Instructions for Contributors

Manuscripts submitted to Science
for consideration for publication can
be handled expeditiously if they are
prepared in the form described in these
instructions.

Submit an original and two dupli-
cates of each manuscript. With the
manuscript send a letter of transmittal
giving (i) the name(s) of the author(s);
(ii) the title of the paper and a one- or
two-sentence statement of its main
point; (iii) the name, address, and field
of interest of four to six persons in
North America but outside your insti-
tution who you think are qualified to
act as referees for your paper; (iv) the
names of colleagues who have reviewed
your paper for you; (v) the field(s) of
interest of readers who you anticipate
will wish to read your paper.

Editorial Policies

All papers submitted are considered
for publication. The author’s member-
ship or lack of membership in the
AAAS is not a factor in selection.
Papers are accepted with the under-
standing that they have not been pub-
lished, submitted, or accepted for pub-
lication elsewhere. Authors will usually
be notified of acceptance, rejection, or
need for revision in 4 to 6 weeks (Re-
ports) or 6 to 10 weeks (Articles).

Types of papers. Five types of signed
papers are published: Articles, Reports,
Letters, Technical Comments, and
Book Reviews. Familiarize yourself
with the general form of the type
of paper you wish to submit by
looking over a recent issue of the jour-
nal, and then follow the instructions for
that type of paper.

Reviews. Almost all Articles, Re-
ports, and Technical Comments, wheth-
er solicited or not, are sent to two or
more outside referees for evaluation of
their significance and soundness. Forms
showing some of the criteria reviewers
are expected to consider are available
on request.

Editing. Papers are edited to improve
the effectiveness of communication be-
tween the author and his readers. The
most important goal is to eliminate
ambiguities. In addition, improvement
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of sentence structure often permits
readers to absorb salient ideas quickly.
When editing is extensive, with conse-
quent danger of altered meanings, pa-
pers are returned to the author for cor-
rection and approval before type is set.
Authors are free to make additional
changes at this stage.

Proofs. One set of galley proofs or an
equivalent is provided for each paper.
Keep alterations to a minimum, and
mark them only on the galley, not on
the manuscript. Extensive alterations
may delay publication by 2 to 4
weeks.

Reprints. An order blank for reprints
accompanies proofs.

Writing Papers

Organize your material carefully,
putting the news of your finding or a
statement of the problem first, sup-
porting details and arguments second.
Make sure that the significance of
your work will be apparent to readers
outside your ficld, even if you feel
you are explaining too much to your
colleagues. Present each step in terms
of the purpose it serves in supporting
your finding or solving the problem.
Avoid chronological steps, for the pur-
pose of the steps may not be clear to
the reader until he finishes reading the
paper.

Provide enough details of method
and equipment so that another worker
can repeat your work, but omit minute
and comprehensive details which are
generally known or which can be cov-
ered by citation of another paper. Use
metric units of measure. If measure-
ments were made in English units, give
metric equivalents.

Avoid specialized laboratory jargon
and abbreviations, but use technical
terms as necessary, defining those like-
ly to be known only in your field.
Readers will skip a paper they do not
understand. They should not be ex-
pected to consult a technical dictionary.

Choose the active voice more often
than you choose the passive, for the
passive voice usually requires more
words and often obscures the agent of
action. Use first person, not third; do

not use first person plural when singu-
lar is appropriate. Use a good general
style manual, not a specialty style
manual. The University of Chicago
style manual, the style manual of
the American Institute of Physics, and
the Style Manual for Biological Jour-
nals, among others, are appropriate.

Manuscripts

Prepare your manuscript in the form
used by Science. Use bond paper
for the first copy. Submit two dupli-
cates. Double-space title, abstracts, text,
signature, address, references (includ-
ing the lines of a single reference),
figure legends, and tables (including
titles, columns, headings, body, and
footnotes). Do not use single spacing
anywhere. Put the name of the first
author and the page number in the
upper right-hand corner of every page.

Paging. Use a separate page for the
title; number it page 1. Begin each
major section—text, references and
notes, and figure legends—on a new
sheet. Put each table on a separate
sheet. Place figure legends and tables
after the references.

Title. Begin the title with a word
useful in indexing and information re-
trieval (not “Effect” or “New”).

References and Notes. Number all
references to the literature, footnotes,
and acknowledgments in a single se-
quence in the order in which they are
cited in the text. Gather all acknowl-
edgments into a single citation, and
keep them short (“I thank,” not “I
wish to thank™). Cite all references
and notes but do not cite them in
titles or abstracts. Cite several under
one number when feasible. Use the
“BioSciences Information Service of
Biological Abstracts,” BIOSIS, with the
few suggested revisions in International
List of Periodical Title Word Abbrevia-
tions for abbreviations of journal names.
If the journal is not listed there, pro-
vide the full name. Use the following
forms:

Journal: H. Smith, 4m. J. Physiol. 98, 279
(1931).

Book: F. Dachille and R. Roy, Modern Very
High Pressure Techniques (Butter~
worth, London, 1961), pp. 163-180,

Chapter: F. Dachille and R. Roy, in Reactivity

of Solids, J. H. de Boer, Ed. (Else-

vier, Amsterdam, 1960), p. 502.
Illustrations. Submit three copies of
each diagram, graph, map, or photo-
graph. Cite all illustrations in the text
and provide a brief legend, to be set
in type, for each. Do not combine line
drawings and photographs in one illus-
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tration. Do not incorporate the legend
in the figure itself. Use India ink and
heavy white paper or blue-lined co-
ordinate paper for line drawings and
graphs. Use heavier lines for curves
than you use for axes. Place labels
parallel to the axes, using capital and
lower-case letters; put units of measure-
ment in parentheses after the label—
for example, Length (m). Plan your
figures for the smallest possible printed
size consistent with clarity.

Photographs should have a glossy
finish, with sharp contrast between
black and white areas. Indicate magni-
fication with a scale line on the photo-
graph.

Tables. Type each table on a sepa-
rate sheet, number it with an Arabic
numeral, give it a title, and cite it in
the text. Double space throughout.
Give each column a heading. Indicate
units of measure in parentheses in the
heading for each column. Do not
change the unit of measure within a
column. Do not use vertical rules. Do
not use horizontal rules other than
those in the heading and at the bottom.
A column containing data readily cal-
culated from data given in other col-
umns can usually be omitted; if such
a column provides essential data, the
columns containing the other data can
usually be omitted.

Plan your table for small size. A
one-column table may be up to 42
characters wide. Count characters by
counting the widest entry in each table
column (whether in the body or the
heading) and allow three characters for
spaces between table columns. A two-
column table may be 90 characters
“wide. ' o

Equations and formulas. Use quad-
ruple spacing around all equations and
formulas that are to be set off from
the text. Most should be set off. Start
them at the left margin. Use the
solidus for simple fractions, adding the
necessary parentheses. But if braces
and brackets are required, use built-up
fractions. Identify handwritten sym-
bols in the margin, and give the mean-
ing of all symbols and variables in
the text immediately after the equa-
tion.

Articles

Articles, both solicited and unsolic-
ited, may range in length from 2000
to 5000 words (up to 20 manuscript
pages). Write them clearly in reason-
ably nontechnical language. Provide a

xvi

title of one or two lines of up to 26
characters per line and a subtitle con-
sisting of a complete sentence in two
lines with a character count between
95 and 105 for the sentence (spaces
between words count as one character
each). Do not break words at the ends
of lines. Write a brief author note,
giving your position and address. Do
not include acknowledgments. Place
title, subtitle, and author note on page
1. Begin the text on page 2.

Insert subheads at appropriate places
in the text to mark your main ideas.
The set of subheads should show that
your ideas are presented in a logical
order. Keep subheads short—up to 35
characters and spaces.

Provide a summary at the end.

Do not submit more than one illus-
tration (table or figure) for each four
manuscript pages unless you have
planned carefully for grouping. With
such planning many illustrations can
be accommodated in the article. Con-
sult the editorial office for help in
planning.

Reports

Short reports of new research re-
sults may vary in length from one to
seven double-spaced manuscript pages
of text, including the bibliography.
Short papers receive preferred treat-
ment. Limit illustrative material (both
tables and figures) to two items, oc-
cupying a total area of no more than
half of a published page (30 square
inches). A research report should have
news value for the scientific community
or be of unusual interest to the specialist
or of broad interest because of its inter-
disciplinary nature. It should contain
solid rescarch results or reliable theo-
retical calculations. Speculation should
be limited and is permissible only when
accompanied by solid work.

Title. Begin the title with an im-
portant word (preferably a noun) that
identifies your subject. The title may
be a conventional one (composed pri-
marily of nouns and adjectives), a
sentence (containing a verb), or a
structure with a colon (Jupiter: Its
Captured Satellites). Limit it to two
lines of complete words of no more
than 55 characters per line (spaces
between words count as one char-
acter each). Do not use abbreviations.
Type the title in the middle of page 1.

Abstract. Provide an abstract of 45
to 55 words on page 2. The abstract
should amplify the title but should

not repeat it or phrases in it. Quali-
fying words for terms used in the title
may be used. Tell the results of the
work, but not in terms such as
“ was found,” “is described,”
or “is presented.”

Text. Begin the text on page 3. Put
the news first. Do not refer to un-
published work or discuss your plans
for further work. If your paper is a
short report of work covered in a
longer paper to be published in a spe-
cialty journal, you may refer to this
paper if it has been accepted. Name
the journal. If the manuscript has not
been accepted, refer to ‘it as “in prepa-
ration.” Omit references to private
communications. Do not use subheads.

Signature. List the authors on the
last page of the text and give a simple
mailing address.

Received dates. Each report will be
dated the day an acceptable version is
received in the editorial office.

Letters

The Letters section provides a for-
um for discussion of matters of gen-
eral interest to scientists. Letters are
judged only on clarity of expression
and interest. Keep them short and to
the point; the preferred length is 250
words. The editors frequently shorten
letters. See instructions for the prepara-
tion of manuscripts.

Technical Comments

Letters concerning technical papers
in Science are published as Technical
Comments at the end of the Reports
section. They may add information or
point out deficiencies. Reviews are ob-
tained before acceptance.

Book Reviews

The selection of books to be reviewed
is made by the editors with the help
of advisers in the various specialties;
arrangements are then made with re-
viewers. A sheet of instructions accom-
panies each book when it is sent to the
reviewer.

Cover Photographs

Particularly good photographs that
are suitable for use on the cover are
desired.
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THE HIGH-SPEED

ULTROLAB'DILUTER

The LKB Ultrolab Diluter is one of the fastest and
most accurate diluters on the market. It will siphon
up a preset volume of a sample liquid and flush it
out with a preset volume of a reagent at a rate of up
to 1200 times an hour.

The Ultrolab Diluter can also be used as a dispenser,
to dispense one or two reagents at the same high
rate.

Each pump is permanently preset to deliver 10
different volumes, which can be selected by merely
pressing a pushbutton. Three pumps are available

Circle No. 27 on Readers’ Service Card

to choose from, giving in all a choice of volumes
from 10 wul to 3000 ul. These are high-precision
pumps, with an accuracy of =19%, and a reproduci-
bility of =0.5%,. Tight, leak-free operation is achieved
by employing smooth, sapphire pump plungers.
Operation is simple. To change over pumps you just
press a button and remove the pump, complete with
reagent bottle. You can immediately begin dilution or
dispensing for a different type of analysis by plugging
in a spare pump with a new type of reagent. A
convenient hand pipette and a foot pedal control are
available as optional items.

LK

LKB Instruments Inc.

12221 Parklawn Drive, Rockville MD. 20852

11744 Wilshire Blvd. Los Angeles Calif. 90025
6600 West Irving Park Road, Chicago 1ll. 60634
260 North Broadway, Hicksville N.Y. 11801
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Meet the top-loaders that carry a lot of
weight, particularly with people who have
important weighing work to do — the
Sartorius Series 2250 Balances.

