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The Bantam

IS|ti|| with !hﬁt
eavyweig
credentials. ;

Just plug in our low cost,
portable still. And getupto 1.8
liters per hour of high quality
distilled water.

With no permanent plumbing or elec-
trical connections. Just plug your
115 volt or 230 volt model into

any outlet.

And our new Bantam Still is made of
copper, which won't crack or shatter.
Then it's coated with tin to keep your
pure water pure. On top of that, the
atmospherically vented condenser gets rid
of gaseous impurities before they can
redissolve in the distillate.

Also, the still has a low water cut-off
that makes it tough to burn out the heater.

And this great little still comes in
manual or automatic models. So it's tough
to make up your mind.

But either way, you get a still that’s backed
by almost one hundred years in the water
treatment field.

To order the Bantam Still, just call your
favorite lab supply dealer. Tell him
Barnstead sent you.

Barnstead. The people who know everything
you need to know about water.

A BARNSTEAD

SYBRON CORPORATION
225 Rivermoor Street, Boston, Mass. 02132
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A single knob lets you select any of 33 magnification steps, from
200x to 500,000x. Additional controls allow fast, accurate “fine
tuning” of illumination and focus.

Magnification and diffraction length are clearly legible on a digital
display. Two push buttons select 500x or 10,000x magnification
instantly. Voltage selection is push button in stages from 20 to
125 kV. Each voltage can be wobbled for perfect centering.
Siemens Elmiskop 102 has many other features you’ll find useful:
automatic focus or illumination; automatic vacuum system; auto-
matic photographic chamber; specimens that can be changed in
3 seconds.

One other feature you’ll find useful—if you ever need it—is Siemens
service. Siemens has service centers nationwide. In addition,
Siemens will fly a technical expert to your location if you've got
an urgent problem that can’t wait. And if all you’ve got is a ques-
tion, a phone call to Siemens brings you the answer. Isn’t this what
you'd expect from a world leader in electron microscopes?

and single-knob control.

F
£

For further information on Elmiskop 102
and the full line of Siemens electron
microscopes, get in touch with your local
Siemens specialist or: Siemens
Corporation, 186 Wood Avenue

South, Iselin, New Jersey 08830.

(201) 494-1000, Extension 364.

SIEMENS

CORPORATION
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Do high speed Amino Acid analyses
with our new KLA-5 Analyzer.

80 MIN. ANALYSIS
3-AS

L90-PH-2.
Column § x 100 (70mm 2813)
9 x 250 (255mm 2613)
9x 100 (105mm 2613) —13

Lysine

B 80 mifhe (14 kg/cm)
r
Pzwwmm‘:%m’)
P3 45 mi/hr (7

Sampie
0.1 mole/0.5 mi Std.

Aspartic Acid

3
g
H
&

AN

BOMIN.

NAME 1
STD CONC .1222: 1
RUN
INST 2, AR, METHOD 1. s FILE 13 ¢
STD CONC sesssswxsse:
TIMES B2.2. @, 3276.7, 3276.7, 3276.7, 3276.7.
THRESHOLDS 16, 2,
UNK/AIR ~28e. .8,
TOL .20, «18. 1.2,
REF PK -228. - -2,
STD NAME ]
TIME AREA RRT RF < NAME
1.9 .e228 <219, . 2883, .2220, 1
3.9 l.a602 239, +22TBa «2999, TYROSINE:
6.1 1.4362 -061, -@275. + 1282, PHENYLALANINE3
9.2 1.7922 292, @152, 12234, LYSINE:
11.1 1.6134 NTh +2198. +1839, HISTIDINE:
12.6 «9426 . 126, + 2238, +@998, AMMONIA:
17.4 «8912 174 » 8225, » 1282, TRYPTOPHAN:
28.9 1.5841 +229. «2IT1s +181@, ARGININE:
29.7 1.2656 -297, « 0268, +1887, ASPARTIC ACID:
33.3 1.2285 -333, «2221, «2997, GLUTAMIC ACLD:
35.2 +312a .as2, +2388, + 1822, HYDROXY-PROLINE:
38.8 1.36508 . 388, + 8225, +@998, THREONINE: °
al.2 1.4212 s4l2s « 2245, + 1824, SERINE:
45.3 « Q687 « 453, «8162, «1229, PROLINE1
46.9 1.2884 -4569, «3265, «1281, ALANINE:
49.2 1.5465 492, 8264, « 1886, GLYCINE:
S51.9 1.3113 -519, - 8262, « 1887, VALINE:
58.8 1.5937 +588, «2158, +2989, CYSTINE:
64.8 1.4 785 548, . 2272, «1211, METHIONINE:
Tl.4 1.3296 «Tlas « 3292, » 1223, ISOLEUCINE:
76.9 1.4889 -769, + 3282, +1821, LEUCINE:

The KLA-5 can give you 18 chromatograms like this
in twenty-four hours.

The above is an actual chromatogram* produced in
only 80 minutes on Perkin-Elmer’s new KLA-5 Amino
Acid Analyzer.

This is about twice as fast as any conventional
amino acid analyzer, but the increase in analysis rate
is achieved without sacrificing either quality of re-
sults or instrument versatility. For example, the 80
minute protein hydrolyzate run is accomplished with
the separation between serine-threonine and between
tyrosine-phenylalanine better than 90%.

The KLA-5 is fully automated and programmed
to analyze physiological fluids, protein hydrolyzates
or peptides. It can utilize either single or dual column
methodology and separation by conventional ion ex-
change or the unique ligand exchange. The KLA-5
operates at low pressures and therefore provides the
flexibility of peptide analysis, preparative chroma-
tography and is without the problems inherent in high
pressure systems.

Besides speed and versatility, the KLA-5 offers the
following benefits:

* Complete Automation—Automatic sampling
and programmed operation provide complete analy-
sis unattended. In only twenty-four hours, 18 com-
plete protein hydrolyzate samples can be run.

» Sensitivity—Minimum detectability of each
amino acid is 0.2 nanomole using our low volume
10 mm path flow cell.

* Resolution—Under conditions of accelerated
analysis, serine-threonine and tyrosine-phenylalanine
are separated to 90% of baseline or better.

* Microsampling—10 to 250 x| of sample can be in-
jected making most efficient use of available sample.

* Redrawn here for clarity. Multipoint original available on request.

Add our PEP-1 Data System to the KLA-5 and it will
give you 18 reports like this in twenty-four hours.

The PEP-1 is a computer based Data System design-
ed specifically for acquiring, processing, and storing
the data from liquid and gas chromatographs. From
a standard sample it will automatically calculate cali-
bration constants to apply to raw data to provide a
finished, analytical report. Data is stored and may be
reprocessed at any time employing different methods.

The PEP-1 can handle data from up to eight
KLA-5's simultaneously, or from a combination of
KLA-5's and gas and liquid chromatographs.-

Think of the potential. The KLA-5 and PEP-1 can
give you 18 complete protein hydrolyzate analyses
including concentration determination and peak iden-
tification by name in 24 hours and at the same time
process the data from gas chromatographs.

Both units are sold, serviced and guaranteed by
Perkin-Elmer. Write for details to: Instrument Divi-
sion, Perkin-Elmer Corporation, 723 Main Avenue,
Norwalk, Connecticut 06856.

PERKIN-ELLMER
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A new tool to help you build and
manoge science journal collections

If you are in charge of any
general or special collection of
science journals, the Journal
Citation Reports can play a
valuable part in making your
collection more useful to the
reader and more manageable for
you. JCR™ can help you

. prove the relative
usefulness of each
journal in your collection

* o

. select the most used
journals in any scientific
discipline '

. identify lesser known
journals of proven value
in a given field

. . . accurately judge how
long scientists find
a particular journal’s
issues useful

. identify journals from
other disciplines which
are related to your
readers’ primary
journal interests

This new service provides
carefully selected statistical
evidence to help you judge the

IS]
JOURNAL
CITATION

REPORTS
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usefulness of individual journals
and the effects of time on the
value of published journal
articles. It will help you to
better understand the patterns
of relationships between journals
and ways scientists use, read
and refer to them.

Once you’ve gotten the full
story on JCR you’ll see quickly
how you can use it to determine
the optimum makeup of special
and general journal collections
as well as the size of journal
back files. You’ll see how you
can use it in managing
subscription budgets, in
developing journal circulation
and photocopying policies and
in a myriad of individual ways
you can tailor to your own
interests and needs.

To obtain the full story on the
many uses of JCR and complete
pricing information, please use
the coupon below.

