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IF YOU THINK IT DOESN'T MAKE MUCH DIFFERENCE
WHERE YOU BUY YOUR LIFE INSURANCE...

please look at this cost comparison for 50,000
o-Year Renewable Term Policies issued by TIAA and
the ten largest U.S. life insurance companies!

20-Year Average Annual Costs* for $50,000 5-Year Renewable Term Policies
Policies Issued To Men

Policies Issued To Women

Issue age 25

$102.50

Issue age 35

$213.50

Issue age 45

$497.00

Issue age 25

$ 81.50

Issue age 35 | Issue age 45

TIAA $142.50 | $316.50

10 Largest U.S. Companies:
Aetna
Connecticut General
Equitable
John Hancock
Massachusetts Mutual
Metropolitan
New York Life
Northwestern Mutual
Prudential
Travelers 200.50 360.50 820.00 182.00 281.00 603.00

Mean Cost for 10 Companies | 19275 | 340.05 | 749.80 | 176.25 | 286.70 | 616.10

*Based on 1977 premium rates and dividend scales, adjusted for interest (4%) to recognize the time value of money; dividends not guaranteed.

You can see from these figures that owners of TIAA:
policies enjoy substantial cost advantages over persons
insured by the country’s largest commercial life insurance
companies—companies that sell one in every three
policies purchased by Americans each year. As a staff
member (either full-time or part-time) of a nonprofit
educational institution you are one of the limited group

216.00
223.00
187.00
200.50
196.00
188.50
189.00
163.00
164.00

352.00
378.50
343.50
344.00
337.50
347.00
337.50
300.00
300.00

814.00
816.50
754.00
750.00
737.00
779.50
751.00
684.00
592.00

210.00
204.00
163.50
192.00
184.50
162.50
171.00
147.00
146.00

301.00
313.00
297.50
307.50
313.00
267.00
281.00
264.00
242.00

644.50
673.00
677.50
659.00
683.00
565.00
602.00
592.00
462.00

policies issued to 35-year old men by the ten largest com-
panies is 59% higher, a dollar difference favoring TIAA,
adding up to more than $2,500 over the next 20 years;
even the company in the group that appears to offer the
best bargain demands a cost 40% higher than TIAA's;

the mean cost for $50,000 policies issued to 35-year old
women by the ten companies is double that of TIAA,

that qualifies for TIAA and the big savings this eligibility
can bring.

To give you an idea of savings possible, the figures show

indicating savings close to $2,900 for the person choosing
TIAA; for the most attractive commercial policy shown,
women will pay 70% more over the years than for a TIAA

that, as compared to TIAA:
the mean cost for $50,000 5-Year Renewable Term

policy giving them the same benefits.

You can get all the facts about a TIAA
5-Year Renewable Term policy that can
help secure the future for your family

by contacting the TIAA LIFE INSURANCE
ADVISORY CENTER. Either telephone
collect 212-490-9000 and ask for one

of the Insurance Counselors

Or mail this coupon. In either case there are no

strings attached and no one will call on you.
Life Insurance Advisory Center

TEACHERS INSURANCE & ANNUITY ASSOCIATION

730 Third Avenue, New York, N.Y. 10017

Yes—Id like to know more about TIAA 5-Year Renewable Term
Insurance policies. Please send personal illustrations for my age.

Eligibility for TIAA
Date of Birth is extended to em-
ployees of colleges,
universities, private
schools, and certain
other nonprofit edu-
cational or scientific

. institutions, and to
Nonprofit Employer (College, University, Private School, Etc.) the employee’s spouse
If your spouseisalsoeligible accordingtothe rules  When more than haif

: LA of their earned income
described, please provide: iis trom an eligible

institution.

Name and Title

Address

City, State, Zip

Spouse’'s Name Date of Birth

TlAA The College World’s Insurance Association
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Ever

wonder

about
kand #

With % and # new telephone
services will soon be at your finger-
tips. These services will be possible
because technological innovations
from Bell Laboratories and Western
Electric are transforming the nation’s
telecommunications network.

For example, with % and # you
may be able to arrange distinctive
ringing for incoming calls from tele-
phones you designate.

