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The JSM-50A. Compare all one. The JSM-50A is a unique instrument.
Just as unique, in fact, as you want to make it. We've based the design of the 50A on a
system of solid state modules. They combine to make a versatile scanning electron micro-
scope as well as a sensitive microprobe. [1The 50A offers a continuously variable 0-50kv
accelerating range. 100A resolution is routinely guaranteed and featured are interchange-
able lanthanum hexaboride and tungsten filaments. CJThe x-ray analysis system allows the
use of three spectrometers. There’s complete digital control of spectrometers and full com-
puter addressing of crystals. Light optics permit tracing of the beam during x-ray analysis.
[CJAccessories include direct stereo viewing and color presentation of x-ray signals. The
lanthanum hexaboride gun provides a brighter beam for high resolution at low accelerating
voltages for biological applications, plus a richer x-ray signal at all accelerating voltages.
[ All go to make the 50A unique. They also make it a number of instruments when you
require them.
Our JEM-100B. The new standard of comparison. No other electron microscope
offers the sophistication of our 100B. This high performance instrument routinely demon-
strates better than 2A resolution, a 0.1A per minute contamination rate, yet is extremely
simple to operate. It's highly automated with a prealigned column. CJOptions
include full scanning, scanning transmission (STEM) capabilities and two new
electron guns —“cool” beam and field emission. (JThe 100B and its host of
options may be seen at our demonstration centers throughout the world.
There you'll find an instrument that offers the maximum in performance
A and versatility today with tomorrow’s capabilities already being perfected.
- Our 100B — the standard of comparison for today and tomorrow.
[0 Learn more about the 50A and the 100B from JEOL, 477 Riverside
Ave., Medford, Mass. 02155. (617) 396-6021.

INSTRU ENTATION: Scanning Electron Mrc [ Electron Microscopes / X-ray Microprobes / NMR Spectrometers / Mass Spectrom-
eters / ESR Spectrometers / Laser Raman tropl tometers |/ Gas Chromatographs / Laboratory Computers / X-ray Diffractometers / Amino
Acid Analyzers | Sequence Analyzers / Electron Beam Apparatus.

DE: 16, Avenue de Colmar, 92 Rueﬂ-MaImalson(Parls)leve Park, Ed re Road, Colindale, London NW.9 / 3-3-1 Marunouchi,

WORLDWI
Chiyoda-ku, Tokyo 100 /477 Riverside Avenue, Medford, (Boston) ssachusetts 155 / Australia and New Zealand, Austna Benelux, Brazil,
Canada, Colombia, Germany, Italy, Scandinavia and Finland, South Africa, Spain and Portugal, Switzerland, Venezuela
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Ciliated and nonciliated epithelial cells
from hamster trachea. Mucus droplets
are supported by the cilia (about X
7700). See page 1105. [Curtis Port
and Irene Corvin, Illinois Institute of
Technology Research Institute, Chi-
cago]




Read this
and if it isn’t enough reason
to use our NCS"

NCS Solubilizer is a solution of quaternary
ammonium bases in toluene which was
developed by Amersham/Searle research
to solubilize biological samples for liquid
scintillation counting. It’s literally as
easy to use as “ABC.”

Add sample and NCS to the

counting vial (usually 4-6 parts

NCS possesses the
NCS to 1 part sample).

remarkable ability to
solubilize a variety of biological samples and

aqueous solutions in toluene cocktails.
Bring temperature to (but not exceeding)

Results of tests on whole tissue, tissue
50°C until the sample is digested. homogenates, blood, plasma, purified protein,

nucleic acids, and salt solutions show that
Cool and add scintillator solution. the o OtHe i s 3 consnderably.—and
consistently— higher figures of merit
(counting efficiency times sample weight)
then than the use of other digestion reagents
eoe

% or procedures.
read this O

Thanks to the ever-increasing
acceptance of NCS and the even
more sophisticated production

techniques currently being used, we can
., . now offer this exceptional product at a
.M significant price reduction. See for yourself:

Q.

R

.

NCS Patent 3,506,828

NCS Ol1d Price
100 ml
500 mal | Ssovote, 59 bottes
$54/bottle, 10-14 bottles

For a bibliography of NCS, and references to its uses, write the :=

New Price

$14.00/bottle, 1-5 bottles
$13.00/bottle, 6-10 bottles
> 10— special quote

$51.00/bottle, 1-5 bottles
$45.50/bottle, 6-10 bottles
> 10— special quote

" address below requesting pamphlet #RC.

our specific activity is service

=+=Amersham/Searle

AMERSHAM / SEARLE CORPORATION:
Circle No. 15 on Readers’ Service Card

An Activity ol G. D. Searle & Co. and the Radhochemical Cenire

2636 5. Clearbrook Drive/Arling

Heights, lllinois 60005
Telephone: 312-593-6300~Telex: 28-2452



For the first time,

a way to find out
about research in
Biology, Chemistry,
and other fields
even before the
researcher publishes!

You are invited to send
for full free information.

THE PROBLEM:

More than 125,000 newly-funded research projects
are now going on. They have not been reported upon
in any existing book or periodical.

It would be tremendously valuable for any re-
searcher if he could identify the on-going projects
in his field.

It would enable him to speed up his work tremen-

dously, save large amounts of money, avoid wasteful

duplications, and see the most active areasof research.
THE SOLUTION:

Information on such on-going research is gathered
by the Smithsonian Institution’s Science Information
Exchange. This information is published by Academic
Media in an annual set of twelve volumes. The set is
called SCIENCE AND TECHNOLOGY RESEARCH IN
PROGRESS —1972-3.

You are invited to send for full information now.

Smithsonian

Published by Academic Media in cooperation with the Smith-
sonian Science Information Exchange, Volume 9 identifies
more than 20,000 newly-funded projects in the Biological
Sciences. Yolume 2 identifies over 8,600 projects in Chemistry
and Chemical Engineering. And the entire 12 volumes iden-
tify more than 125,000 newly-funded projects in scientific and
technological research.

Covers All Scientific Disciplines

Individual volumes on: Engineering, Chemistry and Chemical
Engineering, Earth and Space Sciences, Electronics and Elec-
trical Engineering, Materials, Mathematical Sciences, Physics,
Medical Sciences, Biological Sciences, Agricultural Sciences,
Behavioral Sciences, Social Sciences.

QGY
p TECHNOL
':, \N PROGRESS
1972-3

vOLUME ¢ R
SCIENCESR
BIOLOGICAL 56 SEN

Now you can find out about the newest research projects in

your field even before the researcher publishes!

The books show you: (A) titles of the projects, (B) where the i

Fully Identifies Projects

funding came from, (C) approximate amount, (D) name and
address of principal investigator. Complete cross-indexing
lets you find your topic immediately.

These books help your lab find “where the action is” in

your field right now. They guide you to active funding sources
... help you avoid duplication of research...save your organ-
ization both time and money.

Send Today For Information

Use the coupon (or the send-in card) to get full information
on how you can get the whole set or the individual volume
that covers your field. No obligation. Send today.

Academic Media, Dept. SE

32 Lincoln Avenue

Orange, N.J. 07050

Yes, please rush me full information on SCIENCE
AND TECHNOLOGY RESEARCH IN PROGRESS, and
show me how | can order either the set or any indi-
vidual volume. No obligation.

Name

Title

Organization

Address

City State
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The IEC PR-6000

We took the best portable refrigerated
centrifuge to be produced in the last 20 years
(the IEC PR-2) and made it even better.

That’s confidence!

We added a flexible drive shaft to eliminate
critical sample balancing. A variable braking
system to minimize the danger of resuspension.

A new optional CF-6 Zonal Rotor to achieve
ultracentrifuge performance at 6000 rpm.

Automatic programmed operation to
reduce the possibility of operator error and assure
accurate experimental repeatability.

We designed the PR-6000 to accept most
PR-2, PR-6 and PR-J accessories.

For complete facts call (800) 225 8856,
toll free. Or write o el
Damon/IEC Division,
300 Second Avenue,
Needham Heights,
Massachusetts 02194. |&

Or better yet, see 3®

your local IEC dealer.
&> DAMON/IEC DIVISION

The IEC PR-6000.
It's something to

think abouit.

Circle No. 10 on Readers’ Service Card
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Photomicroscope Il is first a microscope, second
a camera. But let’s talk about the camera.

It's so simple to operate there's really not much to say. All
you have to do is push a button. One button. We designed it that
way because it's first and foremost a research microscope...an
instrument for the scientist who needs the absolute highest
quality photomicrographs to document his work, but can't tol-
erate the distractions caused by ad hoc camera systems.

The only integrated photomicrographic system. When the
first Photomicroscope was introduced, there was nothing else
like it. There still isn't. As you can see in the cut-away below, the
35mm camera is built into the microscope stand. Besides the
ease-of-operation this grants, it gives the system stability that
can be achieved in no other way. With this stability, and with

camera-focusing accomplished simply by focusing the micro-
scope, chances of blurred photographs are eliminated. What you
see is what you get.

Send for detailed brochure and learn about the micro-
scope. We've told you a little about the camera, but to learn the
full story on the capabilities of this great Research Microscope
for brightfield, darkfield, fluorescence, polarization, phase con-
trast, and Nomarski interference contrast—in both transmitted
and reflected light —write: Carl Zeiss, Inc., 444 5th Ave., New
York, N.Y. 10018. Or call (212) 736-6070.

Nationwide service. Circle No. 22 on Readers’ Service Card

ATLANTA, BOSTON, CHICAGO, COLUMBUS, DALLAS, DENVER, FORT LAUDERDALE, HOUSTON, KANSAS CITY, LOS ANGELES, PHILADELPH!A, PHOENIX, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C.




Just Published...

SCIENCE FOR SOCIETY

A BIBLIOGRAPHY (como,

This 103-page collection, containing nearly 4,000 references, is a comprehensive and up-to-
date reference work on books, journals, articles and other literature concerned with issues of
science and society. The bibliography is primarily designed for use in physical science and
social studies courses in high schools and colleges. It is useful to both scientists and laymen
concerned with this subject. Prepared by Howard T. Bausum.

The bibliography is priced at $1.00 per copy, or 75¢ each for ten or more copies.