©1973 151

Please send me full information on
Journal Citation Reports.™

Name _

Title

Organization

Street Address

State Zip

Country

Telephone

1SH°
Institute for Scientific Information -

325 Chestnut Street, Philadelphia, Pa. 19106
U.S.A,, Tel. (215) 923-3300

L _l

I

|

|

I

I

|

_ ) |
City_ ,
l

I

|

l

|

I

|



OUR GELL TEMPERATURES ARE
BETTER FOR TWII REASONS.

If you’re working with nucleic.
acids or proteins, a Century ACTA™
Spectrophotometer system should be
your ready choice. Because this in-
strument handles critical temperature
programming in a highly accurate,
uniform way.

First, for normal analyses of
absorbance versus temperature, you
have our special cells. Twin-walled
to form a water jacket, they use a
circulating bath method to produce
better contact between heat-source
fluid and sample. Result : fewer tem-
perature gradients and better repro-
ducibility. And our low-mass sample
probe produces extremely accurate
temperature readouts. What’s more,
yvou can handle four samples at the
same time. Extremely small ones,
at that.

For the most demanding single-
sample applications, you can add our
Tm Analyzer accessory to put temper-
ature programming under highly
accurate electronic control.

Like all double-beam ACTA spec-

trophotometers, the Century models
have remarkable resolution, low stray
light, continuously variable scale
expansion, very fast scanning, and

excellent signal-to-noise ratio.

If you’re in Tm analysis, thermal
denaturation or enzyme kinetics,
there’s a Century ACTA model that

B can make your work a lot easier. For

full data, contact your local Beckman
representative, or write for Data File
114, Scientific Instruments, 2500
Harbor Blvd., Fullerton, California
92634.

INSTRUMENTS, INC.
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dispenses any reagent g
from any hottle.

Now there's a
L/l REPIPET that
will dispense from
any screw cap or ground
glass joint container
~ commonly foundinthe
' lab. Just trim the Tef-
1;Ion"‘ inlet tube to reach
“the bottom corner of
your container. Because only glass
and Teflon come in contact with re-
agent, you can safely dispense any
liquid except HF through this odorless
and transparent instrument. Concentrated
acids, concentrated alkalies, and chlor-
inated hydrocarbons pose no problems for
the REPIPET.
Universal REPIPETS are stocked in 1, 5, 10, 20,
and 50 ml sizes. Prices start at $75, including 5
screw cap adaptors and magnifying indicator. Our old stand-
by REPIPETS (all PYREX® instruments) are stocked in the same
sizes starting at $59.50

Simple operation. Lift plunger to fill, press to deliver. Accuracy 1% :
Reproducibility 0.1%.

Fit any container. Assortment of screw caps (sup-
plied) fits the Universal REPIPET to the bottle
you have on hand. Uncommon screw caps or
adaptors for glass joints are supplied by L/ |
at no charge upon request:

Leak-proof coupling. Unique Teflon
coupling can’t slip or leak, provides
secure connection for any length

of Teflon tubing.

Cut to fit. Just slice off Tef-
lon tubing to reach the
bottom corner of any
container for empty-

ing contents

completely. £

Order from Labindus-
tries or your distributor.

The same REPIPET fits all containers.

REPIPET

products of

4 LABINDUSTRIES

1802 M Second Street/Berkeley, California 94710/ Phone (415) 843-0220/Cable LABIND
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/o gF/C petention efficiency for
\ | WHATMAN glass fiber filters:

particie pﬁnetration 9% log 5¢

3
particte size - B

in High Efficiency gub-Micron Filtration!
WHATN\AN® Ultrafine GF/F..-

s It'sa uhique glass fiber depth filter e And an excellent membrane pre-filter

Whatman’s unigue new GF/F - Whynot take advantage of
glass fiber papef retains paﬂictes in glass—ﬁber filtration in your own
liquids as small as 0.7 pmon initial work? Typical app\icaﬂons include:

parﬁcte penetration with 98% cell narvesting, scin’cmation count-
efficiency. 1t offers very high loading ing, clinical sampling, biochemica!
capacity, Y {provides rapid filtra filtration, ir and water pollution
tion speeds atthe same time! And, monitoring, preﬁ\traﬁon. Glassfiber
this new depth filter is very low~ papef is alsO used as asuppo
cost ompar mbrane material in chromatograp Vi
filters. E/F collects particles down R el offers industry’s
10 0.01 M inair filtration. proadestliné of low-cost glass finer
GF/F papers are 100% papers WHATMAN:
porosilicate glass micro-fibers GF/A— genera\-purpose‘paper
containing No pinders Of additives. . with high flow ¥ te. Retains
They are phys'xcauy stable to particles downto 1.6 pm
temperatures upto 500°C. And : and smalier.
o i e o s JE— pecause NO pinders, organicor . GF/B-— thickened yersion of GF/A
_ ‘ inorganic additives aré used, the withvery high capacity for
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Address—" T influence the concentration oflow - _ membrane prefilter, and as
City o molecular w ight solution com- ahigh flow/high efficiency
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the language of science

Advances in Experimental Medicine and Biology
Vol. 35: Alcohol Intoxication and Withdrawal
Experimental Studies

Edited by Milton M. Gross 422 pages $24.00

Vol. 36: Receptors for Reproductive Hormones
Edited by Bert W. O'Malley and Anthony R. Means
460 pages $22.50

® Current Topics in Neurobiology

General Editors: Floyd Bloom and Samuel R, Barondes
Vol. 1: Tissue Culture of the Nervous System
Edited by Gordon Sato Approx. 282 pages $19.50

o General Motors Symposia Series

Human Impact Response: Measurement and

Stimulation

Edited by William F. King and Harold J. Mertz"
406 pages $25.00

Underwater Medicine and Related Sciences

A Guide to the Literature: An Annotated

Bibliography, Key Word Index, and Microthesaurus

By Charles W. Shilling and Margaret F. Werts
695 pages $37.50

Interferon: Theory and Applications
By V. D. Solov’ev and T. A. Bektemirov
Translated from Russian by Basil Haigh
Approx. 300 pages $25.00

The Chemistry of Polypeptides
Essays in Honor of Dr. Leonidas Zervas
Edited by P. G. Katsoyannis
Approx. 411 pages $28.50

e Polymer Science and Technology, Vol. 3

Peolymers and Ecological Problems
Edited by James E. Guillet
206 pages $18.50

Electrochemistry for Ecologists
By J. O'M. Bockris and Z. Nagy
Approx. 193 pages $12.50

Plenum Publishing Corporation
227 West 17 Street, New York, N.Y. 10011

Luminescence of Crystals, Molecules, and Solutions
Edited by Ferd Williams
723 pages $32.50

Oil Pollution and Marine Ecology
By A. Nelson-Smith
260 pages $14.50

Algae Abstracts: A Guide to the Literature

Prepared by the Water Resources Scientific Informa-
tion Center

Vol. 1: To 1969
Vol. 2: 1970-1972

585 pages $37.50
693 pages $37.50
($65.00 for the 2-Vol. set)

© Advances in Behavioral Biology, Vol. 6

Psychopharmacology and Aging
Edited by Carl Eisdorfer and William E. Fann
253 pages $12.50

" New Concepts in Neurotransmitter Regulation

Edited by Arnold J. Mandell
316 pages $16.00

Inhibition of Memory Formation

By M. E. Gibbs and R. F. Mark
554 pages $25.00

Memory and Transfer of Information
Edited by H. P. Zippel
582 pages $29.00

Advances in Nuclear Physics, Vol. 7
Edited by Michel Baranger and Erich Vogt
Approx. 324 pages $20.00

Optical Physics and Engineering
General Editor: William L. Wolfe
Vision: Human and Electronic
By Albert Rose
Approx. 200 pages $15.00

® These series are eligible for a SPECIAL CHARTER
SUBSCRIBER'S DISCOUNT. For further information,
please contact the Publishers.

In United Kingdom: 8 Scrubs Lane, Harlesden, London NW10 6SE, England
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Photomicroscope IlI—there’s room at the top
because of what’s in the middle and the bottom.

The camera and the controls are completely inte-
grated. The completely automatic 35mm camera of
Photomicroscope Il is built into the microscope stand for
ease of operation and stability. All the controls are built into
the base for ready accessibility and compactness. So the top
is free for the addition of whatever auxiliary documentation or
observation equipment you may desire—such as the unique
Zeiss Glarex Projection Screen, shown below.

More light on the film. With Photomicroscope Ill you
can direct 98% of the light onto the film and still have enough
for automatic exposure detection with no change in the setting
for film sensitivity. This is particularly advantageous for
fluorescence and polarizing photomicrography.

Now, an automatic electronic flash . . . a first in photo-
micrography. This built-in flash unit eliminates reciprocity fail-
ure and vibration problems and the need for color temperature
compensation. And you still have, of course, the widest choice
of illumination equipment for all microscope techniques in
both transmitted and reflected light.

