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The sensible analyzer

The 119CL is the sensible amino
acid analyzer that gives you fast,
accurate results with simple
programming and automatic
operation—all at moderate cost.
Beckman representatives install
your analyzer, then thoroughly
train you on your own instru-
ment. [llustrated guides show you
how to set up various runs. And
the proven components of the
Model 119CL assure you of reliable
operation.

From a performance stand-

give complete single-column
hydrolyzate analyses in only 172
hours (see chromatogram) and
single-column physiological
separations in only 42 hours—
times which include regeneration
and equilibration. And, if you
want to eliminate tedious manual
calculations entirely, just add
the companion Model 126
Data System.

Send for literature on the
sensible 119CL: the best-selling
analyzer in the world. Ask for

point, the 119CL comes close to SB-428 from Spinco Division,
analyzers costing twice as much.  sis of very small samples. Solid-trace Beckman Instruments, Inc., 1117
For instance, its sensitivity of 0.5  recordings are linear with concentration  California Ave., Palo Alto,
nanomole means accurate analy-  for easy quantitation. Fast run times CA 94304.

BECKMAN'

e

BECKMAN
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Now you can keep up with
what’s happening in science
and development throughout

the Americas
by subscribing to

Welsac

INTERCIENCIA is sponsored by the principal scientific
organizations of the United States, Canada, Argentina, Brazil,
Mexico, Venezuela, Colombia, and Costa Rica to encourage
the exchange of information and ideas between the diverse
scientific communities of the Western hemisphere.

Essential to everyone concerned
about science and development

Aninterdisciplinary journal for scientists, engineers, develop-
ment planners, technologists, and educators, INTERCIENCIA
is indispensable to everyone who believes that science can—
and must—make significant contributions to the solution of
human problems.

Now in its third year, INTERCIENCIA is edited by Dr.
Marcel Roche, Senior Investigator of the Venezuelan Institute
for Scientific Research, and a distinguished board of regional
editors which includes Dr. Philip Abelson of the U.S., Dr.
Edmundo Flores of Mexico, and Dr. Alberto Ospina of Co-
lombia. Articles appear in English, Spanish, and Portuguese,
with ample summaries in each language.

Probing crucial aspects of development

In every issue of INTERCIENCIA, you’ll find invaluable
articles questioning and examining the impact of science and
technology on the development of the Americas, particularly
Latin America. In recent issues, you would have read about . . .

* The Nuclear Debate and Its Implications in Latin
America

* Health: The Family Planning Factor

* The Energy Crisis and Choices for Brazil

* Evolution and Nutrition

* Stratospheric Pollution and Ultraviolet Radiation

* The Rush to the Cities in Latin America

* Planning of Science in Developing Countries

You'll also meet the scientists making significant advances

in all parts of the Americas . . . learn of the most important
new books on science and development . . . and be up-to-date

on meetings and symposia held throughout the Western hemi-
sphere.
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What others say about INTERCIENCIA. ..

“People in all the Americas benefit from reading INTER-
CIENCIA. A general science magazine focusing on human
needs, INTERCIENCIA has raised the level of communica-
tion in a hemisphere of diverse cultures, languages, and life-
styles. The journal is imaginative, reliable, and unique.”

Margaret Mead, Curator Emeritus
American Museum of Natural History

“INTERCIENCIA is a unique journal of high quality; it
fills a niche that has remained empty until now. I look forward
to receiving each issue and read it enthusiastically, because
its articles deal with the real problems of science and technol-
ogy in development and give new insights on Latin America.”

Roger Revelle, Director
Center for Population Studies, Harvard University

“INTERCIENCIA is an important journal in our time. We
are a multilingual continent; scientific information can truly

be shared in this way.” .
Edmundo Flores, Director General

National Council of Science and Technology of Mexico

Subscribe now and get a bonus issue FREE
INTERCIENCIA is the only single magazine that can keep
you informed about the ever-changing world of science and
development in the Americas. Begin your subscription now
and receive seven issues of INTERCIENCIA for the price of
six. Take advantage of this special offer today!
i INTERCIENCIA i
P.O. Box 19315, Washington, D.C. 20036

YES . « .send me seven issues of INTERCIENCIA
(fourteen months) for the price of six.

