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The LKB UV Analyzer,

the Uvicord is completely compatible with the UltroRac.
The Uvicord detector unit is here shown incorporated,
with the UltroRac, in a separation system.

@ IN THE SERVICE OF SCIENCE

LKB INSTRUMENTS INC.®12221 PARKLAWN DRIVE @ ROCKVILLE Md. 20852
SALES AND SERVICE THROUGHOUT THE WORLD:

STOCKHOLM, THE HAGUE, COPENHAGEN, ROME, VIENNA, LONDON

A Fraction Larger

Yes, our Fraction Collector, The UltroRac, is
a fraction larger than some others on the mar-
ket, but we do not consider this a disadvan-
tage and neither do our customers who only
speak of the ADVANTAGES of owning an
LKB UltroRac. The UltroRac gives users
reliable collection, ease of operation, easily
varied test-tube capacity and freedom of
choice in the method of collection. Any num-
ber of test-tube racks can be removed from
the collecting platform without interrupting
the collecting process.

Write or phone LKB today for a fully illus-
trated brochure on this QUALITY instru-
ment and the many others in the LKB Labo-
ratory Instruments Line.

® Space Saving

® Coldroom Use

e Standard Test Tubes

e Removable electronic unit
® 200 test-tube capacity

® Time, drop and volume

® Stainless steel support rods

| @ Polypropylene racks

e Provision for event marking
e Power outlet for flow pump
@ Electronic counting system
e Positive flow control
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Introductory biotexts
to help you stimulate

further student interest

Gerking: New

BIOLOGICAL SYSTEMS

By Shelby D. Gerking, Ph.D., Arizona State University.

This new textbook in elementary biology is designed
specifically for the undergraduate who is not a sci-
ence major. It encompasses the breadth and depth
of subject matter that the student can be expected
to master in a one-semester course.

Dr. Gerking’s contention that no elementary text can
do justice to every aspect of biology has led him to
present a select group of topics covering important
biological processes. Man is used as a central
theme, and each major topic is related to some spe-
cial interest that man has in that topic.

More than the usual emphasis is given to the history
of scientific ideas and to bioclogical principles. Less
space is devoted to a review of the plant and animal
kingdoms. In accordance with the current trend, bio-
logical processes and systems are dealt with more
extensively than morphology and taxonomy. The au-
thor recognizes the intimate relationship between
chemistry and biology, and gives it appropriate at-
tention—without stressing it to the exclusion of other
approaches to the solution of biological problems.

Your non-science majors will easily understand the
clear, informal style in which this book is written and
will appreciate the profusion of helpful line draw-
ings, made especially for this text.

About 470 pages, with about 225 illustrations. About $8.50.
Ready April 1969.

)
Guyton: New 3rd Edition

FUNCTION OF
THE HUMAN BODY

By Arthur G. Guyton, M.D., Univ. of Mississippi School of
Medicine.

Here is a succinct combination of complete coverage
and clear, precise expository writing. The New 3rd
Edition of this basic human physiology text is de-
signed for use by college students in the biological
sciences, nursing students, and students in physical
education and paramedical courses. This widely
adopted text will give these students most of the
background in anatomy they need to understand
physiological principles, and enough physics and
chemistry so that they can understand the important
physiological mechanisms of the body.

In this New 3rd Edition, the section on Cell Physiol-
ogy has been almost completely rewritten, and three
new chapters have been added—Fluid Environment
of the Cell and Transport Through the Cell Mem-
brane, The Nerve and Membrane Potentials, and
Muscle Physiology. Special attention has been given
to the discussion of the nervous system  with emphasis
on such topics as: taste—smell—motor functions of the
spinal cord and lower brain stem—basic neuronal
circuits—function of the cerebral cortex—sleep and
wakefulness—intellectual processes.

About 480 pages, with about 360 figures. About $8.50.
Ready March 1969.

Write Education Dept. for 30-day
approval copies:

W. B. SAUNDERS COMPANY
West Washington Square
Philadelphia, Penna. 19105

Armstrong: New 2nd Edition

A Laboratory Manual
for Guyton’s FUNCTION
OF THE HUMAN BODY

By George G. Armstrong, Jr., M.D., National Aeronautics and
Space Administration Manned Spacecraft Center.

This instructive manual is designed as a companion
to the book described above, but it can easily be
adapted for use with other texts. Topics are pre-
sented in the same order as in Guyton, with each
laboratory assignment referring to a specific chapter
in the text.