THIRD EDITION

. 5 AART COMMISSION ON SCIENCE TOUCATION

® ’ A BIBLIOGRAPHY

2. Science. Technology. Socisty

200 Scunce. Techaatogy. Sccwty. General .
201 The Furare 7
210 Sosnce and Socsety s
211 Soance ana Pubke Policy o
212 Scnce and Soudl Respansity 2 430 Educavon for Comtemporary Problems 60
213 Soence and the Sosnts 3

5 5. Health

6

§00 Heahn General [+
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550 Drug Abuse [
S860 Sexand Reprotucron 87
4 570 Geneucs o8
et 29 580 Bislogea! Engreenng a8

5350 Agng and Death 88

;
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1. Resources and the Envisoament

300 Resources and Enwronmant, General 38
301 Ecoloqy 3
J02 Emvironment and Pubic Policy »
310 Aesources General 40
371 Land and Minerais a
e Armosphars anc Wearrer @
3 Bote Resources. 43
18 Widermess and Natural A a
:“ o b e i 812 Coes an Houseg 7
318 Fresh Water % AN S—

317 Ocem ar S R R R

Orders totaling $5.00 or less must be accompanied by your remittance.

Name

Street

City State Zip

AMERICAN ASSOCIATION for the ADVANCEMENT OF SCIENCE
Department SE2
1515 Massachusetts Avenue, N.W. Washington, D. C. 20005

a/alals




The storage space

doubles.
The cost doesn’t.

Dual Density from Calcomp:

If you store your
information on disks, the
time comes when the storage
system you started with isn’t
big enough any more.

If you're using an IBM
2314, their next step up is a
3330. And maybe even a new
computer. But you may want to
talk to CalComp.

The most realistic step
up from an IBM 2314 is a
CalComp 1015 Dual Density
Disk System.

With it, you double your
capacity for only 40% more
cost. And you can grow out of

your old storage system
without growing out of your
old storage room.

The floor space remains
the same. So do the disk packs.

The programming even
stays the same.

Naturally the CalComp
1015 is compatible with IBM
System 360 and 370 computers.

Next time you look
around your computer room,
and you wonder where to put
all the new storage you need,
think of CalComp.

Remember, one small step
for your business doesn’t have
to be one giant leap for IBM.

CIAILICIOIMIP
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Call your local CalComp
office, or contact California
Computer Products, Ine.,
SM-M9-72, 2411 West La Palma
Avenue, Anaheim, California
92801. (714)
821-2011.
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The indispensable dispensers...
Brinkmann(ligu@gl handling systems.

We call them ‘the indispen-
sables' because once you use them,
you'll wonder how you ever managed

~without them.

For unbelievable ease in micropipet-
ting with virtually 100% sample recov-
ery, try the slim new Eppendorf® push-
button Micropipets. They are now
available in 13 sizes, from 5 to 1,000
wl, and precision is as fantastic as ever;
less than 1% standard deviation at 10
wl. Also note the convenient new rack
with two storage compartments for dis-
posable tips.

For the versatility of on-flask and oft-
flask dispensing of liquid volumes from
.05 to 15 ml, consider the Brinkmann
Dispenser. Unlike. most conventional
dispensers, this is a precision insfru-

ment, with reproducibility of *.06%
atSml.

The Metrohm Multi-Dosimat is an
automatic motor-driven buret. Digital
readout eliminates meniscus reading
error. Snap-in buret assemblies are in-
stantly interchangeable for non-stop
titrating. Available in micro (0.2 to 10
ml) and macro (5 to 50 ml) versions,
with automatic stirrer and many other
accessories.

For administering microliter volumes
of liquid at constant rates, nothing
matches our Microdoser with 2-speed,
battery-powered motor. It utilizes spe-
cially designed 50, 100, 250 and 500
lambda -microsyringes and is ideally
suited to a variety of medical, biologi-
cal and pharmacological applications,

Circle No. 7 on Readers’ Service Card ‘

including sample streaking of TLC
plates.

Our continuous flow multichannel
peristaltic pump lets you circulate, mix,
dilute or remove liquids at continuously
adjustable flow rates of 0.3 to 7200 m!
per hour. Non-pulsating and self-prim-
ing, the pump has no valves or seals
and can handle up to 18 channels
simultaneously. i

We've got other ‘indispensable’ dis-
pensers as well. For complete literature
on them all, write: Brinkmann Instru=
ments, Cantiague Road, Westbury,
N. Y. 11590. In Canadg,
write: Brinkmann Instru-
ments (Canada) Ltd., 50
Galaxy Boulevard, Rexdale
(Toronto), Ontario.



A New DENSITY GRADIENT ACCESSORY

for Gilford Spectrophotometers

Number 11 in a series of add-on
modules for expanding
spectrophotometric capabilities
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Now you can scan a density gradient with an illuminated
volume of less than 5.5 ul with our 240 Spectrophotometer
and its Model 2480 Density Gradient Accessory. A

micro flow-through cuvette coupled closely to the
centrifuge tube and the high energy available from the
240 provides a record with high resolution and low noise.
A wide selection of other Model 240 accessories
facilitate spectral scanning, gel scanning, density
gradient scanning, rapid sampling and other
measurements. Any Gilford accessory may be purchased
now or added later, whenever a specific capability is
needed. This approach lets you meet essential
laboratory needs, even when funds are scarce. Learn
more about it by writing or calling for details. Gilford
Instrument Laboratories, Inc., Oberlin, Ohio 44074.

(216) 774-1041.

INSTRUMENT

Gilford Instrument Laboratories, Inc,,  Oberlin, Ohio 44074 < Gilford
Europe, S.AA. 39 Rue Chauvelot 92 Malakoff, France, « Gilford
Instruments GmbH  Weissenburgstrasse 39 4 Dusseldorf, West

Germany « Gilford Instruments, Ltd. 188 Martin Way Morden,
Surrey, England.

watch for our

GEL SCANNING
ACCESSORY to appear soon.
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At the communicator’s service

About super 8

The generation that was brought up on TV is now
teaching in university and medical school. Fine
minds tuned to pictures in preference to words.
Wretched spelling seen in communications hand-
written on prestigious letterheads over impressive
titles. Honi soit qui mal y pense. -

The easiest and cheapest medium to transmit informa-
tion by pictured action and to receive that infor-
mation whenever convenient is super 8 film.

An immense volume of highly specialized material has
already been committed to super 8 film and is
available on order from a host of distributing
organizations. Today’s movie producers are fear-
less, unworried that a title like Surgical Treatment
of Benign Acanthosis Nigricans may fail to pack
’em in. Such a title need not fit a marquee but can
be found in the new edition of 8mm Films in Medi-
cine and Allied Health Sciences, which is obtainable
for $4.50 from the University of Nebraska Medical
Center, 42nd and Dewey Avenue, Omaha, Neb.
68105.

In fact, such films are at their best when viewed by an
audience of one. That way the audience stops the
film at a frame it wants to examine in detail, or goes

back and reviews a piece of the action. For this
capability, one can use a KobAK SUPERMATIC 60
Projector in an individual study-space that need
not be darkened.

This Supermatic projector, of course, reproduces the
author’s striped-on comments or other sound.

The author-on-film whose topic is too specialized for
even the most specialized of distributing organiza-
tions can shoot a film of his own and for maximum
economy circulate the original footage to his coterie
of fellow specialists. The KobAK SUPERMATIC 60
Sound Projector is gentle enough with film, but for
once-in-a-lifetime material the expense of a dupli-
cate may be justifiable.

The Kopak Projection Cartridge that enables this pro-
jector to thread itself can carry the film back from
its original processing, if so ordered. This cartridge
should also be specified for the projector when
ordering from a catalog.

For full details on the KopAk SUPERMATIC Projector,
look in the Yellow Pages under “Audio Visual
Equipment” or circle No. 4 on Reader’s Service
Card in this issue of Science.
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“Animal News
That's Fit
to Print.”

&he New City Eimes

Late City
Edition

NEW CITY, ROCKLAND COUNTY,N.Y.

THE NEW
CARWORTH CATALOGS
MYTH OR REALITY?

In the course of this newspaper’s investiga-
tions into the new Carworth guinea pigs,
our reporters have also uncovered the fact
that Carworth is about to release two new
catalogs.

The first of these catalogs presumably
deals with Carworth rats and mice and, we
suspect, the “secret” guinea pigs, too.

The second catalog seems to cover Car-
worth’s extensive line of laboratory animal
care equipment including: animal housing
systems, contamination control products
like laminar flow devices, bedding, clean-
ing materials and other accessories and
supplies.

We queried the Carworth advertising
agency about the existence of these new
catalogs and were told by a representative
that they know nothing (Editor’s Note: an
unusual agency admission!), but that if
Carworth were to issue new catalogs soon,
“they would be likely to be beauties,” they
stated with characteristic immodesty.

The New City Times can’t help but won-
der what other surprises these Carworth
people have in store for us. In any event,
for now we suggest that you write Car-
worth, New City, (Rockland County),N.Y.
10956 (or call 914/634-8931) and say:
“if these new catalogs are not a myth,
please send!”

CARWORTH INTO GUINEA PIGS

RESEARCH COMMUNITY PLEASED

Surprisingly, Company Says “No Comment”

The guinea pig, believed to be a tame form of the
cavy, Cavia cutleri. The capybara, the largest
rodent alive (or even dead, for that matter), is also
a well-known cavy.

Rats and Mice by the Thousands

THOSE OTHER CARWORTH ANIMALS

Surreptitious investigation of the multiple
Carworth facilities indicates that the com-
pany’s apparent entry into guinea pigs has
in no way diminished their activity in—or
apparent enthusiasm for—supplying re-
searchers with quality rats and mice.

Carworth mice include the well-known
CF 1, CFW, and BALB/¢ CF inbred strain.
The Carworth rats are the widely-used
CFN and CFE strains.

1052

Rumor also has it that Carworth sup-
plies researchers with surgically-modified
mice and rats at prices far below that
which can be achieved by the purchaser in
his own institution. (Can that be?)

The New City Times has learned that if
you write to Carworth, New City, (Rock-
land County), New York 10956 (or call
914/634-8931) and ask for further infor-
mation on their rats and mice, you'll get it,

Circle No. 9 on Readers’ Service Card

The New City Times today learned from
an unidentified but usually reliable source,
that Carworth, a leading supplier of high
quality rats and mice since 1935, has ex-
panded its service to the research commun-
ity by adding guinea pigs to its line.