You'll be able to protect your
privacy by having callers get a “do
not disturb” signal when they dial
your number; or, when you dial a call
and reach a busy signal, you'll be
able to set up a callback system that
will wait until the line is free, then
ring your phone and the one you're
calling automatically.

A New Kind of Network.

New telecommunications tech-
nology designed by Bell Labs and
manufactured by Western Electric is
bringing you this versatile network.
Its main elements are an array of
electronic switching systems (ESS)
interconnected by high-capacity
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transmission links, and a new
“signaling” system to carry call-
handling information.

Stored-Program Control.

At the heart of each ESS is
something called stored-program
control. With it, the system’s calls
are controlled by coded instructions,
stored in a memory and executed by
a central processor. New features
can be added by updating the stored
instructions rather than rewiring
or making complex equipment
changes.

The new signaling system that
will connect these switching systems
operates like a high-speed private
intercom. It carries all the information
needed to handle each call and frees
time on the voice circuits that pre-
viously carried such information.

Over 1000 local and long-distance
ESS’s are already in service, and
twenty regional centers for the new
signaling network are in place.

These innovations are
possible largely because
of advances in solid-state

electronics. Because of their decreas-
ing cost, low power consumption

and speed of operation, today’s
integrated circuits are enabling
engineers to design more capability
into communications systems at
lower cost.

Building on Bell System accom-
lishments such as Direct Distance
ialing, digital communications and

high-capacity transmission systems,
modern electronics permits the new
network to handle a wide variety of
communications needs.

Continuing Innovation.

Allthesetechnical achievements,
and their integration into the tele-
communications network, result from
the close collaboration of Bell Labs,
Western Electric and Bell System
telephone companies.

Because of this teamwork, Bell
telephone companies will give you
the innovative services represented
by * and# and continue to provide

the world’s most reliable
telephone service for the
least $ and ¢.

Bell Laboratories

479



The Sinclair Cambridge Programmable
with library of 290 programs.

How pocket caiculators grew up

A couple of years ago, calculators
took a step forward. Programmability
transformed the slick slide-rule calculator
into an advance scientific machine.

Sadly, it also transformed an inex-
pensive aid into a $100-$200 capital in-
vestment.

Now the Sinclair Cambridge Pro-
grammable puts programmability where
it belongs: in the palm of yourhand, for less
than $35.

The features of the Sinciair Cam-
bridge Programmabie

The Cambridge Programmable is
genuinely pocketable. A mere 4-1/2" x 2",
it weighs about 2 oz. and operatesona 9
volt battery (available anywhere).

Yet there is absolutely no compromise
in the package of functions it offers.

Because the Cambridge Program-
mable is both a scientific calculator with
memory, algebraic logic and brackets
(which means you enter a calculation
exactly as you write it), and a program-
mable calculator which offers simple, flex-
ible through-the-keyboard program entry
and operation.

The Cambridge Programmable has a
36-step program memory, and features
conditional and unconditional branching
(go to and go if negative).

There is also a step facility, which al-
lows you to step through the program to
check that it has been entered cormectly,. If
there is any programming error, the leam
key allows you to correct single steps with-
out destroying any of the remainder of the
program.

To achieve this, each program key-
stroke has an identifying code, or ‘check
symbol’. (The symbols for the digit keys are
the digits themselves, while the symbols for
the operator keys are letters printed be-
side the keys.)

The check symbol for &, for example,
is k. So if, as you step through the program,
the display shows

check symbol

—
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step number

it means that & is programmed as
step 26. If step 26 should have
been [#, all you have to do is press

learn

puts machine into the correct step
‘learn’ mode.
It's as simple as that!

These facilities make the Cambridge
Programmable exceptionally powerful,
whether it's running programs you devise
or programs already available to you
through the 290 Program Library included
when you purchase the calculator.

You can use the 290-program library
to talior the machine to your own
specialty

Like a full-size computer —and
unlike far more expensive specialist
calculators — the Sinclair Cambridge
Programmable can be programmed to
handle calculations concemed with any
specialty. In fact, once it's programmed,
figures can be produced by an operator
who need not understand the program!

To save you time, and to help inex-
perienced programmers, Sinclair has pro-
duced a library of 290 programs ready to
be entered straight into the calculator.

Using these standard programs, the
Cambridge Programmable solves prob-
lems from quadratic equations (where the
program gives both real and imaginary
roots) to twin-T filter design, and from linear
regression to bond yields. It even plays a
lunar landing game!