Dr. Armstrong has revised the New 2nd Edition of
this useful manual to reflect the revisions in Guyton’s
text. He has carefully chosen 30 experiments that
illustrate basic principles in each of the most impor-
tant fields of physiology, ranging from o demonstra-
tion of conduction by depolarization (using the Lillie
iron wire model) to an experiment that measures the
effect of water and salt loads on kidney function.

About 305 pages, illustrated. About $5.25. Ready March 1969.
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Hopi village of Walpi, a pueblo lo-
cated atop a mesa in northeast Ari-
zona. In recent decades education,
wage work, technological borrowing,
and increased communication with
modern American culture have made
marked changes in Hopi culture, but
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If you're in physical

or occupational therapy,
you can step up to

a great career in the Army.

The coupon across the page could make
a big difference in your plans.

It’s the fast way to find out about rewarding
Army opportunities in physical and occupational
therapy, both short-term and long-term.

The major challenge comes from wounded
American soldiers —cases seldom seen in

civilian hospitals. But practice is not restricted
to them. Dependents and retired personnel assure
both well-rounded professional experience

and research in specialized areas.

There are generous opportunities for education, too:

The physical therapy program for college graduates.

This is one of the finest programs of its kind

in the nation. As a commissioned officer

you attend the Medical Field Service School at
Fort Sam Houston, Texas. When you complete
this curriculum, you are fully qualified for
military or civilian practice.

College program for occupational therapy majors.

If you want to become a professionally qualified
occupational therapist, the Army will start helping
in your junior year with a monthly subsidy.

~ After graduation you study at one of the Army’s
modern hospitals in San Francisco, San Antonio
or Washington, D.C. The clinical training you
get fully qualifies you for military or
civilian practice.

122

Clinical affiliation for occupational therapists.

You participate in a 36-week Army clinical
affiliation. This unique program gives you training
and experience second to none. As a second
lieutenant, you can accumulate time during
training that could be credited towards pay and
longevity if you choose a career in the Army.
But—why not clip out the coupon and mail

it today? There’s no obligation and you’ll get the
full story of your opportunities in the Army.

They could make a big difference.

Army Medical Specialist Corps
Office of The Surgeon General
Attn: MEDPT-MP

Department of the Army
Washington, D.C. 20315
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Army SC1-10.69

Medical Specialist Corps

Office of The Surgeon General

Attn: MEDPT-MP

Department of the Army

Washington, D.C. 20315

Please send me full details on my opportunities in

the Army Medical Specialist Corps.

[ I am a college student in my_____year.
My major is
I expect to graduate in

[J Iam a college graduate.
My major was
I am interested in [] occupational therapy.

O physical therapy.
[ I am a qualified physical therapist.
[J 1 am a qualified occupational therapist.

Name Age
Address City.
State Zip Code
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The fiddle-free
phase scope.

The Olympus FH research phase microscope will focus
accurately on a layer in your specimen only two cells deep.

In fact, you can measure the thickness of 2-micron cells to
0.5-micron accuracy with it. And you do it quickly, without a lot
of fiddling at the focus knobs, because the FH's fine-focus
sensitivity is an extraordinary 0.0005mm.

There’s no fiddling with variable condenser rings, either:
our phase optics and condenser are all Zernicke-type, with
condenser ring slits precisely matched to the phase plates in each
objective. Just dial the condenser ring you need, and you have
precise, repeatable phase contrast—no chance of confusing,
mixed-phase results.

Other ways the FH saves you fiddling include
concentric coarse and fine focus knobs; an
interchangeable, 360°-revolving mechanical stage
with concentric controls on two sides; built-in
critical illuminator; and revolving, interchangeable
viewing heads.

If you need a phase scope without the FH phase’s
0.5-micron sensitivity, our model EH phase (with
1-micron sensitivity) includes the same
illuminator, optics and condenser at a lower cost. And
if you need the sensitivity without phase-contrast optics,
the FH is available with bright-field optics, too (you can easily
convert to phase at any time).

All are members of a fully modular instrument line,
accepting the same interchangeable heads, cameras, eyepieces, FEE —_u
objectives and condensers.

And they’re all available for rather less than you'd expect e
such quality to cost. Full details and prices on the ‘
complete line of Olympus instruments for biological -
and research use—and on microscopes for your particular
application—are yours for the asking. Ask.

