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It's the Model L2-75B, the first preparative ultracentrifuge to give you

two important experimental resources —better than a half-million g to work
with and a temperature range of 0° to 40° C. That temperature range is
high enough to provide viable conditions for biological samples, to allow
DNA and RNA studies at and above denaturation points, to reduce viscosity
for shorter runs. At 75,000 rpm, the new Type 75 Fixed Angle Rotor
generates a massive 502,000 g to further shorten run times, perhaps to
let you study some heretofore inseparable particles. Know, too, that the
Model L2-75B is backed by the most experienced engineering, applications
research, and service people in the field. For more information, write
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Fire control of chaparral in Southern
California suggests an alternative treat-
ment to the present Forest Service fuel
break program. Chaparral, growing
on certain soils, becomes stubbornly
water repellent, inhibits infiltration,
and increases erosion. See letter by M.
Dodge, page 420. [U.S. Forest Service]



Time-share
terminals can now
draw their own

onclusions.

Now you can get instant graphics. From the new
Hewlett-Packard Graphic Terminal, the most
functional advance in time-share capability since
the Teletypewriter itself.

Feed standard EIA ASCII inputs to the Graphic
Terminal and as the data arrives from the computer, it
can be plotted right along with the Teletypewriter
printing. When data transmission is finished, so is the
graph. Plugged into the Teletypewriter, the Graphic
Terminal will plot from keyboard inputs, or you can
plot with the Teletypewriter silenced by a switch.

No more waiting. No more wading through a swarm
of digits. Clear, sharp graphs help you get the picture
every time —on the spot. And give you faster, more
direct comprehension of computer solutions.

The HP terminal is simple to operate but provides
sophisticated results. No special programming
knowledge is needed. Numbers become points, curves,
circles, lines, ellipses, contours. Or business graphs
like bar or pie charts. Check out trends, study the
behavior of input functions, compare one result
with another. Design graphically with figures from
computer-resolved data.

Add a new dimension to your in-house capability.
Put a Hewlett-Packard 7200A Graphic Plotter next
to your Teletypewriter and draw a more functional
picture of the cold hard data. Your time-share service
has the facts. If they don’t yet offer the 7200A,
have them get in touch with us.
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development of any character and in-

deed an adverse uterine environment

may be a factor in the expression of

some cases of schizophrenia.
LeonNarp L. HEsTON

Department of Psychiatry,

University of Iowa, lowa City 52240
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Thermal Pollution Control

In the records of the hearings con-
ducted by the several congressional
committees concerned with, or touch-
ing upon, thermal pollution, virtually all
testimony appears to be based upon
three premises: (i) the future electric
load in the United States must be as
large as predicted; (ii) this load must
be met by steam power stations basic-
ally similar to those in use today; and
(iii) when thermal effects are more
than can be tolerated, cooling towers
are the only practicable solution.

There seem to be non sequiturs in-
volved. A more logical and positive
approach would be to concentrate upon
the elimination of energy waste. My
own work has convinced me that (i)
the magnitude of the predicted load
can be reduced appreciably without
diminution in the level of service simply
by improving the efficiency of power-
consuming equipment including motors,
lamps, compressors, and so forth; (ii)
the efficiency of future power stations
can be raised to the 50 percent level
by means of new power cycles. An
example is the closed cycle gas turbine
which appears to be gaining acceptance
in Europe; (iii) beneficial uses can be
found for much of the heat from cen-
tral power stations now being rejected
to rivers and lakes.

These measures for reducing energy
waste will reduce thermal pollution and
at the same time will conserve our na-
tion’s fuel resources and reduce air
pollution.

To achieve these results, two things
are necessary. First, an adequate
amount of money must be made avail-
able for research and development work
by the federal government. The Fed-
eral Water Pollution Control Adminis-
tration has been given prime responsi-
bility for research on thermal pollution
control but funding is only at the rate
of $500,000 per year. This is woefully
inadequate. Second, the economics of
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power generation must be modified so
that the utilities and industrial, com-
mercial, and residential consumers all
have an incentive to use equipment of
higher efficiency.

The government should inaugurate
an energy conservation program. As a
first step, appropriate federal legislation
should be enacted requiring: (i) a new
federal tax on coal, oil, gas, and nu-
clear fuels raising the sales price so
that more efficient designs will be
favored. The tax revenues thus realized
can be used to fund government re-
search on control of thermal and air
pollution; (ii) acceptance by the federal
government of any unusual financial
risks which a utility company en-
counters in building the first of any
new type of power station promising
higher efficiency and less thermal pollu-
tion; and (iii) mandatory labeling of
electric appliances by the manufacturer
so that the consumer may be aware of
the power consumption at the time of
purchase.

