SCIENCE" "
Vol. 170, No. 3961

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE




LKB provides complete ultra-
microtomy laboratory equipment
for electron and light micro-
scopy.
d Latest products include CryoKit
an for low temperature ultramicro-

Ultramicrotomy tomy.

IN THE SERVICE OF SCIENCE

LKB INSTRUMENTS INC. 12221 PARKLAWN DRIVE, ROCKVILLE MD. 20852
11744 WILSHIRE BLVD. LOS ANGELES CALIF, 90025
6600 WEST IRVING PARK ROAD, CHICAGO, ILL 60634

Convenient and easy sectioning .

with LKB ultramicrotomy
accessories. .

Stereo microscope and
section collectors

crograph of. section
repared with CryoKit

CryoKit for Ultrotomes

S




Suggested Reading on the

Environment

Estuaries

. i

The development of coastal areas has been very rapid in recent years, but
knowledge of estuarine environments has not kept pace with the necessity to
resolve problems arising from their intensive use. This is the first comprehensive
collection of scientific papers covering the comparatively new field of estuarine
research.

This volume contains 71 articles on physical and biological factors, geomor-
phology, sediments and sedimentation, microbiota, ecology, evolution, fisheries,
human influences and pollution.

Edited by George H. Lauff. 1967. 2nd printing, 1968. 776 pages. Illustrated.
Bibliography. Indexes.

Air Conservation

This is a report of deliberations of the Air Conservation Commission of the
AAAS over a 2-year period. It pulls together into a single reference a wealth
of information presented by authorities in the fields of conservation, pollution
control, 'pollutants and their effects, law, economics, meteorology, public health,
public opinion and government.

The Bulletin of the American Meteorological Society calls this work “the
most thoughtful, realistic and penetrating analysis of air pollution as a factor
in the societies of today and tomorrow now available, It is a must for the
serious student and professional, and can be highly recommended to the inter-
ested citizen.” '

Report of the AAAS Air Conservation Commission; James P. Dixon, Chair--
man. 1965. 2nd printing, 1968. 348 pages. Illustrated. Bibliography. Index.

Mail to AAAS, Dept. HN, 1515 Massachusetts Ave.,, NW, Washington, D.C. 20005
Please send the following:
Quantity

Estuartes (Retail price, $27; AAAS member price when payment enclosed, $24)

Agriculture and the Quality of Our Environment (Retail price, $13.50; AAAS member price when payment enclosed,
$11.50). .
Air Conservation (Retail price, $8; AAAS member price when payment enclosed, $7)

Oceanography (Retail price, $14.75; AAAS member price when payment enclosed, $12.50)
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Electrical stimulation to the chick ret-
ina can disturb the balance of excita-
tory and inhibitory systems within the
receptive fields of individual retinal
ganglion cells, making the units fire
more readily and to a wide range of
visual inputs. See page 992. [F. A.



Some things are changing for the better.

A practical way to automate
a GC lab... one step at a time

Although gas chromatographs

(GC’s) are designed and built for
around-the-clock operation, the
majority of them are used only a few
hours each day . . . and never on
Sunday. There are always good reasons
for such under-utilization of expensive
equipment. In this case, it’s a matter

of manpower: some one has to be
present to inject a new sample into the
GC; and every time an analysis is
completed, some one has to spend
about a half-hour translating the analog
data of the recorded chromatogram
into a meaningful quantitative analysis.
Since most GC laboratories operate on
a 40-hour week, it simply has not made
good economic sense to add a second
and third shift simply to realize a
fuller utilization of the GC's.

But that’s no longer the only
solution. Some new instruments have
recently appeared on the scene that
allow you to triple the analytical outplt
of your GC lab without increasing

your staff or number of GC’s. And you
can do it a step at a time, as your
budget allows, each step fully
compatible with the next one.

First there’s the 7670A Automatic
Sampler. It measures and injects
samples into your GC, completely
unattended. The impact of the 7670A
on the productivity of your lab can be
dramatic: a single chromatographer
can prepare samples and load them
into the 7670A thirty six at a time,
keeping the GC productive around the
clock, even over weekends. Assuming
a half-hour cycle per sample, he can
produce well over 200 analytical runs
a week, easily three times his best
output with manual injections. If
you're wondering about the reliability
of the 7670A, don’t. We have
repeatedly performed 24,000
continuous automatic injection cycles
with it in our laboratories—the
equivalent of more than two years of
unattended operation—without a
failure. As an unexpected bonus, you'll
also improve the quality of your
laboratory’s output because the 7670A’s
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machine-reproducibility is consistently
more precise than a skilled technician.
Cost is $2850.