Olympus FH
Research phase microscope

R
4
H

ey

OLYMPUS CORPORATION OF AMERICA
A PRECISION INSTRUMENT DIVISION / DEPT. S
“opmws 2 Nevada Drive, New Hyde Park, N.Y. 11040

Send information on [J the Olympus FH phase scope with
0.5-micron sensitivity, [J the Olympus EH phase scope,
[ the Olympus FH bright-field microscope, (] phase con-
‘"aslt (;}ph’cs for my current microscope. My applications
inCiuge:

"ih e

e,

Name
Title

Organization
Address
City State Zip.

f———————————

“50 years of precision in microscopy”
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Fluid delivery rates...

Precise...
Consistent...

Controlled...

with new

Coleman Infusion Pumps!

Choose exactly the peristaltic pump you need — single- or dual-
head, with single, multiple or variable delivery rates that are
constant to == 19, — even at levels as low as 0.03 and as high as
7:5 ml per minute. Quiet, contamination-free, they’re so reliable
they can be trusted in the most delicate and demanding applications.
Write to Coleman Instruments Division, Perkin-Elmer Corporation,
42 Madison St., Maywood, Illinois 60153. Bulletin S-3.

PERKIN-ELLMER

{

TOMATIC
ANIMAL
WATERING...

can save you time, money, and a lot of grief.
With a Hardco Automatic Watering System,
lab animals always have a supply of fresh,
filtered water. There are no bottles to refill, .
wash or replace. Personnel are free to do
other things.

Heart of the Hardco System is a leak-
proof dispenser that can be easily activated
by a small animal. A dispenser is installed
in each cage and is connected to the water
source by a network of special plastic piping.

Hardco designs and installs systems for
all species of lab animals. . . for both planned
and existing facilities. QOur catalog goes into
the details. Write for it today.

Hardco Scientific

The Fieldstone Corporation
Hardco Scientific Division
6811 Grace Avenue
Cincinnati, Ohio 45227

|
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MOLECULAR
MECHANISMS OF
TEMPERATURE
ADAPTATION

Edited by C. LADD PROSSER
Published July 1967

A symposium presented at the
Berkeley Meeting of AAAS, De-
cember 1965. AAAS Publication
No. 84, 398 pages, 41 tables, 127
illustrations, bibliography, index.
Regular Price $12.50. AAAS Mem-
bers’ Cash Orders $10.50.

Molecular Mechanisms of Tem-
perature Adaptation is a collection
of papers on the general physiology
of temperature adaptation in cold-
blooded animals, plants, and mi-
croorganisms. Twenty-four con-
tributors from the Soviet Union,
Germany, Canada, Denmark, and
the United States report recent re-
search findings on the diverse
molecular mechanisms of response,
acclimation, and adaptation to heat
and cold in bacteria, plant cells
and tissues, insects, fishes, amphi-
bians, and reptiles.

AAAS
1515 Massachusetts‘Ave., NwW
Washington, D.C. 20005

most formal method of instruction, the
lecture, has been considered most effec-
tive when it serves this emotional com-
ponent (2). The professor as counselor
and adviser serves this emotional factor
even more, it seems, in the many
spontaneous sessions that occur as an
informal part of his job.

In meeting the exhausting demands
of this third personal factor, the crux
of the problem of higher education be-
comes not the integrity of the university,
but the integrity of the professor. Even
in his reluctance to recognize and label
this dimension to his role, he will
quickly note that there is little if any
official reward for his counseling activ-
ity, either by his colleagues as they rate
him as a professional and scholar, or by
his institution as it defines his task.
However, one observation is clear—the
students’ conception of education rec-
ognizes this, as evidenced by its frequent
use, as a useful and necessary com-
ponent of that experience.

RALPH SCHILLACE
Psychology Department, Oakland
Upniversity, Rochester, Michigan 48063
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Animal Experimentation by
High School Students

The National Research Council’s
Institute of Laboratory Animal Re-
sources has recently issued revised
guidelines for animal experimentation
by high school students (I) which are
in no way better and in several respects
worse than its 1960 version. Basically,

" they reaffirm past principles requiring

gentle handling, proper feeding and
housing of animals; the use of anesthe-
sia where appropriate; that “a qualified
adult must assume primary responsibil-
ity” for all animal experimentation; and
that “a trained life scientist, physician,
dentist, or veterinarian directly super-
vise” surgical and pathological studies.
Unfortunately, these guidelines fail
to demarcate socially acceptable bound-
aries for student work since, like
the old guidelines, they place few lim-
its on student experimentation. Thus,
in full compliance with the guidelines,
a high school student (whose work was
exhibited at the International Science
Fair organized by Science Service at
Detroit in May 1968) inserted brain
electrodes into squirrel monkeys (2).
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One of the 25 monkeys used died dur-
ing the fair and postmortem examina-
tion revealed that the electrodes were
so improperly embedded that they were
not even penetrating the brain.