Calls by this newspaper to a random
selection of research people indicate that
the guinea pig, always a popular animal
for bacteriologic and vitamin C work, is
now also being widely used in immunologic,
pharmacologic, virologic, and endocrino-
logic studies of all types.

Thus, it seems obvious to this paper that
the entry into this field of a quality house
like Carworth provides researchers with a
valuable new source for this important
laboratory animal.

Our investigative reporters have also
uncovered the fact that the Carworth
guinea pigs are actually Dunkin/Hartley
animals from a closed colony meticulously
maintained for over 15 years.

Carworth personnel have routinely re-
sponded to our inquiries about this devel-
opment with enigmatic smiles and “no
comment” and will neither affirm nor deny
any of the above allegations.

Despite this uncharacteristic reticence,
our reporters are firm in their conviction
that all researchers interested in Carworth-
quality guinea pigs are entitled to know
more. The New City Times suggests, there-
fore, that interested parties demand more
data. Write CIA (Carworth Information
Agency), ¢/o Carworth, New City, (Rock-
land County), New York, 10956 (or call
914/634-8931). They'll get the message,

Carworth Q

Division of Becton, Dickinson Company
New City, New York 10956
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SCIENCE

introduces the 25¢ reprint

A new reprint service:
The opportunity to create
your own textbook or reading

collection from the pages of Science.

Seleet one or several
of the many important articles
that have appeared in Science since
1966. Order a minimum of 25 copies in
any combination (five copies of five articles,
25 copies of one article) and the cost is a quarter per copy.
(A collection of 10 reprints will cost the student a modest $2.50.)

Our bestseller list is on the following pages.

.»b))”




Below is a list of suggested titles of reprints. We can supply reprints of these or of any other articles which have appeared
in Science during the past six years in minimum quantities of twenty-five copies. Allow six weeks for delivery of reprints
not marked with an asterisk. (Numbers in parentheses indicate number of pages for each reprint.)

1) D. Alpert and D. L. Bitzer, “‘Advances in Computer-Based Education,” 20 March 1970 (12)
*2) R. C. Atkinson and H. A. Wilson, “Computer-Assisted Instruction,” 4 Oct. 1968 (8)

*4) A, J. Coale, “Man and His Environment,” 9 Oct. 1970 (8)

1969 4
*6) B. D, Davis, “Prospects for Genetic Intervention in Man,” 18 Dec. 1970 (8)

#8) N. I. Dishotsky et al., “LSD and Genetic Damage,” 30 April 1971 (2)
9) L. L. Heston, “The Genetics of Schizophrenic and Schizoid Disease,” 16 Jan. 1970 (8)

Dec. 1971 (8)
*11) L. E. Hollister, “Marihuana in Man: Three Years Later,” 2 April 1971 (8)
12) L. R. Kass, “The New Biology: What Price Relieving Man’s Estate?,” 19 Nov. 1971 (12)

14) W. McDermott et al., “Health Care Experiment at Many Farms,” 7 Jan. 1972 (12)
*15) L. Marx, “American Institutions and Ecological Ideals,” 27 Nov. 1970 (8)
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risk infants who are known to have
positive signs of motor dysfunction.
Stimulating the walking and placing re-
flexes of some infants with cerebral
palsy might improve their eventual
mobility development, although this is
only conjecture.

EbpwaRrD EARL GOTTs
Department of Educational Psychology,
University of Indiana,
Bloomington 47401
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Illingworth correctly notes that ex-
tending the infant’s head backward
produces walking movements at and
beyond age 8 weeks. We controlled the
posture of the head in both training
and testing sessions; the infant’s head
was tilted slightly forward or held erect
voluntarily, but never deliberately
extended backward. Moreover, we ex-
plored this procedure with three 8-
week-old control infants and found it
difficult to elicit more than three or
four steps in a 1-minute session. Infants
in the active-exercise group elicited as
many as 43 steps in the same period.

Gotts admonishes that it is the motor
scale, not the mental scale, of infant de-
velopment that is predicated on the as-
sumption of an invariant motor se-
quence, but he overlooks the relation
between the scales; they are not inde-
pendent. Bayley herself reports “. . . a
substantial positive correlation, usually
of the order of .50 to .60, between
the Mental and Motor Scales, in
approximately the first twelve months
of life . . .” (I). “Reaches for
dangling ring at 3.1 months” is ex-
plicitly listed as a motor-related mental
item, for example. The direction of the
relation is also clear. Bayley explains
that, “The development of manipulatory
skills, which is seen most clearly in in-
fancy, facilitates the development and

employment of the various basic mental
processes” (/). The assumption of an
invariant motor sequence, therefore,
also underlies a substantial portion of
the mental scale.

The earlier walking established in
our active-exercise group (mean of 10
months), although statistically signifi-
cant, was within the range of normal
development—about 9 to 18 months
(2). Yet, Gotts expresses concern about
the relation of early walking to acci-
dental injury. We share his concern
about childhood accidents but find
much of his argument irrelevant to re-
search on newborn walking. It is un-
reasonably fear-provoking and inaccu-
rate to imply that walking in newborns
is related to the “. . . more than 30 per-
cent of children under 5 years” who
~are injured annually. . . .” For exam-
ple, he fails to differentiate the category
of “falls” from that of “accidents” in
general, which includes mortalities
caused by motor vehicles (the most fre-
quent agent nationally for children age
1 to 4), burns, drowning, poisons, and
suffocation—the most frequent cause of
death under age 1 (3). All falls are not
the result of walking; this category also
includes falls that occur when infants
are crawling on stairs, porches, and fur-
niture. Gotts overlooks one relevant
study that specifically examined the
role of early motor acquisition in acci-
dent- and nonaccident-prone children
and found “. . . no gross differences
.. .” between the groups (3). Accidents
occur most often when children are un-
supervised (4), and it seems more likely
that the prevention of accidents will
come with safer environments and
closer supervision than from avoiding
early walking.

We explicitly instructed parents to
never force their infants to walk, on the
belief that forcing any number of re-
sponses (eating or toilet training, for
example) may be harmful. Infants are
well equipped to express their displeas-
ure, so it is noteworthy that, for the
majority of experimental infants, stand-
ing and walking reliably inhibited,
rather than caused, distress.

We tried to remove questions about
infant walking from the realm of con-
jecture and include them in the domain
of scientific inquiry. Not only is there no
convincing evidence from our research
or from other observations that dele-
terious consequences result from early
exercise, but those cases that were fol-
lowed reveal better-than-average motor
performance. We emphasized that there
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are many uncontrolled factors in fol-
low-up observations, and the following
cases do not demonstrate a causal re-
lation.

Our initial pilot baby, who received
active exercise of the walking reflex
and opportunities for motor activity be-
yond the first 8 weeks, walked alone at
7% months of age. He is now 6 years
old and in excellent physical and
intellectual condition. He has always
showed good coordination—maneuver-
ing a marble with a hockey stick at 14
months and riding a two-wheel bicycle
with training wheels at 3% years of
age, for example. He combined as
many as three words at 11 months and
learned to read and write at 4 years of
age. His thorough medical examina-
tions have confirmed his sound physical
and intellectual development.

Enough attention has not been given
to McGraw’s (5) pioneering research
on Jimmy and Johnny, which included
active exercise of the walking response
during the newborn period and exten-
sive training thereafter. She reported
that Johnny performed more stepping
actions as an infant than Jimmy or any
of the other controls (5). Johnny did
not walk sooner but showed “.
greater agility and control . . .” as an
infant (5, p. 86) and “. . . superior
motor coordination . . .” at 6 years of
age (6). X-rays of Johnny’s legs showed
that his skeletal growth at 32 months
was normal (5). The boys were followed
in the laboratory for 10 years, and no
deleterious effects associated with early
exercise were uncovered.

We have discovered some parents
who on their own initiative have per-
mitted their babies to walk and stand
during the newborn period. One such
parent reports that her three well-
built babies walked alone at 7, 9, and
11 months. She described them as ex-
ceptionally independent infants, delib-
erate in their actions, intelligent, and
rarely pesty. The children are now in
their twenties and in sound health.

In general, Gotts’s arguments are
more conjectural than substantial, more
alarming than accurate. For instance,
he notes that children who exhibit re-
flexes “. . . past the time of their nor-
mal disappearance often have associated
developmental complications. . . .” Our
preliminary observations of active-exer-
cise infants indicate that the Moro,
grasp, and rooting reflexes disappear
normally. Despite the evidence that
walking in the active group at 8 weeks
is a learned instrumental response, Gotts

assumes that exercise preserves the
walking reflex. It is unlikely that the
newborn was equipped with reflexes
simply to be tested in a neurological ex-
amination, although they serve that
purpose well. It is possible that the
Moro, grasping, walking, placing, and
rooting reflexes are vestiges of our
past and may have assisted the infant
in survival—perhaps by helping him at-
tain proximity to his mother (7).
Finally, we want to emphasize that it
is not our desire to encourage all par-
ents to walk their newborns, but to en-
courage more research on newborn
walking.
PuiLir R. ZELAZO
Department of Social Relations,
Harvard University,
Cambridge, Massachusetts 02138
NANCY ANN ZELAZO
Saint John of God Hospital,
Brookline, Massachusetts 02146
Sara KoLs
Department of Nursing,
Pima College,
Tucson, Arizona 85709
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Graduate Education

Much credit is due Norman Hacker-
man (Editorial, 4 Feb., p. 475) for
tackling some untested dogmas in
American academia. It is high time
that a serious examination was made of
alternative models for graduate edu-
cation.

Throughout the past two decades,
while additions of graduate programs
in the most unlikely places were made
with the solemn intonation that gradu-
ate work and (even mediocre) research
were needed to retain or produce the
best undergraduate teachers, I asked
deans and presidents for any study or
evidence that this was true. I repeat
my request in your columns. Dozens
of small liberal arts colleges—the Wes-
leyans, Oberlins, Kenyons—managed to
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provide excellent undergraduate educa-
tion without attempting to involve the
faculty in formal ({(funded) research
activities.

