorders and other equipment, heavy duty adjust-
able shelves and brilliant fluorescent lighting. A wide selec-
tion of optional accessories is also available.

In addition to offering the finest convenience features,
every chromatography cabinet shares in Kelvinator’s long
tradition of dependable service. An exclusive Five Year
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The unique structure of Nuclepore
Polycarbonate and Polyester Capil-
lary Pore Membranes significantly in-
creases the efficiency and application
range of microfiltration.

Unlike conventional, depth-type filtra-
tion media, Nuclepore membranes do
not depend on path tortuosity and
random entrapment for particle reten-
tion (see above). Instead, a screen-like,
two-dimensional array of uniformly
sized, smooth-bore captures particles
on the filter surface.

Surface capture means high resolu
tion. The extremely smooth, flat mem-
brane surface makes an ideal back-
ground for microscopic examination.

Available in fifteen pore sizes ranging
from 12pum to 0.03pm, Nuclepore
membranes may be successfully em-
ployed in upgrading many important
biomedical separation procedures
including:

Micrograph
of Bacillus sub
tilisona 0.4-pum

Micrograph of
Bacillus subtilis
on a 0.45-um
tortuous path
membrane filter?

polycarbonatc
membrane filter

*® Virus purification and Concentration

* Chemotaxis and Immunology —

* Fractionation — the very low adsorp-

tion of the Nuclepore membrane
makes these procedures feasible.

* Exfoliative Cytology — Cells are con-
centrated on a smooth non-staining
surface for rapid diagnosis.

¢ Quantitative and Qualitative Analy-
sis — Surface capture allows easy and
rapid identification and analysis of

particles.

¢ Sterilization — Nuclepore mem-
branes add no offensive surfactants in
critical filtrations.

* Plasmapheresis — Nuclepore offers
low hemolysis combined with excel-
lent flow rates.

* Rheology — Nuclepore’s cylindrical
straight through pores allow precise
and rapid measurements.

Nuclepore’s smooth surface allows
rapid analysis.

* Particle Analysis of Airborne Contam-
inants — Nuclepore’s smooth surface

allows rapid analysis.

To learn more about how our filtra-
tion products can solve your separa-
tion problems, write for a copy of our
new brochure or give us a call. A
technical representative will be glad
to discuss your particular application.

7035 Commerce Circle
Pleasanton, CA 94566
Phone: (415) 462-2230
Telex: 337751

Reference: Todd, R Wicro

biols 23, 1160 (1972)

and Kerr, T).. Appl
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SCIENCE

Taking Science out of Social Science

The new Administration’s goals of stabilizing the economy and revitaliz-
ing U.S. productivity are worthy of support. William D. Carey* has pointed
out that when national budgets are heavily cut, science and technology must
expect to share in the reduction. Presumably the reasons arise more from
equity than logic, since other developed countries that now surpass us in
gains in productivity and compete with us for markets seem to be increasing
their portion of the budget spent for R & D. At the same time, the
Administration clearly does appreciate the value of research and has
retained the overall National Science Foundation (NSF) budget at a
substantial level.

Given that cuts are to be made at the NSF, great care should be given to
the allocation of research funds. Philip Handler’s description of the cuts
raises doubts about this care. Let me take up in detail one small but
important division of NSF, Social and Economic Sciences (SES). Under the
Administration’s plan, SES funds in millions will drop from $31 to $24 to $10
from fiscal year 1980 to 1981 to 1982. Without even allowing for inflation,
this gives a reduction of 68 percent in 2 years. Similar deep cuts have been
planned for the smaller Behavioral Sciences program. Large cuts in social
science research funds announced elsewhere, as at the National Institutes
of Health and the Department of Defense, would add to the damage.

Much of social science research supported by NSF produces the methods
of measurement and analysis and the concepts that make measurements
possible in social, economic, and health problems. When society’s leaders
plan to change the economy, they need also to know the effects of their
changes. We know that innovations, social, medical, and technological,
often fail and that they therefore need evaluation. Social science research
provides both the tools and the data for such evaluations. More construc-
tively, it often also provides the research to improve the success rates of
future innovations. This research frequently finds that the conventional
wisdom has been mistaken, indeed that is a common characteristic of social
science research which may not endear it to us. For example, Project
Sapphoi found that variables often mentioned in business lore such as size
of firm, being first to market, and structure of research did not explain why
some companies succeeded and others failed in introducing the same
technological innovation. For innovation to flourish, we need more research
on innovation, in both science and technology.

Among the better known contributions of social science have been the
research leading to the national accounts and gross national product
estimates, the systematic development of scientific sampling for objects,
people, institutions, and records, and methods of measuring unemploy-
ment, agricultural production, and the effectiveness of medical therapies.

Probably not many of us appreciate how extensively the work of social
scientists finds uses in business and industry. Of the 285,000 science and
engineering doctorates employed in 1977 in the United States, social
scientists comprise 27 percent. About one-third of these social scientists
have employment outside academia. Of all the scientists in business and
industry, social scientists comprise 11 percent.

If we fail to invest in social science research, we can anticipate a drying
up of that research among our younger scholars. Worse yet, the best will
leave the field altogether or not take it up. With the opening of China to the
world, we have seen what an interruption of research can do to a society. It
produces a long and sorry period of playing catch-up. The research that we
fail to do now will penalize our own generation with a lack of ideas in a
decade or so. The NSF has responsibility for enhancing the scientific
resources and capabilities of the nation. By withdrawing NSF and other
support, we will gradually delete the science from research endeavors in
social science.—FREDERICK MOSTELLER

*W. D. Carey, Science 211, 879 (1981). +P. Handler, ibid., p. 1261. 1Science Policy
Research Unit, University of Sussex, Success and Failure in Industrial Innovation (Centre for the
Study of Industrial Innovation, London, 1972).
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When it comes to breaking down
and homogenizing virtually any type
of tissue, small organs, bones,
muscle, cartilage, or even
an entire mouse, the
Brinkmann Homogenizer
is in a class by itself.
Consider its power. A 600W
motor develops up to 30,000 rpm
(1200Won PT-45 model, with up to

of most samples within 30 to 60 seconds (other

instruments may require 15 minutes or more).
Consider the wide choice of generators, all

made entirely of stainless steel. It includes a
Microprobe Generator small enough to fit into a
standard cuvette (for samples as small as 1 ml or
less), Anaerobic Generators for aerosol-free
homogenization, a Mechanical Seal Generator to
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20,000 rpm) to assure complete homogenizatioﬁi

imize contamination and
1ing problems, even an
bench-top unitthat homo-
2s without admitting air.
sider its unique method of
lestruction, a combination
sonic energy and mechani-
aring action, based on the
s High Frequency Principle.
onsider the optional electronic
d control unit, with its sensor that
‘monitors the actual speed and keeps
it constant, regardless of load.

From any standpoint, nothing compares with
a Brinkmann Homogenizer. For literature, write
Brinkmann Instruments, Inc., Subsidiary of
Sybron Corporation, Cantiague Road, Westbury,
N.Y. 11590 or call toll-free 800/645-3050. In
Canada: Brinkmann Instruments (Canada), Ltd.

Brinkmann Homogenizers

From tissue to homogenate in 30 seconds!

Brinkmann
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