Why the Cambridge Programmable
costs so little

The Sinclair Cambridge Programma-
ble uses the Sinclair talent for miniaturiza-
tion to the fullest — as you'd expect from
the company that pioneered the fruly
pocketable pocket calculator, and re-
1<;\7ntly intfroduced the world’s first pocket

Chip and circuitry design are unique
to Sinclair. Shipped direct, and sold to you
direct, the Cambridge Programmable
accumulates no middieman'’s profits on
the way.

The result is a pocket programmable
calculator of advanced design, sold by
Sinclair with a Sinclair 1-year complete
guarantee, at a price unmatched by any
comparable caiculator.

10-day no-obligation

offer

There’s a lot more to this remarkable
calculator than a brief written description
can cover.

You need to see it and handleit. . .
to program it yourself in a few seconds
to save you hours . . . to check its perfor-
mance against tables and graphs . . . to
test the full range of programs available
... to evaluate. An excellent engineering
tool. Also can be used as an educational
aid in developing a student’s computer
understanding.

A mere $3495.

Send your check or money order with
the order form below, and you'll receive a
calculator direct. Use it for10 days, and if
you don‘t feel it's the finest $34.95 you've
ever invested, send it back for refund.

There’s nothing to lose, and so much
calculating power to gain.

Mail your order today.

Sirnci=ir-

Sinclair Radionics Inc., Galleria
115 East 57th Street

New York, N.Y. 10022

Tel: (212) 355-5005

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

SC2

To: Sinclair Radionics Inc.,
Galleria, 115 East 57th Street,
New York, N.Y. 10022, USA.

Enclosed is check/MO payable to
Sinclair Radionics Inc.

Pleasesendme________ (qty)
Sinclair Cambridge Programmable(s)
at $34.95 each, including full
instructions, and complete library of
290 programs. S
(aty) AC line adaptor(s)
at $4.95 S
Sales tax (NY resident) S
Post and packing s_ 250

Total §____

Name

Address

City

State

Zip
(PLEASE PRINT)
funderstand that you will refund purchase price in full if |

retum calculator(s) and accessories in same condition
as received within 10 days of recelpt.

Signature
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THE

THEORY
OF THE

PHOTOGRAPHIC
PROCESS
FOURTH EDITION
T. H. James

Encydopedia
o Practical
Photography

Now, Lois, about who will be wanting these
two new photography works...

The key word in the one title is theory; in the other title it’s
practical. Both are encyclopedic, though the one on theory is
all in a single 714-page volume organized not alphabetically
but like the Kodak Research Laboratories, whose people
wrote it.

For a sample of the kind of folks who might want that one,
one might visit the photographic science department of the
University of Moscow. In the department’s conference room
with its portraits of distinguished photographic scientists, one
notes that a prominent place is occupied by portraits of S. E.
Sheppard and C. E. K. Mees. To these scientists without
beards the present volume owes its origin. They were both
21 in 1903 when they published their first papers. On the
strength of eleven subsequent papers published as “Investiga-
tions on the Theory of the Photographic Process,” they were
jointly awarded the degree of Doctor of Science by University
College, London in 1906. After a few years they settled in
Rochester, N.Y., where Mees founded and directed the
Kodak Research Laboratories.

By 1942 he felt that the Laboratories’ progress with the
theory, quite walled off from all that had been accomplished
on the proprietary side, justified knocking off the first two
words of the old title for the title of a new book. Now, with
36 more years of sophistication in chemistry, solid-state
physics, and related disciplines, succeeding generations of
Kodak scientists share their deepened understanding with
colleagues everywhere for whom photography is more than
a way to get pictures. The completely rewritten Fourth Edi-
tion of The Theory of the Photographic Process issues from
Macmillan Publishing Company’s College and Professional
Division.