Nor do the guidelines place any re-
straint on, or enunciate standards or
principles to govern the infliction of

pain upon animals other than requiring -

the use of anesthesia where appropri-
ate. Thus, survival surgery such as skin
grafting and removal of organs, induc-
tion of painful pathological conditions,
and abuse of pregnant animals to pro-
duce malformed offspring are com-
monly encountered in science fairs,
where students aged 12 to 18 exhibit in-
dependent work (2). To my mind,
there are strong grounds for restricting

elementary and secondary school stu--

dents to painless animal procedures and
for confining surgical and pathological
studies to institutes of higher education
and research. One-fifth of 802 biology
projects at 10 recent science fairs in-
volved pain or death to higher animals.
Considering the vast range of biological
problems, the great array of plants,
protozoa, and insects, and the many
studies of animals which can be con-
ducted without harming them, it is
profoundly disturbing that one student
in five now chooses a topic in which
animals are hurt or killed. Yet these
new guidelines, which Science Service
has adopted posthaste, pay little heed
to the undesirable moral, social, psycho-
logical, and scientific consequences of
fostering poor, premature, and painful
animal work.

The guidelines’ clauses on supervision
rely upon the student to seek super-
vision and upon his supervisor to de-
termine what standards are advisable.
Unqualified or uninformed supervisors
direct all too many youngsters into
undesirable work. The new guidelines do
not even require that the supervisor be
trained in the experimental procedures
involved. Thus a student can merely
discuss a project with his biology teach-
er or another person who has no special
knowledge of the subject or techniques
involved, and then proceed on his own
at home, usually in a basement or bed-
room, to harm and kill animals in
juvenile emulation of meaningful scien-
tific work. The gmdelmes do not re-
quire adequate experimental facilities
and ignore the threat to life and health
posed by student custody of dangerous
drugs and toxic materials.

As the present guidelines condone
such work, those scientists, educators,
and citizens who are concerned with

10 JANUARY 1969

the humanity and good sense of biology
and of American society should seek
to have better ones formulated.

F. BARBARA ORLANS
7035 Wilson Lane,
Bethesda, Maryland 20034
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Czech Science in Iron Glove

Nelson’s report on the 23rd Inter-
national Geological Congress in Prague
(13 Sept., p. 1116) once again illustrates
the interdependence between the scien-
tific and political areas of life. In recent
years the work in the physiological labo-
ratories of Czechoslovakia has consti-
tuted a highly significant contribution to
the basic and applied sectors of this disci-
pline.

My contact with Czechoslovak in-
vestigators at international congresses
and symposia, study of their publications
in Western journals, and the opportunity
to work with their fellows in American,
English, and Swedish laboratories have
taught me to respect their contributions
and to anticipate their future work.
Now, a sudden shift in political climate
has abruptly dampened and threatens
to extinguish this active physiological
center. Many of the most productive
workers have already fled their native
country and now seek their livelihood in
other places. Contact with those who re-
main is becoming tenuous because we
fear that direct communications from
Western colleagues might jeopardize
their future. Probably parallel situations
can be cited for most other scientific
disciplines.

We must protest this destructive in-
terference with free scholarly endeavor.
I urge that the AAAS inform the
Academy of Sciences in Moscow that
we share what we assume to be their
concern with interference with the scien-
tific work and the scientists of Czech-
oslovakia. We who still enjoy freedom
must be the jealous guardians of these
privileges for our less fortunate col-
leagues.

CHESTER HYMAN
School of Medicine, University of
Southern California, 2025 Zonal
Avenue, Los Angeles 90033

DIAL A
GRADen

FOR CHROMATOGRAPHIC
ELUTION

OR FILLING
ZONAL ROTORS.

The ISCO Model 190 DIALA-
GRAD Programmed Gradient
Pump will form almost any two
component concentration, pH, or
other gradient by simply setting
a series of dials. A completely
mixed, essentially non-pulsating
flow at a uniform rate is produced
with no cams to cut or multiple
solutions to mix at estimated con-
centrations. The shape of the
curve is determined by setting
eleven 0 to 100% dials which rep-
resent the initial, final, and
nine evenly spaced intermediate
ratios. This gives 10 program in-
tervals, each of which are auto-
matically subdivided into five
linear interpolations to produce
a smooth gradient.