The regulatory agencies of the in-
dividual states can help by requiring
each utility to invest a small percentage
(say 2 percent) of its total revenues in
research and development, and by per-
mitting those utilities generating power
most efficiently to enjoy significantly
higher profits.

Professional societies and trade jour-
nals can help by publicizing the need
for more efficient designs of power sta-
tions and power-consuming equipment.
Perhaps they should follow the lead of
the Swedish Association of Engineers
and Architects which (with the support
of Swedish power producers) is spon-
soring a $15,000 contest for the best
solution of what to do with the excess
heat generated in nuclear reactors.

Finally, the utilities should recognize
that their responsibility for developing
more efficient power stations is not dis-
charged simply by ordering a new steam
turbine of slightly higher pressure or
more gargantuan dimensions. It is true
that the industry has adopted some
new concepts in recent years, namely,
nuclear power and combustion gas tur-
bines. The former, however, was pio-
neered by the Atomic Energy Commis-
sion and the Navy, and the latter by
the British and the Swiss. Surely the
time has come for the American utili-
ties industry and its suppliers to take
the lead in finding more efficient ways
to greater electric power.

JouN G. MULLER
7817 Calpurnia Court,
McLean, Virginia 22101
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cleaning labware, storing distilled
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One piece, seamless construc-
tion in corrosion-resistant poly-
ethylene. Cylindrical and rectan-
gular models, 3-500 gallons. Wide
choice of fittings.
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Order from your Laboratory Supply
Dealer. Ask him for ‘our catalog or write
Dept. 2116, Nalgene Labware Division,
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GILSON
OMNIBATH

A truly versatile
laboratory waterbath

Select one model to perform ALL
the chores in your lab. Seven
different models. Four rep-
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pictured.
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e Circulating ® |mmersion

Table-top Model 0-1

Y ALL MODELS CONTAIN
stirring and circulating pump, bell-
sounding timer, perforated platform
for uniform bath temperature; mer-
cury column thermoregulator, two
valves to control external circulation.
Table-top
Model S0-1 WRITE OR PHONE
bl 0 GILSON MEDICAL ELECTRONICS, INC.
& |mmersion 3000 West Beltline Highway

Middleton, Wisconsin 53562
Telephone: 608/836-1551

EUROPEAN Manufacturing Branch: Gilson Medical Electronics
(FRANCE) 69, Rue Gambetta e 95 — Villiers-Le-Bel, France
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SCIENCE

The Threat of Impatience

A fundamental threat to the survival of the university is impatience.
While destructiveness is limited to a very small number, and while
romantic visions of the university as a misty community without form
or authority are confined to a minority, impatience is pervasive.

One target of impatience is inaction. Its stimulus is the daily intimacy
with the horrors of war, poverty, violence, and oppression—all brought
into the parlor on the television screen.

Another target of impatience is complexity. Hate and love seem so
simple, so obvious and direct. Yet the structures of a technological
society and its government seem hopelessly complicated, beyond the
reach of most, seemingly unmanageable even to the few who do grasp
the levers of power.

A third target of impatience is doubt. With a world to be saved, or
simply a life to be lived, there is an overpowering urge to insulate
yourself from the nagging, nibbling doubts which seem to spoil every
confident hope and tarnish even the most ecstatic dream. Dogmatic
assertion is a great relief. To some, blind fanaticism is “beautiful.”

Patience, we urge, but patience without purpose is boredom. So
“relevance” becomes the slogan of an impatient generation. Their plea
is for release from the tedium of learning without purpose.

Better they should cry “significance,” for the crisis of purpose tran-
scends topical problems. Today’s problem could be “solved,” and still
the vacuum of purpose would sap the patience which learning requires.

I do think we should be more forthcoming in our admission of the
weaknesses and contradictions in our university inheritance. We should
recognize and admit that the university is not for all people, nor for
most people at all times of their lives. It is not even the only or, for
many, even the best circumstance for learning. Action, too, has its claim
as a teacher of wisdom. Capacity can be extended and enlarged by
doing as well as by thinking.

We should recognize also that, as knowledge does become more
relevant to operational  decisions, universities do have an increasing
professional and clinical function, for the potential operator as well as
for the scholar. The applications of learning once associated primarily
with law and medicine and engineering must spawn analogous applied
sciences in social and environmental studies.

Most of all, we should admit that not all scholarship and learning
are equally significant. The quality of intellectual excitement depends
on whether the scholar is truly opening a new perspective or is simply
accumulating data which do not themselves contribute to understanding.
Definitiveness should not excuse the want of significance.