These dependable, extremely accurate
instruments have net capacities ranging
from 160 g to 5000 g, with accuracies
from 1 mg to 0.1 g. All 2250’s have all-
digital readout and huge optical scales
with large numerals for easy reading,
even under adverse lighting. They have
no discernible swing or deviation from the
indicated weight, and all models in this
series provide mechanical taring. Some
models even feature automatic leveling
systems, electrical output for external
control or print out of results, and special
tolerance weighing facilities. In short,
there is a Sartorius 2250 top-loader to

meet virtually every non-analytical labor-
atory weighing situation, including direct
weighing of unknowns and animals; rapid
weighing-in of powders, liquids, granu-
lated materials or fabricated parts; toler-
ance weighings; even below-balance
weighings.

Choosing which model best suits your
particular weighing requirements is prob-
ably the most serious problem you'll ever
encounter with a Sartorius top-loader.
The solution to that one is in our compre-
hensive new balance catalog. For your
free copy, just write: Sartorius Division,
Brinkmann Instruments, Cantiague Road,
Westbury, N.Y. 11590.

sartorius balances
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Nomarski interference-contrast micro-
graph of an aluminum-silicate mix-
ture of stoichiometric mullite com-
position showing peritectic microstruc-
ture formed by slow cooling of a ho-
mogenized melt. Interpretation of such
microstructures with the aid of dif-
fusion couple technique results in a
new SiO,-Al,O3 phase diagram (about
X 1200). See page 69. [Ilhan A. Ak-
say and Joseph A. Pask, Department
of Materials Science and Engineering
and Inorganic Materials Research Di-
vision, Lawrence Berkeley Labora-
}or{, University of California, Berke

ey ‘
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Leitz Diavert for transmitted light.

You can attach the Ploem vertical fluorescence
illuminator in less than two minutes.

-
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Introducing the first inverted microscope
designed as an inverted microscope.

The new Diavert was engineered
from the base up as a system designed
to meet the special requirements of
inverted microscope applications.

Leitz, in nearly a decade of
development, made no compromises
with the objectives of stability,
convenience and versatility.

To begin with, the Diavert is
exceptionally stable. That square shape
is as solid as it looks. The base area is
627 cm? The basic mechanical
structure consists of rigid aluminum
castings.

And the Diavert is indeed
convenient. For instance, the 164x160
mm stage is positioned low. You can see
what you're doing when you manipulate
specimens. Focusing knobs are also low.
So your arms don’t get tired.

The image moves in the same
direction as the specimen. Reason:
image-erecting optics. The transmitted
light lamp moves with the stage so it
doesn’t have to be refocused when you
change the specimen plane.

And long working-distance
condensers, up to 64mm, give you plenty
of room above the stage.

As for versatility, the Diavert is a
building block system so you can add or
remove or exchange any accessory in
a matter of seconds.

As the result you can readily
employ all the techniques of light
microscopy: brightfield, darkfield,
phase contrast, polarized light,

You can conveniently use any type of culture vessel
with the Leitz inverted microscope.

differential interference contrast. It

can also be used with the Ploem vertical
fluorescence illuminator. The Diavert
acceptsafullrange of photomicrographic
equipment. '

If you own a Leitz Ortholux II
research microscope, you can
interchange all Ortholux accessories.
And you save the cost of buying them
for the Diavert.

If an inverted microscope would
be useful in your investigations, you
should investigate the Diavert.

For a brochure, please write to
E. Leitz, Inc., Rockleigh, N.J. 07647.

Leitz

Where most new developments start.
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How to use
Gaertner
optical/
instrument
benches
for

lab set-ups,
alignment,
and
vibration
isolation.

—in the lab
or shop

—in
m physics,
m metrology,

m biomedical
engineering,
m spectroscopy,

m vision,

m psychology,
manatomy. . .
you name it.

VISIT OUR BOOTH
PHYSICS SHOW

CHICAGO—FEB. 4-6, 1974

Manufacturers
ot metric
instrumentation
since 1896

GAERTNER’

GAERTNER SCIENTIFIC

CORPORATION
1218 Wrightwood Avenue,
Chicago, Ill. 60614

Phone: (312) 281-5335

3-214

Checking lenses. . .
straight line
set-ups. ..

aligning electronic
parts...or?

Lathe bed optical/
instrument benches.

If your work involves
checking the parameters of
lenses and lens systems, or
the manipulation and
alignment of experimental
systems using lasers,
optical, and electronic
parts and similar devices,
consider a Gaertner optical
bench. It will provide the
stability and precision you
need —with a choice of
options to meet your
specific requirements.

Rugged. These benches
are made of a special,
massive casting with
ribbed design ?or stability —
treated and precision ground
to assure permanent straight-
ness of the guide ways.

Two basic lengths, 160cm
and 120cm are offered. We
can furnish any combination
of these lengths, joined to
provide extra long benches
as needed.

Optical testing. For
accurate testing of lenses,
mirrors, and optical systems
our Model L360N precision
optical bench assembly is
ideally suited for measuring
focal length, resolving
power, distortion, astig-
matism, curvature of field,
coma, spherical aberration
and lateral and axial
chromatic aberrations.

Alignment. If your
laboratory experiments
involve precise, dependable
and stable alignment of
components, as for instance,
laser or photometric systems,
electron guns, breadboarding
or prototype setups, you'll
find a lathe bed bench
indispensable. Or you can
use the bench as a base for
a scale comparator, a flame
photometer, spectro-
photometer, or similar
instrumentation. Ask for
Bulletin 156-73.1

Rectangular flat bgd optical/instrument benches.

You can select these
Gaertner benches in three
basic sizes, all with or
without vibration isolation
air-suspension systems:

2 meters x 57cm; 3'x4' or
4'x6'. They provide a

large stable magnetic
surface, yet are reasonably
portable. With a variety of
magnetic carriages and
other accessories, these
benches give you great
flexibility for positioning,
breadboarding and prototype
set-ups—for holographic
work, instrument experiment
and design arrangements
using folded optical paths,
and more . . .

Vibration isclation. With
the vibration isolation
system you can support
sensitive instruments such
as spectroscopic systems,
interferometers, a micro
balance, etc. Also useful
in photography and
Ehotogrammetry. The

enches are used for many
industrial applications as
well as research. Example:
in a steel mill to isolate
delicate equipment for
monitoring the chemical
composition of the melt
inside a blast furnace.

Unlimited holographic
applications. Gaertner
rectangular optical/
instrument benches can
be furnished with holo-
graphic components for use
in information storage and
retrieval, material studies,
and other work in a broad
range of fields where
holography is being
applied. Examples: (1) the
study of internal stress in
medicinal tablets to
eliminate a problem with
crumbling; (2) micro-
holographic study of tissues
from rats; (3) refractometer
experimentation, (4) the
investigation of the second
harmonic generation of a
laser, and many many
more. . .

Accessories. . . plus an
inexpensive liquid plate-
holder. Gaertner offers
a complete selection of
optical bench accessories
and component assemblies,
including magnetic holders.
The low-cost liquid plate-
holder for real-time
holography permits
processing a plate without
removing from the holder,
eliminating repositioning
problems. Ask for Bulletin
156-72L.10

Double rod benches: inexpensive and versatile.

For less critical applica-
tions, you'll find a double
rod optical instrument bench
excellent. It is a relatively
inexpensive yet sturdy and
straight base for a variety
of carriages and component
assemblies. Available in 1,

2, and 3 meter lengths, with
or without a linear scale.

i

These benches may be used
for lens testing, determina-
tion of coniuﬁate focii of
lenses, or with microscopes
for the measurement of
dimensional changes of
materials such as floor

tile, paper, etc., in various
environments. Medical
researchers have used a
double rod bench in
developing special trans-
ducers for use in open
heart surgery. With the
bench supported over an

Circle No. 16 on Readers’ Service Card

aquarium, they were able
to precisely position
samples and transducers
within the tank.

Accessories. There’s a
complete selection of
Gaertner optical/instrument
bench accessories for all
kinds of set-ups requiring
alignment, positioning,
linear and rotational
movement of test pieces
or components. Included
are calibrated fine x-y
and x-y-z motion stages,
lift-off carriages, micro-
scopes, light sources,
holders, slits, collimators,
and others.

For information on
Gaertner lathe bed and
double rod optical/
instrument benches, ask
for Bulletin 156-73. 1

Information.

Please request literature
on any Gaertner instruments
of interest to you. Or ask
our recommendation for an
instrument designed to meet
your particular requirement.



One camera took all of these pictures
and delivered them inseconds.

Photomicrograph of experimental

Chromatogram of urological
specimen. Type 108.

35mm slide of muscle
structure. Type 46L.

et . e i e e e

Damaged automobile piston.
Type 55 positive/negative.

galvanized coating. X100. Type 107.

Bone combs from Middle
Ages. Type 52.

O i with tumor.
ype 108.

Lun

The new Polaroid MP-4camera.

It's the one camera that couples speed with flexi-
bility.

It fits practically any job you have because it lets
you use 13 different Polaroid instant films in 4 x 5,
pack or roll formats.

They give you exactly the records you need—in
full color or black and white (fine-grain, high-
speed, negative with matching positive, and even
black and white transparencies).

And not one of them takes more than two minutes
to develop.

The modular design of the new MP-4 lets you
interchange cameras, film holders and lenses. Be-
cause the light arms are completely adjustable, it

Polaroid®

canhandleeventhe mostdifficult lighting situations.

Andyou can shoot at any angle or perspective be-

cause both camera mount and column rotate
through a complete 360 degrees.
Andyoucan't go much further than that.
The MP-4 Multipurpose Landcamera be-
longs in every laboratory and photo stu-
dio. It delivers in seconds what other
photographic processes can take
hours to achieve.

For more information or a demonstration,
write to Polaroid Corporation, Dept. 26-254,
549 Technology Square, Cambridge, Mass.
02139. Or call collect (617) 547-5176.
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Worthington Collagenase..

e

White fat cells, obtained by enzymatic digestion of parametral adipose tissue as used in study

asEENE j
of membrane mediated responses.

specifically blended
for cell isolation.

. In microbiological studies of animal cells, it often
is desirable to isolate and separate the cells for further
study. The researcher’s need is to separate the cells from
the connective and cementing materials without damag-
ing the cells themselves.

Many researchers found that a natural mixture of
digestive enzymes produced by a non-toxigenic strain of the
bacterium Clostridium bistolyticum provided the separa-
tion remarkably well. The enzymes, without the toxin
that many of the Colstridia produce, effectively digest
away the materials connecting the cells into a tissue, but
leave the cells themselves virtually untouched.

The enzyme mixture is named after its more unique
member, Collagenase. Worthington supplies Collagenase
in several degrees of purity ranging from crude to highly-
purified; researchers have generally found that the less
purified material is more effective in releasing intact cells
from tissues. The effectiveness, however, seemed to differ
with different tissues, and it did not always match the
quantitative differences noted in our assay labs.

A program was therefore initiated by Worthington
aimed at correlating effectiveness of samples on specific
tissues with results of our own biochemical assays. We en-
listed the support of several dozen prominent researchers;
they evaluated more than a hundred samples of regular
production and specially prepared lots of Collagenase in
their own studies.

Evaluation of these studies has enabled us to cate-
gorize out crude Collagenase into four different types
which are blended and classified according to the specific
tissues for which each is best suited. The four types are
available as listed in our current catalog.

TYPE CHARACTERISTIC TISSUE BEST SUITED

I Normal balance Fat cells; Adrenal tissue
1I High Clostridiopeptidase Liver, Bone, Thyroid
III  Low Proteases generally ~ Mammary

IV Low Tryptic activity Pancreatic Islet cells

The increasing use of Collagenase in cell isolation
is encouraging. Credit for the program’s success is due to
the many researchers who cooperated so openly with their
time and talent.

Your comments and interest are welcome. Addi-
tional information on this application of Collagenase and
a copy of our current catalog are available on request.