Far from being synergistic, the com-
bination of undergraduate and graduate
programs in the same institution are
generally destructive to both. The high-
est values sought, the parameters for
success, and the reward structures that
would optimize the two subsystems are
in many cases, incompatible, especially
in smaller institutions. Obviously there
are persons who are good at both, and
these exceptions (like Pauling) are cited
to prove that the faculty member is
helped in his undergraduate teaching by
his research activity.

It is time to go beyond Hackerman’s
call for the study of alternatives to ex-
periments with alternatives. Some 4
years ago, as one of (Pennsylvania)
Governor Shafer’s science advisers, I
suggested that he use part of the large
sums going into expanding higher ed-
ucation for the development of all kinds
of radically new patterns of education.
A detailed model was constructed of
semi-autonomous “Graduate Colleges
of Interdisciplinary (and mission-ori-
ented) Studies.” Such colleges, affiliated
with a major university, would couple
research with graduate teaching and
public service only. The ethos, goals,
and reward structure would be directed
to the best possible graduate (and post-
doctoral) training. Operating on the
philosophical basis that it is equally
blessed to teach a graduate as an under-
graduate student, we might have a clean
text of the costs and quality of graduate
education in a system designed for it
alone.

The alleged high cost of graduate
education results from accounting
devices to average costs. Terman (/)
has provided data on this point.
Given operations of a critical-mass size,
selected areas of science, applied
science and engineering (including all
social science fields), and a reasonably
stable federal research picture, zeroth
order figures show credit-hour costs
near average undergraduate costs
{chiefly due to the research subsidy).
The tragedy of American graduate
education is the total lack of institu-
tional and structural innovation.

RustUuM Roy
Materials Research Laboratory,
Pennsylvania State University,
University Park 16802
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With conventional gel electrophoresis
apparatus, recovery of undiluted sample
components-or quantitation of them
without denaturation is difficult or im-
possible. By combining the separating
power of sieving gels with the zone
storage and retrieval convenience of
density gradients, the ISCO
ELECTROSTAC™- separator
greatly improves zone recovery.
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ZONES COLLECTED IN
DENSITY GRADIENT
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The ELECTROSTAC separator posi-
tions a polyacrylamide gel above a su-
crose density gradient column. Sepa-
rated zones migrate from the lower sur-
face of the gel downward into the den-
sity gradient, maintaining their isola-
tion and relative positions. The zone is
then recovered by removing the
ELECTROSTAC separator and pumping
the gradient upward through a UV ab-
sorbance monitor, and then
to a fraction collector. If
scanning shows separation
to be incomplete, the gel
can be replaced for
further electrophoresis
before fractionation. The
sucrose can be dialyzed out **
to leave a purified fraction.
The ELECTROSTAC separator
permits a multiple approach
to separation by allowing the
use of wide ranges of gel
characteristics and buffers,
and has been demonstrated %
to be particularly well
adapted to the preparation
of gel-separable fractions of
nucleic acids. For complete )
details send for literature
and our current
catalog.

AQ INSTRUMENTATION
=l2) SPECIALTIES COMPANY

BOX 5347 LINCOLN, NEBRASKA 68505
PHONE (402) 434-0231 TELEX 48-6453

Circle No. 70 on Readers’ Service Card

pat. pend.



Itis one of the most valuable tools ever created for
laboratories using mice, rats, hamsters, guinea pigs,
gerbils and dwarf hamsters.

As a cage catalog it lists the most complete line of
cages, filters, lids, metabolism units, racks, bottles,
sippers, and even bedding, available anywhere.

As an animal care handbook it contains vital environ-
mental and physiological housing and breeding data
that is not readily available in any other single source.

As a selector guide it is a new approach to easy
selection of the right cage system. Cages, acces-
sories and animals are presented in three different
relationships. By type of product, by type of animal,
and by the size/number of animals to be housed or
bred. Start with any one of the three and you can
quickly select all of the components of the cage
system that will best fit your program.

Get your copy of this new Catalog/Handbook today.
Just ask your Econo-Cage Distributor; or, write
Maryland Plastics, Inc., Scientific Division,

9 East 37th Street, New York, N. Y. 10016
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Mexican President Echeverria and Science

During his recent state visit to the United States, the President of
Mexico, Luis Echeverria, graciously met with a delegation from the
AAAS at Blair House in Washington, D.C. One purpose of the meeting
was to brief him on progress for the inter-American meeting “Science and
Man in the Americas,” which is being planned jointly by the AAAS and
the Consejo Nacional de Ciencia y Tecnologia of Mexico (CONACYT).
The meeting is scheduled for 17 June to 7 July 1973 (Science, 5 No-
vember 1971, page 549, and AAAS Bulletin, May~June 1972). Another
purpose was to invite him 1o serve as honorary chairman of the meeting,
an invitation he was pleased to accept. ,

What also emerged from the meeting was the portrait of a head of
state remarkably aware of the role of science and technology in the life
of a nation, Echeverria is alert to the potential of science and technology
in helping solve his country's problems and is eager to engage scientists
in his councils. It was he, in fact, who created the Consejo in order to
foster scientific and technological development in Mexico. His views are
well worth quoting here, as reflected in the following excerpts from a
recent interview.* :

“I believe that the contribution of scientists, both pure and applied,
and of technologists is absolutely essential to any country, whatever its
level of economic development . . . in Mexico no political decision is
taken without the direct or indirect involvement of scientists.”

Echeverria understands the differences between political decision-
making and scientific advice. “Of course, there will always be a gap
between what the scientists and technical men recommend and what the
government can do . . . there will always be constraints—for example,
budget restrictions and political exigencies—that determine the govern-
ment's choice between two or more alternatives. I am not suggesting that
the political leader is good or bad, no more than I suggest that the
scientist can’t see beyond his own thesis and proposals; what I mean is
that in running a nation many limitations, of time and of place, of fi-
nancial means, must be taken into account.”

Among the major problems now coming under scientific scrutiny in
Mexico are pollution of the environment, population and economic
growth, and arid zones. “Forty percent of the country is semi-desert
land,” says Echeverria. “The problems of these dry regions in Mexico,
as in the rest of the world, can only be dealt with on a scientific basis.”

Not surprisingly, all of these are major topics for consideration at the
inter-American meeting next year. Other key areas to be explored then
are nutrition, earthquake engineering, nonnuclear energy, the sea and
its resources, and science, development, and human values.

Human values concern Echeverria too. “Frequently,” he says, “[the
inhabitant of urban areas] feels isolated in the midst of a crowd. . .. He
loses contact with the mountains, the trees, the sea. . . . I am not being
romantic: man, for biological and spiritual reasons, needs his contacts
with nature. These are problems associated with the industrial life in all
countries, regardless of their political or economic nature.”

President Echeverria feels that the opportunities and the problems
connected with the wise use of science and technology are of transcend-
ing importance to his country. He is delighted to be host to a gathering
that will bring together leading scientists from his country, from other
parts of Latin America, and from the United States to discuss many of
the most interesting of these great challenges.—GLENN T. SEABORG,

" President, American Association for the Advancement of Science

* L. Echeverria, interviewed by B. Friedman, Impact Sci. Soc. 22 (No. 1-2), 43 (January-
June 1972).



Reichert Automatic Camera:
first to give you
direct exposure read-out.

The Reichert Automatic Camera is the only
automatic camera available with direct exposure
read-out. Built-in factor keys allow you to
compensate the measured exposure time for film
reciprocity failure. Light measurement may be
detailed to one small spot or over the entire
framed area with the turn of a single knob.

Interchangeable film magazines allow quick
changing between black/white and color at any
- time. Film frame size is 24 x 36 mm.

This versatile camera may be used on the

= Reichert Zetopan or any other microscope in
wa your laboratory for bright field, dark field, polar-
ization or fluorescence. It offers the unmatched
quality of Reichert instruments plus the relia-
bility of AO service.

For a convincing demonstration directed to your
specific needs write: American Optical Corporation,
Reichert Products, Buffalo, New York 14215.
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CORPORATION
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Choosing the right combina- ~ We've put our guide together to make a system.
tion of cartridges to get the together to help you put your If you know us, that
water you need has always own personalized system shouldn’t surprise you.
been a little confusing. together. We're Barnstead.

We know because we make  Start by deciding what things . The people who know every-
more kinds of water purifica-  you want removed fromyour ~ thing you need to know about
tion cartridges that adaptto ~ water. Our guide quickly shows ~ Water.
make more systems than you which cartridges remove é BARNSIEA

SYBRON CORPORATION

anyone else. them. And which cartridges g0 225 Rivermoor Street, Boston, Mass. 02132
Use the reader service card in this book to get our complete carlridge choosing guide.
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The First Wide Range
Microtome-cryosta...
Temperatures rom
—15°C 10 —30°C...
Frozen Sections

rom 40, 01

The Harris LoTemp model WRC
is two microtome-cryostats in
one. A single unit that can do
both routine diagnostic pro-
cedures and such sophisticated
research procedures as thin
section light microscopy, auto-
radiography, fluorescence mi-
croscopy and other histological
procedures, at a cost compar-
able to presently available
routine cryostats.

The Harris model WRC is
compact...can be moved any-
where it's needed. The cold
chamber has extra room for
tissue handling, storage or
freeze drying. Full opening top
with special access ports com-
bines the features of a totally
closed system with the easy ac-
cessibility of open top models.

Available equipped with Jung
or International Equipment
Corp. microtomes, or cryostat
only prepared for installation of
your present |.E.C. microtome.
Installed stereo zoom micro-
scope also available.

For a full description of the
Harris WRC and its wide range
of additional features write or
call...

Harris Manufacturing Co., Inc.

308 River St., Cambridge, MA 02139
(617) 864-4000
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Delobeau. Springer-Verlag, New York;
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sis and Function. A symposium, Oxford,
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printed from Journal of Applied Chemis-
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Great TLC development... 4
Our glass multlplate tanks'

NOW...uniformly coat TLC plates
regardless of plate thickness

Read how both models of Shandon Unoplan® Levellers coat even layers with cer-
tainty on every TLC plate. Or better, send for complete catalog on Thin Layer Chro-
matography and Thin Layer Electrophoresis to Shandon Southern Instruments,
Inc., 515 Broad Street, Sewickley, Pa. 15143 (Pittsburgh District).