Calibrated flow rates from 0.5
to 500 milliliters per hour and
program durations from 10
minutes to 12 days are set with
positive stop switches. The DIAL-
AGRAD will produce linear or
curved gradients with equal ac-
curacy and the program will be
perfectly reproducible run after
run. The instrument takes but a
few seconds to program and re-
quires no attention during a
program run.

For more information, ask for
brochure DP37.

INSTRUMENTATION
SPECIALTIES CO., INC.

4700 SUPERIOR LINCOLN, NEBRASKA 68504
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The
picture-window

microscope

You get up to 214 times more image area with a Leitz ORTHOPLAN
microscope than with conventional wide-field microscopes.

Thanks to the Plano objectives pioneered by Leitz, you get maximum
information over an expanded field of view...see more without
having to change the field.

The ORTHOPLAN gives you unlimited research capabilities, since
a full line of interchangeable optical units and accessories are avail-
able for it. You can use all forms of transmitted or reflected illumina-
tion with the ORTHOPLAN.

For more information on ORTHOPLAN, the finest research micro-
scope in the world, write to Leitz. casss

@ ®
J e&tz E.Leitz,Inc.,468 Park Avenue So.,New York,N.Y.10016

130 SCIENCE, VOL. 163



10 January 1969, Volume 163, Number 3863

AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for the
presentation and discussion of important issues
related to the advancement of science, including
the presentation of minority or conflicting points
of view, rather than by publishing only material
on which a consensus has been reached. Accord-
ingly, all articles published in Science—including
editorials, news and comment, and book reviews
—are signed and reflect the individual views of the
authors and not official points of view adopted by
the AAAS or the institutions with which the
authors are affiliated.

Editorial Board
1969

Emi. Haury KENNETH S. PITZER
WiLLarp F. LiBBY ALEXANDER RICH
Everett T. MENDELSOHN  CLARENCE M, ZENER
JouN R. PIERCE

1970

Ricuarp C. LEWONTIN
ALFrRep O. C, NIEr
FrRANK W. PUTNAM

GusTAF O. ARRHENIUS
Fren R. EGean
Harry F. HarLOW
MiLtoN  Harris

Editorial Staff
Editor
PuiLte H. ABELsON

Publisher Business Manager
DaEL WoOLFLE Hans Nusssaum

Managing Editor: RoBerT V. ORMES

Assistant Editors: ELLEN E. Murexy, JouN E.
RINGLE

Assistant to the Editor: NANcY TEIMOURIAN
News Editor: JoRN WALSH
Foreign Editor: DANIEL S. GREENBERG™

News and Comment: LUTHER J. CARTER, BRYCE
NEeLsoN, PHILIP M, BOFFEY, PETER THOMPSON,
Mar1l MUELLER, ANNE H. LARUS

Book Reviews: SYLVIA EBERHART

Editorial  Assistants: SUSAN  AXELRAD, JOANNE
BELK, ISABELLA BOULDIN, ELEANORE BuTZz, HELEN
CARTER, GRAYCE FINGER, NANCY HAMILTON, OLIVER
HeatwoLE, ANNE HoOLDSWORTH, PaurLa LECKy,
KATHERINE LivVINGSTON, LEAH RYAN, Lois ScHMITT,
BARBARA SHEFFER, RICHARD SOMMER, YA Li SWIGART,
Avrice THEILE

* European Office: 22 Mulberry Walk, London, S.W.
3, England (Telephone: 352-9749)

Advertising Staff

Director Production Manager
EARL J. SCHERAGO KAy GOLDSTEIN

Advertising Sales Manager: RicHARD L, CHARLES

Sales: New York, N.Y., 11 W, 42 St. (212-PE-
6-1858), RoserT S. BuUGBEE; Scotch Plains, N.J,,
12 Unami Lane (201-889-4873), C. RICHARD
CarLis; Medfield, Mass. 02052, 4 Rolling Lane
(617-359-2370), RicHaRp M. EzeQueLrLge; Chicago,
Ifl, 60611, 919 N. Michigan Ave.,, Room 426
(312-DE-7-4973), HEerBerr L. Burxrunp; Los
Angeles 45, Calif., 8255 Beverly Blvd. (213-653-
9817), WINN NANCE.

EDITORIAL CORRESPONDENCE: 1515 Massa-
chusetts Ave., NW, Washington, D.C. 20005. Phone:
202-387-7171.  Cable: Advancesci, Washington.
Copies of “Instructions for Contributors” can be
obtained from the editorial office. See also page
1709, Science, 29 December 1967. ADVERTISING
CORRESPONDENCE: Rm. 1740, 11 W. 42 St
New York, NY. 10036. Phone: 212-PE-6-1858.