\M)RﬂlqilNC.TON

Worthington Biochemical Corporation

Freehold, New Jersey 07728 U.S.A.
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Life Science Research & Analysis

Varian Instruments for

The Varian Techtron 635...
more answers for less.

If your life science problems can
be resolved by UV-Vis spectroscopy,
chances are the 635 can do it. And for
less—less time and trouble, as well as
cost! So...what'’s your problem?

1. If you insist on accurate and
reliable results from your routine anal-
yses, you'd do well to select the high
performance 635M with simple push-
button operation and direct meter
readout (recorder optional).

If it’s clinical surveys with
repetitive measurements of similar
samples, the 635D is for you with
4-digit display of concentration. And
this is only the start:

2. When your work load increases,

add this new versatile Auto-50 Sample
Changer with its vacuum sample
transfer ...

3. or plug in the Digital Printer
for recording results unattended.

4. Need to run multiple samples
simultaneously or run kinetic assays?
Then add this Auto-5 Cell Programmer
with its multi-zero and multi-range
capabilities.

5. Want to follow thermal denatur-
ations or other reactions sensitive to
heat? Just add this Temperature Read-
out Accessory.

6. Monitoring reaction velocities?
Analyzing for components of mixtures?
Then let our Wavelength Programmer

do it automatically, measuring at up

to four wavelengths sequentially. Or
comparing titration curves? Pin-pointing
isosbestic points? This Wavelength
Programmer scans repetitively also!

7. And to overlay your scans, you’ll
want our new X-Y Recorder.

8. Or perhaps you must quantitate
proteins in gel separations. Our Gel
Scanner does it better and faster.

Select whichever you need.. . all
reliable, practical solutions. .. at
reasonable cost. At Varian we design
simpler ways to answer your life science
problems.

For our new 635 brochure, circle
Reader Service No.31.




Flameless
Atomic
Absorption...
trace metals in
micro samples.

If your concern is preserving envi-
ronment or conserving life, you would do
well to investigate the new flameless AA
spectroscopy as performed by Varian
Techtron’s Model 1200 with Carbon Rod
Atomizer. This new analytical tool de-
tects trace elements in picogram (10-12gm)
amounts, often 200 times as sensitive as
conventional flame absorption. The min-
iature tube furnace atomizes microliter
samples in seconds.

Trace metals in body fluids or tissue,
in natural waters or effluents, in soils or

produce . . . all are determined with ease, :

usually with minimal preparation. Toxic
elements in foods, cadmium in hair,
metallic particulates in air. .. all may be
monitored precisely. This flameless AA
is often the only practical method,
especially where sensitivity or sample
volume is limited. (You can still switch
back to flame absorption whenever you
wish). Ask for brochures on this high
performance Model 1200 AA and the
unique Techtron CRA.

Reader Service No. 32.

The Cary 118....for microliter
samples and much more.

Here’s an answer for the dilemma
so common to biochemists: UV absor-
bance measurements of biological
compounds with only micro quantities
available.

The Cary 118 measures samples
as small as 20 microliters. The beam
can be masked down to 1 mm diameter
without degrading performance!

The Cary 118 performs better in the
UV range than any other spectropho-
tometer available . . . with the highest
photometric accuracy of all. Extending
into the far UV, it measures with ease
the concentration of polypeptides or
saturated steroids.

The Cary 118 makes precise differ-
ence measurements for investigating
conformations of macromolecules and
provides derivative spectra to detect
overlapping bands.

And to the Cary 118, with its
calibrated zero suppression, high
absorbing samples are no problem.

This superior Cary 118 performance
may be attributed to both high energy
throughput and negligible stray light.
These are attained by high intensity
sources, dual prisms with high UV dis-
persion, and the unique Cary V-beam
geometry that focusses more energy
on the sample and uses less reflecting
surfaces.

The versatile Cary 118 adapts for
repetitive scans, multiple samples,
fluorescence excitation, scattered trans-
mission, and more. As for convenience,
it's unsurpassed: digital display of con-
centration, % T or absorbance (seven
ranges) . . . and, indispensable for
overlaying spectra for comparison of
titrations or slow kinetic changes, a
digitally coupled scan and chart drive.

Yes, to study macromolecules in
micro quantities, the Cary 118 is the
logical, and often the only, choice.

For information, circle
Reader Service No. 33.



Varian Instruments for
Life Science Research & Analysis

For analysis of difficult samples...

two chromatographs you can trust.

Model 4200 gives you more analytical
power for complex samples than any
other LC system.

It’s the only LC system that provides
all these major advantages: 5000 psi
injection, 5000 psi pumping system, multi-
linear solvent/flow programming (MLSP),
and a choice of detectors, including
Variscan™ the detector that makes it
possible to detect and analyze any
compound that absorbs in the UV-Vis,
from 210 nm to 780 nm.

The precisely controlled high-pressure
(5000 psi) pumping system assures ac-
curacy and reproducibility of peak areas
and retention times. This system also
permits you to utilize the full resolution
and speed of MicroPak™— the most
efficient LC columns.

For the most difficult LC analyses...Model 4200

For the most difficult
GC analyses...
Model 2100

Model 2100 can help you operate
easily and efficiently with difficult samples
such as you encounter in analyses of
drugs of abuse, pesticides, steroids,
< pharmaceuticals, and other compounds
which are metal-sensitive.

Here’s why.

Model 2100 has an all-glass system
and on-column injection, so sensitive
compounds do not contact metal. Negli-
gible dead volume provides superior
resolution and sensitivity. The large (3000
cubic inch) U-column oven has uniform
heat distribution and precise temperature
control, even when temperature pro-
gramming. And Model 2100 is available
with an Automatic Linear Temperature
Programmer which automatically pro-
vides reproducible column-oven
temperature programs.

: g A solid state dual and differential
JFET electrometer is standard on all
models. And the ability to run as many

as four detectors
and four U-columns

For extraordinarily difficult samples,

you can set the MLSP to form solvent sunu]taneous!y

gradients of virtually any shape — linear, gen JOBTHAR NI

nonlinear, convex or concave, and of P roducznvnty and

any duration from one minute to operxing flexibiity.

six.p[us days_ Reader Service
Combine Model 4200 with the Vari- No.35.

scan UV-Vis detector and you can make
LC measurements at the maximum ab-
sorption wavelength of compounds that
absorb in the entire UV-Vis spectral
region from 210 to 780 nm with no
sacrifice in efficiency. And, when-
ever you wish, you can quickly stop
flow, push a button, and obtain
absorption spectra of individual
peaks in your chromatogram.
There’s no other LC system
anywhere that can even begin to
compare with it. Details, including
chromatograms and specifications,
are yours for the asking.
Just circle Reader Service No.34.



Varian Instruments for

Life Science Research & Analysis

Our E-Line
Spectrometer
owners are
the best
advertisement
we have.

We don't spend a lot of money ad-
vertising our E-Line Spectrometers. We
don’t need to. Our owners do it for us,
by word of mouth, with their consistently
glowing recommendations, and for most
prospective ESR users, that carries more
weight than all the advertising in the
world. What do our owners say about us?
The most typical comments praise our
performance. That’s because we make the
most sensitive ESR systems in the world.
Our owners laud our reliability and
versatility, too. And just look at some
of the areas they’re using spectrometers
to investigate.

Organic Chemistry: Free radicals in
solution, kinetic studies, triplet states.

Physical Chemistry: molecular
structure, relaxation studies, exchange
phenomena, quantitative studies.

Inorganic Chemistry: transition
elements, electronic wave function.

Analytical Chemistry: impurity
studies, drug detection.

Solid State Physics: impurities in
semi-conductors, conduction electrons,
energy transfer.

Biological Sciences: Nitroxide spin
labeling of macromolecules, protein
investigations, irradiation damage.

What'’s more, Varian’s E-Line Spec-
trometers are backed by an on-going
program of applications development, the
best and most complete such program
in the industry. That’s something our
owners really appreciate.

But don’t take our word for all this.
If you'd like to hear about our ESR
Spectrometers first hand from an E-Line
owner, simply call your local Varian
salesman. He'll be happy to set it up.

In the meantime, send for a copy of
our E-Line Brochure. Circle Reader
Service No. 36.

Inside the EM-360
NMR Spectrometer

An NMR Spectrometer is only as
good as its component parts, and that
makes the EM-360 the best low-priced
60-MHz system in the world.

Let’s start with the heart of any
NMR system, the magnet. We make our
own—always have. That’s because we
feel the magnet is the most important
part of an NMR system, and we simply
don’t trust its manufacture to anyone
else. We make them well, too. We’re the
largest manufacturers of precision
electromagnets in the world. Each year
we make as many as all the other man-
ufacturers combined. This means we
have not only the capability to produce
top-quality magnets, but also the ex-
pertise that only comes from years of
research in the field, and it’s all been
brought directly to bear on the EM-360.
Precise temperature control and magne-
tic shielding isolate the magnet assembly
from environmental changes and insure
maximum field stability. The magnet is
caster mounted and can be positioned to
suit individual requirements. No special
services, i.e., cooling water, etc., are re-
quired. All you need to activate this mag-
net is 150 watts of 110 volt ac power.

Now let’s take a look at the EM-360’s
radio frequency section, the electronics
that supply the rf signals used to irradiate
the sample, detect the NMR signal sam-
ple, and feed it to the recorder. Varian’s
been making NMR spectrometers
longer than anyone. We made
the first one, and we've continued
to improve our electronic design
ever since. It shows up quite
nicely in the simple, efficient
integrated circuitry used
in the EM-360. On the
EM-360, rf field is con-
trolled directly from the
console and is continu-
ously variable from
0.005 to 0.5 milli-
gauss. For routine
spectra, we've indi-
cated a standard
setting. For more

exacting work, we've allowed you to take
complete control. The EM-360 probe
uses a 5-mm sample tube, the same size
used by the vast majority of NMR
spectrometers.

Last, but far from least, the EM-360
uses a big 11 by 17-inch YT recorder
to give you the biggest results around.

This has been just a brief look inside
the EM-360. Send for a brochure on
the system and take a look at the out-
side, as well. Reader Service No. 37.

Varian Associates
Instrument Division,

611 Hansen Way,

Palo Alto, California 94303.

varian




This IS a new
P.A.G.E.

 DESTAINER POWER SUPPLY OPS

Pharmacia Gel Electrophoresis System

for polyacrylamide gradient electrophoresis
and other P.A.G.E. techniques

The complete system
Full capabilities for the new pore gradient electrophoresis
technique, two dimensional studies, gel rod electro-

phoresis.

Polyacrylamide gradientgels PAA 4/30

Convenient ready-to-use gradient gel slabs give extreme
resolution over the whole range 50,000—2 million MW.
Self-limiting migration concentrates the zones after sepa-
ration by molecular size.

Gel electrophoresis apparatus GE-4

4 gel slabs, 12 samples on each, or 16 gel rod capacity.
Robust moulded construction with built-in cooling system.
Full range of accessories for all applications.

Electrophoresis power supply EPS 500/400

Compact, all solid state. 0—400 mA constant current,
0—-500 V constant voltage with automatic cross-over.
Maximum effect 60 W. Full personnel and instrument
protection. Available 1974.

Gel destainer GD-4

Electrophoretic or diffusion destaining of slabs or rods in a
single operation. Twin cells. Active dye removal and sol-
vent circulation. Results can be inspected at any time.

Destainer power supply DPS

Compact, reliable, all solid state. Push-button selected
constant voltages 12, 24, or 36 V. Timer controls electro-
phoretic destaining up to 90 minutes.

Find out more about the Pharmacia Gel Electrophoresis System from your usual supplier of Sephadex * and Sepharose®.

I —— N

Pharmacia (Canada) Ltd. .
2044 St. Regis Boulevard Pharmacia
Fine Chemicals

Pharmacia Fine Chemicals Inc.
800 Centennial Avenue
PISCATAWAY

New Jersey 08854

Phone (201) 469-1222

Dorval, Quebec, Canada
(514) 684-8881
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Should your next
step be a Forma
- forced draft
CO, incubator?