O $10 (Individual subscription) [JPayment enclosed
[0 $20 (Institutional subscription) [ Please bill

(Make checks payable to INTERCIENCIA Association)

Name
i Title '
E Address i
i City State Zip i
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Mediterranean member (Chameleo vul-
garis) of the Old World family of liz-
ards, Chameleontidae, leans across the
table from the right foreground. Scien-
tists have commented on chameleons’
independent eye movements since
Aristotelian times. See page 1087.
[Drawing by Heinrich Kley, 1863-1945]




Latest in

[ T — all C-5B Refrigersted Supsrspeed Contrituge
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an evolutionary line:
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Versatility, high performance

and reliability

make the new

Sorvall' RC-5B the best-buy
superspeed centrifuge.

Multi-rotor
versatility
An exceptional variety of

applications is possible with a
selection of 12 rotors—including
DuPont’s patented Sorvall® verti-
cal rotors* in addition to fixed
angle, swinging bucket, zonal and
continuous flow types.

Dramatically
improved performance

Sorvall® vertical rotors
enable the RC-5B to give ultracen-
trifuge performance in some den-
sity gradient separations in less
time and with larger volumes.
Long the established leader for
pelleting, the RC-5B now provides
improved performance for density
gradient runs and other demand-
ing jobs.

Automatic
rate control

The performance of Sorvall®
vertical rotors has been further

With Sorvall® Centrifuges the spin times are changing.

enhanced by an Automatic Rate
Controller that provides controlled
acceleration and soft stops.

5-year refrigeration
system warranty

A warranty unmatched in the
field backs up an efficient, reliable
refrigeration system. Rotors are
warranted for 7 years.

Widest selection
of accessories

DuPont offers the widest
range of tubes, bottles and adapt-
ers available from any centrifuge
manufacturer for superspeed
applications.

Get details on these and
other features of the new Sorvall®
RC-5B system by writing to
DuPont Company, Room 36006,
Wilmington, DE 19898.

*U.S. Patent 3,998,383

DuPont Instruments
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AAAS-Newcomb Cleveland Prize
To Be Awarded for a Report Published in Science

The AAAS-Newcomb Cleveland Prize, which previously
honored research papers presented at AAAS annual meetings,
is now awarded annually to the author of an outstanding paper
published from September through August in the Reports sec-
tion of Science. The second competition year under the new
rules starts with the 2 September 1977 issue of Science and
ends with that of 25 August 1978. The value of the prize is
$5000; the winner also receives a bronze medal.

To be eligible, a paper must be a first-time publication of the
author’s own research. Reference to pertinent earlier work by
the author may be included to give perspective.

Throughout the year, readers are invited to nominate papers
appearing in the Reports section. Nominations must be typed,

and the following information provided: the title of the paper,
issue in which it was published, author’s name, and a brief
statement of justification for nomination. Nominations should
be submitted to AAAS-Newcomb Cleveland Prize, AAAS,
1515 Massachusetts Avenue, NW, Washington, D.C. 20005.
Final selection will rest with a panel of distinguished scientists
appointed by the Board of Directors.

The award will be presented at a session of the annual meet-
ing at which the winner will be invited to present a scientific
paper reviewing the field related to the prize-winning re-
search. The review paper will subsequently be published in
Science. In cases of multiple authorship, the prize will be di-
vided equally between or among the authors.

Deadline for nominations: postmarked 15 September 1978
Nomination Form
AAAS-Newcomb Cleveland Prize

AUTHOR:
TITLE:

DATE PUBLISHED:

JUSTIFICATION:

(Continue on additional sheet, if necessary)
Machine reproduction of this form may be used.
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'The Computer for the Professional

No matter what kind of professional you are, the System  functions, string arrays, and more. An easy-to-use text
8813 will make you more productive in your profession. Use  editor allows you to write and update programs, reports,
it to do scientific, engineering, or financial analysis, to edit lists, schedules, and letters conveniently. A complete
reports and proposals, or to collect data in the laboratory.  assembler lets you write and debug machine language

. o . programs, such as controllers and drivers, and connect
Reliable hardware and sophisticated software make this  {hem into BASIC.

system a useful tool. A powerful BASIC interpreter allows . .
you to solve sophisticated problems quickly. Scientific Complete systems (without printer) start at less than $4000.

features built into BASIC include trig, inverse trig, exp, (Prices and specifications subject to change without notice.)

log, hyperbolic, and gamma functions, multi-dimensioned See the System 8813 at your local computer store or contact
arrays, maximum and minimum value in an array, array  us at 460 Ward Dr., Santa Barbara, CA 93111, (805) 967-0468.

PolyMorphic
Systems

o
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@ From
¥ tissue fo
homogenate
in 30
seconds!