It is equally appropriate to have American Photographic
Book Publishing Company (AMPHOTO) as our partner on
the 14 volumes that will have appeared by the end of this
year for people who want to keep within arm’s reach rela-

482

tively brief explanations of just about anything that comes
up in talking photography and doing it—explanations that
can be followed without anything like the background of
study expected in the orals toward a doctorate. The whole
comes to some 2800 pages splashed with many an exemplary
photograph in color or b&w. To help judge scope, here are

the topics in the first volume:

Contents
A Volume 1 Animation
A and B Roll Editing Airbrush Anschutz, Ottomar

ANSI

Abbe, Ernst Albada, Liewe S
Aberration Evert Willem van Antifoggant
Abney, Sir William Albumen Aperture .
de Wiveleslie Alcohol, Denatured Apochromatic
Acetic Acid Alcohol, Ethyl Archer, Frederick Scott
Acetone Alcohol, Isopropy! Architectural
Achromatic Alcohol, Methy! Ph.otography .
Acid Alkali Archival Processing
Actinic Alkaline Salts (B&W)
Alum, Chrome Arc Lamps

Action Photography
Acutance

Alum, Potassium

Armat, Thomas

Ambrotype Art, Photography of
ﬁgg;}‘s”e/g:)slg:, Amidol Artificial Light
Synthesis Ammonium Chloride ASA, AS‘AP Speeds
Adurol ﬁmmonfum Persulfate :Z{)rrc‘)%rr:gtography
lei i mmonium
ﬁg:ﬁﬁ:i:ﬂg Agencies Thiocyanate Atmospheric Haze.
Photography Ammonium Audlowsyal Planning
Aerial Fog Thiosulfate Automatic Exposure
Aerial Perspective Anaglyph A S_ylstbelmi_ ht
Aerial Photography Anamorphic Systems  AVELED €18
Aftertreatment Anastigmat Photography
Ag Andresen, Momme B
Agencies, Picture Animal and Pet Baby and Child
Agitation Photography Photography

To help decide whether to order the whole set, photo stores
and book stores have information on which
topics are in the other volumes.
This is for people deeply committed to
photography as a profession, an art, a busi-
ness, or an engrossing hobby rather than as
an interdisciplinary science.

SCIENCE, VOL. 199



3 February 1978, Volume 199, Number 4328

AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for the presenta-
tion and discussion of important issues related to the ad-
vancement of science, including the presentation of mi-
nority or conflicting points of view, rather than by pub-
lishing only material on which a consensus has been
reached. Accordingly, all articles published in Science—
including editorials, news and comment, and book re-
views—are signed and reflect the individual views of the
authors and not official points of view adopted by the
AAAS or the institutions with which the authors are af-
filiated.

Editorial Board

1978: RicHARD E. BALZHISER, JAMES F. Crow,
HaNs LANDSBERG, EDWARD NEY, FRANK W. PUTNAM,
MAXINE SINGER, PAUL E. WAGGONER, F. KARL WIL-
LENBROCK

1979: E. PETER GEIDUSCHEK, WARD GOODENOUGH,
N. BRUCE HANNAY, MARTIN J. KLEIN, FRANKLIN A.
LoNG, NEAL E. MILLER, JEFFREY J. WINE

Publisher
WiLLIAM D. CAREY
Editor
PHILIP H. ABELSON

Editoral Staff

Business Manager
HANS NUssBAUM

Managing Editor
ROBERT V. ORMES
Assistant Managing Editor Production Editor
JoHN E. RINGLE ELLEN E. MURPHY

News and Comment: BARBARA J. CULLITON, Editor;
LUTHER J. CARTER, CONSTANCE HOLDEN, DEBORAH
SHAPLEY, R. JEFFREY SMITH, NICHOLAS WADE, JOHN
WALSH. Editorial Assistant, SCHERRAINE MACK

Research News: ALLEN L. HAMMOND, Editor; RICH-
ARD A. KERR, GINA BARI KOLATA, JEAN L. MARX,
THoMAS H. MAUGH II, WILLIAM D. METZ, ARTHUR L.
ROBINSON. Editorial Assistant, FANNIE GROOM

Associate Editors: ELEANORE BuTz, MARY DORF-
MAN, SYLVIA EBERHART, JUDITH GOTTLIEB