Then there’s the 3370A Integrator.
It automatically quantitates the GC
analysis, prints an area count for each
peak on the chromatogram and a total
area count for the analysis, if desired.
This cuts the chromatographer’s
computational load by about 10
minutes per sample (the time that it
takes him to make area measurements
manually). Apply this to a
7670A-equipped GC capable of
producing 200 analyses a week, and
you eliminate more than 30 hours of
computation time . . . enough to pay
for the 3370A, which costs $4950, in
about four months. And you'll enjoy a
further marked improvement in the
precision of your GC analyses.

Next step in this modular approach
to automation is the 3360A GC Data
Processing System, an on-line data
handling system whose HP 2114B
Computer is fully programmed for GC.
It processes data simultaneously from
up to eight GC’s equipped with 3370A
integrators and automatically prepares
a typewritten report of each analysis,
including the name, retention time and
% concentration of each component.
The 3360A thus completely eliminates
manual computation, cutting an
additional 20 minutes per sample
from the chromatographer’s load (the
time that it takes him to compute
component concentrations manually
and prepare a final report). To
understand the potential impact of the
33G0A on your GC lab, two additional
facts must be kept in mind: the cost of
the 3360A to a laboratory that has
eight GC's already equipped with
3370A integrators is not $100,000 ot
$50,000, but less than $20,000
installed ; and the 33G0A is
theoretically capable of processing

“more than 6000 analyses per month.

Even if we assume that it will be used
for as few as 1000 samples monthly,
the 3360A will eliminate more than
300 hours of computation time from
your manpower budget, enough to pay
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for the entire cost of the system in
little more than 6 months.

Finally, for laboratories whose
sample load does not exceed 500 per
month, there’s an even more economical
way to automate data handling. By
adding a hardware-plus-software
option to your 3370A Integrator, you
can automatically produce a
computer-compatible punched paper
tape record of integration data. You
then feed the punched paper tape
off-line to any of the principal
time-share computers, using the BASIC
language program provided, and
automatically receive a complete report
of the analysis, as with the 3360A.
This cuts some 17 minutes of
computation time per sample (in
addition to the 10-minute reduction
from the 3370A proper) ...ora
savings of some $1400 monthly based
on a 500-sample load. Considering all
costs—the $1550 cost for the 3370A
option and the variable costs of the
time-share computer lease—payout
takes less than six months.

If you cate to study in more detail
the economics of HP’s step-by-step
automation for your GC lab, write for
the Fall 1970 issue of Analytical
Advances, a 32-page study of the
subject.

New tool for on-line
control system analysis

(Note: To our Scientist Readers: The
subject of the following article is a new
instrument for continuous signal
analysis that is useful in medical
research, acoustics, radio astronomy
and many other scientific measurements
as well as in the process control
application described.)

Very recently at a large power station
in England, a system analysis of an
attemperator (temperature control)
loop was,completed on-line, without
disturbing plant output in any way. As
the control characteristic of the loop
was displayed on a screen during the
experiment, adjustments were made to
optimize control system response and
the results were displayed immediately.

The job of the control system
engineer—to predict how the system
will react to a given input pulse—has
not always been so easy. If he tested
the system with a large enough impulse
to produce a measurable response,
plant output was changed in a way that
could not be tolerated.

Some progress was made when
control system analysts discovered the
power of cross-correlation. With this
mathematical technique, a test noise
signal is applied to system input at such
a low level that system output is not
changed beyond normal background
disturbances. Yet by cross-correlating
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the test noise with system output over
a relatively short period, the engineer
is able to extract the impulse response
of the system; background disturbances
do not interfere because they are
uncortelated with the test noise. At
first, cross-correlation did not help
because it could only be accomplished
after the fact, through off-line digital
computation. What made the difference
in the English experiment was the
availability of two new HP instruments:
a Model 3721A on-line correlator
that’s about as easy to use as an
oscilloscope, and a Model 3722A
precision noise generator that
synthesizes repeatable pseudo-random
noise, ideally suited to system analysis.
Correlation is fundamentally an
averaging technique that is 2 powerful
tool in recovering all kinds of periodic
signals that are buried in noise, and in
establishing a relationship between
apparently unrelated signals. With the
3721A, the technique is easily applied
on-line for continuous signal analysis in
many kinds of scientific measurements.
It might be useful in your work too.
‘The Correlator costs $8325 and the
Noise Generator $2650. On request,
we’'ll be glad to send you 2 packet of
information on these two instruments
and a 96-page booklet on Discrete
Signal Analysis.