All Forma forced draft CO2 incubators are ideal for tissue culturing with UN-I-TROL direct CO
setting and KWIK-PURGE automatic CO2 tension recovery. A self-contained air supply eliminates
the need for a lab air source. Stainless steel unitized construction is standard.

Step up to Forma. Call or write today for further details.

Forma'’s new reach-in incubator provides
as much incubation space as a small
environmental room (29 cu. ft.), with all
the convenience features of smaller
incubators. A digitally set temperature
controller {standard) allows temperature
set point control within 0.10 C. Direct
dial Rh is standard. Air flow is horizontal,
eliminating desiccating effects.

Model 329 D is 329 times two. 13 cubic
feet of tissue culture space, with
separate controls for each chamber. The
SAF-A-LERT alarm sounds should the
unit deviate from its set temperature.
(just like its little brother.)

The model 329 is specifically designed to control
temperature at 37.50 C, humidity at 98%, and
CO2 tension between 0% and 20%. Temperature
range is 50 C above ambient to 60° C, uniform to
+ 0.250 C.

Forma Scientific®

BOX 649- MARIETTA, OHIO 45750 - 614/373-4763  TELEX 24-5394

Circle No. 3 on Readers’ Service Card
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HOTTEST TEACHING MACHINE IN SCIENCE TODAY

It looks different. 1t is different. 1t's totally
designed for science teaching. Academic
StereoZoom Microscope by Bausch & Lomb
lets science students relate to the specimen
being studied without having to take a course
in microscopy first.

This unique, Bausch & Lomb microscope
combines stereovision with an exclusive

zoom magnification that makes for a natural
relationship between the student and the
specimen. Scanning the field at low magnifi-
cation or zooming to a specific detail at high-
er magnification is as non-technical as watch-
ing a quarterback on TV. And list prices for
this American-made instrument start at $151.*

BAUSCH & LOMB (§)

SCIENTIFIC OPTICAL
PRODUCTS DIVISION

26622 Bausch Street, Rochester, N.Y. 14602

There is no longer an illumination prob-
lem. The turn of a knob allows selection of
reflected light, transmitted light or a com-
bination of the two, and it uses just one
light bulb!

These new instruments are well built, with
every safeguard to prevent damage to assure
long, maintenance-free, lifetime use.

Write for the new catalog 31-2395 and
our free demonstration offer, today.

StereoZoom. Reg. T.M. Bausch & Lomb. ‘Fixed power model F-15. lllustrated—Zoom model Z25L2, suggested list, $231.

Circle No. 29 on Reader Service Card for demonstration
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40 000 scientifiques
achéetent chague mois
‘La Recherche’
10000 d’entre eux
ne sont pas francais
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If LA RECHERCHE has an international readership, it's probably simply because

its contents is international. You'll find well known French authors in LA RECHERCHE :
E. Baulieu, F. Jacob, P. Jacquinot, F. Morel, X. Le Pichon, A. Leroi-Gourhan,

L. Lliboutry, J. Monod, C. Ropartz, Ch. Thibault among many others. But you’ll also
find articles by H. Alfvén, J.E. Cleaver, Hong Yee Chiu, Th. Dobzhansky, G. Natta,

: 0. Morgenstern, C. Ponnamperuma, D.W. Sciama, J. Tuck, S. Uyeda...
Enough name-dropping. Distinguished names are not sufficient to make a good
publication. (Some of our predecessors prove this.) Written by scientists for scientists,
LA RECHERCHE covers everything from biochemistry to astrophysics. But it does

not stop at doling out monthly slices of a cake baked of arbitrarily selected

_ “good” articles.

You see, we think that LA RECHERCHE is the best interdisciplinary monthly.

But, as its publishers, we have our prejudices.

What do you think? Even if your French is a little rusty, you can judge for yourself

- free of charge - over a period of 3 months. All you need to do is fillin and return

the coupon below.

] Special offer

limited to residents of United States

Name

Address | wish to receive the next 3 issues of
LA RECHERCHE on a trial basis. If

interested, I'll settle your invoice on
receipt of the third issue and benefit
from the special subscription rate

of $ 17 instead of the usual $ 23 for a
year’s volume of 11 issues. Otherwise
I'll keep the 3 issues received at no
charge to me.

EUSN

Mail to LA RECHERCHE, 4, place de I’Odéon, 75006 Paris, France.
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Photomicroscope lll—there’s room at the top
because of what’s in the middle and the bottom.

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

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

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

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

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

Nationwide service.

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

THE GREAT NAME IN OPTICS




Qtam? Sno

Doesnt anybody in
the computer business
speak English?

The computer business has created its own

language.
“Computerese’

It helps computer people communicate with
each other about computers. But it doesn't help
them communicate with other people.

We want to make computers easier for you
tounderstand.

Because the difference between the right
and wrong way of using them can meanalottothe
profitability of your company.

So were going to dispense with computerese
and talk a language businessmen can understand.



bol? Bomp?

Like $$$$$$.
Our computers costalotless. Often 50%

less than the big, complicated computers most
companies are using now.

And the way they solve problems is simpler.

Morereliable. Easier to work with.

Simple? Reliable? Inexpensive?

What kind of computer company would dare
utter such strange things?

Data General.

The world’s fastest growing maker of small
computers.

You probably haven’t heard of us before.
But you're going to be hearing from us again.

A lot of what you hear will be hard to believe.

But it won’t be hard to understand.

DataGeneral

The computer company you can understand.

¢» Data General Corporation Southboro, Mas: ts01772,(617) 485-9100.
Datagen of Can ada Ltd., HlIQub (8]9)7702030/D G cral Europe, Paris, France 504-23-44
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FREE MICROSCOPE BUYING GUIDE

.. UNITRON

Shown here in miniature are just some of the informative brochures
which comprise the UNITRON Catalog . . . your buying guide to quality
microscopes at prices within your budget. Whether your application
is routine laboratory analysis, advanced biological research, or
industrial quality control, you will find the instrument you need
in UNITRON’s complete line.
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TRY ANY UNITRON MICROSCOPE
FREE FOR 10 DAYS

A salesman's demonstration gives you only about 30 minutes to
examine a microscope, hardly the best conditions for a critical
appraisal. But UNITRON's Free 10 Day Trial gives you the opportunity
to evaluate any model in your own laboratory and prove its value
in your own application before you decide to purchase. See for
yourself, as have thousands of other buyers, why . . .

UNITRON Means More Microscope for the Money.
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Mr. Sucy, is anyone using microfiche
readers in teaching?

Jim, where can I apply for Federal fund-
ing of my research on picture-taking as
a guidance tool?

What is the evidence, Jim, for increased
retention with audiovisual aids?

Sucy, I need to set up a course in non-
destructive testing. What do I do?

Does Kodak have any suggestions on
how our professional society can reach
its members with packaged training?

& i . LT
Where can I buy a Kodak visualmaker
kit?

Service to education

James G. Sucy is the name. Manager, Education
Markets Services, is the title. Address: Eastman
Kodak Company, Rochester, N.Y. 14650. Phone:
716-724-4501. Function: to find the person in the
best position to field any teacher’s question that relates
any Kodak product or service to the educational
process. “Teacher” covers professor, educator, trainer,
instructor-whatever you think it should cover. Patterns
discerned in the questions will shape next year’s and
next decade’s Kodak products and services.

What type of programs do you have for military

trainers?
Does Kodak have any workshops for teachers?

Can you help me plan a new projection room?

Do YoU HAVE ANY RECOMMENDATIONS ABOUT MAKING SLIDE-TAPE INSTRUCTIONAL UNITS?

Can you give us some information about using microfilm
in our school library?

What services does Kodak have for junior high schools?

.Dox/azngaﬁfzzadwowmwuw
of AL Can Ap bL 0 protegrapity €

Please send me some information about photography at the grade-school level.

How DOES KODAK ANALYZE AND PLAN TRAINING PROGRAMS?

I1'd like to talk to someone about computer-assisted instruction

for our industrial training.
Do you have any information about careers in photography?

J’WMWWZ‘A’W%
part a ficgh Aehool phots elit?

Does Kodak have any films for loan about picture-taking?

Would you send me information about the flexible classrooms
in your new education center.

Should I use rear or front projection in our new building?

Our school of dentistry is individualizing. Do you have any
information to assist us?
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Solubilizes better than
anything available today.

WARNING @ New England Nuclear

DIRECTIONS

Cat. No. NEF-935

PROTOSOL

TISSUE AND GEL SOLUBILIZER
0.5 MOLAR SOLUTION

And it is available today:.

@2 New England Nuclear

575 Albany Street, Boston, Mass. 02118
Customer Service 617-482-9595

Canada: NEN Canada Ltd., Dorval. Quebec, Tel: (514) 636-4971. Telex: 05-821808
Europe: NEN Chemicals GmbH. D6072 Dreieichenhain. Siemensstrasse 1, Germany. Tel. Langen (06103) 85035
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Sources for
nuclear

Instrument
calibration

All nuclear counting systems and most radio-
analytical procedures require the use of calibrated
reference sources to determine the efficiency of
sample preparation, the absolute counting effi-
ciehcy of the detection system, or to provide a
convenient check on the proper performance of
the instruments.

In the current catalog New England Nuclear lists
over 100 reference sources of the most commonly
used radionuclides—alpha, beta, gamma, simu-
lated, electron, X-ray, and liquid scintillation;
calibrated and uncalibrated; in rod, disc, and vial
form. Each calibrated reference source is accom-
panied by a Certificate of Radioactivity Calibration
which describes the method of fabrication and the
method of assay and lists an analysis of the errors
associated with the calibration measurement.

Orders for custom reference sources of other
radionuclides are welcomed —we can supply
sources of over 100 different radionuclides. Send
for our free catalog.

New England Nuclear

575 Albany Street, Boston, Mass. 02118
Telephone (617) 426-7311 Telex: 094-6582

Canada: NEN Canada Ltd, Dorval, Quebec. Tel: (514) 6364971
Europe: NEN Chemicals GmbH, D6072 Dreieichenhain,
Siemensstrasse 1, Germany. Tel: Langen (06103) 8353
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after a lengthy discussion of the fact
that a garbage collector can be replaced
more easily than, say, a brain surgeon,
they say, “Within science some men
are more easily replaced than others.
. . . It may not be necessary to have
80 percent of the scientific community
occupied in producing 15 or 20 per-
cent of the work that is used in signifi-
cant scientific discoveries, if perhaps
only half their number could produce
the same work.” Thus the fact that
some men could be replaced becomes
an indication that the work could be
done even if these men were removed
from the work force without being
replaced.

Faulty logic is apparent in the in-
troduction of evidence that a great deal
of work in physics is not cited at all.
Even if “cited” is equivalent to “used,”
this evidence is irrelevant to the main
thesis. To say that some obscure
physicists do not contribute is not to
deny that many others do contribute.
Obviously, in physics as in garbage
collecting or sociology, some workers
are unproductive, and that was true
even when we had one-tenth as many
physicists as we have today. It might
be more relevant to see if the per-
centage of uncited work has increased
as the number of physicists has grown.
In any event, because of the way the
grant system works, it is unlikely that
unproductive physicists absorb much of
our research budget.

Many factors that could have a bear-
ing on Cole and Cole’s interpretation
of their data are either ignored com-
pletely or else dismissed by the intro-
duction of some questionable hypothe-
sis.

1) They do not mention that some
fields of research are more popular
than others. A person working in acous-
tics will receive fewer citations than
a worker in high energy physics.

2) The possibility of more than one
“generation of influence” on a paper
is dismissed with a hypothesis that a
search of further generations would
not add many names that “appear more
than once.” But these names are the
very names that the Ortega hypothesis
is all about. It seems odd to set out to
test a hypothesis concerning the effects
of obscure researchers, then to say we
do not have to look very far for
these effects because these men can be
replaced, and finally to say that we
could therefore have progress without
them or without any replacements for
them.