Much more. Get the whole story by writing Carl Zeiss,
Inc., 444 Fifth Ave., New York, N. Y. 10018. Or call (212)
736-6070.

In Canada: 45 Valleybrook Drive, Don Mills 405, Ont.,
M3B 2S6. Or call (416) 449-4660.

Nationwide service.

BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D. C.

THE GREAT NAME IN OPTICS

EiS

WEST GERMANY




BOOKS FROM
VAN NOSTRAND
REINHMOLD

SENSORY NEUROPHYSIOLOGY
With Special Reference to the Cat
Boudreau & Tsuchitani. Here, organized
around the peripheral nervous system of
the cat, is an invaluable data source on
sensory areas and systems. 400 pp., 160
illus., 6 x 9, $19.95

HANDBOOK OF VITAMINS
AND HORMONES

Roman J. Kutsky. Facts on vitamins and
hormones—their interrelationships, chem-
ical properties, medical and biological
data, and nutritional and metabolic role.
278 pp., illus., 6 x 9, $13.50

Introducing the first three
titles in VNR’s Behavioral
Science Series. ..
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: BEING AND BECOMING HUMAN

I Essays on the Biogram

i Earl W. Count. Goes far beyond tradi-
tional studies of evolution—examines bio-

I behavioral aspects of man’s epic journey

1 from sub-human to human level. 296 pp.,

= ilius., 6 x 9, $14.95
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MOTIVATION OF HUMAN

AND ANIMAL BEHAVIOR

An Ethological View

Konrad Lorenz & Paul Leyhausen. Two
internationally acclaimed ethologists dis-
cuss problems relating to motivations of
human and animal behavior. 432 pp.,
illus., 6 x 9, $15.95
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IMPRINTING l
Early Experience and the Developmental 1
Psychobiology of Attachment 1
Eckhard H. Hess. “An unsurpassable rep- |
resentation of imprinting, giving a really |
comprehensive statement of its prob- 1
lems.”—Dr. Konrad Lorenz 1
450 pp., illus., 6 x 9, $19.50 1
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= = FREE 10-DAY EXAMINATION ==

: Van Nostrand Reinhold Co.

I 300 Pike Street, Cincinnati, Ohio 45202

I Please send me the book(s) | have
1 checked below for a 10-day free exam-
1 ination. At the end of this time 1 will remit
for the book(s) | keep plus few cents de-
I livery, or return the book(s) and pay
I nothing.

1 [J Boudreau & Tsuchitani, SENSORY
| NEUROPHYSIOLOGY (F0935-0008)
I 1005

I 5 Kutsky, HANDBOOK OF VITAMINS
1 AND HORMONES (F4549-0002) $13.50
1 [0 Count, BEING AND BECOMING
1 HUMAN (F1718-0006) $14.95

I [J Lorenz & Leyhausen, MOTIVATION OF
I HUMAN AND ANIMAL BEHAVIOR
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the system. Powers does not provide
adequate, empirically based definitions
of the key concepts, such as “reference
signal,” and in this sense his model is
nonbehavioristic. Nevertheless, as far
as one can determine, the model is
mechanistic, in that the components of
the feedback loop are analyzed as a
unidirectional, linear causal chain. The
very fact that the components can be
analyzed in this way indicates that
there is no dialectic interpenetration,
or reciprocal interaction, because in
such interactions the components are
inseparable from the whole or struc-
ture that comprises them (7).

Powers concludes that “Behavior
itself is seen in terms of this model to
be seclf-determined in a specific and
highly significant sense that calls into
serious doubt the ultimate feasibility
of operant conditioning of human
beings.” Were it not for the ambiguity
of the meaning of “ultimate feasibility,”
one could reject the statement on em-
pirical grounds. The research literature
is replete with studies demonstrating
operant conditioning in human subjects
by human experimenters, in some cases
without the subjects’ being aware even
that they were subjects (2). One can
also, in any case, question the state-
ment on theoretical grounds, because
“self-determined” has, as Powers says,
a specific meaning in the model, and
this meaning has no implication of free
will. In the model, “organisms are self-
determined in terms of inner control
of what they sense, at every level of
organization except the highest level.”
Inner control refers to feedback
(“error signal”) regarding the discrep-
ancy between the “reference signal,”
or goal, and the “sensor signal,” or in-
put. As the model is mechanistic, the
error signal will inexorably produce
specific “effector functions,” or re-
sponses. That is, the responses are com-
pletely determined by the error signal
(and, perhaps, by the state of the
system), and the error signal is com-
pletely determined by the reference
signal and sensor signal. As the sensor
signal is determined by the environ-
ment, any variability in self-determina-
tion must come from variability in
reference signals. Their source is not
specified in the model (except at the
highest level, at which they are as-
sumed to be biogenetically determined).
The model does not demand a refer-
ence signal that prohibits operant con-
ditioning; this reference signal was intro-
duced ex hypothesi and is not entailed
by the model.

In summary, the model (i) is not

explanatory, (ii) is not the only mech-
anistic model that provides a derivation
of purpose, and (iii) does not in-
trinsically preclude human operant
conditioning.

HAYNE W. REESE
Department of Psychology, West
Virginia University, Morgantown 26506
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The comments by Baum and Reese
on my control-system approach to
understanding behavior are the most
balanced I have received from be-
haviorists. I thank them for trying to
find a place for my work within be-
haviorism, an attempt that reflects gen-
erosity, but not understanding, of what
I said (or tried to say). The conceptual
basis of control-system theory is so alien
to behavioristic thought that there can
be no such easy reconciliation. The best
we can hope for is a constructive con-
frontation.

Baum says that a scientific psychol-
ogy must deal with the observable,
which to him means behavior. Be-
havior, however, is not something self-
evident that anyone can see just by
looking. What is the behavior of a
man walking? Is he really tensing his
leg muscles, moving his legs, walking,
going to buy a paper, on his way to
work, making a living for his family,
or maintaining his self-respect? The
point of view of the observer defines
the behavior he sees. The actual be-
havior of the nervous system consists
only of sending neural signals to mus-
cles and glands; that is the last event
that truly reflects the system’s output.
From that point outward, the results
of that output become more and more
mixed with properties of any events
in the external physical environment,
so that even such elementary behavior
as a “movement” no longer is a unique
indicator of a particular activity in
the nervous system. Thus, while Baum’s
pronouncement seems reasonable on
the surface, it ignores one of the
deepest conceptual dilemmas of be-
haviorism.

The control-system model shows that
behavior at any level, as well as its
relationship to “stimulus events,” makes
sense as soon as one recognizes the
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concept of the controlled quantity. To
find the proper definition of the con-
trolled quantity, the observer must
recognize that his own point of view
determines the behavior he will ob-
serve, and he must find an objective
way to discover the right point of view
—namely, that of the behaving system.
The observer must try to find out which
of the infinity of potential controlled
quantities is the one that the behaving
system is actually sensing and con-
trolling. Only when the controlled
quantity has been correctly identified
can the observer see that the system’s
outputs are always such as to counter
the effects which environmental dis-
turbances would otherwise have on the
controlled quantity, In my article 1
presented an experimental paradigm,
new to psychology, for testing hy-
potheses concerning the controlled
quantity and its reference level.

In the section on controlled quanti-
ties in my article, there appears an
approximation, g(d) =~ — h(o), which
says that the cause-effect relationships
that can be observed between stimulus
events and consequences of nervous
system outputs—responses—are expres-
sible wholly in terms of the physics of
the local environment, containing al-
most no information about the behav-
ing system at all. I see no way in which
behaviorism can survive a full under-
standing of the derivation and signifi-
cance of this harmless expression. If
control-system theory does indeed de-
scribe correctly the relationship be-
tween organisms and their environ-
ments, behaviorism has been in the
grip of a powerful illusion since its
conceptual bases were laid.

It is therefore not possible that be-
haviorism already contains an adequate
treatment of feedback phenomena; if
it did, a behaviorist would have dis-
covered this illusion already. Many be-
haviorists have observed feedback
phenomena, but they have tried to
deal with them by translating the
terminology of control-system theory
in such a way that well-accepted
behavioristic principles would remain
undisturbed. That is why “purpose” has
lost its original meaning of inner pur-
pose or intentionality, and has been
redefined as consequences. That re-
definition was necessitated by the fact
that early behaviorists knew of no
physical system that could contain
inner purposes—their telephone-switch-
board model had no place for them,
and control-system theory then lay far
in the foreseeable future.