SCIENCE

Uneven Effects of Cuts in Science Funding

During the current fiscal year, federal support of academic science
will be at a level a few percent below that of the preceding year. On
the surface, it might appear that such a reduction could be accomplished
with merely some “belt-tightening.” However, the cut is greater than
it seems because inflation and increasing costs have made the conduct
of research more costly. In practice, the effects of cuts have been un-
even, and considerable hardship has been experienced.

Among universities, two types have been particularly affected—the
top private institutions and those that were striving hard to move toward
excellence. Less affected have been some universities that derived part
of their support from the state or from industrial sources. Other uni-
versities that never tried very hard to obtain federal funds had little
to lose or to worry about.

The full extent of damage to top private institutions is difficult to
assess. During 1967 and, especially, 1968, many of them incurred deficits.
Having long enjoyed excellence, they had been among the first to
attract substantial federal support and had become accustomed to it.
Some had derived more than 80 percent of their funds from Washington.
They had made financial commitments for supporting functions, such as
computers and shops, on the basis of an expectation of continued
support. However, Congress seems determined to distribute fewer dollars
more widely. If this policy continues, a major consequence must be the
destruction of much of the excellence that had been built up in major
private institutions.

One of the objectives voiced by some congressmen was to spread
excellence across the land. The National Science Foundation grants
designed to facilitate this development stimulated healthy soul-searching
and imaginative programs, both among successful institutional applicants
and others. The momentum lost as a consequence of the budget cuts
will not be easily recovered.

Within the universities the departments hardest hit have been those
in the physical sciences. The space program has been pruned severely.
The Department of Defense has cut sharply its support of academic phys-
ical science. The National Science Foundation was expected to take
over responsibility for fieilds abandoned by NASA and the Defense De-
partment, but NSF suffered the biggest cut of any major agency. As
a result, large segments of physics departments at leading universities
were suddenly without federal support. The current cutbacks in physics
have been superimposed on earlier contraction. In February 1968, the
American Institute of Physics reported that as many as 16 percent of
qualified academic physicists had lost all federal support.

Another casualty of the budget cuts is support for chemistry. For
many years, federal funding of this science has lagged. Following is-
suance of the Westheimer report in 1965, only modest progress was
made before NSF came under budgetary pressure. For instance, to ease
a serious deficiency in equipment at chemistry departments, this year’s
budget called for a miserly $3.7 million for equipment grants. No final
figure has been named, but it will probably be much below the budgeted
amount.

One cost of the overall cutbacks that is real but not readily mea-
surable is loss of confidence on the part of many scientists in the wisdom
and integrity of the government. When agencies are forced to renege on
moral commitments, who can fully trust them thereafter?

—PniLir H. ABELSON



We weren'’t really sure
the world was ready for our
Model 900 Gas Chromatograph.

But we took the chance.

We put the most experienced
staff of GC development engineers
in the business to work on the first
chromatograph designed the way
we knew it should be. No com-
promises. No cost-cutting. And no
easy ways out.

We knew it would have to sell at
a price above the general level of
the competition. And, frankly, we
had our fingers crossed. But now
you've proved that we shouldn’t

have worried.

It didn't take you long to check
out the specs. And if you're one of
the many who called or wrote to
tell us we've been too modest, or
stood up at meetings and sung the
Model 900’s praises, or even if
you’ve just passed the good word
along—we thank you.

You probably know all about our
unique toroidal oven design. Our
all new injector and detector sys-
tems. The remarkable parametric

ionization amplifier. And the many
other features that have made the
Model 900 the choice of the pro-
fessionals. But we've just come out
with a new 8-page brochure that
tells it all.
Whydon’tyouwriteinforafewand
pass them along to your friends?
Instrument Division, Perkin-Eimer
Corporation, 723 Main Avenue,
Norwalk, Connecticut 06852,

PERKIN-ELMER
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In hope of doing each other some good

To the protein lab:
We would greatly appreciate a letter from every research
team currently engaged either in plucking the amino acids
off a protein or stringing them back on. Tell us in the letter,
please, how our reagent-manufacturing facilities can best
serve you. Awed by your patience at the tasks you have
undertaken, we wish to add effectiveness to our small role
in the scene. We have already put together a sizable line of
protein-lab aids from requests, suggestions, and ideas that
the literature puts into our heads. Surely there is more we
should be offering.

Just to make sure that what you need isn’'t available right now,
it might be well before writing the letter to send for our “Infor-
mational” entitled Eastman reagents for protein and polypeptide

synthesis and structure determination. Address: Eastman Organic
Chemicals, Eastman Kodak Company, Rochester, N.Y. 14650.