Acquire and reduce scientific
measurements automatically . . .
without a computer

If you're a typical scientist, you spend
a lot of time on the bench making
measurements . . . and you don’t object
to that at all. What you do mind is the
ever-increasing amount of time that
you must spend at the desk making the

calculations that turn raw measurements
into useful information. Some scientists
still rely on slide rule and adding
machine for this work; some have
acquired a 9100 Computing Calculator
and, in one economical stroke, cut their
computational load by half or more.

If you're in the second group, we’d
like to tell you of a new way to liberate
even more of your time for scientific
investigation, by letting your data
gathering instruments communicate
directly with a data processing system.
You might think that this will
necessarily involve you in the cost and
complexity of a computer.

Not so. With the new HP 2570
Coupler/Controller, you can now tie
many measuring instruments to the
9100 and get reduced data directly . ..
from more than 40 HP digital
instruments including voltmeters,
frequency and time counters, nuclear
scalers, quartz thermometers and
GC integrators.

You can even connect a teleprinter
to the 2570 and get a complete report

of your experiment, formatted as you
like it and prepared automatically on a
typewritten sheet, punched paper tape
or even on the calculator’s X-Y plotter.
We'd be happy to send you a
24-page bulletin that explains how the
2570 can expand the capabilities of
your 9100 for on-line data handling
and even for automatic test systems.
Werite for ““Calculator-Based
Instrumentation Systems.” Price of
the Coupler is only $1625. Interfaces
cost $450—8$1775 per device.
Hewlett-Packard, 1507 Page Mill Road,
Palo Alto, California 94304.
In Europe: 1217 Meyrin-Geneva,
Switzerland.

]

HEWLETT (hp; PACKARD

Measurement, Analysis, Computation
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school systems to make them a more
appropriate learning environment than
to make youngsters more tractable by
drugging them “en masse”? This is only
one of many examples which illustrate
how drugs often appear to be used as
alternatives to constructive changes in
the patterns of social arrangements.
Finally, if Brand is indeed correct
in claiming that the chemical solution
to human problems represents the
“growing tide of events,” should we
then abandon our efforts to dissuade
young people from the use of stimu-
lant and addictive drugs and accept
their assumption that drugs can be used
to achieve the same effects as human
relatedness and experience?
HENRY L. LENNARD
Leon J. EPSTEIN
DonaLp C. RaNsoM
Department of Psychiatry,
School of Medicine, University of
California, San Francisco 94122
ARNOLD BERNSTEIN
Department of Psychology, Queens
College, City University of New York

Why People Formed States

The circumscription theory concern-
ing the origin of the state as pro-
pounded by Carneiro (“A theory of
the origin of the state,” 21 Aug., p.
733) poses some fundamental problems
as to the causes attendant upon the
rise of the nation-state which have long
mystified political scientists. Carneiro
has cleared away some of the rubble
of earlier classical theories which have
long been the bane of fruitful inquiry
in political philosophy. But his theory
does give rise to several questions.

How does he distinguish between a
community and a state? The primitive
communities which he says were
pressed by the density of their popu-
lations into a “state” as a result of en-
vironmental circumscription had many
of the prerogatives he uses to define his
concept of “state”: power to control
the time and energy of the inhabitants
for collective purposes (taxes), enforc-
ing rules of behavior, and sending men
off to combat—and this power they had
before being “circumscripted.”

It is not clear if a group of people
became a state when they were settled
in a specified area. Were the minions
of Genghis Khan a “‘state”? Under
Carneiro’s definition the rulers of the
Golden Horde exacted services and
goods from their followers. Women

were especially controlled, and they
made up half the population.

Then again, how does Carneiro’s
theory handle the ongoing evolution of
political organization? The concept
“state” is but one point on the political
continuum and its uses are extremely
limited when one wants to determine
the relationship of inputs and outputs
within a political process, the under-
standing of which is much more useful
in grasping political phenomena than
is the worn-out and often meaningless
concept of ‘‘state.”

It would appear that Carneiro is
struggling with the old chimera faced
by the classical political theorists,
namely, what is the nature of the state.
Admittedly, Carneiro does not claim
his theory to be all-encompassing . . .
but I think he is still caught in a battle
of concepts whose origins are value-
laden rather than empirically substan-
tiated.