Unoplan Semi-Automatic Model SA has
platform covered with aluminum sheet,
and plates rest on two rubber strips.
Swinging the lever closes hinged side §
and raises platform against lips of
guide rails. Reversing the lever
drops down hinged side allow-
- ing plates to be lifted out
easily without damag-
. ing layers.

Unoplan

Model P brings
plates into plane
against guide rail lips
by a few pumps of rub-
ber bulb. After coating, air
pressure is released and
plates slide out end with thin, uncoated margin
on each side for handling ease.

TLC Adjustable Spreader fits guide rails of either model.

SHANDON

PITTSBURGH . LONDON . FRANKFURT
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tion. A conference, Ann Arbor, Mich.,
Sept. 1970. Rolf Hartung and Bertram D.
Dinman, Eds. Ann Arbor Science Pub-
lishers, Ann Arbor, Mich., 1972. x, 350
pp., illus. $22.50.

Environmental Quality and Safety.
Chemistry, Toxicology and Technology.
Vol. 1, Global Aspects of Chemistry, Tox-
icology and Technology as Applied to the
Environment. Frederick Coulston and
Friedhelm Korte, Eds. Thieme, Stuttgart;
Academic Press, New York, 1972. x, 268
pp., illus, $18.

Esquisse Structurale de la Cote D’Ivoire.
Essai de Geotectonique Regionale. Ber-
nard Tagini. Société pour le Developpe-
ment Minier de la Céte D'Ivoire, Abidjan,
&ory Coast, 1972. 302 pp., illus. Paper,

Estrogen Target Tissues. Proceedings of
a workshop, Buffalo, N.Y., June 1970.
Thomas L. Dao, Ed. University of Chi-
cago Press, Chicago, 1972. xii, 370 pp.,
illus. $22.50.

Evolution of the Metazoan Life Cyde.
A Comprehensive Theory. Gosta Jidgers-
ten. Translated from the Swedish edition
(1968). Academic Press, New York, 1972.
X, 282 pp., illus. $15.50.

Evolution of Sedimentary Rocks. Robert
M. Garrels and Fred T. Mackenzie. Nor-
ton, New York, 1971. xviii, 398 pp., illus.
$11.50.

Experimentation with Human Beings.
The Authority of the Investigator, Sub-
ject, Professions, and State in the Human
Experimentation Process. Jay Katz with
the assistance of Alexander Morgan Ca-
pron and Eleanor Swift Glass. Russell
Sage Foundation, New York, 1972. xIx,
1160 pp. $20.

The Exploding City. A seminar, Edin-
burgh, May 1968. W. D. C. Wright and
D. H. Stewart, Eds. Edinburgh University
Press, Edinburgh, 1972 (U.S. distributor,
Aldine-Atherton, Chicago). xii, 190 pp.
$10.

Exploring Yellowstone, Ruth Kirk. Pub-
lished in ccoperation with Yellowstone
Library and Museum Association by the
University of Washington Press, Scattle,
1972. vi, 120 pp., illus. Paper, $2.95.

External Galaxies and Quasi-Stellar Ob-
jects. A symposium, Uppsala, Sweden,
Aug. 1970. David S. Evans, Derek Wills,
and Beverley J. Wills, Eds. Reidel, Dor-
drecht, Holland; Springer-Verlag, New
York, 1972. xviii, 550 pp., illus. $35.60.
International Astronomical Union Sympo-
sium No. 44.

Family Therapy. An Introduction to
Theory and Technique. Gerald D. Erick-
son and Terrence P. Hogan, Eds. Brooks/
Cole, Monterey, Calif., 1972. viii, 408 pp.
Paper, $5.95.

The Family Unit. Proceedings of a
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Alexander R. Doberenz, Ed. University
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pp. Paper, $4.95.

Flows in Transportation Networks. Ren-
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pp., illus. $13.15.
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BRAIN MECHANISMS
IN SENSORY SUBSTITUTION

by PAUL BACH-y-RITA

This book examines the anatomical, physiological, be-
havioral, and clinical evidence for the possibility that
the brain can adapt to the loss of sense organs, if the
means (e.g., artificial receptors) and sufficient training

are provided. The discussion is presented largely in re- .

lation to the Smith-Kettlewell Institute tactile vision
substitution system (TVSS). With the TVSS, totally
blind persons receive “visual” information from a port-
able television camera by means of mechanical vibrators
or electric pulses.

1972, 192 pp., $9.75

BIOLOGY AND RADIOBIOLOGY
OF ANUCLEATE SYSTEMS

edited by SILVANO BONOTTO, ROLAND GOUTIER,
RENE KIRCHMANN, and JEAN-RENE MAISIN

This two-volume work presents the proceedings of a
Symposium on Biology and Radiobiology of Anucleate
Systems held at the Centre d’Etude de I'Energie Nu-
cléaire at Mol, Belgium, June 21-23, 1971. It treats the
main aspects of the biology and radiobiology of anu-
cleate systems—i.e.,, morphogenesis, molecular biology,
blochemlstry, genetics, ultrastructure, photosynthesis, cir-
cadain rhythms, UV, and ionizing radiations effects.
Volume 1/Bacteria and Animal Cells

1972, 242 pp., $7.00

Volume 2/Plant Cells

1972, 384 pp. $11.00

SYSTEMS ANALYSIS AND
SIMULATION IN ECOLOGY, vol.2

edited by BERNARD C. PATTEN

Tentative CONTENTS: ECOSYSTEMS: DYNAMIC
ANALYSIS, ECOLOGY SYSTEMS GROUP, A Dynamic
Analysis of Grassland M. BRYLINSKY: Sensitivity Anal-
ysns of Energy Flow in a Marine Ecosystem. G. 1. CHILD
and H. H. SHUGART: Frequency Response Analysis
of Magnesnum Cyclmg in a Tropical Moist Forest.
THEORY: H ODUM: An Energy Circuit Language
for ologlcal and Social Systems: Its Physical Basis.
R. B. WILLIAMS: Steady State Equilibriums in Simple
Nonlinear Food Webs. G. C. GALLOPIN: Structural
Properties of Food Webs. B. C. PATTEN: Some Qdd
(and Even) Relationships in Food Webs and the Inverse
Modeling Problem. APPLICATIONS AND PROSPECTS:
S. B. SAILA: Systems Analysis Applied to Some Fish-
eries Problems. G. J. PAULIK: Digital Simulation Mod-
eling in Resource Management and the Training of Ap-
plied Ecologists. O. L. LOUCKS: Systems Methods in
Environmental Court Actions. T. C. FOIN, Jr., Systems
Simulation and the Future of Human Soc1ety . BEN
CLYMER: Next-Generation Models in Ecology

1972, about 650 pp., in preparation

ADVANCES IN CELL AND
MOLECULAR BIOLOGY, vol. 2

edited by ERNEST J. DuPRAW

CONTENTS: J. J. YUNIS and W. G. YASMINEH:
Model for Mammalian Constitutive Heterochromatin. P.
M. KRAEMER, L. L. DEAVEN, H. A. CRISSMAN,
and M. A. VAN DILLA: DNA Constancy Despite Var-
iability in Chromosome Number. P. M. M. RAE: "The
Distribution of Repetitive DNA Sequences in Chromo-
somes. J. WOLFE: Basal Body Fine Structure and
Chemistry. F. D. WARNER: Macromolecular Organiza-
tion of Eukaryotic Cilia and Flagella. G. B. BOUCK:
Architecture and Assembly of Mastigonemes. C. M.,
FELDHERR: Structure and Function of the Nuclear
Envelope. D. E. COM-
INGS and T. A.

OKADA: Architecture

of Meiotic Cells and

Mechanisrgs_qf Chrco-

mosome Pairing. .

vl ACADEMIC
W. J. VAIL: Ultra-
structural Transitions
in Energized and De-
Energized Mitochon-

PRESS

New York and London
dria. 111 FIFTH AVENUE

1972, 444 pp., $22.00 NEW YORK, N. Y. 10003

Because Olympus listened to researchers, we can
offer you the benefits of the modular concept that
builds job flexibility into an already complete re-
search microscope—VANOX-M. Start with bright or
dark field, polarized light, phase contrast, ditferen-
tial interference contrast, and your choice of tung-
sten, halogen, mercury arc or xenon arc light
sources, with provision for transmitted light ap-
plications. Decide which optical requirements suit
your application and choose from a wide range of
color-corrected, hard-coated lenses. Choose from
three object stages. Then add economy to quality
and flexibility . . . Olympus VANOX-M is moderately
priced. And the VANOX-M is compatible with the
Olympus fully automatic camera system PM-10 with
all variations. For information or to arrange a dem-
onstration write Dept. VM-8. Olympus Corporation
of America, Precision Instrument Division, 2 Nevada
Drive, New Hyde Park, New York 11040.

OLYMPUS
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In Canada, write W. Carsen Co. Ltd., 31 Scarsdale Rd., Don Milis, Ontario
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exe New unlversal
multimeter $299

® 26 ranges to measure ac/dc voltages from 100 microvolts
to 1200 V, ac/dc currents from 100 nanoamperes to 2 am-
peres and resistance from 100 milliohms to 20 megohms.
® Guaranteed to stay within specifications for one full year.
Fluke gives you the best specs and strongest warranty on the
market today for the lowest cost of ownership ever. ® Wide
choice of options including rechargeable battery pack, digi-
tal printer output, deluxe test leads, high-voltage probe, RF
probe, 200-amp ac current probe, carrying case, dust cover
and rack mounts. ® Unique self-zero feature eliminates off-
set errors. ® Rugged high-impact case with securely mounted

Do your

copies

look like
this?

If so, you need our attractive Science Binders to keep
your copies of Science in good condition, and available
for quick, easy reference. Simply snap the magazines
in or out in a few seconds—no punching or mutilating.
They open FLAT—for easy reference and readability.
Sturdily constructed, these maroon imitation leather bind-
ers stamped in gold leaf will make a fine addition to
your library.

Science Binders hold one three-month volume of Science.
They have a 3-inch back and 14 fasteners. $5.00 each.
Four binders, $17.00.

For orders outside the United States add 50 cents per

internal electronics. ® Service centers throughout U.S.,Can-
ada, Europe and Far East for 48-hour turnaround repairs.

P.O. Box 7428,
FLI—I KE Seattle, Washington 98133.

binder. Imprint: name of owner, year of issues (for exam-
ple: 1972-4 or vol. 178), add 85 cents per binder.