In control-system terms, a purpose



is not a consequence of behavior, but
a model inside the organism for what
it wants the perceptual consequences
of its outputs (modified by environ-
mental disturbances or not) to be.
When I bowl, my inner purpose is to
perceive all the pins falling on the
first ball. What I perceive is generally
something different. 1 am still doing
my best to alter my outputs in such a
way as to reduce the error between
what I generally perceive and what I
intend to perceive. Another observer
can discover that intended perception
by manipulating my environment until
he finds the state where I cease to
alter my outputs in opposition to the
changes he causes. There is nothing
metaphysical or conjectural about this
process. But it does not make any
sense in behavioristic terms, because it
is designed around rigorous laws of
feedback, not around the imprecise
usages of the term feedback that are
found in behaviorism.

There seems to be a general impres-
sion that feedback is analyzable (in
Reese’s terms) by following a “uni-
directional, linear causal chain” around
and around a closed circle (I trust that
Reese noticed that the circle is closed).
That approach to feedback, often ex-
pressed as taking into account the
effects of a response on subsequent
stimuli, is the natural one, but, as every
beginning control-system engineer soon
discovers, it leads to totally incorrect
predictions of the behavior of the sys-
tem being modeled. The qualitative
chain-of-events approach leaves out the
crucial factor of system dynamics;
when that is properly taken into ac-
count, through use of a physical analy-
sis of the system and its environment
and application of differential equations
or transform methods, a very different
and surprising picture emerges. If the
control system one wants to model is
free of spontaneous, self-sustained oscil-
lations (as normal behavioral systems
are), time lags in the system can safely
be ignored, and the behavior of the
whole system can be seen quite cor-
rectly as occurring simultaneously with
disturbances. The output changes along
with the disturbance (a normal, slowly
varying disturbance), and the input
variable being monitored continually
tracks the inner reference signal, if a
variable inner reference signal exists.
There are no loopholes in this analysis;
if organisms are in the negative feed-
back relationship with their environ-
ments, this is how they behave. To
arrive at a different conclusion, one
would have to show that the bases of
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control-system theory are wrong, and
he would have a lot of engineers who
use it every day to convince.

Thus, the attempts by behaviorists
to bring feedback phenomena into the
scope of their conceptual scheme have
involved only a superficial adoption of
certain terms and loose qualitative ob-
servations, the true beauty and power
of control-system concepts having been
left behind. The distortions of feedback
theory that occurred in the adoption
of the terminology were precisely those
which would prevent change in the
basic conceptual scheme of behaviorism
(this should not surprise control-theory
fans, since all organisms manipulate
their own perceptions to keep them
in the desired state).

There is no “reference signal that
prohibits operant conditioning,” as
Reese puts it while guessing wrong
about what I meant. Operant condition-
ing is a fact; in my model, it is a
portion of a control process whereby
organisms modify their own inner
structure of control systems as a means
of keeping certain critical variables
(W. R. Ashby’s term, as I noted), at ge-
netically established reference levels. I
was talking about the feasibility of
people deliberately trying to control
the behavior of other people through
deliberate application of operant con-
ditioning.

In order to control another person,
one must establish contingencies or
schedules of reinforcement. Whatever
one chooses to use as a reward, he
must make sure (i) that the subject
needs or wants the rewardi and (ii)
that the only way the subject can obtain
the reward is by doing what the experi-
menter wants to perceive him doing.
The experimenter, of course, is trying
to control his own perceptions relative
to his own inner purposes, using the
subject as his means.

The establishment of contingencies,
therefore, requires that the experi-
menter already be the sole source of
something the subject wants, and
establishing that situation is where
operant conditioning will fail as a way
of controlling behavior—as it has failed
throughout recorded history. An ex-
perimenter trying to control people
rather than laboratory animals cannot
conceal the fact that he has what the
subject wants, and is withholding it
until the subject does what the ex-
perimenter demands. If one person can
establish a contingency, another person
can see that he has done so, and can
decide to “unestablish” it. If the act

that the experimenter wants to see per-
formed in any way inconveniences the
subject, the subject will be forced by his
own nature to find a way to circumvent
the contingency. He can operate prop-
erly only on the basis of his own inner
purposes, not on the basis of the experi-
menter’s. Only a god capable of seeing
a person’s entire structure of inner goals
could establish contingencies for that
person without creating conflicts that
would lead to a direct and violent con-
frontation. Even then, the god would be
constrained to controlling the person in
ways that created no uncorrectable er-
rors in that person’s control hierarchy.

Operant conditioning is only a mod-
ern term for what people have been
trying to do to each other since civili-
zation started. Everyone knows that
people seek rewards and will change
their behavior, within limits and as
necessary, to get those rewards. But
rewarding always implies withholding,
and withholding what people need is a
sure way to create violent and bloody
conflict. An excellent case can be made
for the statement that the present state
of the world is the direct result of peo-
ple trying to set up contingencies of
reward for each other. It is time we
realized that this principle of social
interaction is the cause of, not the
solution to, our most serious human
problems.

Finally, I want to acknowledge the
justice of some of the criticisms of
my work. I know that I have over-
generalized in speaking of “beha-
viorists” when I really should have
said, “some behaviorists.” My aim is
to find ways to effect a transition from
what I believe is an outmoded view
of the nature of human nature—and
animal nature—to what seems a vastly
more productive and humane point of
view. My attitude toward what I see
as the basic errors of behaviorism is
not one of irritation or superiority.
My model is only a feeble step in the
right general direction. It is instead
that there is an enormously difficult
task ahead—but, considering what I
see as the possible results of success,
worth all the effort. I hope that Baum
and Reese and other behaviorists will
come to see it this way after careful
consideration. I know their task is
harder than mine, and it would be
even harder if this clash of ideas were
set up so that someone had to win,
and someone had to lose.

WiLLiaM T. Powers
1138 Whitfield Road,
Northbrook, Illinois 60062
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Public Views of Scientists

A Louis Harris poll taken in late 1972 allows one to make a quantita-
tive analysis of how the public feels about scientists. The result is rather
different from what has often been bemoaned.

While the proportion of the public expressing “great confidence” in
the people “running science” has fallen from 56 percent in 1966 to 37
percent in 1972, this decline does not support the notion that the public
is disenchanted with science. Moreover, the trend might already be
reversing itself. Five percent more people in 1972 than in 1971 ex-
pressed great confidence in the men and women of science. (Comparable
data on 1973 are not yet available.)

This falling away from science is part of a general lessening of faith
in American institutions and authorities rather than a major antiscience
ground swell. Questions were asked about 16 institutional areas, ranging
from religion to the military, from the press to major U.S. companies.
Appreciation for all of them, without exception, has fallen since 1966 to
below the 50 percent mark.

Science fares better than most institutions. It ranks third in the confi-
dence list, surpassed only by medicine and finance. It ranks higher than,
among other things, the U.S. Supreme Court, the Congress, and the
federal executive branch. The relative position of science has improved.
It ranked fifth in 1966 and since then has surpassed the military and
education in the public’s trust. While in 1966 it was 16 percentage
points away from the highest rating, in 1972 the distance was only 11
points.

Equally interesting are conclusions we have drawn from details of the
poll. Young people are not the main source of lack of confidence, their
elders are. Highest ratings were given to scientists by the age group
18 to 29 (41 percent “great confidence”), the lowest by those aged 50 and
over (33 percent). The age group in between was rather close to the
younger one (40 percent). The college educated are not Luddites or
members of the counterculture or of antiscience brigades. They express
significantly more confidence in scientists than do high school graduates
(49 percent and 33 percent, respectively), who in turn appreciate
scientists much more than do those with still less education (20 percent).

People in the Deep South, in the rural parts of the country, and
whose income is lower than $10,000 a year stand out as least confident
in the scientific community, as compared to those economically better
off and those in the more developed parts of the country. That more
“liberal” Americans might add to this main source of discontent is
suggested by the fact that those who intended to vote for McGovern
were less favorable to scientists than those who intended to vote for
Nixon, by a margin of 33 to 41 percent.

Poll data, especially when we must draw on one poll alone, do not
provide a precise and reliable reading of the mind of the public. But
the data do provide a useful antidote to quick overgeneralizations and
grand simplifications as to the scope, source, and direction of antiscience
sentiments. For the friends of science, there seems little ground for
hysterical alarm. While obviously the work and values of science must
be carried to many Americans, a job to which the AAAS has been
devoting increasingly more effort, there is certainly no reason to despair
of public support or to believe that a greater recognition of the merits
of science cannot be regained.—Awmita1 ETzIONI, Professor of Sociology,
Columbia University, and Director, Center for Policy Research, Inc.,
475 Riverside Drive, New York 10027, and CLYDE Z. NUNN, Senior
Research Associate, Center for Policy Research, Inc.



oORVALL MAKES THE ULTRA DIFFERENGE

Only the new Sorvall OTD-2 Ultra Centrifuge has
Oil Turbine Drive.