One of the more important items listed therein is a grade

of Phenyl Isothiocyanate designated EAsTMAN X1484 to
indicate that it is especially satisfactory for use with the
protein sequenator. Those who have one already or are
getting ready to take delivery should see if they agree. Those
who hadn’t even heard of the protein sequenator should con-
sult European J. Biochem. 1 (1967) 80-91. There they will
learn what a powerful drive is curiosity to know whether
there are differences in the first 60 amino acids of the myo-
globin molecule between the humpback whale and the sperm
whale. They will learn not only that indeed there are differ-
ences at the 4th, 5th, 12th, 13th, 35th, and 45th positions
but that such a drive can improve
the lives and fortunes of many
who will never be lucky enough
to understand that the differ-
ences are important.

Ignore but keep

We are now wind-
ing up our 40th
year in the micro-
film systems busi-
ness. To celebrate
we lure the eye to the
KODAK KOM-90
Microfilmer. In-
stead of microfilm-
ing papers of vari-
ous kinds, it takes
magnetic tape from
a computer and
transcribes the in-
formation content
to microfilm at the rate of 90,000 visible characters per sec-
ond. Wide choice is provided in format, spacing, character

- fonts, and special characters. This permits entry to the human

mind via the human eye, should any human mind ever be
interested enough to look up something in the data. It saves
paper, space to store the paper, and massive frustration in
wading through the paper. Tell the machine which of three
types of retrieval index to put on. A fourth is offered op-
tionally. Interchangeable overlays can superimpose your
charts, grids, or other graphics on the displayed information.

Thus we have labored mightily to make it convenient to
ignore practically everything a computer puts out and yet
keep every bit of it. A faint smile at this achievement is less
likely from “business” computer users than from the “scien-
tific” type.

On the other hand, in case your scientific endeavor should call
for just this convenience, the Business Systems Division of
Eastman Kodak Company, Rochester, N.Y. 14650 wants to find
you.

A little hope for the cities
In our own city we had to go less than a mile from our world
headquarters to take this picture:
e The people who
threw those prod-
ucts of the packag-
ing industry there
didn’t care. They
can’t think of it as
their city. They
have always
thought of it as
somebody else’s
city. They just live
there.
Best way we can
think of to encour-

age tidiness is to convince the people that the cities really are -

theirs. The admirable doctrine that the color of a man’s skin
is irrelevant to his place in society hasn’t convinced them.
Perhaps, then, it is not irrelevant. On that assumption, we
see one way to help a little.

We note, for example, that Kodak cameras and films are
selling like crazy in Harlem. In the nation as a whole, one out
of nine hands thrusting a dollar toward a cash register is black.
Yet not one out of 100 of the owners of those cash registers
has hands of that color. Something out of balance there needs
attention.

One role we have played for the past 75 years has been to
counsel men on setting up independent businesses of their .
own as dealers in our products. Right now we are pushing
that role hard in the centers of the cities. Maybe we can help
convince more citizens that the cities belong to those who
live in them.

EASTMAN KODAK COMPANY  An eavel-opportunity smployer
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THE HISTORY OF

THE EARTH’S CRUST
A Symposium
Edited by Robert A. Phinney

This book presents exciting new
evidence—chiefly from sea-floor
studies — for continental drift.
The papers herein—from a 1966
Goddard Institute for Space
Studies Conference — bring to-
gether evidence from solid state
physics, ocean basins, paleomag-
netism, basement age dating, fos-
sil faunal distributions, and the
structure of mountain belts. Illus.

$13.50

EVOLUTION
IN CHANGING
ENVIRONMENTS

Some Theoretical
Explorations
By Richard Levins

One of the leading explorers in
the field of integrated population
biology considers the mutual in-
terpenetration and joint evolution
of organism and environment.
Environment is treated abstractly
as pattern: parchiness, variability,
range, etc. Populations are studied
in their patterns: local hetero-
genity, geographic variability,
faunistic diversity, etc. Mono-
graphs in Population Biology, 2.