Assistant Editors: CAITILIN GORDON, RUTH KuL-
STAD, Lois SCHMITT

Book Reviews: KATHERINE LIVINGSTON, Editor;
LiNDA HEISERMAN, JANET KEGG

Letters: CHRISTINE KARLIK

Copy Editors: IsABELLA BOULDIN, OLIVER HEAT-
WOLE

Production: NANCY HARTNAGEL, JOHN BAKER; YA
L1 SWIGART, ELEANOR WARNER; JEAN ROCKwWOOD,
LeAH RYAN, SHARON RYAN

Covers, Reprints, and Permissions: GRAYCE FINGER,
Editor; CORRINE HARRIS, MARGARET LLOYD

Guide to Scientific Instruments: RICHARD SOMMER
Assistant to the Editors: RICHARD SEMIKLOSE
Membership Recruitment: GWENDOLYN HUDDLE
Member and Subscription Records: ANN RAGLAND

EDITORIAL CORRESPONDENCE: 1515 Massachu-
setts Ave., NW, Washington, D.C. 20005. Area code
202. General Editorial Office, 467-4350; Book Reviews,
467-4367; Guide to Scientific Instruments, 467-4480;
News and Comment, 467-4430; Reprints and Per-
missions, 467-4483; Research News, 467-4321; Cable:
Advancesci, Washington. For ‘‘Instructions for Contrib-
utors,’’ write the editorial office or see page xv, Science,
30 September 1977.

BUSINESS CORRESPONDENCE: Area Code 202.
Business Office, 467-4411; Circulation, 467-4417.

Advertising Representatives

Director: EARL J. SCHERAGO

Production Manager: MARGARET STERLING
Adbvertising Sales Manager: RICHARD L. CHARLES
Marketing Manager: HERBERT L. BURKLUND

Sales: NEW YORrk, N.Y. 10036: Steve Hamburger, 1515
Broadway (212-730-1050); ScotcH PrLAINs, N.J. 07076:
C. Richard Callis, 12 Unami Lane (201-889-4873); CHi-
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. Mich-
igan Ave. (312-DE-7-4973); BEVERLY HiLLs, CALIF.
90211: Winn Nance, 111 N. La Cienega Blvd. (213-657-
2772); DorsgT, VT. 05251: Fred W. Dieffenbach, Kent
Hill Rd. (802-867-5581)

ADVERTISING CORRESPONDENCE: Tenth floor,
;g(l)S (%r(;)adway, New York, N.Y. 10036. Phone: 212-

-1050. '

SCIENCE

Being Practical About Space

Explorer I, America’s first satellite, went into orbit 31 January 1958, just
20 years ago. The American space program, scientific and commercial, has
followed at an unprecedented rate. Our record in space has been upbeat all
along. Perhaps space shines the brighter when we contrast our success there
with the way we founder in a slough of dollars in education, health care,
welfare, and other government activities. But space has been remarkably
rewarding by any standards, private or public. Why is this? It is because
we—the people and our government—have been willing to try new and
promising things without any guarantee of success.

In a strictly practical way, this has created and is creating useful things
which have never existed before. It is an American technology of building
and launching communication satellites that has put remote and undevel-
oped nations in instant touch with the rest of the world, and that can provide
internal communication among the sparsely settled provinces of Canada and
the many islands of Indonesia. It is an American technology of surveillance
that in part makes SALT agreements meaningful and therefore possible.
American satellites easily provide navigational and positional data of hith-
erto unprecedented accuracy. They show at a glance the paths of hurri-
canes, the course of the Gulf Stream, the growth of crops, the quality of
water in lakes, and the evolution of urbanization. And they will show more.

Communication satellites have had an unqualified technical and economic
success. Intelsat, the International Telecommunications Satellite Con-
sortium, has a membership of 101 nations, assets of around $400 million,
and an annual revenue of around $155 million. It provides about 20,000 half-
circuits (one-way) worldwide. Comsat, the manager and American partici-
pant, derives over $150 million in annual gross revenues. Other American
companies or groups have launched six satellites for domestic communica-
tion service, and more will follow. In other satellite applications, economic
success may have to wait on the development of a community of users large
enough and skilled enough to cash in on new sorts of data.

In all experience, users and needs follow rather than precede innovation.
No one is born needing the telephone, and society before 1876 got along
very well without it. Once invented and promoted, the telephone became
addictive to individuals and nations. A user community grew up. So it was
with railroads, automobiles, and airplanes. There was no widespread eco-
nomic impact until a long course of technological endeavor had demon-
strated an addictive capability. With that came economic success.