3) Although Ortega specifically re-

SCIENCE, VOL. 183



ferred to “experimental science,” Cole
and Cole make no distinction between
experimental and theoretical work, and
they use the words “work” and “ideas”
interchangeably. Consider a 1968 paper
by Gell-Mann, Oakes, and Renner (1)
in the 1971 Science Citation Index. It
cited 26 papers; all were by theorists. A
check of the cited papers shows that al-
most all of the papers cited in them were
also by theorists. The only references
to experimental work were “second-
generation” citations of books or review
articles. But review articles were ex-
cluded from Cole and Cole’s study
because they would “distort . . . [their]
results.” Thus their methods must lead
to the conclusion that Gell-Mann et al.
are not influenced by experimental re-
sults!

Recognition of the difference between
theory and experiment makes the
“Pointilliste” analogy more understand-
able. We may say that experimentalists
fill in points on the canvas, while
theorists try to recognize the picture
that emerges. Eventually a theorist will
say, “Aha, it’s a giraffe (or an octet).”
Maybe the theorist does not need every
point in order to recognize the giraffe;
maybe some experimenters fill in more
points than others; maybe some work-
ers are filling in some obscure cloud
in the background instead of parts of
the giraffe. But if too many points are
missing, the picture is unrecognizable;
theorists are already asking for points
that are not being filled in because of
budget limitations. It is difficult to de-
cide, before the picture is recognized,
which points will be significant, and
thus where to place our dwindling re-
sources, but it must be better to base
the decision on analysis of the physics
rather than on mere numerology.

JouN D. McGERVEY
Department of Physics,
Case Western Reserve University,
Cleveland, Ohio 44106
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Being intrigued by the hypothesis of
Cole and Cole that the “contribution to
scientific progress” of an individual can
be determined by “citation analysis,” I
decided to engage in the exercise in
ego gratification that this hypothesis
suggests. Looking up my own work in
the 1972 Science Citation Index, 1
found, among other things, two refer-
ences to a humorous letter I wrote to the
editor of Physics Today (I) about what
physics would have been like if the
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It amounts
to the same thing.
Everytime.

With our new Micro BIOPETTE semi-
automatic pipettes, you set the lambda
gauge, and then deliver exactly the
same amount of liquid everytime (until
you re-set the lambda gauge). It's ac-
curate, and more reproducible than
hand pipetting.

All of which make our Micro BIO-
PETTE ideal in applications where
accuracy and reproducibility are musts.
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present mechanisms for research fund-
ing and publication had existed in the
time of Copernicus and Kepler, mak-
ing this letter one of my “major con-
tributions to scientific progress” for that
year. These references were due to two
letters to the editor that were critical
of mine. Nevertheless, they provided
me with two citations, just as this letter
will provide a citation for Cole and
Cole. Hence, if a couple of more criti-
cal letters are published on the article
by Cole and Cole, their work can, by
its own standards, be said to have
contributed about as much to scientific
progress as my joke about Copernicus.
ROBERT J. YAES
Department of Physics,
Memorial University of Newfoundland,
St. Johns, Newfoundland, Canada
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The criticisms of our article fall into
two categories: (i) Citations are an in-
adequate way to measure the quality
of scientific work or intellectual influ-
ences on it; and (ii) the conclusions we
reach concerning the size of science are
not warranted by the data.

First consider the specific criticisms
that are made of the use of citations.

1) The number of citations received
by an article is dependent upon the
“popularity” of the specialty (McGer-
vey). This is only partially true. The
sheer size of a field is not, in fact,
closely related to the number of cita-
tions papers receive. While large spe-
cialties have more participants, they
also have more literature to draw upon.
Papers published in the larger specialty
of solid-state physics, for example, do
not receive more citations than those
published in the smaller specialty of
high energy physics. Further, McGervey
assumes that the popularity of a spe-
cialty has nothing to do with the cur-
rent opinion by scientists of the relative
importance of work done in that spe-
cialty. Is acoustics merely a less popu-
lar specialty than high energy physics,
or does high energy physics, more than
acoustics, address a set of questions
which are seen by physicists as more
central to the advance of physics in
general?

2) Experimentalists “fill in points on
the canvas, while theorists try to recog-
nize the picture that emerges” (Mc-
Gervey). Two things are implied here:
that experimentalists make many minor
(infrequently cited) discoveries that

contribute to the syntheses of the
theoreticians and that theoreticians
frequently do not cite the work of
experimentalists that they have used.
Important experimental work and tech-
nical innovations are frequently cited.
For example, the most cited scientist in
the 1971 Science Citation Index (SCI),
O. H. Lowry, is cited for the develop-
ment of a technique. Also consider the
paper by J. H. Christenson et al. (1)
reporting the violation of CP (charge
and parity) conservation. In the first
5 years after it was published, this
article received a total of 369 citations.
Although Christenson, a graduate stu-
dent at the time, was the first author,
the two senior authors, J. W. Cronin
and V. L. Fitch, received a total of 261
and 160 citations, respectively, to other
papers on which they were the first
author. On the matter of influential
work going uncited, this certainly hap-
pens in specific papers. What is im-
portant, however, is whether or not
there is significant work which received
few or no citations in the entire body
of literature. One only has to consider
the example used by Goudsmit himself.
Although Fellgett and Jacquinot are
not cited by Becker and Farrar, Fellgett
received 33 citations and Jacquinot 42
(not counting self-citations) in the 1972
SCI. These totals would put them in
the top 10 to 15 percent of all scien-
tists. Although any one paper may fail
to cite a paper that has been influential
in its genesis, the critical point, which
is missed by Goudsmit, is that the prob-
ability of an important paper going un-
cited in the entire body of literature
is low.

3) One of the most frequent criti-
cisms of the use of citation counts to
measure the quality of work is that it
is impossible to tell the difference be-
tween a “positive” and a “negative” ci-
tation. This criticism is based upon
an incorrect definition of high-quality
work. “Correctness” is only one of the
criteria we use in evaluating scientific
work. Much trivial work is “correct,”
and much important work turns out in
historical retrospect to have been “in-
correct.” If we take Kuhn’s (2) argu-
ment seriously, then the work of most
of the great figures in the history of
science was in a sense “incorrect.” A
paper which is important enough to
receive a large number of critical cita-
tions is probably a significant contribu-
tion. Why would a large number of
scientists waste their time pointing out
a trivial error? In fact, they do not.
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Papers which are trivial and receive
critical citations will not accumulate
large numbers of citations. Thus, Yaes’
letter, which received two critical cita-
tions, is not, even by our own rough
empirical measure, a significant contri-
bution.

4) Counting citations in an inade-
quate way to evaluate individual scien-
tists when tenure or other similar de-
cisions are made. We cannot emphasize
strongly enough that we totally agree
with this point. Nowhere have we ever
suggested that citations be used as a
basis for rewards. Sociologists use cita-
tion analysis to study the community
of scientists, not individual scientists
per se. In any large aggregate of scien-
tists there will be a relatively high cor-
relation between the number of citations
received and other methods of evalua-
tion. There will always be individual
cases, of course, where the rough sta-
tistical measure is inaccurate. Using
citation counts to determine the future
of a scientist’s career would be com-
mitting the “fallacy of misplaced con-
creteness,” would be reifying the sta-
tistical indicator, and would be grossly
unfair to the individuals involved. Al-
though counting citations is indeed a
rough way to measure quality and
influence, it has allowed us to address
a whole range of substantive problems
which, heretofore, were not negotiable
because there was no adequate mea-
sure of research performance. Max
Delbruck was well aware of the need
at times for adopting less than perfect
measures, as long as the scientist is
aware that his measures are crude. His
“principle of limited sloppiness” (3)
does not, of course, excuse muddled
thinking or poor logic. But his idea shows
an acute awareness of the processes by
which knowledge advances at various
stages in the development of disciplines.

Finally a word about criticism by
some natural scientists of work in the
sociology of science. When a physicist
publicly criticizes the work of another
physicist, he is usually advised to be
at least somewhat familiar with the
literature on the subject of debate.
When some natural scientists publicly
criticize the work of sociologists of
science, they do not appear to be
familiar with literature on the topic.
The criticisms about citation counts in
the letters here are a case in point.
There is now a substantial body of
literature on the methodological prob-
lems involved in using citation counts.
Virtually all criticisms raised in these
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letters have been analyzed in some de-
tail in this literature. Critics of citation
analysis have a responsibility to fa-
maliarize themselves with this literature.

The second criticism of our paper
suggests that even if most scientists are
indeed rarely cited (accepting this in-
dicator of influence as valid), this does
not mean that scientific progress would
be unaffected by a reduction in the
number of scientists. Consider Mc-
Gervey’s implicit assumption that, since
all research scientists might contribute
some slight piece of relevant knowledge,
they are therefore deserving of support.
In a world in which resources were
unlimited, we too would be in favor of
the society supporting anyone who
wanted to be a scientist. Science is cer-
tainly an intrinsically more interesting
and worthwhile endeavor than many
others. Unfortunately, we live in a
world in which there is a limitation on
available resources. In such a situation,
rather than bemoan the sad state of
science, it is the responsibility of the
scientific community to consider how
the limited resources we do have can
be most effectively utilized.

Nowhere in our article do we suggest
that there should be any cutback in the
level of spending for scientific research
and development. Our findings raise
the issue, however, of whether limited
resources might best be concentrated
in support of the relatively small num-
ber of scientists who have the highest
probability of making significant dis-
coveries. We hypothesize that such a
policy would not bring about a decline
in the rate of scientific progress. We do
not claim to have proved this conclu-
sively. We claim to have presented
enough data in support of hypothesis
to merit its further consideration.

JoNATHAN R. CoLE
Department of Sociology,
Columbia University,
New York 10027

STEPHEN COLE

Department of Sociology,
State University of New York,
Stony Brook 11790
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Social Experiments: Promise and Problems

Major experiments with social policy are under way. For example,
the Office of Economic Opportunity’s 3-year negative income tax experi-
ment in New Jersey is in its final phases. The government is sponsoring
a health insurance experiment to see how the use of health services is
affected by the extent to which the patient shares the cost of health care
and a series of experiments with housing allowances to see how such
allowances affect the demand for and the supply of housing. In education,
experiments with performance contracting and with new incentives for
parents and teachers have been completed.

The new social experiments were responses to the frustration of those
considering new policies who found themselves unable to answer the
question: How do you know what will happen? The idea sounds simple,
but the new tool is exceedingly tricky and hard to use skillfully.

First there are design dilemmas, some of which arise from the conflict
between the desire to obtain valid, reliable results and the equally urgent
desire to obtain results quickly and at a low cost. Then there are imple-
mentation dilemmas. To get a “clean” test of a new policy, it might seem
best to have the policy spelled out in great detail in advance and have
expert managers follow the rules to the letter. Allowing local communi-
ties to innovate as they go along, and perhaps change the whole intent of
the policy, would mess up the experiment, On the other hand, if the
policy being tested becomes a national program, it will be carried out by
people with their own ideas and their own administrative strengths and
weaknesses. Thus the “clean” experiment may turn out to be an un-
reliable predictor of what will really happen.

There are dilemmas attached to evaluation itself. Good evaluation is
not possible unless it is built into the original design of the experiment
and unless the evaluators are fully familiar with the details of the opera-
tion. On the other hand, if the evaluators are involved with the project
from the beginning, can they remain objective? There are also timing
dilemmas, for if the results of social experiments are to affect decisions,
they must be available when the decisions are being made. Unfortunately,
politicians rarely get excited enough about a problem to finance an
experiment until they are nearly ready to make the decision. Then they
want immediate results. But a “quick and dirty” experiment may be worse
than none.

‘Moreover, there are difficult moral questions associated with experi-
menting with people. Finally, there is a series of dilemmas having to do
with openness of experiments. For example, how can the privacy of the
participants in the experiment be protected? If experiments—and indeed
other types of social science research—are to continue, a way must be
found to protect the privacy of respondents.