Send to Dept. V

AMERICAN ASSOCIATION for the
ADVANCEMENT OF SCIENCE

’A‘A|A|S| 1515 Massachusetts Avenue, N.W.

Washington, D. C. 20005

Get all the details from your nearest Fluke sales office. Dial
toll-free 800-426-0361 for address of office nearest you.
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ght properties
nodern laser Waso.
b, forless than 250!

With Bausch & Lomb’s low cost helium-neon gas
Laser and Laser Experiment Kit you will teach optical
principles most effectually. Furthermore, youll find your
students cooperating most euergetlcally

Operation of the Laser is uncomplicated and dependable for
classroom use. Just plug it in and it begins to lase. Power is .1mw,
multi-mode, producmg a monochromatic beam at 6328 Angstroms.
It’s about the size of a shoebox and weighs approximately three
pounds.

The Experiment Kit contains all necessary components to con-
duct impressive demonstrations. There are set-ups for 13 experi-
ments from reflection to a Michelson Interferometer. Even for mak-
ing and reconstructing holograms. A comprehensive manual and
treatise on laser theory and practice are included.

Just write for our catalog 41-2325 and you will have all the
facts on this contemporary teaching tool.

BAUSCH & LOMB (@)

SCIENTIFIC INSTRUMENT DIVISION
75909 Bausch Street, Rochester, New York 14602
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Folklore and Psychoanalysis. Paulo de
Carvalho-Neto. Translated from the Span-
ish edition (Mexico City, 1968) by Jacques
M. P. Wilson. University of Miami Press,
Coral Gables, Fla.,, 1972. 212 pp. $7.95.

FORTRAN IV Programming. V.
Thomas Dock. Reston, Reston, Va., 1972.
xii, 288 pp., illus. Paper, $7.95.

Foundations o¢f Modern Auditory
Theory. Vol. 2, Jerry V. Tobias, Ed.
Academic Press, New York, 1972. xviii,
508 pp., illus. $24.

Fuel Science. H. J. Harker and D. A.
Allen. Oliver and Boyd, Edinburgh, 1972.
X, 196 pp., illus. Paper, £2.50. Chemical
Engineering Texts, 2.

Fundamental Properties of the Human
Nervous System. V. D. Nebylitsyn. Trans-
lated from the Russian edition (Moscow,
1966). G. L. Mangan, Ed. Plenum, New
York, 1972. viii, 334 pp., illus. $27.50.
Monographs in Psychology.

General Relativity. Papers in Honour
of J. L. Synge. L. O'Raifeartaigh, Ed.
Oxford University Press, New York, 1972.
X, 278 pp., illus. $24.

Geology of Saline Deposits. Géologie
des Dépdts Salins. Proceedings of a
symposium, Hanover, Germany, May
1968. G. Richter-Bernburg, Ed. Unesco,
Paris, 1972 (U.S. distributor, Unesco
Publications Center, New York). 316 pp.,
illus. Cloth, $22; paper, $17. Earth
Sciences, 7.

Glycoproteins.  Their  Composition,
Structure and Function. Part A. Alfred
Gottschalk, Ed. Elsevier, New York, ed.
2, 1972. xxiv, 732 pp., illus. $138. B.B.A,
Library, vol. S.

Grasses and Legumes in British Agri-
culture. C. R. W. Spedding and E. C.
Diekmahns, Eds. Commonwealth Agricul-
tural Bureaux, Farnham Royal, England,
1972. xiv, 512 pp. -+ plates. $18.20.
Commonwealth Bureau of Pastures and
Field Crops, Bulletin 49.

Group Process and Productivity. Ivan
D. Steiner. Academic Press, New York,
1972. viii, 204 pp. $12.10. Social
Psychology.

Groups IV, V, and VI Transition Metals
and Compounds. Preparation and Prop-
erties. T. F. Connolly, Ed. IFI/Plenum,
New York, 1972. xxviii, 198 pp. $14.50.
Solid State Physics Literature Guides,
vol. 3.

Guide to Drug Rehabilitation, A Public
Health Approach. Roger E. Meyer. Bea-
con, Boston, 1972. xviii, 172 pp. $5.95.

- Guidelines for Employment Opportuni-
ties in Astronomy. Committee on Man-
power and Employment. American
Astronomical Society, Princeton, N.J.,
1972. 36 pp. Paper.

Hibernation and Hypothermia. Perspec-
tives and Challenges. A symposium,
Snowmass-at-Aspen, Colo., Jan. 1971.
Frank E. South, John P. Hannon, John
R. Willis, Eric T. Pengelley, and Norman
R. Alpert, Eds. Elsevier, New York,
1972. xxii, 744 pp.. illus. $24.50.

History of Biology. Eldon J. Gardner.
Burgess, Minneapolis, ed. 3, 1972. viii,
464 pp., illus. $9.95.

Initial Reports of the Deep Sea Drilling
Project. A project planned by and carried
out with the advice of the Joint Oceano-
graphic Institutions for Deep Earth Sam-
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HEADQUARTERS

Fullerton
Calif.

@ Centrifuges, Chromatographic and

Electrophoresis Apparatus, Micro-
scopes, Ovens, Petroleum Testing,
Pumps, Sterilizers, Water Baths,
efc.

Balances, Colorimeters, Densitom-
eters, pH Meters, Photofluorom-
eters, Polarimeters, Refractometers,
Yial Fillers, Spectrophotometers,
etc.

“Inter-Joint”” by SGA, "Kimax"
by Kimble, “Pyrex" by Corning.
We also fabricate custom-made
glassware—large or small, simple
or complicated.

Indicators, Media, Organics, In-
organics, Reagents, Stains, Solu-
tions, Diagnostic Reagents.

Burners, Filter Paper, Heating
Mantles, Hot Plates, Hydrometers,
Plasticware, Shakers, Stirrers, Ther-
mometers, efc.

Glassware and Electronic Instru-
ments.

S CIENTIFIC
éBLOOMFIELD. N. J. 07003

Philadelphia Silver Spring
ol R - gl B
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THE BEST

Automatic Rugged Top Loading Ultra-Rapid
Analytical Balances Balances Production Scales
Because Sauter offers the greatest variety, 161 models;
permits you to choose the exact equipment to meet your

needs for capacity, sensitivity and speed.

Because Sauter Balances and Scales provide precise
weight, clearest readouts, are extremely rugged . . . pro-
vide easiest, fastest weighings at lowest cost . . . can
print, transmit to a computer, be operated remotely and
automatically.

SAUTER

BALANCES & SCALES
80 FIFTH AVE., NEW YORK, N.Y.
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Klett Sl.lmmer.son
Photoelectric Colorimeter

No. 800-3

Test Tube
Model

KLETT COLONY MARKER and TALLY

This instrument takes
the drudgery and er-
ror out of the count-
ing of bacterial colo-
nies.

K/efl‘ MANUFACTURING CO., INC.,

179 East 87th Street, New York, 28, N.Y.
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Because we make the world’s finest MICROMANIPULATOR—a sophis-
ticated biological science instrument of aus JENA designed to carry

out the most sensitive, most complex manipulations under the micro- SPEAKING OF SCIENCE 1
scope. With its remarkably precise transmission system, the Micro- The first fo?"ng in a continuing se_[t;:zs fea-
manipulator translates movements of an operator's hands into move- :ﬁ;f‘s Z}g 'gfﬂfx‘gérfc"a‘,‘:ﬂf:at"ﬁsg v:cien;?:t?
ments of proportionally microscopic size. Available in a broad spectrum Among the subjects: The Mars Probe, Evol:
of reduction ratios, the Micromanipulator provides tion and the Descent of Man, Advances in the
movement within 1/1000mm in these motion ranges: Physical Sciences, Advances in Astronomy,
Transverse displacement, 13mm; longitudinal dis- Peace, and seven other timely and important
placement, 86.5mm; vertical displacement, coarse subjects. The 12 recordings are on six cas-
11mm and fine 1.5mm; and a tilting motion of £7.5°, settes (one complete 30-minute conversation
The MICROMANIPULATOR finds use in microsur- o
gery, cell biology, physiology, microchemistry, elec- Price: $39.95. ;

research fields.

For free brochure and details on the complete line
of aus JENA biological science instruments write or call:

(b International Micro-Optics

5C Daniel Road, Fairfield, N. J. 07006 (201) 227-6500 . 5

(West Coast)—2560 Caminito La Paz, La Jolla, Calif. 92037

Exclusive U. S. Distributors aus JENA Jenoptik Jena G.m.b.H:
GDR-69 JENA, Carl-Zeiss Strasse 1

MICROMANIPULATOR SHOWN HERE
WITH ERGAVAL MICROSCOPE
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tronics and a surprising range of other medical/

AlAlAls

AAAS SCIENCE BOOK LIST FOR CHILDREN
(Third Edition)

A selected and annotated list of over 1500
science and mathematics books for children
in elementary schools, and for children's
collections in school, private and public li-
bra;ises. Compiled by Hilary J. Deason. Price:

SCIENCE BOOKS—A QUARTERLY REVIEW
An invaluable aid to science education and
library acquisition. The only publication de-
voted to the critical review of books in the
sciences and mathematics at all educational
levels—kindergarten through college—and
for the nonspecialist adult reader. Published
March, May, September and December. Price:
$10 per year.

Send orders to Department SR
AMERICAN ASSOCIATION for the
ADVANCEMENT of SCIENCE
1515 Massachusetts Avenue, N.W,
Washington, D. C. 20005
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pling (JOIDES). Vol. 11, covering leg 11
of the cruises of Glomar Challenger,
Apr.-June 1970. Charles D. Hollister and
ten others, participating scientists. Pre-
pared for the National Science Foundation
by the Scripps Institution of Oceanog-
raphy, La Jolla, Calif.,, 1972 (available
from the Superintendent of Documents,
Washington, D.C.). xxii, 1076 pp. +
maps. $13.50.

Initial Reports of the Deep Sea Drilling
Project. A project planned and carried
out with the advice of the Joint Oceano-
graphic Institutions for Deep Earth Sam-
pling (JOIDES). Vol. 12, covering leg 12
of the cruises of Glomar Challenger,
June—Aug. 1970. Anthony S. Laughton
and nine others, participating scientists.
Prepared for the National Science Foun-
dation by the Scripps Institution of Ocean-
ography, La Jolla, Calif., 1972 (available
from the Superintendent of Documents,
Washington, D.C.). xxii, 1244 pp., illus.
$13.25.