PauL Doran
Department of Political Science,
University of Delaware, Newark 19711

Carneiro has failed to mention what
was probably the most important sin-
gle factor in the formation of man-
kind’s earliest states—transportation.
He rightly rejects “voluntaristic” the-
ories, and various other theories with
primary emphasis on the invention of
agriculture. He also gives due credit to
the role of coercion. What hz over-
looks is that coercion must necessarily
be transported. In most places the for-
mation of the state, regardless of en-
vironmental or social incentive, had to
await the invention of such tools as the
wheel or the ship, or the domestication
of horses, oxen, and elephants, for the
transport of the means of coercion and
the profits thereof. The only important
exceptions would appear to be geologi-
cal circumstances in which states could
(or were forced) to successfully evolve
for primarily defensive reasons. The
earliest central Mexican states probably
remained essentially unchanged (de-
spite several interim conquests) until
the arrival of Cortez who imported
horses and wheels in his ships.

It is interesting to speculate if states
would have evolved in the eastern
woodlands of North America if the
human population there had invented
the wheel, or had a pre-Columbian
horse population been available for
transport. What part did domestication
of the llama, or the invention of
coastal shipping, play in the evolution
of the earliest Andean states? Shipping,
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rather than social circumscription, was
certainly a critical precondition in
Polynesia, and probably in some of the
earliest Mediterranean states as well.
CHARLES DEB. HASELTINE
3045 Idlewild Drive, Reno, Nevada

I do not see how Haseltine can
maintain that nonhuman transport was
an indispensable factor in the rise of
the state. The several states that arose
aboriginally in Mesoamerica relied on
human transport, as Haseltine admits.
And if these states developed without
mechanical transport, why couldn’t
others have done so? In fact, they
did. As examples one can cite the nu-
merous native states of tropical Africa.
Mechanical transport undoubtedly facil-
itated the rise and growth of states.
However, though a useful adjunct to
state formation, it certainly was not a
prerequisite.

Dolan asks how I distinguish a com-
munity from a state. As I use the term
in my article, a community is an auton-
omous village. A state arises when
many such communities are aggregated
into a political unit having the power
to tax, to draft men, and to decree laws.
Dolan believes that communities had
these powers before they became parts
of a larger political unit. If his defini-
tion of a community is the same as
mine, then he is mistaken. If he will
examine the vast ethnographic litera-
ture dealing with autonomous agricul-
tural villages—the type of community
with which my reconstruction of polit-
ical evolution begins—he will find that
they lack taxation, conscription, and
decreed laws. The power to carry out
these functions arises only with supra-
community aggregation resulting from
continued and successful participation
in war,

Dolan also asks how my theory
handles “the ongoing evolution of po-
litical organization” beyond the attain-
ment of minimal states. My theory is
not essentially concerned with this prob-
lem. I have tried to explain how the
state arose in the first place. How it
continued to evolve once it had
emerged is a rather different problem.
Certainly warfare and conquest still
played a large role in this later evolu-
tion, but there was more to it than
that. However, it is a separate issue
which my theory is not obliged to ex-
plain.

ROBERT L. CARNEIRO
Department of Anthropology,
American Museum of Natural History,
New York 10024
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use, xylene-based liquid scintillation
counting solution. Compatible with large
volumes of water while maintaining good
counting efficiencies for carbon 14 and
tritium. It is exceedingly quench resist-
ant, and highly efficient. Aquasol also
permits assay of agueous solutions con-
taining salts such as cesium chloride,
water soluble proteins (glycogen, serum,
gammaglobulin), and nucleic acids. A
AQUASOk 500 ml sample of this new universal
e counting cocktail is yours without charge.
Simply cutoutor copy by xerography and
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New England Nuclear
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How many pieces of your laboratory equipment are
as outdated as your microscope?

You've probably changed refrigerators, centrifuges,
microtomes, colorimeters, but your tired old
microscope still goes laboring along.

It's time you looked at the Dialux. The “today’’ design
of this microscope is only the beginning. Enjoy the
advantages of truly wide-field observation,
high-intensity illumination, crisp, sharp, flat-field
objectives. Mechanical performance that feels more

el

Sure your old microscope
stlll works, so does

Leeuwenhoeks
...but not
¢ like the

Dlalux

like silk than metal. Interchangeable companents that
permit either brightfield, darkfield, phase contrast,
fluorescence and polarized light microscopy.

Think of how nice your “‘old" microscope will look on
your library shelf and what an lmprovementthe Dialux
will make on your laboratory bench.

Drop us a line and we will send you a most convincing
brochure on the remarkable new Dialux.