Gears, belts, and motor brushes are a big drag
when it comes to fast, efficient ultra-centrifugation.
Which is why Sorvall engineers developed the exclusive,
patented Oil Turbine Drive for our new OTD-2 Ultra
Centrifuge.

Oil Turbine Drive uses very few moving parts—
fewer parts, less trouble—and the turbine itself touches
only the drive fluid. Uneven bearing loads are practically
eliminated; vibration, friction and wear are cut to the
barest minimum. Result: less drag. And when you have
less drag, you get better ultra-performance. Which
means speeds to 65,000 RPM and RCF’s to 424,000 g —
smoothly, quietly, reliably. The Qil Turbine makes the
big difference in drive efficiency; but what about the
“brains” behind all that drive?

The logical capabilities of this centrifuge are, in
a word, multi-dimensional. Just a few simple controls
direct all major operating modes—press a button and

the electronic logic does the rest: The OTD-2 is com-
pletely self-programming. Conditions are set up auto-
matically to suit the requirements of your particular
procedure and your valuable sample. You can even
pre-cool the rotor. Back-up and double back-up systems
protect all the critical functions, and a self-diagnosing
system of checks-and-balances keeps things like speed
and temperature right on. Protection circuits prevent no-
load and overspeed operation. A key lock rules out
unauthorized runs.

The OTD-2 also features an interchangeable
drive cartridge, easy-to-clean rotor chamber, and stain-
less-steel top. Used in conjunction with angle, horizontal
and zonal rotors—including Sorvall's specially designed
Ultra Rotors—the OTD-2 provides truly superior per-
formance in the ultra range. Full details are yours for
the asking: just write or call Ivan Sorvall, Inc., Newtown,
Connecticut 06470. (203) 426-5811.
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Alfred P. Sloan
School
of Management

Massachusetts
Institute
of Technology

announces

a new Accelerated Graduate Program
of special interest
to practicing professionals.

It is designed to accommodate

a limited number of persons highly
motivated to expedite their

career development. The Accelerated
Program makes it possible to

satisfy requirements for the degree
of Master of Science in Management
within a twelve-month period.

Recent improvements in curriculum
and teaching methods make it
possible for students to commence
their studies in a rigorous summer
term (June 3, 1974—August 30,
1974) and then continue in the Sloan
School Master’s Program during

the regular academic year (September
9, 1974—May 30, 1975).

Men and women who apply should
have outstanding records of

prior performance and several years
of work experience, as well as
strong motivation. Some funds are
available for minority students.

Admission is limited to a maximum
of thirty-five students.

For details please write to:

Ms. Miriam Sherburne

Accelerated Graduate Program

Room E52-487

Alfred P. Sloan School of Management
Massachusetts Institute of Technology
50 Memorial Drive

Cambridge, Massachusetts 02139,
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The Child in His Family. The Impact
of Disease and Death. E. James Anthony
and Cyrille Koupernik, Eds. Wiley, New
York, 1973. xxiv, 510 pp. $15.95. Year-
book of the International Association for
Chlild2 Psychiatry and Allied Professions,
vol. 2.

Cities and Geology. Robert F. Legget.
McGraw-Hill, New York, 1973. xvi, 624
pp., illus. $15.50.

Comprehensive Chemical Kinetics. Vol.
9, Addition and Elimination Reactions of
Aliphatic Compounds. C. H. Bamford
and C. F. H. Tipper, Eds. Elsevier, New
York, 1973. xiv, 516 pp., illus. $54.50.

A  Concise Introduction to Organic
Chemistry. Albert Zlatkis, Eberhard Breit-
maier, and Giinther Jung. McGraw-Hill,
New York, 1973. xii, 622 pp., illus.
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Constraints on Learning. Limitations
and Predispositions. Proceedings of a con-
ference, Cambridge, England, Apr. 1972.
R. A. Hinde and J. Stevenson-Hinde,
Eds. Academic Press, New York, 1973.
xvi, 488 pp. $18.50.

Coordination Chemistry. Vol. 14. Pro-
ceedings of a conference, Toronto, June
1972. A. B. P. Lever, Ed. Butterworths,
London, 1973 (U.S. distributor, Crane,
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sorimotor Activities. Proceedings of a sym-
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The Development of Freud’s Thought.
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Disease and Economic Development.
The Impact of Parasitic Diseases in St.
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dreano, Robert E. Baldwin, Erwin H. Ep-
stein, and Allen C. Kelley with the assist-
ance of Thomas W. Helminiak. Univer-
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Diseases of Latent or Slow Growth
Viruses. Papers by Robert W. Leader and
15 others. MSS Information Corporation,
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Frangoise Dolto. Translated from the

Glass
Permeation
Chromatography

WITH

GONTROLLED-
PORE GLASS

GPG-10

COLUMN PACKING
MATERIAL

WHY CPG0 1S
PREFERRED OVER GELS:

@ Greater Separation Range:
30,000 to 900,000,000 M.W. proteins; 5,000
to 12,000,000 M.W. polystyrenes.

@ Controllable Pore Size: 75 to 3,000 Angstroms
(=10%). Eleven standard sizes in stock.

"® Higher Flow Rates: up to 100X faster than

soft gels.

& Stable Pore Size and Bed Dimensions:
unaffected by eluant system, préssure, pH,
temperature.

® Chemically Inert: use exotic eluants (SDS),
corrosive solvents, concentrated acids.

® Sharpest Available Exclusion Limits: less
than =10%.

m Readily Scaled-Up: no bed compaction, immune
to biological attack, easily sterilized.

a Inorganic Support: large internal surface of
controlled access for catalysts, hiologicals,
functional groups (aryl/alkyamines).

Please write for product brochure and bibliography

ELECTRO-NUCLEONICS, INC.

368 Passaic Avenue, Fairfield, New Jersey 07006, U.S.A. 201/227-6700
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BOH CHEMICALS, LTD, Poole, England
SERVA FEINBIOCHEMICA GmbH & C0. Heidelberg. West Germany
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tributor, Dutton, New York). x, 262 pp.,
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Charles E. Goshen. Free Press, New
York, and Collier-Macmillan, London,
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Dynamic Programming. With Manage-
ment Applications. N. A. J. Hastings.
Crane, Russak, New York, 1973. x, 174
pp., illus. $11.50.

The Earth. An Introduction to the
Geological and Geophysical Sciences. A.
Lee McAlester. Prentice-Hall, Englewood
Cliffs, N.J., 1973. x, 534 pp., illus.
$12.95.

Earth’s Magnetospheric Processes. Pro-
ceedings of a symposium, Cortina, Italy,
Aug. 1971. B. M. McCormac, Ed. Reidel,
Boston, 1972. viii, 420 pp., illus. $37.50.
Astrophysics and Space Science Library,
vol. 32.

Ecology of Heathlands. C. H. Giming-
ham. Chapman and Hall, London, and
Halsted (Wiley), New York, 1973. xvi,
226 pp., illus. + plates. $14.75.

Electric Circuits and Modern Electron-
ics. L. W. Anderson and W. W. Beeman.
Holt, Rinehart and Winston, New York,
1973. xviii, 538 pp., illus. $14.

The Enlightened Machine. An Analyti-
cal Introduction to Neuropsychology.
Daniel N. Robinson. Dickenson, Encino,
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$3.95.

Environment and Cognition. Proceed-
ings of a conference, New York, 1971.
William H. Ittelson, Ed. Seminar (Har-
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Environmental Radioactivity. Merril
Eisenbud. Academic Press (Harcourt
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1973. xiv, 542 pp., illus. $29.50. Envi-
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Enzymes. Structure and Function. Pro-
ceedings of a symposium, Amsterdam,
Aug. 1972, J. Drenth, R. A. Oosterbaan,
and C. Veeger, organizers. North-Holland,
Amsterdam, and Elsevier, New York,
1972. viii, 242 pp., illus. $15.50. Federa-
tion of European Biochemical Societies
Eighth Meeting, vol. 29.

Exploring Madness. Experience, Theory,
and Research. James Fadiman and Donald
Kewman, Eds. Brooks/Cole (Wadsworth),
Monterey, Calif., 1973. x, 226 pp. Paper,
$4.95.

Exploring New Ethics for Survival. The
Voyage of the Spaceship Beagle. Penguin,
Baltimore, 1973. xii, 274 pp. Paper, $1.45.
Reprint of the 1972 edition.