Kingdom of the Seashell. R. Tucker
Abbott. Crown, New York, 1972. 256 pp.,
illus. $14.95. A Rutledge Book.

L-DOPA and Behavior. Sidney Malitz,
Ed. Raven, New York, 1972. 144 pp.,
illus. $9.75.

Microbiology and Pathology. Alice Lor-
raine Smith. Mosby, St. Louis, ed. 10,
1972, xii, 668 pp., illus. $12.25.

Molecular Basis of Biological Activity.
Proceedings of a symposium, Caracas,
Venezuela, July 1971. K. Gaede, B. L.
Horecker, and W. J. Whelan, Eds. Aca-
demic Press, New York, 1972. xii, 410
pp., illus. $12.50. Pan-American Associa-
tion of Biochemical Societies, symposium
vol. 1.

The Molecular Basis of Biological
Transport. Proceedings of a symposium,
Miami, Jan. 1972. J. F. Woessner, Jr. and
F. Huijing, Eds. Academic Press, New
York, 1972. xiv, 328 pp., illus. $11, Miami
Winter Symposia, vol. 3.

Multiple Sclerosis. Progress in Research.
A symposium, Newcastle upon Tyne,
England, June 1971. E. J. Field, T. M.
Bell, and P. R. Carnegie, Eds. North-
Holland, Amsterdam; Elsevier, New York,
1972. x, 274 pp., illus. $17.25. Clinical
Studies, vol. 3.

Muscle. David S. Smith. Academic
Press, New York, 1972, iv, 60 pp., illus.
Paper, $3.85. Ultrastructure of Cells and
Organisms.

Mycorrhizae. Proceedings of a con-
ference, Urbana, Ill.,, April 1969, Edward
Hacskaylo, Ed. Superintendent of Docu-
ments, Washington, D.C., 1971. vi, 256
pp., illus. $3.

Nasionale Register van Navorsings-
projekte. National Register of Research
Projects.  Natuurwetenskappe. Natural
Sciences. 1971. Republic of South Africa,
Pretoria, 1972 (available from the Gov-
ernment Printer, Pretoria). viii, 700 pp.
-+ appendix.

The Occult Sciences in the Renaissance.
A Study in Intellectual Patterns. Wayne
Shumaker. University of California Press,
Berkeley, 1972. xxii, 284 pp., illus. $15.

On Evolution. John Maynard Smith.
Edinburgh University Press, Edinburgh,
1972 (U.S. distributor, Aldine-Atherton,
Chicago). viii, 126 pp., illus. $5.50.

Oogenesis. Proceedings of a symposium,
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we ship everywhere

You just specify weights and quantity, and
you can choose from any of our many
different strains of CAMM-Hartley-derived
or English short hair guinea pigs.

If your order comes in early in the morning
it can be on its way that same day.

By company truck or by direct route

Air Express for long distances.

And CAMM guinea pigs will arrive in
healthy vigorous condition,
free from respiratory ailments.

Pick up the phone and see for yourself.
Ask us for our new price list.

camm

meets your exact requirements in
- |
guinea pigs

Camm Research Institute, Inc.
414 Black Oak Ridge Road
Wayne, New Jersey 07470 Tel: 201/ 694-0703
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NEW FROM
BUCHLER
SOLID STATE
DIGITAL
READ-OUT

CHLORIDOMETER

Sets New Standard for Chloride Titrators!

» Reads in millequivalents per liter » 40 consecutive micro titrations of .01
samples in a single vial of 5 ml reagent * Does not require instrument calibra-
tion against a known standard « Less than 20 seconds per determination « One
step operation with automatic zero setting * Operates on 50 or 60 Hz.

INSTRUMENTS

only $850.00

NUCLEAR-CHICAGO CORP.
A SUBSIDIARY OF G.0O. & co.

1327 SIXTEENTH STREET, FORT LEE, NEW JERSEY, 07024

foL e e e e R e S e S e e e R
Write for Bulletin $C4-2500
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Pholomicrograph of section of
cortex of humerous decalcified
by RDO for 7 hours

o [}

FOR RAPID
DECALCIFICATION
WITH SUPERIOR
STAINING QUALITIES

The speed and quality of decal-
cification with RDO represents a
major advance in histological
technique. The stained prep-
aration shows excellent histo-
logical detail. RDO treated bone
shows better qualities of cellular
detail and brightness of staining.
* Routine decalcification in as
little as four hours
* Superior staining qualities
* Costs much less to use
* Any standard method of fixa-
tion is acceptable and wash-
ing out is not required
* Bone curettings may be fixed
and decalcified simultaneously
and ready for processing with-
in 1%2 hours
* An aid to the study of obscure
bony lesions
Detailed information
as well as free sample

of RDO available
upon request.

Du Page Kinetic

LABORATORIES. INC.

P.O. Box 416
Downers Grove, lllinois 60515

VICON LINEAR GEL SCANNER

Baltimore, Oct. 1970. John D. Biggers
and Allen W. Schuetz, Eds. University
Park Press, Baltimore; Butterworths, Lon-
don, 1972. xii, 544 pp., illus. $19.50.

Photochemistry. Vol. 3. A Review of
the Literature Published between July
1970 and June 1971. D. Bryce-Smith,
senior reporter. Chemical Society, London,
1972. xiv, 880 pp., illus. £12. Specialist
Periodical Report.

Photochemistry of Vision. Herbert J.
A. Dartnall, Ed. Springer-Verlag, New
York, 1972. xii, 810 pp., illus. $75.50.
Handbook of Sensory Physiology, vol. 7,
part 1.

Physical Studies of Minor Planets. A
colloquium, Tucson, Ariz., March 1971.
T. Gehrels, Ed. National Aeronautics and
Space Administration, Washington, D.C.,
1971 (available from the Superintendent
of Documents, Washington, D.C.). xxviii,
688 pp., illus. Paper, $3. NASA SP-267.

Physics of the Solar Corona. Proceed-
ings of a NATO Advanced Study Institute,
Athens, Greece, Sept. 1970. Constantin
J. Macris, Ed. Springer-Verlag, New York;
Reidel, Dordrecht, Holland, 1972. xii,
348 pp., illus. $28.60. Astrophysics and
Space Science Library, vol. 27.

Plant Physiology. A Treatise. F. C.
Steward, Ed. Vol. 6B, Physiology of De-
velopment: The Hormones. Academic
Press, New York, 1972. xviii, 365 pp.,
illus. $19.50.

Politics in Science. Marlan Blissett.
Little, Brown, Boston, 1972. xvi, 230 pp.,
illus. Paper, $4.25. Basic Studies in Poli-
tics.

A Primer of Quantum Chemistry. F.
C. Goodrich. Wiley-Interscience, New
York, 1972. xii, 232 pp., illus. $12.50.

Principles of the Theory of Solids. J.
M. Ziman. Cambridge University Press,
New York, ed. 2, 1972. xiv, 434 pp.,
illus, $12.50.

Programmed Learning Aid for Intro-
duction to Environmental Science. Phillips
W. Foster. Roger H. Hermanson, coordi-
nating editor. Learning Systems Co.,
Homewood, Ill., 1972. xii, 182 pp., illus.
Paper, $3.50. Irwin PLAID series.

Psychological Theories and Human
Learning: Kongor’s Report. Guy R. Le-
francois. Brooks/Cole, Monterey, Calif.,

2 [}

Rapid Bone Decalcifier
for the preparation of
Histological Materials

Photomicrograph of section of
cortex of humerous decalcified

by RDO for 7 hours
nn "®

FOR RAPID
DECALCIFICATION
WITH SUPERIOR
STAINING QUALITIES

The speed and quality of decal-
cification with RDO represents a
major advance in histological
technique. The stained prep-
aration shows excellent histo-
logical detail. RDO treated bone
shows better qualities of cellular
detail and brightness of staining.
e Routine decalcification in as
little as four hours
e Superior staining qualities
e Costs much less to use

1972. xii, 356 pp., illus. $7.95. Core Books
in Psychology Series.

Quality Control in the Food Industry.
Vol. 3. S. M. Herschdoerfer, Ed. Aca-

—the attachment that fits right into
your Zeiss PMQ II Spec. cell com-
partment without modification (and
avoids costly instrument duplica-

e Any standard method of fixa-
tion is acceptable and wash-
ing out is not required

e Bone curettings may be fixed

tion). demic Press, New York, 1972. xvi, 486 and decalcified simultaneously
1t scans at 6 mm/min—even faster ppi, illus. $25. Food Science and Tech- and ready for processing with-
(25 mm/min) for coarser separations nology. in 1% hours

Quality Control in the Pharmaceutical
Industry. Vol. 1. Murray S. Cooper, Ed.
Academic Press, New York, 1972. xii,
246 pp., illus. $17.

Radiation Effect and Tolerance, Normal
Tissue. Basic Concepts in Radiation Path-
ology. Proceedings of a symposium, San
Francisco, Oct. 1970. University Park
Press, Baltimore, 1972. viii, 526 pp., illus.
$20.50. Frontiers of Radiation Therapy
and Oncology, vol. 6.

Register of New Fruit and Nut Varie-
ties. Reid M. Brooks, H. P. Olmo, et al.
University of California Press, Berkeley,
ed. 2, 1972. x, 708 pp. $12.50.

Representation and Meaning. Experi-
ments with Information Processing Sys-

—in either direction. Resolution? Slit
aperture is 100 u thin to catch those
narrow bands. Columns to 10x100
mm can be handled. Wavelength is
variable from 200 to 750 mu. And
there are a host of options available
to meet your specific needs. Want to
scan fast? Want to look good? Get
the details. Write:

e An aid to the study of obscure
bony lesions

Detailed information
as well as free sample
of RDO available
upon request.

Du Page Kinetic

LABORATORIES, INC.
Dept. B.G.C.

Brinkmann Instruments, Inc.
Cantiague Road,

Westbury, N.Y, 11590
(516/334-7500)

Brinkmann Instruments
(Canada), Lud.