When new things become as successful as communication satellites have,
government funding can be turned to promising new space endeavors. But
not everything we try can or should succeed in economic or social terms.
The point is, nothing new will succeed unless we try new things, and keep at
them long enough to give them a fair chance to change the world.

Some areas of space appear to be reserved perpetually for our govern-
ment or competing governments. We must continually spend government
money to ensure that our launch capabilities keep ahead of those of the rest
of the world. Without this, even the most lucrative uses of space will pass
into other hands. Adequate government support will also be needed to con-
tinue and extend planetary exploration and other radically new space sci-
ence. In stretching so far, it may be a long time before we see a financial
return. There are other considerations. Our successes in space science and
exploration shine in the world and will shine in history.

If space science, including planetary exploration, is not adequately fund-
ed, we will lose an art which, having led us to glory, may lead us much
farther. A future without adequate support in this area of great national
success would be dismal indeed.—JoHN R. PIERCE, Department of Electri-
cal Engineering, California Institute of Technology, Pasadena 91125
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LIVING
SYSTEMS

by James Grier Miller, M.D., Ph.D.
A book that brings order out of complexity

The literature of science is growing exponentially. The num-
ber of scientists is increasing rapidly. And their scientific dis-
coveries pour out in such volume that many important findings
go unnoticed. Often their full meaning is not appreciated.

In this massive, worldwide production of scientific knowledge
—is there any hope of one specialty learning from another—or
even relating to another?

The answer now is YES—with the advent of James Grier Mil-
ler’s significant new book.

Dr. Miller analyzes current knowledge about seven levels
of living systems that are normally studied in isolation by
dozens of scientific specialties—the cell . . . the organ . . .
the organism . . . the group . . . the organization . . . the society
. .. and the supranational system.

He demonstrates that all these systems have fascinating simi-
larities. He describes the 19 subsystems that are vital to the
survival of every living system—from a heart cell to the Euro-
pean Economic Community. And he shows how each living sys-
tem has ‘“shredded out” to create the next higher system—over
billions of years of evolution.

As you read Dr. Miller’s theory—and the hundreds of empiri-
cal examples he provides to support it—you’ll see that the dif-
ferences between scientific specialties and their technical jar-
gons mask important similarities in their subject matters. You'll
discover amazing but very real continuity between all the bio-
logical and social life sciences. And this insight will give you
a whole new view on your own special field of knowledge.

Practical applications suggested
Dr. Miller examines the normal processes as well as pathol-
ogies at the seven levels of living systems. For example, his work
suggests that—
e schizophrenics may be victims of a narrower-than-normal
channel capacity for processing information
e inefficient executives are often plagued by an overload
of information inputs. (Dr. Miller’s research on this topic
was discussed in Toffler's Future Shock.)
¢ ineffective organizations can function better when dis-
torted communications in them are corrected
This far-ranging general theory has potential, very specific
applications to engineering . . . medicine . . . management sci-
ence ...the law ... energy systems. . . environmental systems
. . . health delivery systems . . . urban systems . . . industrial
systems . . . communication systems . . . computer systems . . .
and other types of living or technological systems.
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How do others evaluate this book?
Read what one scientist says.. .

“This is a book for mature scientists who have had
many years of experience as scientists, for they will
find much of their knowledge newly organized and
illuminated in new contexts, and pointed toward un-
solved new questions.

““But it is also a book for active research workers
and research leaders who are carrying on the work of
science today and who are pressing toward the next
imminent advances, for these people will find here
dozens, perhaps hundreds, of research ideas that can
be fruitfully developed now."

Karl W. Deutsch, political scientist

Stanford Professor of International Peace, Harvard

University

Leading scientists talk about Living Systems
‘“‘enormously illuminating’’~Margaret Mead

‘‘Scientists, from anthropologists to political scientists,
and all students of living systems will find here a way of
looking at changing scales, but comparable problems, which
will enormously illuminate and simplify their attempts to
relate one level of living system to another.”

Margaret Mead, anthropologist

former President, American Association for the Advance-

ment of Science
“magnificent’’—Bentley Glass

“In these days of such tremendous increase in the amount
of scientific knowledge, the need for a critical synthesis
is imperative. This is what James Grier Miller has done.

. There lies here a magnificent, pregnant view of the

complexities of life."