Fifth European Marine Biology Sym-
posium. Venice, Oct. 1970. Bruno
Battaglia, Ed. Piccin, Padova, Italy, 1972.
X, 348 pp., illus. L. 12,000.

Food for Peace. Hope and Reality of
U.S. Food Aid. Robert G. Stanley.
Gordon and Breach, New York, 1973.
xiv, 356 pp., illus. $9.95.

Fresh Water Pollution. Vol. 2, Radio-
active Pollutants. MSS Information Cor-
poration, New York, 1973. 228 pp., illus.
$15.

Friction. An Introduction to Tribology.
Frank Philip Bowden and David Tabor.
Anchor (Doubleday), Garden City, N.Y.,
1973. xiv, 178 pp., illus. 4- plates. Cloth,
$5.95; paper, $2.50. Science Study Series.

Frozen Future. A Prophetic Report
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WE'VE PUT THE COLOR AND IMPACT OF AUDIO-
VISUAL MATERIALS INTO TEACHING AND LEARN-
ING THE FUNDAMENTALS OF CHEMISTRY AND
MODERN INSTRUMENTAL ANALYSIS

There's a great new way to teach effectively the practical
application of IR, GC, NMR, LC, MS, AA, and basic chemistry

principles. It's a comprehensive series of audio-visual pro-
grams skillfully put together by experts to insure interest and

thorough subject coverage.

Designed for college lab courses or industrial technician train-

LECTURE SUPPORT
SERIES:

1000- Basic IR

(6 programs)
2000- Basic GC

(6 programs)
3000- Basic AA

(4 programs)
4000- Basic LC

(2 programs)
5000- Basic MS

(1 program)
6000- Basic NMR

(6 programs)

INDIVIDUALIZED
INSTRUCTIONAL SERIES:

800- Math for science
students

810- Basic lab techniques

820- Metric system of

R measurement

830- Stoichiometry

850- Atomic structure

860- Chemical bonding

890- Gas laws

Communication
Skills
Corporation

1220 Post Road,
Fairfield, Conn., -
U.S.A. 06430

Also available thru Sadtler Re-
search Labs, Philadelphia, Pa.,
Sargent-Welch Scientific, Skokie,

Ill.,, and in Canada, Spectrex Ltd.,

Montreal (Dorval)

ing —the lecture support pro-
grams are ideal, since the
format encourages student/
lecturer interaction. Also, it's
a great “refresher” for lab
personnel.

The Individual Instruction
programs are carefully de-
veloped to teach practical
subjects to high school and
early college level students,
and technicians — at their
own pace.

Programs are complete and
ready for use. All you need is
simple projection equipment.
Put some “snap, crackle &
pop" into your instruction by
merely returning the handy
coupon below.

Mail to:

Communication Skills Corp.

P.O. Box 684

Fairfield, Conn. 06430

Please send me the series indi-
cated for a 15-day on-approval
review.

| prefer: O Slides [ Filmstrips

Series title

Name and title

School or Firm

Address
City State Zip
Telephone ( )
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from Antarctica. Richard S. Lewis and
Philip M. Smith, Quadrangle (New York
Times), New York, 1973, xx, 456 pp.,
illus. $12.50.

The Future of Population Growth. Al-
ternative Paths to Equilibrium. Tomas
Frejka. Wiley-Interscience, New York,
1973. xx, 268 pp., illus. $9.95. A Popula-
tion Council Book.

Gas Turbine Theory. H. Cohen, G. F. C.
Rogers, and H. 1. H. Saravanamuttoo.
Halsted (Wiley), New York, ed. 2, 1973.
xii, 338 pp., illus. $24.75.
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1973. 288 pp., illus. $12.

A Guide to Practical Technological
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E. F. Schoeman, Eds. Prentice-Hall,
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Guyana. A Composite Monograph.
Brian Irving, Ed. Inter American Univer-
sity Press, Hato Rey, Puerto Rico, 1973.
iv, 88 pp. Cloth, $10; paper, $5.

Haematology. A. V. Hoffbrand and
S. M. Lewis, Ed. Appleton-Century-Crofts
(Meredith), New York, 1973. xii, 652 pp.,
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Handbook for Prospectors. Richard M.
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erators of Small Mines by M. W. von
Bernewitz.

Hard and Soft Acids and Bases. Ralph
G. Pearson, Ed. Dowden, Hutchinson and
Ross, Stroudsburg, Pa., 1973. xiv, 480 pp.,
illus. $20. Benchmark Papers in Electrical
Engineering and Computer Science.

Health Physics Operational Monitoring.
Proceedings of a symposium, Charles A.
Willis and John §S. Handloser, Eds.
Gordon and Breach, New York, 1972.
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tersuchungen. Marine Investigations. Pro-
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goland, 1973. wviii, 536 pp., illus. Paper,
DM 60.

Help for the Handicapped Child.
Florence Weiner., MoGraw-Hill, New
York, 1973. xvi, 222 pp. $7.95.

Hilary. The Brave World of Hilary
Pole. Dorothy Clarke Wilson. McGraw-
Hill, New York, 1973. 260 pp., illus.
$5.95.

Horns in the High Country. Andy
Russell. Knopf, New York, 1973. xviii,
260 pp. + plates. $6.95.

How Trees Grow. Philip R. Morey.
Armold, London, 1973. iv, 60 pp., illus.
£1.50. The Institute of Biology’s Studies
in Biology No. 39.

Husbandry, Medicine and Surgery in
Captive Reptiles. Fredric L. Frye. Photo-
graphs by the author. VM, Bonner
Springs, Kan., 1973. 140 pp. $18.

Immunopathology of the Renal Glomer-
ulus. Immune Complex Deposit and Anti-
basement Membrane Disease. Frederick
G. Germuth, Jr., and Eugene Rodriguez,
Little, Brown, Boston, 1973. x, 228 pp.,
illus. $18.50. )

Initial Reports of the Deep Sea Drilling
Project. A project by and carried out with
the advice of the Joint Oceanographic In-
stitutions for Deep Farth Sampling
(JOIDES). Vol. 16, covering leg 16 of
the cruises of Glomar Challenger, Feb.—
Mar. 1971. Tjeerd H. van Andel and nine
others, participating scientists. Prepared
for the National Science Foundation by
the Scripps Institution of Oceanography,
La Jolla, Calif., 1973 (available from the
Superintendent of Documents, Washing-
ton, D.C.). xxiv, 950 pp., illus. 4+ maps.
$13.25.

Instructor’s Guide for the Biological
Sciences. Phillip D. Sparks, Richard P.
Nord, Laraine M. Unbehaun, Thomas F.
Weeks, and Eileen G. Hughes. Burgess,
Minneapolis, 1973. viii, 214 pp., illus.

Paper, $3.

Internal Conversion Coefficients. For
Multipolarities E1, . . ., E4, M1, . . ., M4,
Academic Press (Harcourt Brace Jovano-
vich), New York, 1973. xii, 380 pp.
$12.50. Atomic and Nuclear Data Re-
prints, vol. 1.

International Review of Cytology. Vol.
34. G. H. Bourne, J. F. Danielli, and
K. W. Jeon, Eds. Academic Press, New
York, 1973. viii, 392 pp., illus. $23.50.

International Safeguards and Nuclear
Industry. Mason Willrich, Ed. Published
under the auspices of the American So-
ciety of International Law by Johns
Hopkins University Press, Baltimore,
1973, x, 308 pp. $11.50.
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An Introduction to Food Rheology.
H. G. Muller. Crane, Russak, New York,
1973. xii, 148 pp., illus. $9.25.

Introduction to Matrix Computations,
G. W. Stewart. Academic Press (Harcourt
Brace Jovanovich), New York, 1973. xiv,
442 pp. $16.50. Computer Science and
Applied Mathematics:

Irrigation Efficiency. A Bibliography.
U.S. Office of Water Resources Research,
Washington, D.C., 1973 (available from
the National Technical Information Ser-
vice, Springfield, Va.). iv, 418 pp. Paper,
$3.

Laboratory Studies of Chick, Pig, and
Frog Embryos. Ray L. Watterson and
Robert M. Sweeney. Burgess, Minne-
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Spiral bound, $6.95.

Laser Theory. Frank S. Barnes, Ed.
IEEE Press, New York, 1973. x, 470 pp.,
illus. Cloth, $14.95; paper, $7.50. IEEE
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Let’s Talk About the New World of
Medicine. M. W. Martin. David, Middle
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$4.95.

Liquid Crystals. Proceedings of a sym-
posium, London, Dec. 1971. Chemical
Society, London, 1973. 188 pp., illus.
Paper, £4. Symposia of the Faraday
Society, No. 5.