For homogenization, disper-
sion, defibration and
emulsification, nothing
. works quite like a Poly-
1/ tron. Utilizing the Willems
“"High Frequency Principle”,
the Polytron combines ultra-
sonic energy with mechanical
shearing action to homogenize
virtually any type of tissue . . .
small organs, soft-bones, muscle,
cartilage, even an entire mouse.
Because of its unigue shear-
ing effect, the Polytron outperforms
any blender, mixer or similar homogenizer,
and requires only 30-60 seconds to do
what other instruments do in 15 minutes or
more. This rapid action is an important advan-
tage when working with heat-sensitive
biological materials.

The Polytron system offers a wide
selection of models, generators and speeds to
provide ideal conditions for homogenization as
dictated by type of material, experimental
conditions and desired end result. For an
informative brochure, write: Polytron Division,
Brinkmann Instruments, Cantiague Road,
Westbury, N.Y. 11590. In Canada: 50 Galaxy
Boulevard, Rexdale (Toronto), Ont.

Brinkmann
Polytron’
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LETTERS

The Origins of the Laser

On 28 October 1977 (p. 379), Science
published a News and Comment article
*“‘Forgotten inventor emerges from epic
patent battle with claim to laser” by
Nicholas Wade that raises questions
about the invention of the laser. The fol-
lowing is a review of the origins and in-
vention of the laser that should shed ad-
ditional light on these matters and cor-
rect some major errors that appeared in
this article.

As is so often the case with scientific
advances, the laser had its roots in early
theoretical and experimental effort that
was not applied to practical uses at the
time.

Earlier, theoretical workers in quan-
tum mechanics had appreciated that an
incident electromagnetic beam of an ap-
propriate resonant frequency passing
through a medium might stimulate mole-
cules in an upper quantum energy state
to return to a lower quantum energy
state and reinforce the primary beam by
negative absorption (/). In 1940, Fabri-
kant ) of the Soviet Union proposed
experiments to establish the proof of
negative absorption, including use of a
medium made more conducive to nega-
tive absorption by a discharge to effect
*‘collisions of the second kind.”’ A *‘col-
lision of the second kind’’ is one in which
some of the kinetic energy of motion of
the colliding particles is converted to in-
ternal energy or a change in energy state
of at least one of the colliding particles.
In 1950, Lamb and Retherford (3) at Co-
lumbia University pointed out that, if an
upper quantum energy state could be
made more highly populated than a
lower quantum energy state, there would
be a net induced emission to an incident
beam and suggested that such a popu-
lation inversion could be effected be-
tween the 2p and 2s levels in hydrogen.
In 1951, Purcell and Pound ¢) at Har-
vard University used magnetic tech-
niques to invert the population of a pair
of nuclear spin states in lithium fluoride
and made the first direct observation of
negative absorption of an applied pulse.
They described a medium in this condi-
tion as at a negative temperature.

Townes at Columbia University was
the first to recognize that stimulated
emission could provide a new class of
useful devices. He capitalized on pre-
vious work in molecular beam spectros-
copy in Germany (5), which involved a
quadrupolar focusing technique for sepa-
rating a beam of molecules into two por-
tions (of which one is predominantly of
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molecules in the upper of two energy
states). Townes proposed dividing an
ammonia beam into two portions in this
fashion and then passing the high-energy
portion through a cavity resonant at the
frequency corresponding to the energy
separation of the two states. This pro-
posal was first reported in the 31 Decem-
ber 1951 issue of ‘‘Columbia Radiation
Laboratory Quarterly Reports,’” and sub-
sequent reports detailed the progress of
the experimental work that followed.
The original plan, to construct a sub-
millimeter wave generator, was soon
modified in favor of a microwave oscilla-
tor. The 30 April 1954 issue of the same
reports described successful operation of
the oscillator, which had by then been
named the maser.

In 1959, Townes was awarded U.S.
Patent No. 2,879,439, assigned to the Re-
search Corporation. The patent de-
scribed apparatus using stimulated emis-
sion for the amplification and/or genera-
tion of oscillatory electromagnetic ener-
gy. That patent has been widely licensed
to laser manufacturers.