Bentley Glass, biologist

Distinguished Professor Emeritus of Biology, the State

University of New York at Stony Brook, and former Presi-

dent, American Association for the Advancement of Sci-

ence
“brilliant”’—]. C. R. Licklider

*“This book is the magnum opus of a brilliant, far-ranging,
and comprehending mind."’

J. C. R. Licklider, psychologist and computer scientist

Professor of Electrical Engineering and Computer Science,

MIT i
‘‘epochal’’ and ‘‘elegant’’~Warren Bennis

“Living Systems is an epochal book. It is elegant in style
and approach and possesses a conceptual and integrative
lust that manages to revive in the reader a sense of what
the behavioral sciences are all about. This is . . . a classic
that will influence the behavioral sciences far longer than
the lifetime it took Miller to write it.""

Warren Bennis, social scientist

former President of the University of Cincinnati

The man behind the theory

James Grier Miller, a founder of systems science, is Presi-
dent of the University of Louisville. He was educated at
Harvard University and has served on the faculties at Har-
vard, the University of Chicago, the University of Michigan,
and Johns Hopkins University. At Chicago he was Chair-
man of the Committee on Behavioral Sciences and the De-
partment of Psychology. At Michigan he founded and di-
rected the Mental Health Research Institute.

The man who first used the phrase ‘‘behavioral science"
in its modern sense, Dr. Miller has written or coauthored
eight books and published over 100 scientific and scholarly
articles.

Table of Contents
1. The need for a general theory of living systems. 2. Basic
concepts. 3. Structure and process. 4. Hypotheses concern-
ing living systems. 5. Information input overload. 6. The cell.
7. The organ. 8. The organism. 9. The group. 10. The or-
ganization. 11. The society. 12. The supranational system.
13. Conclusions.
Send today for your

FREE EXAMINATION COPY of Living Systems.

We invite you to examine this new book for 15 days—
at no cost to you. If you are impressed with the book and
wish to keep it, send us your payment. Otherwise, simply
return the book at the end of 15 days, and you will owe
nothing.

—— — — FREE 15-DAY EXAMINATION — :ﬂ{
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McGraw-Hill Book Company Hil'l
1221 Avenue of the Americas, New York, N.Y. 10020

Please send me a copy of LIVING SYSTEMS (042015-7)
for 15 days on approval. At the end of that time, | will
either remit $39.50, plus tax, postage, and handling, or
return the book without further obligation. (If you pay in
full, plus tax, with this coupon, McGraw-Hill will pay all
regular postage and handling costs.)
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Annual Meeting
Washington

12-17 February 1978

Come and join your colleagues from across the nation and around the world to
share in the scientific experience of this year. We have arranged a truly fine scientific
and cultural event for your edification and enjoyment. For details about the Program,
see the Preconvention Issue of Science, 6 January 1978, pages 45-57; for information
about tours, see the 20 January issue of Science, pages 286 and 287.

Your place is waiting, come to the Sheraton-Park and Shoream Americana hotels
in Washington. You may register for the Meeting when you arrive and check at the
Tour Desk for additional activities. If you can get to only one meeting this year, make
sure that this is the one; it is unparalleled for its breadth of coverage and attention to

the key issues of our time.

1. General Interest

.. . frontiers of science . . . re-
combinant DNA socio-
biology . . . stress . .. blacks
and women in science . . . sci-
ence fiction . . . awards.
2. Energy

critical resources
comfort conditioning . .. so-
cioeconomic effects ... bat-

teries ... economic growth

. renewable resources . ..
alternative systems ... R&D
investment . . . life-cycle cost-
ing . . . federal policies.

3. Tools of Science
. .. photography and imaging
. computers viewing
the universe . . . invention . . .

ics ... TV
graphics.

4. Engineering and Technology
. macroengineering . . . hy-
pergraphics . . . corrosion . . .
appropriate technology
social priorities
national economics . .
oping countries.

inter-
. devel-

5. Physical Sciences
... gravitational physics . . .
X-ray astronomy . . . extrater-
restrial intelligence ... hu-
mans in cosmos . . . life in uni-
verse ... picosecond chem-
istry . . . naked eye.

6. Climate and Land Use

ion microscopy . . . mathemat--
i and computer’

.. dinosaurs . . . in-
endan-

gender .
organic nitrogen . . .
gered species.