Liquid Crystals 3. Proceedings of a
conference, Berlin, Aug. 1970. Part 1.
Glenn H. Brown and M. M. Labes, Eds.
Gordon and Breach, New York, 1972.
xxxviii, 554 pp., illus. $27.50.

Living Systems in the Laboratory.
Norman Rich, William Stanley, and
Hayden Williams. Canfield (Harper and
Row), San Francisco, 1972. xii, 286 pp.,
illus. Paper, $5.95.

The Logarithmic Century. Ralph E.
Lapp. Prentice-Hall, Englewood Cliffs,
N.J., 1973. ix, 264 pp., illus. $7.95.

Logic. Wesley C. Salmon. Prentice-Hall,
Englewood Cliffs, N.J., ed. 2, 1973, x,
150 pp., illus. Paper, $2.95.

Magnetic Resonance. Proceedings of a
symposium, Rehovot/Jerusalem, Aug.
1971. D. Fiat, Ed. Butterworths, London,
1973 (U.S. distributor, Crane Russak,
New York). viii, 352 pp., illus. $33. Re-
printed from Pure and Applied Chemistry,
vol. 32, Nos. 14 (1972).

Mammalian Cell Hybridization. Vol. 1.
MSS Information Corporation, New York,
1973. 158 pp., illus. $15.

Man. Richard J. Harrison and William
Montagna. Appleton-Century-Crofts (Mer-
edith), New York, ed. 2, 1973. xxvi, 458
pp., illus. Paper, $4.45.

Men in a Developing Society. Geo-
graphic and Social Mobility in Monter-
rey, Mexico. Jorge Balan, Harley L.
Browning, and Elizabeth Jelin with the
assistance of Waltraut Feindt. Published
for the Institute of Latin American Stud-
ies by the University of Texas Press,
Austin, 1973. xx, 384 pp., illus. $11.50.
Latin American Monographs, No. 30.

Menopause and Aging. Proceedings of
a conference, Hot Springs, Ark., May
1971. Kenneth J. Ryan and Don C.
Gibson, Eds. U.S. Public Health Service,
Bethesda, Md., 1973. xiv, 126 pp., illus.
Paper, 60¢. .

Mental Health on the Campus. A Field
Study. Raymond M. Glasscottee and
Michael E. Fishman. American Psychi-
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formation Service,

atric Association and the National Asso-
ciation for Mental Health, Washington,
D.C., 1973 (available from the Joint In-
Washington, D.C.).
xiv, 216 pp. $7.

Metabolic Conjugation and Metabolic
Hydrolysis. Vol. 3. William H. Fishman,
Ed. American Press (Harcourt Brace
Jovanovich), New York, 1973. xvi, 472
pp., illus. $33.

Microbiology Procedures. The Selection
and Interpretation of Current Tests for
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sonnel. Rose M. Morgan and Dorothy
Shiesl Good. Thomas, Springfield, IIl.,
1973. x, 236 pp. 4+ plates. $8.95.
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rangements and Transport Mechanisms.
Proceedings of a conference, Amsterdam,
Aug. 1972. S. G. Van den Bergh and five
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sterdam, and Elsevier, New York, 1973.
xii, 414 pp., illus. $24. Federation of Eu-
ropean Biochemical Societies Eighth Meet-
ing, vol. 28.

An MMPI Source Book. Basic Item,
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Modern Probability Theory. Rui Zong
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regulate cuitural interaction the Ecologen can be equipped

tabolic products. To

with controls for pH, dissolved oxygen, temperature and agi-

tation.

It is ideal for studies of soils, water, oral cavities,

and digestive tracts, and can be used to isolate different
metabolites in a cell-free chamber.
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Our compact MM-33
micromunipulator
drives by hand or
motorized

‘joy stick” "

Ideal for working at magnifications
up to 250X, the MM-33 provides coarse
movements in 3 planes (XYZ) plus fine
movement in the thrust axis. Excursions
calibrated in millimeters with vernier
readings to 0.1 mm; final drive calibrated
to 10 microns. Ball-bearing raceways
assure smooth, backlash-free operation.

All controls aligned in same vertical plane
permits use of several MM-33's side by side.
Mounts on Flexbar or a variety of bases.

Also available in a motorized version
(MM-33M), with ‘Joy Stick’ remote unit for
vibration-free control of speed and
direction. For literature, write: Brinkmann
Instruments, Cantiague Rd., Westbury,

N.Y. 11590.

Brinkmann
Micromanipulators

Circle No. 82 on Readers’ Service Card

TIMELY THOMAS TITLES

PROTEIN DEFICIENCY AND PESTI-
CIDE TOXICITY by Eldon M. Boyd,
Queen’s Univ., Kingston, Ontario,
Canada. ’72, 480 pp., 106 il. (1 in full
color), 129 tables, $29.50

RESPONSES OF FISH TO ENVI-
RONMENTAL CHANGES edited by
Walter Chavin, Wayne State Univ.,
Detroit, Michigan. (23 Contributors)
73, about 480 pp., 166 il., 39 tables

FISH CHROMOSOME METHODOL-
OGY by Thomas E. Denton, Samford
Univ., Birmingham, Alabama. ’73,
about 172 pp., 26 il., 1 table

ECOLOGY AND THE QUALITY OF
LIFE edited by Sylvan J. Kaplan, and
Evelyn Kivy-Rosenberg, Jersey City
State College, New Jersey. (24 Con-
tributors) 73, about 240 pp., 23 il,,
11 tables

MERCURY, MERCURIALS AND
MERCAPTANS edited by Morton W.
Miller and Thomas W. Clarkson, both
of the Univ. of Rochester, New York.
(33 Contributors) *73, 404 pp., 116 il.,
57 tables, $19.75

ENVIRONMENT AND HUMAN
EFFICIENCY (2nd Ptg.) by E. C.
Poulton, Medical Research Council,
Cambridge, England. *72, 336 pp. (6
3/4 x 9 3/4), 74 il., 11 tables, $15.50

EUGENIC STERILIZATION com-
piled and edited by Jonas Robitscher,
Emory Univ. Schools of Law and
Medicine, Atlanta, Georgia. (9 Con-
tributors) *73, 152 pp., 1 il., $7.95

DISEASES OF FISHES (3rd Ed.) by

C. van Duijn, Jr., Zeist, The
Netherlands. *73, 380 pp., 388 il
$12.95
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xiv, 284 pp., illus. $12.95. Harper's Series
in Modern Mathematics.

Molecular Complexes. Vol. 1. Roy
Foster. Crane Russak, New York, 1973.
X, 370 pp., illus. $22.50.

Molecules to Man. Papers from a sci-
ence school, Sydney, Australia, 1971.
George Porter, Richard J. Harrison, Paul
R. Ehrlich, D. C. Phillips, G. J. V.
Nossal, and Chapman Pincher. Crane,
Russak, New York, 1973. viii, 410 pp.,
illus. $8.75.

Morphology of Plants. Harold C. Bold.
Harper and Row, New York, ed. 3, 1973.
xvi, 688 pp., illus. $15.95.

A Natural History of Giraffes. Dorcas
MacClintock. Pictures by Ugo Mochi.
Scribner, New York, 1973. x, 134 pp.,
$5.95.

The Nature of Multiple Sclerosis. Papers
by Paavo Riekkinen and 11 others. MSS
Information Corporation, New York,
1973. 186 pp., illus. $15.

Nature’s Teakettle. Geothermal Energy
for the People. HyDee Small. Geothermal
Information Services, West Covina, Calif.,
1973. 214 pp., illus.

Nervous Systems. Peter N. R. Usher-
wood. Arnold, London, 1973. vi, 122 pp.,
illus., 4 plates. Cloth, £2.80; paper,
£1.40. The Institute of Biology’s Studies
in Biology No. 36.

New Developments jn Semiconductors.
Proceedings of a school, Montreal, 1971.
P. R. Wallace, R. Harris, and M. J.
Zuckermann, Eds. Noordhoff, Leyden,
The Netherlands, 1973. viii, 584 pp..
illus. Dfl. 115.40.

New Methods of Automated Analysis
of Protein Structures. Papers by J. Daniel
Lynn and 14 others. MSS Information
Corporation, New York, 1973. 246 pp.,
illus. $17.50.

New Product Venture Management.
Delmar W. Karger and Robert G.
Murdick. Gordon and Breach, New York,
1972. viii, 280 pp., illus. $22.

The New Way of the Wilderness. Calvin
Rutstrum. Les Kouba.
Collier, New York, and Collier-Macmillan,
London, ed. 2, 1973. viii, 208 pp. Paper,
$2.95.