It is too soon to draw substantive conclusions from most of these social
experiments, but something can be said about the method itself. Clearly
experiments are feasible when the treatment is a simple one, such as a
change in tax or a payment schedule, and when the outcome is measur-
able behavior of individuals, such as hours worked or dollars earned. It
is still an open question whether more complex experiments are feasible.

Experiments can be an important tool in improving information for
decision-making, but we know enough about experimentation now to
know how hard it is to do it well. If great care is not taken to make
current experiments as useful and as sensible as possible, there may be
a reaction against the whole technique, and a potentially useful tool may
be taken away.—ALICE M. RIVLIN, chairman, Panel on Social Experi-
mentation, The Brookings Institution, Washington, D.C. 20036.

This editorial is adapted from an article in Evaluation 1, No, 2 (1973).



Most of your Bio Med problems
can be solved by an unknown.

Say goodbye to time sharing. Give the pocket
calculator to your kids. Stop wasting your time
doing math with a pencil.

If you've got statistical problems, we've got
4 a solution. The Compucorp Micro Statistician.
The professional’s machine.

The Statistician is a hand-held, battery
, operable Micro Computer that thinks the way
} you think.

It does blood gas analyses. Works chemistry
problems. Breezes through medical calculations.
Cures pathological headaches. Separates
medical facts from fiction.

The Micro Statistician is the first and only
hand-held Micro Computer with built-in standard
deviation (grouped or ungrouped), linear
regression, z-score, t-dependent and independent,
B logs and anti-logs, coefficient or correlation,

- expected y from regression coefficients, slope
and intercept.
; The Micro Statistician is also the first hand-
 held statistical machine that’s programmable.
§ It allows you to have two 80-step programs in

- ' memory at the same time. Which means
repetitive calculations are a snap. You can do register arithmetic in and out of all ten storage regis-
ters. And you can set the decimal point anywhere you want it. And change it whenever you want to.

The Compucorp Statistician is the first hand-held machine with 13-digit accuracy and a big,
bright 10-digit display. It’s also the first one with an algebraic keyboard and nested parentheses.

Get all the facts on Compucorp Micro Computers. We may be an unknown
to you,but we're already solving tough Bio Med problems around the world.

See your local Compucorp dealer. Or write Computer Design Corporation,
12401 Olympic Boulevard, Los Angeles, California 90064.
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Compucorp’
The Unknown Factor in 63 countries.
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Hellma—the largest assortment of highest
precision glass and quartz cells.

Standard - Flow-through - Constant-temperature
Anaerobic - Special Designs

Also available—ULTRAVIOLET LIGHT SOURCES
Deuterium Lamps - Mercury Vapor Lamps

Hollow Cathode Lamps - Power Supplies

ANELLMA, iy

Borough Hall Station
CELLS, INC.

Jamaica, New York 11424
Phone (212) 544-9534
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Make your lab more efficient with

All purpose, self sticking Time Tape is ideal for labeling, marking
and color-coding throughout the laboratory. Time Tape . .

e is vinyl-coated, pressure sensitive tape which will stick
to any surface including glass. plastic, paper and wood.

® has a choice of 17 colors in 5 different widths

® can be written on with pen, pencil or ballpoint

e will withstand atemperature range of — 70° F to 250° F.

e is waterproof, oilproof and acid resistant.

® provides an inexpensive way to create instant visual
communications.

Write for free new brochure on Time Tape Systems. We will also
supply you with samples and the name of your nearest dealer.

PROFESSIONAL TAPE COMPANY, INC.

144 TOWER DRIVE. BURR RIDGE 'HINSDALE). IL. 60521
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ANNOUNCING:

SCHOLARSHIP
FOR SOCIETY

A Report on Emerging Roles and Responsibilities of Graduate
Education in America

. What's wrong with graduate education in America
today?

Is graduate education meeting the needs of our
society?

.Can changes be made without sacrificing academic
excellence?

Scholarship for Society, a report sponsored by the
Council of Graduate Schools and the GRE Board,
makes the following suggestions:

Publishing and research should not be the sole
criteria for faculty promotion and tenure.

Discipline-related work outside the
should be a requirement for a Ph.D.

The report defines eight major problem areas in
graduate education and makes 26 recommendations
for change.

university

To order Scholarship for Society, send $2 to Panel
Report, Graduate Record Examinations Board,
ETS, Princeton, New Jersey 08540
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When’s the last time your computer told you
something really interesting?

Most computers just stand around spewing out a lot of numbers.
Make yours tell you what you want to know in easy-to-read charts,
graphs and plots.

With a TSP Plotting System you'll never have to wade through a
pile of numbers again. why TSP? Because we have
1. Fastest systems on the market—at least
3 times faster than anybody else.
_ = 2. Lowest cost—basic system is only $3300.
\ 3. Most versatility—both On Line (10-30
CPS) and Off Line Systems available.
B 4. Most experience—we were the first in
the field.
Want proof? Just call or write for a free
demonstration in your office, lab or plant

and we'll show you how much you need a
TSP Plotting System.

Spend a little time with us—you’ll spend
a lot less time with your computer.

T P | core.

TIME SHARE PERIPHERALS CORPORATION
Route 6, Bethel, Conn. 06801 (203) 743-7624
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Gel Electrophoresis System

The Pharmacia system (Fig. 1) is
applicable to projects involving gradi-
ent gel slab, two-dimensional and gel
rod electrophoresis as well as isoelec-
tric focusing techniques. The system
consists of a four-cell apparatus, a high
voltage power supply, an electrophore-
tic gel destainer with its power supply,
and polymerized polyacrylamide gradi-
ent gels. Pharmacia Fine Chemicals,
Incorporated. Circle No. 140 on Read-
ers’ Service Card.

Fig. 1. The Pharmacia gel electrophoresis
system includes high-voltage power supplies
for the electrophoresis cell apparatus and
the gel destainer mounted conveniently.

Fig. 2. The Bio-Fiber Cell Culture Kit
enables the operator to inject cells through
the port into the culture tube where they
adhere to semi-porous capillary fibers.
They receive nutrient and oxygen through
the fibers and grow in densities approxi-
mating those in vivo.
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Human Cell Culture System

The Bio-Fiber Cell Culture Kit (Fig.
2) allows the growth of human cells
in densities comparable to those found
in vivo. The system features a small
glass tube in which semi-porous fibers
serve as artificial blood vessels. The
second part is another small tube used
as an oxygenator. Nutrient is pumped
through the oxygenator, then through
the capillary fibers in the cell culture
tube. Nutrient and oxygen thus enter
the culture area while waste products
are removed. Cells are injected through
jacket ports in the culture tube. The
cells adhere to the fiber surfaces and
new cells grow outward, approximating
natural tissue growth. Bio-Rad Lab-
oratories. Circle No. 138 on Readers’
Service Card.

Blood Flowmeter

Cliniflow (Fig. 3) is designed for ease
of operation in clinical applications. The
operator dials a calibrated flow factor
and adjusts the zero if necessary. Flow
rate is displayed directly in milliliters
per minute. Range and decimal settings
are automatic. The reading unit may be

Fig. 3. Electronics’

Carolina Medical
Cliniflow blood flowmeter features easy
operation, digital display, front-mounted
controls, and isolation from the patient.

isolated from the patient even if external
recording devices are connected. All
controls and displays are front-mounted.
There is also a model that will simul-
taneously measure flow and pressure
when the input is from a catheter
probe. Carolina Medical Electronics, In-
corporated. Circle No. 136 on Readers’
Service Card.

Scanning Electron Microscope

The Cam-Scan instrument features
a horizontally mounted electron column
which simplifies cleaning and mainte-
nance. Magnification is variable from
10 to 9000 power with resolution better
than 750 angstrom units. The rotating
specimen chamber and air lock system
allow changing of specimens in 40 sec-
onds. The high vacuum does not de-
teriorate during specimen change, which
prolongs the life of the scintillator and
filament and minimizes contamination.
Positioning of the specimen is by joy-
stick and tilting and rotation are possi-
ble in any direction. A standard half-
inch stub accommodates specimens up
to 12 millimeters in diameter. The Ran-
dom Interest Area Selector permits ob-
servation at higher magnification of
selected areas illuminated with a target
patch. Bausch & Lomb, Optical Prod-
ucts Division. Circle No. 139 on Read-
ers’ Service Card.

Printing Counter

Data-Print features a 16-channel ro-
tary drum printing mechanism. Serial
pulse inputs up to 1 megahertz are
accommodated. Each of the 16 channels
is represented by a counting decade
with buffered input and “10 carry” out-
put, thus all channel groupings are pos-
sible. Printing is accomplished by a
l6-channel comparator/buffer storage
and drum position coincidence. Because
this operation is independent of the
counting decades, counting may be con-
tinued during printing. The printer
features automatic and/or external reset
for each digit, programmable red and

Newly offered instrumentation, apparatus, and
laboratory materials of interest to researchers in
all disciplines in academic, industrial, and gov-
ernment organizations are featured in this space.
Emphasis is given to purpose, chief characteristics,
and availability of products and materials. En-
dorsement by Science or AAAS is not implied.
Additional information may be obtained from the
manufacturers or suppliers named by circling the
appropriate number on the Readers’ Service Card
(see pages 18A and 114C) and placing it in the
mailbox. Postage is free.—RICHARD G. SOMMER

119



black printing, and programmable ‘“no
print” blanking for each digit. The
printing cycle is 400 milliseconds. The
unit is complete with power supply
and demand motor operation controlled
by a built-in time-tachometer circuit.
Coulbourn Instruments, Incorporated.
Circle No. 137 on Readers’ Service
Card.

Mass Spectrometer Leak Detectors

The NRC 925 series features a stain-
less steel spectrometer tube with a
disposable dual-filament ion source,
plug-in electronic connections, and a
cold cathode gauge. The leak-rate in-
dicator reads directly from 2 X 10—11
to 6 X 10—5 standard cubic centimeters
per second. The series comprises the
925 Manumatic detector, the 925 VFT
detector, the 925-20 sensing tube, and
the Integra-Test leak detector. The op-
erator may choose a system to meet
his specifications. Applications range
from production testing of sealed relays
and insulators to maintenance of par-
ticle accelerators and altitude cham-
bers. Varian Associates, NRC Opera-
tion. Circle No. 135 on Reader’s Ser-
vice Card.

Literature

YSI Temperature Instruments is a
four-page catalog of thermometers, ther-
mographs, telemetry and temperature
sensing devices for all laboratory and
field applications. Yellow Springs In-
strument Company. Circle No. 145 on
Readers’ Service Card.

Electronic Top-Loading Balances de-
scribes a line of laboratory devices. The
electronic data may be read, recorded,
or transmitted for computer analy-
sis. Performance, design specifications,
photographs, and schematic drawings
are included. Mettler Instrument Cor-
poration. Circle No. 146 on Readers’
Service Card.

Chromatography Apparatus Catalog
804275 is a 28-page brochure that
illustrates the Lab-Crest line of col-
umns, end-fittings, and accessories.
Fischer & Porter Company. Circle No.
147 on Readers’ Service Card.

Microscope Photometer, MPV Sys-
tem describes apparatus for micro-
photometry including the MPV2 micro-
scope photometer. Applications, acces-
sories, and performance data are
illustrated. E. Leitz, Incorporated. Circle
No. 148 on Readers’ Service Card.
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sistance to Antimalarials. Report of a
WHO Scientific Group. World Health Or-
ganization, Geneva, 1973 (available from
the United Nations Bookshop, New York).
122 pp., illus. Paper, $2.10. World Health
Organization Technical Report Series No.
529.

La Chimie des Surfaces. Jacques Oudar.
Presses Universitaires de France, Paris,
1973. 172 pp., illus. Paper, 17F. Collec-
tion SUP, Le Chimiste, vol. 7.