50 Galaxy Boulevard,
Rexdale (Toronto), Ontario

P.O. Box 416
Downers Grove, lllinois 60515
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tems. Herbert A. Simon and Laurent Sik-
lossy, Eds. Prentice-Hall, Englewood
Cliffs, N.J., 1972. xx, 440 pp., illus. $14.
Prentice-Hall Series in Automatic Compu-
tation.

Residual Gases in Electron Tubes. Pro-
ceedings of a conference, Florence, Italy,
April 1971. T. A. Giorgi and P. della
Porta, Eds. Academic Press, New York,
1972. xiv, 400 pp., illus. $18.

River Ecology and Man. Proceedings
of a symposium, Ambherst, Mass., June
1971. Ray T. Oglesby, Clarence A. Carl-
son, and James A. McCann, Eds. Aca-
demic Press, New York, 1972. xx, 466
pp., illus. $11.50. Environmental Sciences.

Selected Exercises in Galactic Astron-
omy. L. Atanasijevi¢. Springer-Verlag, New
York; Reidel, Dordrecht, Holland, 1972.
xii, 146 pp., illus. $11.80. Astrophysics
and Space Science Library, vol. 26.

Selected Papers in Biochemistry. Uni-
versity Park Press, Baltimore, 1972. Vol.
5, RNA Synthesis. Tadanori Kameyama,
Ed. xxii, 328 pp., illus. Vol. 6, Transfer
RNA. Kinichiro Muira, Ed. xxiv, 220 pp.,
illus. Each vol., $12.50.

Semiconductors and Semimetals. R.
K. Willardson and Albert C. Beer, Eds.
Vol. 9, Modulation Techniques. Academic
Press, New York, 1972. xiv, 574 pp.,
illus. $29.50.

Sociology of Science. Selected Readings.
Barry Barnes, Ed. Penguin, Baltimore,
1972, 396 pp., illus. Paper, $3.65. Pen-
guin Modern Sociology Readings.

Solar Magnetic Fields. A symposium,
Paris, Aug. 1970. Robert Howard, Ed.
Reidel, Dordrecht, Holland; Springer-Ver-
lag, New York, 1971. xvi, 782 pp., illus.
$48.20. International Astronomical Union
Symposium No. 43,

Standard Methods of Clinical Chemis-
try. Vol. 7. Gerald R. Cooper, Ed. Aca-
demic Press, New York, 1972. xviii, 334
pp., illus. $16.

Structural Molecular Biology of Phos-
phates. Johann Matheja and Egon T.
Degens. Fischer, Stuttgart, 1971, xii, 180
PP., illus. Paper, DM 88. Fortschritte der
Evolutionsforschung, vol. 5.

The Study of Urban Geography. Harold
Carter. Arnold, London; Crane Russak,
New York, 1972, xiv, 346 pp., illus. $14.50.

A Symposium on Effects of Drugs on
Cellular Control Mechanisms. London,
March 1971. B. R. Rabin and R. B.
Freedman, Eds. University Park Press,
Baltimore, 1972. xii, 320 pp., illus. $19.50.

Water-Soluble Polymers. Technology
and Applications, 1972. Yale L. Meltzer.
Noyes Data Corp., Park Ridge, N.J.,
1972. viii, 324 pp., illus. Paper, $36.
Chemical Process Review No. 64.

Yatsu and Uchida’s Taxonomic Dic-
tionary of Animals. 1972, Nakayama
Shoten, Tokyo, 1972. xvi, 1412 pp. $60.

The Zoology of Iceland. Munksgaard,
Copenhagen, 1972. Vol. 1, part 3, The
Climate and Weather of Iceland. Jén
Eythorsson and Hlynur Sigtryggsson. 64
pp., illus. Paper, 24 Dkr.; to subscribers,
16 Dkr. Vol. 2, part 13, Rotatoria. M. de
Ridder. 106 pp. + plates. Paper, 42 Dkr.;
to subscribers, 28 Dkr. Vol. 3, part 45,
Lepidoptera. Niels L. Wolff. 194 pp. +
plates. Paper, 84 Dkr.; to subscribers, 56
Dkr.
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You MEean I CanN Ger $50,000
OF TIAA LIFE INSURANCE FOR
Less THan $1007?

That’s what an Assistant Professor asked us when he heard about
TIAA’s low life insurance costs.

It's true. At his age 30 the annual premium for a 20-Year Home
Protection policy providing $50,000 initial amount of insurance is
$159.00. The first-year dividend, based on our current dividend scale,
is $61.50, making a net payment of $97.50. Dividends, of course, are
not guaranteed.

The Home Protection plan is level premium Term insurance providing
its largest amount of protection initially, reducing by schedule each
year to recognize decreasing insurance needs. This is just one ex-
ample of the many low-cost TIAA plans available. If you need more
protection for your family, ask us to mail you a personal illustration
with figures for a policy issued at your age. We'll also send the Life
Insurance Guide describing other TIAA policies.

ELIGIBILITY

Eligibility to apply for this or other TIAA life insurance is Iimile_d
to persons employed at the time of application by a colleg_e, uni-
versity, private school, or other nonprofit educational or scientific
institution that qualifies for TIAA eligibility.

KTEACHERS INSURANCE AND ANNUITY ASSOCIATION
730 Third Avenue, New York, N. Y. 10017

Piease mail the new Life Insurance Guide and a personal itlustration.

Your
Name. Date of Birth.

Addre

Street

City State ZIP
Dependents’ Ages.

Nonprofit Employer. — ——— e
\ college, university, or other educational or scientific institution )
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SPECTRAL
IMAGING, INC.

MODEL HTS-255-15
Hadamard - Transform

Analytical Spectrometer

efficiency:
120x monochromator,
30x fourier-transform

4000 to 666 cm”
at
3.5 cm) average

fully-automatic
operation; integral
computer optional

SPECTRAL IMAGING, INC.

572 ANNURSNAC HILL ROAD,
CONCORD, MASSACHUSETTS 01742

617-259-8330
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NEWS AND COMMENT

(Continued from page 1087)

tive Institute, to dean, Graduate School
of Education, Antioch College. . . .
Stanley Wearden, chairman, statistics
and computer science department, West
Virginia University, to dean, Graduate
School at the university. . . . A. Paul
Ballantyne, associate professor of eco-
nomics, University of Colorado, Colo-
rado Springs, to dean, College of Letters,
Arts and Sciences at the univer-
sity. . . . John A, Dixon, professor of
surgery, University of Utah, to dean,
College of Medicine at the university.
. « . Arthur E, Humphrey, professor of
chemical engineering, University of
Pennsylvania, to dean of engineering
and applied science at the university. . . .
At the University of Wisconsin, Milwau-
kee: William F. Halloran, associate
dean, College of XLetters and Sci-
ence, to dean of the college; and Rich-
mond B. McQuistan, professor of phys-
ics, to dean, Graduate School. . . . John
P. Strain, associate professor of educa-
tion, Texas Tech University, to director,
School of Education, University of Red-
lands. . . . Paul N. Ylvisaker, professor
of public affairs and urban planning,
Princeton University, to dean, Gradu-
ate School of Education, Harvard Uni-
versity. . . . At Millersville State College:
Edgar R. Thomas, university dean for
graduate education and research, State
University of New York, to dean, Grad-
uate School; Antone K. Fontes, man-
ager of biological project development,
Wyeth Laboratories, to chairman, bi-
ology department; and William A. Pear-
man, coordinator of research, Virginia
Commonwealth University, to chair-
man, sociology-anthropology depart-
ment. . . . Henry C. Reeves, professor
of microbiology, Arizona State Univer-
sity, to chairman, botany and micro-
biology department at the university.
. . . Tom K. Scoit, professor of botany,
University of North Carolina, Chapel
Hill, to chairman, botany department.
. » « At the University of South Florida
College of Medicine: Lewis A. Barness,
professor of pediatrics, University of
Pennsylvania School of Medicine, to
chairman, pediatrics department; Wil-
liam C. Edwards, associate professor of
ophthalmology, University of Louisville,
to chairman, ophthalmology depart-
ment; and Herschel Sidransky, pro-
fessor of pathology, University of Pitts-
burgh School of Medicine, to chairman,
pathology department. . . . At Lehigh
University: John W. Hunt, associate
dean, Earlham College, to dean, Col-

lege of Arts and Sciences; and Richard
G. Malsberger, professor of biology, to
chairman, biology department. . . .
Robert B, Sloane, chairman, psychiatry
department, Temple University Health
Sciences Center, to chairman, psychi-
atry department, University of Southern
California School of Medicine. .

Pablo A. Morales, acting chairman,
urology department, New York Uni-
versity School of Medicine, appointed
chairman of the department. . . , At
Ohio State University: Colin B. Bull,
chairman, geology department, to dean,
College of Mathematics and Physical
Sciences; and Charles E, Corbaté, pro-
fessor of geology, to chairman, geology
and mineralogy department. . . . George
D. Sorenson, Jr., chairman, pathology
department, St. Louis University School
of Medicine, to chairman, pathology de-
partment, Dartmouth Medical School.
.« « At University of Florida: Merle E.
Meyer, chairman, psychology depart-
ment, Washington State College, to
chairman, psychology department; and
George E. Haynam, professor of sys-
tems and information science, Vander-
bilt University, to chairman, computer
and information sciences department.

RECENT DEATHS

M. Royden C. Astley, 61; professor
of psychiatry, School of Medicine, Uni-
versity of Pittsburgh; 7 July,

Solomon A. Berson, 53; director of
medicine, Mount Sinai Hospital, and
chairman, medicine department, Mount
Sinai School of Medicine; 11 April.

Gustav Bychowski, 76; former clini-
cal professor of psychiatry, Downstate
Medical Center, State University of
New York; 3 April.

Mary L. Caldwell, 81; professor
emeritus of chemistry, Cornell Univer-
sity; 1 July.

Benedict Cassen, 69; professor emer-
itus of biophysics, University of Cali-
fornia, Los Angeles; 28 March.

John C. Costello, Jr., 53, director,
Thailand Information Center, Battelle
Memorial Institute; 12 February.

Frank A. DeCosta, 62; dean, Grad-
uate School, Morgan State College; 19
June,

Jacob W. Dubnoff, 63; adjunct pro-
fessor, University of Southern Califor-
nia School of Medicine; 30 May.

James H. Fox, 71; professor emer-
itus of education, George Washington
University; 25 June.
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