We must even admit that reason is not the only clue to truth.
Intuition and creative imagination have their role in perception as well
as in expression, in learning as well as in life. Not all that is perceived
can be analyzed, let alone weighed or measured. Not all that is worth
expressing can be “programmed.” Not all that is “true” can be proved
by objective evidence. ‘

We should admit all this. We should leave room for—we should
positively encourage—intuition, imagination, and the affirmation of
revealed truth, even within the academy. We can acknowledge all these
things, but we must continue to assert that impetuous action, conscious
oversimplification, refusal to doubt, and the rejection of reason are
enemies of the university.

—KINGMAN BREWSTER, JR., President, Yale University

This editorial is adapted from the Sigma Xi-Phi Beta Kappa Lecture, “If not reason,
what?,” delivered 29 December 1969 at the Boston meeting of the AAAS and reproduced
in the March-April 1970 issue of American Scientist,



Jacob & Francone:
Structure & Function in Man

Carefully revised—Offers your students a sound basic
knowledge of organization and workings of human
body—First edition used by over 80,000 student
nurses and undergraduate health science students.
Easy-to-comprehend language—Exquisite drawings
of entire sections of body—Skillful integration of
structure and function—New material on: genetic
biology, the thalamus, blood grouping, cancer, oral
contraceptives—Almost 500 origina! illustrations with
over 150 in color—Teacher's Guide available—Sup-
pLelmentary filmstrips with records and scripts avail-
able.
By Stanley W. Jacob, M.D., F.A.C.S.; Univ. of Oregon
Medical School; and Clarice Ashworth Francone.
About 570 pp. About 475 figs., 155 in color. About
$8.75. Just Ready.

New 2nd Edition

Balinsky:
Introduction to Embryology

A new edition of the leading text for undergraduate
embryology courses—Written by world-renowned au-
thority in field—Interprets embryology broadly as a
science dealing with ontogenetic development of ani-
mals and therefore fully describes regeneration,
metamorphosis, asexual reproduction.

New material in this edition on storage and trans-
mission of genetic information, genetic factors in-
volved in embryogenesis, nuclear-cytoplasmic inter-
actions, processes governing differentiation and
growth—EXxtensive reference lists fully updated.

By B. I. Balinsky, Dr. Biol. Sci., Univ. of the Wit
watersrand. About 750 pp. About 450 figs. About
$10. Just Ready.

New 3rd Edition

DeRobertis, Nowinski & Saez:
Cell Biology New 5th Edition

Reflects new theories in cell biology developed from
recent study—Cell analyzed at all levels of organiza-
tion including sub-cellular, molecular and macro-
molecular architecture—New material on molecular
biology: ultrastructure of nucleus and choromosomes,
ribosome structure and biogenesis, cell differentia-
tion and cellular interaction—Special attention given
to new concepts of cytoplasmic DNA, the infor-
mosomes, the biogenesis of ribosomal and cytoplas-
mic ARN.

By E. D. P. DeRobertis, M.D., Univ. of Buenos Aires;
Wiktor W. Nowinski, Ph.D., Dr. Phil., Univ. of Texas
Medical School; and Francisco A. Saez, Ph.D., Insti-
tute for Investigations in Biological Sciences. About
ggoopp. About 335 figs. About $11. Ready Sept.,

70.

Romer:
The Vertebrate Body

Highly respected—Used by over 70,000 students—
Reflects author’s great authority and experience—
Clearly drawn illustrations—Truly comparative treat-
ment without overemphasis of human structure—In-
cludes histologic data—Carefully considers function
of vertebrate body to show relations of various sys-
tems within the animal and the animal to its en-
Vvironment—Ideal text for undergraduate comparative
anatomy courses.

By Alfred Sherwood Romer, Ph.D., Museum of Com-
parative Zoology, Harvard Univ. About 580 pp. About
415 figs. About $10.50. Just Ready.

New 4th Edition

Student
Motivators.

Write Education Department:

W. B. SAUNDERS coMPANY Rt

West Washington Square, Phila., Pa. 19105
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Walker:
Vertebrate Dissection

Laboratory manual for undergraduate comparative
anatomy courses—Designed to parallel standard text-
book and lecture course—Demonstrates dissection
of dogfish, mudpuppy, cat and rabbit—Gives clear
and effectively illustrated directions—Explains struc-
tural and functional relationships between various
organs.

Dissection of sheep brain thoroughly covered, pro-
viding excellent introduction to neuroanatomy—Re-
vised material in this edition on muscles of the fore-
limb and shank of mammals, and structure of mam-
malian eyeball.

By Warren F. Walker, Jr.,, Ph.D., Oberlin College.

About 380 pp. About 135 figs. Soft cover. About $5.
Just Ready.