N-Nitroso Compounds Analysis and
Formation. Proceedings of a conference,
Heidelberg, Germany, Oct. 1971. P.
Bogovski, R. Preussmann, and E. A.
Walker, Eds. International Agency for
Research on Cancer, Lyon, France, 1972
(U.S. distributor, American Public Health
Association, Washington, D.C.). xvi, 140
pp., illus. Paper, $6.25. TARC Scientific
Publications No. 3.

One Cosmic Instant. Man’s Fleeting
Supremacy. John A. Livingston. Houghton
Mifflin, Boston, 1973. 244 pp. $5.95.

Oral Contraceptives. Psychological and
Physiological Effects. MSS Information
Corporation, New York, 1973. 178 pp.,
illus. $15.

Oxides and Oxide Films. Vol. 2. John
W. Diggle, Ed. Dekker, New York, 1973.
xiv, 402 pp., illus. $25.50. The Anodic
Behavior of Metals and Semiconductors
Series.

Parasites of Laboratory Animals. Robert
J. Flynn. Iowa State University Press,
Ames, 1972, xvi, 884 pp., illus. $35.

Participation in America. Political De-
mocracy and Social Equality. Sidney
Verba and Norman H. Nie. Harper and
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HUMAN EVOLUTION

New teaching and study aids:
Catalogue/Workbook of high-grade

yrimate casts FROM THE WENNER-GREN FOUNDATION
FOR ANTHROPOLOGICAL RESEARCH

Students, teachers and researchers interested in human evolution can
now acquire epoxy casts of contemporary primates and fossil remains
molded with exceptionally high reliability to detail from original
specimens. The specimens cast were selected by the Wenner-
Gren Foundation in collaboration with internationally recog-
nized leaders in the fields of primatology, anatomy and paleoan-
thropology. The selection allows use of the casts individually or
in integrated programs of teaching and study.

An illustrated catalogue of casts has been designed with the
dual purpose of facilitating acquisition of the casts and as a
workbook-teaching aid for instructors and students. The price
of the catalogue-workbook is $2.85 for a single copy, or $2.50,
each, for orders of 12 or more. Shipping and handling charges
are additional.

Address all inquiries to:

% | The Wenner-Gren Foundation for Anthropological Research - &
" Casting Program, P.O. Box 618, Lenox Hill Station, New York, N.Y. 10021
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INSTANT ©OCEAN

Culture Systems
Model CS-50

Recreate ecological niches from arctic
waters to tropical seas, follow com-
plete life cycles, maintain large num-
bers of marine organisms for teaching
or research, monitor the effects of
pollution, conduct corrosion studies

- Aquanum Systems’ INSTANT
OCEAN® Culture Systems and Syn-
thetic Sea Salts make possible the
study of the marine environment any-
where in the world.

These Culture Systems are easy to
set up, require a minimum of mainte-
nance, and are practically ““automatic”
in operation. They provide control of
the important parameters including
temperature control, percentage of
oxygen saturation, removal of CO2, by
gas exchange, oxidation of nitrogenous
wastes, and continuous pH buffering.

SEND FOR FREE BROCHURE TODAY...

It contains illustrations and
data on the complete IN-
STANT OCEAN® line of cul-
ture systems (to 500 gallon
units). Also listed are other
products such as INSTANT
OCEAN® Sea Salts, Acti-
vated Carbon and Trace
Elements.

Aquariam Systems irc.

33208 Lakeland Blvd. « Eastlake, Ohio 44094 e« Phone: 216/946-9180
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Row, New York, 1972. xxvi, 428 pp.,

illus. $10.
Perturbation Methods. Ali Hasan
Nayfeh. Wiley-Interscience, New York,

1973, xii, 426 pp. $17.95. Pure and Ap-
plied Mathematics.

Philosophy of Physics. Mario Bunge.
Reidel, Boston, 1973. x, 248 pp., illus.
$18.50. Synthese Library.

Photochemistry. Vol. 4. Proceedings of
a symposium, Baden-Baden, Germany,
July 1972. H. E. Zimmerman, Ed. Butter-
worths, London, 1973 (U.S. distributor,
Crane Russak, New York), vi + pp.
179410, illus. $20.40. Reprinted from
Pure and Applied Chemistry, vol. 33, No.
2-3 (1973).

Photographic Processing. Proceedings of
a symposium, Sussex, England, Sept.
1971. R. J. Cox, Ed. Published for the
Scientific and Technical Group of the
Royal Photographic Society by Academic
Press, New York, 1973. xii, 340 pp.,
illis. $16.50.

Physics of Stellar Interiors. Thomas L.
Swihart. Pachart, Tucson, Ariz., 1972.
xii, 120 pp., illus. $7.95.

Pleneurethic. Vol. 7. R. B. Collier.
Published by the author, Box 357, Walla
Walla, Wash., 1972. x, 70 pp. $1.95.

Pollution in the Air. Problems, Policies
and Priorities. R. S. Scorer. Paul, Boston,
1973. viii, 148 pp. $8.50.

Population Growth and Costs of Edu-
cation in Developing Countries. Ta Ngoc
Chau with contributions by Frangoise
Caillods, Jacques Hallak, and Claude Tibi.
Unesco, Paris, 1972 (U.S. distributor,

Unipub, New York). 314 pp., illus. Paper,
$7.

Precision Journalism. A Reporter’s In-
troduction to Social Science Methods.
Philip Meyer. Indiana University Press,
Bloomington, 1973. x, 342 pp., illus.
Cloth, $10; paper, $2.95.

Problems in Materials Science. Vol. 1.
Harish D. Merchant, Ed. Gordon and
Breach, New York, 1972. xii, 476 pp.,
iltus. $29.50.

Problems of the Psychology of Memory.
A. A. Smirnov. Translated from the
Russian edition (Moscow, 1966). Plenum,
New York, 1973. xii, 388 pp. $22.50.

Proceedings of the Third Conference on
Origins of Life. Pacific Palisades, Calif.,
Feb. 1970. Planetary Astronomy. Lynn
Margulis, Ed. Springer-Verlag, New York,
1973. xii, 268 pp., illus. $14.80.

Process Plant Design. J. R. Backhurst
and J. H. Harker. Elsevier, New York,
1973. xiv, 400 pp., illus. $27. Heinemann
Chemical Engineering Series.

Propylene. And Its Industrial Deriva-
tives. E. G. Hancock, Ed. Halsted (Wiley),
New York, 1973. xiv, 518 pp., illus. $48.

Protein Turnover. Proceedings of a
symposium, London, May 1972. Associ-
ated Scientific Publishers (Elsevier, Ex-
cerpta Medica, North-Holland), New
York, 1973. viii, 320 pp., illus. $16.50.
Ciba Foundation Symposium 9.

Rethink. A Paraprimitive Solution.
Gordon Rattray Taylor. Dutton, New
York, 1973. x, 278 pp. $7.95.

Rheumatoid Arthritis. Theoretical and
Clinical Aspects. Papers by Jerome H.

Herman and 18 others. MSS Information
Corporation, New York, 1973. 248 pp.,
illus. $17.50.

Rivers in the City. Roy Mann. Praeger,
New York, 1973. 256 pp., illus. $20.

Scabies. Kenneth Mellanby. Classey,
Hampton, England, ed. 2, 1972 (U.S. dis-
tributor, Entomological Reprint Specialists,
Los Angeles). viii, 82 pp., illus. Paper.
$3.50.

La Science contre ses Maitres. Claude-
Jerome Maestre. Grasset, Paris, 1973. 264
pp. Paper, 27 F. :

The Scientific Approach. J. T. Davies.
Academic Press, New York, ed. 2, 1973.
xii, 186 pp., illus. $9.75.

Sea Floor Spreading and Continental
Drift. Jean Coulomb. Translated from the
French edition (Paris, 1969) by R. W.
Tanner. Reidel, Boston, 1972. x, 184 pp.,
illus. Paper, $10.50. Geophysics and As-
trophysics Monographs, vol. 2.

Selective Toxicity. The Physico-Chem-
ical Basis of Therapy. Adrien Albert.
Chapman and Hall, London, and Halsted
(Wiley), New York, ed. 5, 1973. xvi, 598
pp., illus. $19.75.

Separation and Purification Methods.
Vol. 1. Edmond S. Perry and Carel J.
Van Oss, Eds. Dekker, New York, 1973.
viii, 486 pp., illus. $22.50.

Shelf Sediment Tramsport. Process and
Pattern. Proceedings of a symposium,
Washington, D.C., Nov. 1971. Donald
J. P. Swift, David B. Duane, and Orrin H.
Pilkey, Eds. Dowden, Hutchinson and
Ross, Stroudsburg, Pa., 1973. xiv, 656 pp.,
illus. $35.