Chromomycosis. Yousef Al-Doory.
Mountain Press, Missoula, Mont., 1972.
xii, 204 pp., illus. $10.

Classical Galois Theory. With Exam-
ples. Lisl Gaal. Chelsea, New York, ed.
2, 1973. viii, 248 pp., illus. $7.50.

Clinical Nutrition. Proceedings of a
symposium, Saltsjobaden, Sweden, June
1971. J. C. Somogy, Ed. Karger, New
York, 1973. viii, 166 pp., illus. Paper,
$26. Bibliotheca “Nutritio et Dieta,” No.
19, Series of the Institute of Nutrition Re-
search, vol. 19.

The Coastline of Scotland. J. A. Steers.
Cambridge University Press, New York,
1973. xvi, 336 pp., illus, 4+ map. $31.50.

Cognitive Development and the Acgquisi-
tion of Language. Proceedings of a con-
ference, Buffalo, N.Y., Aug. 1971. Timothy
E. Moore, Ed. Academic Press, New
York, 1973. xii, 308 pp., illus. $16.

The Coming Dark Age. Roberto Vacca.
Translated from the Italian edition (Mi-
lano, 1971) by J. S. Whale. Doubleday,
Garden City, N.Y., 1973, viii. 222 pp.
$6.95.

Comparative Organellography of the
Cytoplasm. A. Frey-Wyssling. Springer-
Verlag, New York, 1973. viii, 106 pp.,
illus. DM 53. Protoplasmatologia, band
3/G.

Comparative Physical Biology. N. R.
Joseph. Karger, New York, 1973 (distrib-
utor, Phiebig, White Plains, N.Y.). x, 234
pp-, illus. $35.

Comparative Social Research. Methodo-
logical Problems and Strategies. Proceed-
ings of a conference, Bloomington, Ind.,
1971. Michael Armer and Allen D. Grim-
shaw, Eds. Wiley-Interscience, New York,
1973, xxii, 474 pp., illus, $17.95. Com-
parative Studies in Behavioral Science.

Comparative Statistical Inference. Vic
Barnett. Wiley, New York, 1973. xvi, 288
pp., illus. $16.50. Wiley Series in Proba-
bility and Mathematical Statistics.

Compensatory Education for Children
Ages Two to Eight. Recent Studies of Ed-
ucational Intervention. Proceedings of a
symposium, Baltimore, Apr. 1972. Julian
C. Stanley, Ed. Johns Hopkins University
Press, Baltimore, 1973. x, 214 pp., illus.
Cloth, $10; paper, $2.95.

The Conscious Brain.
Knopf, New York,
illus. 4+ index. $10,

The Crystal Structure of Solids. P. J.
Brown and J. B. Forsyth. Arnold, London,
and Crane, Russak, New York, 1973. xii,
172 pp., illus. Cloth, $15.50; paper, $6.95.
Structures and Properties of Solids, No. 2.

Current R & D Projects in Israel 1972.
Natural Sciences & Technology. C. Keren

Steven Rose.
1973. vi, 344 pp.,

and P. Wollman, Eds. National Center of
Scientific and Technological Information,
Tel-Aviv, Israel, ed. 3, 1973. Two volumes.
Vol. 1, Main Tables. xiv, 458 pp. Vol. 2,
Indexes. ii, 376 pp. $50.

Daily Life in People’s China. Arthur W.
Galston with Jean S. Savage. Crowell,
New York, 1973. xii, 226 pp., illus. $6.95.

Deaths of Man. Edwin S. Shneidman.
Quadrangle (New York Times Book),
New York, 1973. xviii, 238 pp. $8.95.

Deep Impurities in  Semiconductors.
A. G. Milnes. Wiley-Interscience, New
York, 1973. xviii, 526 pp., illus. $24.95.

The Detection of Fish. David Cushing.
Pergamon, New York, 1973. xiv, 200 pp.,
illus. $16.50. International Series of Mono-
graphs in Pure and Applied Biology, Zool-
ogy, vol. 52.

Development of Educational Programmes
for the Health Professions. World Health
Organization, Geneva, 1973. 104 pp. Pa-
per, $2.10. Public Health Papers No. 52.

Developments in High-Energy Physics.
Proceedings of the International School
of Physics “Enrico Fermi,” Course 54,
Varenna, Italy, 1971. R. Gatto, Ed. Aca-
demic Press, New York, 1972. xii, 426
pp., illus. $34.50.

Developments in Mathematical Educa-
tion. Proceedings of a congress, Exeter,
England, Aug. 1972. A. G. Howson, Ed.
Cambridge University Press, New York,
1973. x, 318 pp., illus, Cloth, $14.50;
paper, $6.95.

Developments in Powder Metallurgy.
R. F. Smart. Mills and Boon, London,
1973 (U.S. distributor, Crane, Russak,
New York). 80 pp., illus. $5.50. M and
B Monograph ME/15.

The Diabetic Foot. Marvin E. Levin
and Lawrence W, O'Neal, Eds. Mosby,
Saint Louis, 1973. xviii, 262 pp., illus.
$25.50.

Dictionary of Epilepsy. Part 1, Defini-
tions. H. Gastaut. World Health Organi-
zation, Geneva, 1973, 76 pp. $6.

Dietary Lipids and Postnatal Develop-
ment. C. Galli, G. Jacini, and A. Pecile,
Eds. Raven, New York, 1973, viii, 278
pp., illus. $17.50.

Discrete Models. Donald Greenspan.
Addison-Wesley, Reading, Mass., 1973,
xviii, 166 pp., illus, Cloth, $16; paper,
$8.50. Applied Mathematics and Compu-
tation, No. 3.

Discrimination without Violence. Mis-
cegenation and Racial Conflict in Latin
America. Mauricio Solain and Sidney
Kronus. Wiley-Interscience, New York,
1973. xiv, 240 pp. $9.95.

Economics of Research & Development.
P. N. Chowdhury. People’s Publishing
House, New Delhi, 1973. xiv, 163 pp. Rs.
18.

Elementary Electromagnetic Theory. In
Three Volumes. Vol. 3, Maxwell's Equa-
tions and Their Consequences. B. H.
Chirgwin, C. Plumpton, and C. W. Kil-
mister. Pergamon, New York, 1973. viii
pp. -+ pp. 441-602, illus. Cloth, $9.75;
paper, $6.

Encountering Aborigines. A Case Study:
Anthropology and the Australian Abo-
riginal. Kenelm Burridge. Pergamon, New
York, 1973. xii, 260 pp. Cloth, $12.50;
paper, $6.95. Pergamon Frontiers of An-
thropology Series.
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This special page is designed to provide SCIENCE readers with a rapid means of
ordering the books advertised below. In order to obtain a 10-day free trial copy
of any book listed, circle the number appearing below it on the Readers’ Service
Card (pages 184 and 114C). All publishers represented reserve the right to bill
for books not returned within 10 days after receipt.

Paul Erd6s: The Art of Counting
selected writings edited by Joel Spencer

The aim of this selection of over 80 papers
from Erdds’s vast mathematical output is to
bring together his most important contribu-
tions to combinatorial analysis, graph theory,
and related areas. They span nearly 40 years
of continuous creativity, $22.50

The MIT Press Cambridge, Mass. 02142

To order this book
Circle No, 118 on Readers’ Service Card

STRATEGIES OF BIOCHEMICAL ADAPTA-
TION, by PETER HOCHACHKA and
GEORGE N. SOMERO

Demonstrates the biochemical traits that enable
an organism to survive and flourish in its environ-
ment: alteration of the concentration of macro-
molecular constituents in the cell, alteration of
types of macromolecules, and modulation in
macromolecular activity, Flow charts and diagrams
depict environmental effects on physiologic
processes. Published by W, B, Saunders Co. 1973,
358 pp.. $7.50

To order this book
Circle No. 120 on Readers’ Service Card

RECENT REPRINTS
MORGAN—-Princ. of Radiation

Protection $15.95
MOWRER—Learning Theory &

Behavior 14.50
PARK—Plastics Film Tech. 11.75
RAPER—Genus Aspergillus  24.50
SCHEFLAN—Handbook of

Solvents 22.00
SHNIDER—Obstet. Anesth. 13.50
KRIEGER PUBLISHING CO., INC.

P.O. Box 542, Huntington, N.Y.
11743

To order this book
Circle No. 123 on Readers’ Service Card

DEVELOPMENTAL STAGES IN HUMAN
EMBRYOS, Including a Survey of the Carnegie
Collection. Part A: Embryos of the First Three
Weeks (Stages 1 to 9), by RONAN O’RAHILLY.
CIW Pub. 631.

The first detailed, systematic description of the

earliest stages of human development. The first

3 postovulatory weeks are divided into 9 em-

bryonic stages, each illustrated by photographs

and drawings, Includes subject and specimen in-
dexes and bibliographic material. Published by

Carnegie Institution of Washington. 1973, 167

pp., 75 figs., $5.00.

To order this book
Circle No. 121 on Readers’ Service Card

Intracellular Staining in Neurobiology, edited by
Stanley B. Kater and Charles Nicholson,
This book brings together an international group
of contributors to survey current experience with
intracellular staining based on Procion dye and
cobalt ions in living nerve cells.
1973, xiii, 332 pp., 265 illus.; cloth, $24.80.
Published by Springer-Verlag, New York Inc.,
175 Fifth Ave.,, New York, N.Y. 10010
To order this book
Circle No. 119 on Readers’ Service Card
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R. M. Burton and F. C. Guerra, Editors
FUNDAMENTALS of
LIPID CHEMISTRY

with contributions by 27 international
exgerts in lipid chemistry .
620pp $29.50 plus posta%e and handling

available Januarg 20, 1974

BI-Science Publications

Post Office Box 13121
Webster Groves, Missouri 63119

To order this book
Circle No. 122 on Readers’ Service Card

Cy A. Adler:

ECOLOGICAL FANTASIES

DEATH FROM FALLING WATERMELONS

“, . . effectively pricks some overblown enviro-
balloons.” (Library Journal); *, , , long overdue
. » . the book should be read and taught.” (J.
Amer. Water Wks.); *“. . . humorous but serious
look at persistent environmental myth.” (Environ-
mental Science & Technelogy)

A DEFENSE OF INNOVATION
science & rational approaches to
environmental problems.

350 Pages $9.95
GREEN EAGLE PRESS
99 Nassau St., New York City 10038
To order this book
Circle No. 124 on Readers’ Service Card

Second Printing
... Just Off the Press

ENERGY
AND THE FUTURE

A new and authoritative AAAS book takes
a long range look at energy. The broad
scope and balanced perspective make it a
valuable resource for anyone wishing to
explore the scientific and technological
bases of the energy dilemma. Presently in
use as a text in more than thirty univer-
sities and colleges.

“At last book on energy that gives a com-
prehensive overview of emerging energy
technologies. It reads like a What's What
in Energy Research.”

Business Week, August 1973

Price: $9.95 ($8.95 Member price)
Casebound

$4.95 ($4.45 Member price)
Paperbound

Send to Dept. EB

AlAIA|S

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

To order this book
Circle No. 125 on Readers’ Service Card

[INTRACELLULAR |
STAINING

NEUROBIOLOGY

Aninternational group of
researchers brings together
e ail aspects of current experience with

modern intracellular staining
techniques

¢ applications of these methods to a
wider variety of problems

Specific chapters deal with

* Procion dye as a marker for
ultrastructural investigations

¢ use of cobalt as a staining compound

s implementation of computer
techniques

s discussion of the applications to the
study of the nervous system in major
invertebrate and vertebrate groups

Edited by

Stanley B. Kater

Department of Zoology, University of
lowa, lowa City, lowa

and

Charles Nicholson

Department of Physiology and
Biophysics, Division of Neurobiology,
University of lowa, Oakdale, lowa

1973. xiii, 332p. 265 illus.
cloth $24.80

Springer-Verlag
New York
Heidelberg

Berlin

175 Fifth Avenue
New York, NY 10010

AAAS Meeting

San Francisco, California
February 24-March 1, 1974
Books and information from
Springer-Verlag may be obtained at the
Combined Books E xhibit—
Booths 154 and 169

Circle No. 93 on Readers’ Service Card
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VERSATILE POWER SUPPLY

5 operating modes e stabilized power output

New, advanced DC power supply with 5 operating modes: constant-current;
silicon-controlled rectifier circuit constant-voltage; constant-current with
makes automatic compensation for upper voltage limit; constant-voltage
fluctuations in load resistance with upper current limit; and

which protects
samples and media

limited voltage and current.
Adjustable output

from overheating. 0-500 volts
Size 16" x9" x 7", and 0-150mA.
Two pair of out-

put sockets

Operates completely are provided,
unattended for each fitted

unlimited periods — A with a polarity
of time. reversal switch.