New 4th Edition

Hazen: New 2nd Edition

Readings in Population
& Community Ecology

Helps your students understand the fundamentals
and methods of ecology, an increasingly important
topic—Brings together 23 significant papers that ap-
peared in the literature between 1942 and 1967—A
superb supplement for undergraduate or graduate
courses and a valuable reference—Topics empha-
sized: population growth, spatial distribution, com-
petition, predation, flow of energy, ecosystems, con-
trol of population size.

Edited by William E. Hazen, Ph.D., San Diego State
College. 421 pp. Soft cover. $5.75. March, 1970.

McGilvery: Biochemistry New

Fresh, simplified approach for undergraduate em-
bryology students—Each fact fits clearly into an in-
tegrated ' picture of the nature of biological com-
pounds and the reactions they undergo in the body
—Emphasis on explaining enzyme kinetics and ther-
modynamics in a completely non-mathematical way
—Careful explanations of metabolism of carbohy-
drates and lipids—Special attention on hemoglobin
and other globular proteins.

By R. W. McGilvery, Ph.D., Univ. of Virginia School
of Medicine. About 865 pp. About 465 figs. About
$17. Just Ready.

Leeson & Leeson:
Histology New 2nd Edition

Concise, selective presentation of three major as-
pects of microanatomy: cell biology, basic tissues,
and systematic histology of the organ systems—
Helps student to acquire working knowledge of ap-
pearance and functions of cells and primary tissues
—Provides detailed study of each organ system—Ex-
plains new techniques in preparation of tissues for
microscopic examination—New material: discussions
of lymphocyte.lines, role of the T system in muscle
contraction, the relation of ribosomes to forming of
proteins—Full-color supplementary filmstrips avail-
able.

IBy Thomas S. Leeson, M.D., Univ. of Alberta Faculty
of Medicine; and C. Roland Leeson, M.D., Univ. of
Missourj School of Medicine. 525 pp. 490 figs. $11.
Jan., 1970.
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.... Succeeds
where others fail

The Willems Polytron® instruments are based on a
unique design which produces unequalled results
through a kinematic high-frequency system combining
sonic and ultrasonic forces. This approach is so effec-
tive in inducing chemical and physical change that it
has already revolutionized numerous procedures in
diverse fields of research, application and production—
with materials whose consistency ranges from penicil-
lin to bauxite, in solid, semi-solid, liquid or gas forms,

If you have such a problem, contact us and request a
demonstration without obligation.

ERINKMANN
INSTRUMENTS

CANTIAGUE ROAD, WESTBURY, N.Y. 11590/ED 4-7500
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Reprints

from

Science

AAAS is now offering reprints of selected articles
from recent issues of Science.

The following reprints are now available from
AAAS Reprints, 1515 Massachusetts Ave., NW,
Washington, D.C. 20005.

Copies
Ordered

B. Berelson, “Beyond Family Planning” (7 Feb.
1969), 12 pages

W. W. Cooley and R. Glaser, “The Computer and
Individualized Instruction” (31 Oct. 1969), 12 pages

C. Djerassi, “Prognosis for the Development of
New Chemical Birth-Control Agents” (24 Oct. 1969),
8 pages

James D. Carroll, “/Science and the City: The Ques-
tion of Authority” (28 Feb. 1969), 12 pages

C. A. Doxiadis, “Man’s Movement and His City”
(18 Oct. 1968), 8 pages

Heinz F. Eichenwald and Peggy C. Fry, “Nutrition
and Learning” (14 Feb. 1969), 8 pages

Marshall J. Gilula and David N. Daniels, “Violence
and Man’s Struggle to Adapt” (25 April 1969),
12 pages

Garrett Hardin, “The Tragedy of the Commons”
(13 Dec. 1968), 8 pages

B. L. Crowe, ‘“The Tragedy of the Commons
Revisited”” (28 Nov. 1969), 8 pages

J. Platt, “What We Must Do” (28 Nov. 1969),
8 pages

Richard Evans Schultes, “Hallucinogens of Plant
Origin” (17 Jan. 1969), 12 pages

P. Suppes and M. Morningstar, “Computer-Assisted
Instruction” (17 Oct. 1969), 12 pages

Andrew T. Weil, Norman Zinberg, and Judith M.
Nelsen, “Clinical and Psychological Effects of Mari-
huana in Man” (13 Dec. 1968), 12 pages

Reprints of other articles published since 1 Septem-
ber 1968 can be made available in quantities of 25
or more for classroom use. Identify each article by
author, title, page number, and issue date.

Prices and Terms

One reprint—$1.00 Two to nine reprints—60¢ each

10 25 50 100
reprints reprints reprints reprints
4 pages $4.00 $ 8.00 $15.00 $25.00
8 pages $5.00 $11.00 $20.00 $35.00
12 pages $5.50 $13.00 $25.00 $45.00

Please enclose payment with order. Do not send
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