" Cloth, $6.50; Paper, $3.95

TIME'S ARROW
AND EVOLUTION
Rev. edition

By Harold F. Blum:

A milestone in scientific writing
~—the second law of thermody-
namics is applied to the limits
placed upon the evolution of life
by the non-living world. Expand-
ed text, bibliography, new Pre-
face and a chapter on negentropy.
1llus.  Cloth, $7.50; Paper, $2.95

Princeton

University Press
Princeton, New Jersey 08540

for the group of pituitary glycoprotein
hormones, TSH, luteinizing hormone
(LH or ICSH), and follicle-stimulating
hormone (FSH), than for any of the
other pituitary hormones, and questions
can still be raised concerning the purity
of present preparations. The complete
review of the chemistry of mammalian
thyrotropins (TSH) by P. G. Condliffe
(Paris and Bethesda) and by J. G.
Pierce and his collaborators (Los An-
geles) was thus very useful. With a few
exceptions (concerning the possible
presence of tryptophan and glucose in
bovine TSH) the analytical data from
the two laboratories were in reasonable
agreement, but the two speakers cur-
rently hold different views concerning
the important question of whether the
native TSH molecule (with a molecu-
lar weight of approximately 25,000)
consists of subunits. The findings of
Condliffe concerning the behavior of
reduced carboxymethylated TSH dur-
ing gel filtration suggest that TSH may
be analogous to LH in that more than
one peptide chain may be present (sce
below); however, the end-group and
sedimentation-equilibrium data of Pierce
and co-workers point toward a single
peptide chain with a molecular weight
of 25,000. Analyses of the fractions
obtained by gel filtration should solve
the apparent discrepancy. Double-dif-
fusion studies showed various degrees
of immunoreactivity among thyrotro-
pins of different mammalian species,
but none was found between LH and
TSH by this technique. However, with
their radioimmunoassay system, G.
Rosselin, P. Freychet, and J. Dolais
(Paris) stated that some common immu-
nological sites are shared by gonadotro-
pins and TSH, as reported by others.

Y.-A. Fontaine (Paris) considered
the zoological specificity of thyrotro-
pins, reporting the inability of hypo-
physial extracts from eels to stimulate
mouse thyroid gland or sheep isolated
thyroid cells, whereas both mammalian
(bovine) and eel material can stimu-
late the trout thyroid. However, if fish
TSH (carp) is wused in very large
quantities, mammalian thyroids wili
respond, but the activity on mammals
is about 1/300 that observed on the
trout. Lungfish material affects both
mouse and trout thyroids much as does
bovine TSH. An inherent thyrotropic
activity (that is, heterothyrotropic) of
mammalian gonadotropins in fish is
apparent.

M. Jutisz and P. de la Llosa (Paris)
reviewed their work on the separation
of two subunits in the gonadotropin

LH by urea, guanidine, or acid (pH 3),
and their recombination into an active
molecule, an achievement which has
also been reported by Papkoff and
Samy. Luteinizing hormone is begin-
ning to yield some significant sequence
data (Ward, Papkoff), but these were
not discussed. Some disagreement still
exists among workers on mammalian
LH’s even with respect to composition,
with considerable discrepancies noted
in the values for carbohydrate content.

A. V. Nalbandov (Urbana) expressed
his belief that in higher vertebrates FSH
and LH were either released together
(revival of an old idea) or formed a
complex in the blood which acted on
the target tissues. The need for more
than mammalian FSH and LH to pro-
mote ovarian maturation in the chicken
points either to a possible essential
third gonadotropin, serving as a factor
maturing the follicle, in the chicken
pituitary, or to a recognized chicken
gonadotropin which has this function
as well. The activities of gonadotropins
from and in other vertebrate groups
were considered at some length. A par-
ticularly interesting report on the puri-
fication and properties of a gonadotro-
pin from carp was given by E.
Burzawa-Gerard (Paris). This material,
which gives excellent responses in sev-
eral biological assays in lower verte-
brates, does not elicit any responses in
standard tests for mammalian gonado-
tropins such as the Parlow and Steel-
man-Pohley assays. Its composition is
significantly different from that of any
known mammalian gonadotropin.

I. 1. Geschwind (Davis) marshaled
the evidence for the existence of four
major families of hormones: the neuro-
hypophysial hormones, the ACTH-
MSH-LPH complex, the glycoprotein
hormones, and growth hormone-prolac-
tin. Except for the first group, neither
the amino acid sequence of any non-
mammalian pituitary hormone, nor of
any glycoprotein hormone or prolactin,
has been elucidated, and therefore it
would be premature to attempt to de-
velop lines of molecular evolution for
these - hormones. The proceedings of
the colloquium will be published by the
French National Center for Scientific
Research.

Howarp A. BERN
University of California, Berkeley
IrvING I. GESCHWIND
University of California, Davis
Joun G. PIErCE
University of California, Los Angeles
CHoH Hao I
University of California, San Francisco
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