A large selection of other power supplies ranging up to 10,000 volts is
available from Shandon Southern Instruments, Inc., 515 Broad Street,
Sewickley, Pennsylvania 15143 (Pittsburgh District).

PITTSBURGH . LONDON . FRANKFURT
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SOME A MO 2XONSVE.

None are more relobie

Some flash evaporators look
like ours but they don’t offer
the same benefits. For in-
stance, our patented rotating
seal provides a vacuum tight
system for reliability and min-
imum wear. What's more,
Buchler Flash Evaporators cost
less. And you can choose

from a wide variety of models,
including variable speed, for
batch type operations or con-
tinuous flow. Contact us for

a comprehensive brochure.

SEARLE

Buchler Instruments

Variable speed
ode| ‘with
: hler

B
ermo-Lift
H;Blln Bklh

Division of Searle Analytic In
1327 Sixteenth Street
Fort Lee, New Jersey 07024

\
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Encyclopedia of Industrial Chemical
Analysis. Vol. 18, Silicon to Thiophene.
Foster Dee Snell and Leslie S. Ettre, Eds.
Interscience (Wiley), New York, 1973.
xiv, 546 pp., illus. $40; by subscription,
$35.

The Encyclopedia of Microscopy and
Microtechnique. Peter Gray, Ed. Van
Nostrand Reinhold, New York, 1973. xii,
638 pp., illus. $32.50.

Energy Needs and the Environment.
Proceedings of a symposium, Tucson,
Ariz., 1971. Robert L. Seale and Ray-
mond A. Sierka, Eds. University of Ari-
zona Press, Tucson, 1973. xiv, 350 pp.,
illus. $9.50.

Energy, Structure, and Reactivity. Pro-
ceedings of a conference, Boulder, Colo.,
1972. Darwin W. Smith and Walter B.
McRae, Eds. Wiley-Interscience, New
York, 1973. xx, 400 pp., illus. $14.95.

Environment and Cancer. Proceedings
of a symposium, Houston, Mar. 1971.
Published for the University of Texas at
Houston by Williams and Wilkins, Balti-
more, 1972. xvi, 476 pp., illus. $19.

Environmental Quality and Safety.
Global Aspects of Chemistry, Toxicology
and Technology as Applied to the En-
vironment. Vol. 2. Frederick Coulston and
Friedhelm Korte, Eds. Thieme, Stuttgart,
and Academic Press, New York, 1973.
xviii, 336 pp., illus. $24.

Ergebnisse zur Sexualmedizin. Volkmar
Sigusch, Ed. Eine Produktion des Wissen-
schafts, Cologne, Germany, and Karger,
New York, ed. 2, 1973. 186 pp. Paper,
$5.25.

Essai sur PApplication de ’Analyse a la
Probabilité des Décisions. Rendues a la
Pluralité des Voix. M. Le Marquis de
Condorcet. Chelsea, New York, 1972.
clxxxii, 304 pp., $19.50. Photographic re-
print of the 1785 edition.

The Evolution of Melanism. The Study
of a Recurring Necessity. With Special
Reference to Industrial Melanism in the
Lepidoptera. Bernard Kettlewell. Claren-
don (Oxford University Press), New York,
1973. xxiv, 424 pp., illus. 4 plates. $33.

Explosive Nucleosynthesis. Proceedings
of a conference, Austin, Tex., Apr. 1973.
David N. Schramm and W, David Amnett,
Eds. University of Texas Press, Austin,
1973. xiv, 302 pp., illus. Cloth, $8.50;
paper, $4.95.

A Field Guide to Mexican Birds. Field
Marks of all Species Found in Mexico,
Guatemala, Belize (British Honduras), El
Salvador. Roger Tory Peterson and Ed-
ward L. Chalif. Houghton Mifflin, Boston,
1973. xxii, 298 pp. + plates. $8.95. Peter-
son Field Guide Series, No. 20.

Flora of the Pacific Northwest. An Il-
lustrated Manual. C. Leo Hitchcock and
Arthur Cronquist. Illustrations by Jeanne
R. Janish. University of Washington Press,
Seattle, 1973. xx, 730 pp. $25.

Fluorine Chemistry Reviews. Vol. 6.
Paul Tarrant, Ed. Dekker, New York.
1973. xii, 204 pp. $19.75.

Form and Pattern in Human Evolution.
Some Mathematical, Physical, and Engi-
neering Approaches. Charles Oxnard. Uni-
versity of Chicago Press, Chicago, 1973.
x, 218 pp., illus. $12.50.

Freedom of Oceanic Research. A Study
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Conducted by the Center for Marine Af-
fairs of the Scripps Institution of Oceanog-
raphy, University of California, San Diego.
Warren S. Wooster, Ed. Crane, Russak,
New York, 1973. viii, 256 pp. $14.
Frequency Domain Criteria for Abso-
lute Stability. Kumpati S. Narendra and
James H. Taylor. Academic Press, New

York, 1973. xx, 248 pp., illus. $22.50.
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Fundamental Interactions in Physics.

Proceedings of a conference, Coral Gables,
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conference chairman, and Arnold Perl-
mutter, Ed. Plenum, New York, 1973. x,
400 pp., illus. $25. Studies in the Natural
Sciences, vol. 2.

Fundamental Principles of Bacteriology.
A. J. Salle. McGraw-Hill, New York, ed.
7, 1973. x, 1094 pp., illus. $15.95.

Galenism. Rise and Decline of a Medi-
cal Philosophy. Owsei Temkin. Cornell
University Press, Ithaca, 1973. xx, 249
pp., illus. $15. Cornell Publications in the
History of Science.

Genetic Variation in Britain. Proceed-
ings of a symposium, Oxford, England,
Apr. 1972. D. F. Roberts and E. Sunder-
land, Eds. Taylor and Francis, London,
and Barnes and Noble (Harper and Row),
New York, 1973. viii, 306 pp., illus.
$16.50. Symposia of the Society for the
Study of Human Biology, vol. 12.

Geometry of Submanifolds. Bang-yen
Chen. Dekker, New York, 1973. xii, 298
pp. $17.50. Pure and Applied Mathe-
matics, vol. 22.
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Living Things. John N. Ott, Devin-Adair,
‘Old Greenwich, Conn., 1973. xiv, 208 pp.
+ plates. $7.95.

Health Care in Canada. A Commen-
tary. H. Rocke Robertson. Science Council
of Canada, Ottawa, Ontario, 1973. ii, 174
pp., illus. Paper, $2.75. Special Study No.
29.

Histology. Peter S. Amenta. Illustrated
by Steven P. Gigliotti. Medical Examina-
tion Publishing, Flushing, N.Y., 1973. 250
pp. Spiral bound, $8.

Historical Conceptions of Psychology.
Mary Henle, Julian Jaynes, and John J.
Sullivan, Eds. Springer, New York, 1973.
xii, 324 pp. Cloth, $10.95; paper, $7.95.

A History of Croatia. Stephen Gazi.
Philosophical Library, New York, 1973.
xvi, 362 pp. + illus. $11.95.

Hormonal Proteins and Peptides. Vol.
2. Choh Hao Li, Ed. Academic Press,

New York, 1973. xii, 292 pp.. illus.
$17.50.
How to Save Your Life. Earl Ubell.

Harcourt Brace Jovanovich, New York,
1973. xii, 308 pp., illus. $7.50.

Human Reproduction. Vol. 8, No. 86.
Formulated by the Committee on Pre-
ventive Psychiatry. Group for the Ad-
vancement of Psychiatry, New York, 1973.
ii pp. + pp. 383-516. Paper, $4.

Hunters of the Northern Forest. De-
signs for Survival among the Alaskan
Kutchin. Richard K. Nelson. University of
Chicago Press, Chicago, 1973. xvi, 340
pp., illus. $10.50.

IEEE Recommended Practice for
Grounding of Industrial and Commercial
Power Systems. Institute of Electrical
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and Electronics Engineers, New York,
1972 (distributor, Wiley, New York). 96
pp., illus. $7.95. IEEE Std 142-1972.

Infant Death. An Analysis by Maternal
Risk and Health Care. David M. Kessner,
Project Director. National Academy of
Sciences, Washington, D.C., 1973. xviii,
204 pp., illus. Paper, $6. Contrasts in
Health Status, vol. 1.

The Inflammatory Process. Vol. 2. Ben-
jamin W. Zweifach, Lester Grant, and
Robert T. McCluskey, Eds. Academic
Press, New York, ed. 2, 1973. xvi, 420
pp., illus. $28.

Infra-Red Studies of Crystal Defects.
R. C. Newman, Taylor and Francis, Lon-
don, and Barnes and Noble (Harper and
Row), New York, 1973. x, 188 pp., illus.
Paper, $12. Taylor and Francis Mono-
graphs on Physics. Reprinted from Ad-
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Initial Reports of the Deep Sea Drilling
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stitutions for Deep Earth Sampling
(JOIDES). Vol. 17, covering leg 17 of
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May 1971. Edward L. Winterer and eight
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the National Science Foundation by the
Scripps Institution of Oceanography, La
Jolla, Calif., 1973 (available from the Su-
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D.C). «xviii, 930 pp., illus. + maps.
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International Union of Pure and Applied
Chemistry Symposium Proceedings. Butter-
werths, Londoa, 1973 (U.S. distributor,
Crane, Russak, New York). Carotenoids
Other Than Vitamin A-3. Cluj, Romania,
1973. vi, 130 pp., illus. $11.40. Reprinted
from Pure and Applied Chemistry, vol.
35, No. 1, 1973.

Introduction a la Cosmologie. Jean
Heidmann. Presses Universitaires de
France, Paris, 1973. 240 pp., illus. Paper,
29 F. Collection SUP, Le Physicien, vol.
7.

Introduction a la Géochimie. Claude-
Jean Allégre and Gil Michard. Presses
Universitaires de France, Paris, 1973. 220
pp., illus. Paper, 29 F. Collection SUP,
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Introduction to the Physics and Psycho-
physics of Music. Juan G. Roederer. Eng-
lish Universities Press, London, and
Springer-Verlag, New York, 1973. xii, 162
pp., illus. Paper, $5.90. Heidelberg Science
Library, vol. 16.

A Mathematical Theory of Global Pro-
gram Optimization. Marvin Schaefer,
Prentice-Hall, Englewood Cliffs, N.J.,
1973. xx, 198 pp., illus. $9.95. Prentice-
Hall Series in Automatic Computation.

The Mathematics of Finite Elements
and Applications. Proceedings of a con-
ference, Uxbridge, England, Apr. 1972.
J. R. Whiteman, Ed. Academic Press, New
York, 1973. xiv, 520 pp., illus. $35.

Mechanical Properties of Bone. F. Gay-
nor Evans. Thomas, Springfield, Ill., 1973.
xiv, 322 pp., illus. $25.75. American Lec-
ture Series, No. 881.

Mechanisms of Elimination Reactions.
William H. Saunders, Jr., and Anthony F.
Cockerill. Wiley-Interscience, New York,
1973. xii, 640 pp., illus. $19.95.

Methods in Cancer Research. Vol. 8.
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