8. Agriculture and Food

. Latin America . .. food
and energy . .. meat ... new
crops . . . agricultural research
... pesticides.

9. Medicine and Health
... genetic disease ... pre-
ventive dentistry . . . pharma-
cology . . . social sciences and
health . . . environmental fac-
tors . . . cancer.

10. Behavioral Science
... health care and behavior
. aphasia . . . brain and be-
havior . . . leadership process
executive development
.. mental health . . . psycho-
analysis . . . cocaine.

11. Human Development and
Habitation
. aging . . . development of
infants . .. the middle years
. extended household . . .
families in metropolis . . . aged
in families.

12. Anthropology
.. . the village . . . fertility de-
cline culture patterns
through films ... emergence
of language . . . auditory mode
. public anthropology . . .
eastern U.S. Indians.

13. Methodology of Science

weather extremes
weather forecasting ... hail
suppression . . . remote sens-
ing ... LANDSAT
desertification . . . natural re-
sources . . . climatic futures.

7. Biological Sciences

. ions in muscles . . . math-
ematical questions ... gene
manipulation ... genes and

. role of models . . . mathe-
matics applied to social sci-
ence . . . information systems
... limits on scientific prog-
ress . . . unconventional ideas

experimenter influence
. .. language of science.

14. Scientific Freedom and
Responsibility
. religious movements . . .

Science and Technology:
New Tools, New Dimensions

peer review ... expertise in
democratic society
“isms’ in 20th century . ..
whistle blowing . . . regulation
of inquiry . . . human rights.

15. Education and
Opportunities

. issues in science educa-
tion . . . interpreting science to
public . . . broadcasting satel-
lites . . . science’s publics . . .
early intervention . .. cultur-
ally-based  education .
rights and needs of handi-
capped . . . post HS youth . . .
education for deaf . . . models
of learning.

16. Policy Development
. . . technological risk and de-
cision making bureau-
cracies . . . academic science

. regulations: technological
change and ethical issues . . .
operations research . . . OMB,
OSTP, OTA . . . energy, tech-
nology, communications and
society . . . general systems.

17. Policy Issues

. solar-system exploration

. . . population, resources, and
environment . .. drug crops
. . international activities . . .
U.S.-U.S.S.R. exchange ...
extended marine jurisdiction
... federal vs. state energy
policies . . . advising at state
level . . . views from Congress

... governing urban space.

Annual Meeting
Washington

12-17 February 1978

aa
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For further details, see the 4 No-
vember issue of Science.

An Invitation

Chicago Meeting in 1979

It is not early to begin thinking
about the next following Annual Meeting
in Chicago (3-8 January 1979). Since this
Meeting will be some 6 weeks earlier in
the year than the forthcoming Meeting in
Washington, it is particularly important
that the Meeting preparation deadlines
are adhered to. The new dates will be the
official Meeting dates from 1979 on.

If you have a suggestion for a sym-
posium for the Chicago Meeting, please
submit the following information to us no
later than 31 March 1978:

a. Name, address, affiliation, and
phone number of person who will
arrange the symposium.

b. Title of symposium.

c. Brief (200-word) statement of the
purpose of the symposium.

d. List of probable speakers (do not
confirm until the suggestion is ac-
cepted), their affiliations, and prob-
able topics.

.

We are particularly interested in
symposia which deal with the latest de-
velopments in science and technology
and the implication of these develop-
ments for society. All suggestions for
symposia are reviewed during the month
of April and arrangers will be informed
about acceptances, requests for modifi-
cation or merging with other suggested
symposia, or nonacceptance in early
May. The preliminary program (the sym-
posium as it is likely to take place at the
Meeting) for those which have been ac-
cepted is due at the Meetings Office by
the end of June.

Final program copy with all speak-
ers and topics fully confirmed, typed to
the format of the Meeting Program, is
due at the end of August. Although this
schedule is tight, it does not differ sub-
stantially from the old schedule we used
to live by when the Annual Meeting took
place over the Christmas-New Year’s
week.

Send your suggestions to:

Dr. Arthur Herschman
AAAS Meeting Office
1776 Massachusetts Ave., NW

Washington, D.C. 20036

w
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