®
‘;fa'.tz E. Leitz, Inc., Rockleigh, N. J. 07647 e
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SCIENCE

Lessons of the Intellectual Biography of Science

One of those never-ending battles seems to be going somewhat worse
these days: all who love the sciences must be dismayed to see an upswing
today in largely uninformed attacks that all but drown out the appropri-
ate, corrective criticisms that we shall always need. If this process is
allowed to continue unchallenged, one may indeed wonder for how long
even the more striking and beneficent advances of science can command
a fair and interested hearing beyond the circle of fellow specialists.

In such a situation, it is doubly urgent to celebrate what is worth
celebrating. That was one of the motivations for devoting the current
fall issue of Dedalus, the journal published by the American Academy
of Arts and Sciences, to intellectual biographies of some of the men and
some of the conceptions that have transformed science during the last
few decades. The authors were asked to address themselves to the jour-
nal’s nearly 60,000 general readers, as informally as they liked, about
their own careers or the careers of the current chief ideas in their fields.

As editor of the project, I found in the essays not only information
but a number of lessons—none more intriguing than the confirmation
of common properties shared by scientific fields despite the obvious
differences between them. It was not surprising that even 400 pages
could not do justice to the splendid variety of scientific types and con-
cerns, although the areas sampled range from psychoanalysis and soci-
ology to genetics, molecular biology, chemistry, physics, and engineering.
Despite this diversity, one is struck by the reappearance of the same
themes, which keep coming up in not very different guises: the efficacy
of quantification in the treatment of phenomena; the conscious or un-
conscious search for symmetries; the use of the concept of an evolution-
ary development as a fundamental tool of thought (as much in psycho-
logical and sociological research as in genetics and astrophysics); the
contrary pulls of reductionism and holism. There is surely something
like a scientific imagination shared by all scientists, which forms one of
the bonds among them and which makes possible the interdisciplinary
approach that characterizes almost all the developments here described.

Another of the bonds among scientists may be forged by sharing a
style of life that starts with their early experiences as students. The
personal development of such diverse scientists as Erik Erikson, Talcott
Parsons, Francis Crick, Linus Pauling, and R. R. Wilson, among others
here presented, shows that a set of ingenious social devices exists to seek
out special scientific talent and to bring the acolyte quickly to the most
fruitful frontiers of research. In the process the young scientist usually
has both the opportunity of training and companionship with a team
and also, in the best cases, the opportunity of developing even his most
idiosyncratic and iconoclastic ideas.

Such case studies should be helpful antidotes to the current threats
of demoralization that, paradoxically, come at a time when the immense
dynamism of science has brought it to its highest plateau of achieve-
ment. Given sufficient backing, and given bright students who are eager
to take part in the intellectual struggle, we can confidently expect the
next decades to bring a flowering of scientific progress for which the
successes of the past may turn out to have been simply a preparation.
—GERALD HOLTON, Department of Physics, Harvard University, Cam-
bridge, Massachusetts 02138
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For teaching some
things, an analog

computer is a natural. Such
as describing non-linear behavior
in dynamic physical systems. We
just made it more natural with
MINIACT-M. our new educational
analog computer.

To begin with, you get handsome
design . .. and controls that make
small-scale analog programming
easy. No component patching
required . . . you select a
mathematical function . . . you push
a button, and you're in business.
You get twelve selections —
convert a summer to an integrator
...or amultiplier to a divider . ..
or a summer to track-store, or vice
versa. All instantly selectable with
a push-button switch.

It's desktop size. It offers operating
convenience you expect to find
in bigger, more expensive machines.
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Many of the ideas come from the
2000 science and engineering
educators who use our computers.

Digital readout and a dual select
system allows you to control the
monitoring of any two variables
simultaneously. Without
re-programming.

Overload features reduce
troubleshooting time. An overload
alarm with indicator lights, for one.
A logic HOLD control which can

be programmed to freeze all
integrators for easy location of
overload. And overload store for
transient overloads without stopping
the program solution.

You get smaller, removable program
panels, labeled with universal math
programming symbols. Inputs and
outputs are color-coded. This
allows fast, easy, programming.
Logic expansion module, too.
There is more to our new computer
than we can show here. For more
information, we have a new
brochure. Yours for the asking.
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Write or call Electronic Associates,
Inc., 185 Monmouth Parkway,

W. Long Branch, New Jersey 07764.
Phone: 201-229-1100; in U.K.:
Victoria Road, Burgess Hill, Sussex;
in Europe: 116 rue des Palais,
Brussels; in Canada: 6427 Northam
Drive, Malton, Ontario.

...and now
with logic,
too!

I%ducation systems
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