Apparently, others had also been stim-
ulated by the successful Harvard experi-
ments in 1951. In 1953, Weber 6) dis-
cussed the possibility of a microwave
amplifier that involved creation of a pop-
ulation inversion in a suitable medium,
with a signal of appropriate frequency
supplied. Weber concluded that the
amount of amplification produced would
be very small under ordinary circum-
stances and would not be able to com-
pete with other methods, but he felt the
approach might have certain special ap-
plications. In the Soviet Union, Basov
and Prokhorov appear, in the period of
1952-1954, to have independently pro-
posed (7) a system rather similar to that
of Townes.

Townes’s success with the ammonia
maser stimulated considerable research
aimed at extending the device’s appli-
cability and remedying various short-
comings, such as relative complexity and
low power. For amplification the re-
search focused on development of a sol-
id-state version that would be simpler
and capable of higher power output. This
initially involved use of a paramagnetic
crystal in which a population inversion
was periodically created by application
of magnetic fields—which were reversed
in a relatively short time as compared to
the relaxation times of the energy transi-
tions in the medium (8). This however
permitted only pulsed operation.

Another approach, followed by Soviet
researchers (9), aimed at continuous op-
eration and involved applying, to an ap-
propriate gaseous medium, pumping
10 MARCH 1978

THIS AMING-HCI

Both come from Brae Labs, reactions is well known.

so each represents the So compare Brae purity
, highest purity reagent grade with products you've used in
' available. Virtually devoid of the past. We think you'll like
1 heavy metals. the results .. .and the price.
And now you can get But to prove it, you'll
both in laboratory quantities! need a supply. So contact us
: The usefulness of TRIS now for a free sample, speci-
. AMINO* as an effective buffer fications and complete
1 in sensitive biochemical information.
i

Brae Laboratories, Inc.
230 Centre St.

Nutley, N.J. 07110
(201) 661-1061

*A brand of tris (hydroxymethyl) aminomethane

T PR AN AT SO S TS
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BOMB CALORIMETERS

with automatic adiabatic control
automatic sequencing
digital thermometer and
temperature printout

For determing Btu or calorific values of
coal, oil, foodstuffs and other combustible
samples with maximum speed, accuracy and
operating convenience. For details, write
or phone: Parr Instrument Company, Moline,
Illinois 61265. 309/762-7716
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Concentrate small
samples fast

Unique Protein-
Labelling
Reagents

available only from
Amersham

PHENYL [ 3°S] ISOTHIOCYANATE
Now with increased specific activity
200-1000mCi/mmol

code SJ. 189

For the sequencing of proteins by the Edman
degradation technique

Conventional methods of concentrating
macromolecules from biological extractions
or separations are often a time-consuming
problem, especially with dilute solutions.
Samples may be contaminated, inactivated,
or partially lost. And working with small
samples is difficult.

The ISCO Model 1750 Electrophoretic

32P1DFP Sample Concentrator offers you a new way
( ] . to concentrate macromolecules. It’s fast,
gggétoso':c'/ mg convenient, inexpensive, non-disruptive,

and adaptable to a wide variety of samples.

The Model 1750 will handle 1 to 10 ml
samples, normally produces 50-fold concen-
trations in 90 minutes or less, and allows
quick and easy recovery of concentrates. It
uses N0 pumps or gases —samples are con-
centrated by a combination of electrophore-
sis and filtration.

The instrument is suitable for concentra-
ting proteins, nucleic acids, certain whole
cells and fragments, or any other water
soluble macromolecule larger than 3500
MW and having electrophoretic mobility.
During concentration, samples may also be
separated from non-ionic media such as

Labels proteins, for example esterases, by
phosphorylating serine moieties

N -SUCCINIMIDYL [2,3-3H]

PROPIONATE

30-60Ci/mmol

code TRK. 556

Acylates proteins under very mild conditions

1-FLUORO-2, 4-DINITRO [U- "C]

BENZENE

5-20mCi/mmol

code CFA. 282

For the Sanger technique of end-group

analysis of proteins polyacrylamide gels or sugar solutions from
N ~FORMYL-L-[ 3S] METHIONINE density gradients.
SULPHONE Setup time is minimal and four or more

. samples can be concentrated simultaneous-
>50Ci/mmol ly. Cleaning is simple, too —a quick rinse
code SJ. 231

with deionized water is all that’s necessary.

Learn more about the versatile Model
1750 Electrophoretic Sample Concentrator
and other ISCO instruments. Send for your
copy of our catalog today: Instrumentation
Specialties Company, P.O. Box 5347,
Lincoln, Nebraska 68505. Or dial direct, toll
free (800) 228-4250 (continental U.S.A.
except Nebraska).

For labelling amino groups of proteins on out-
side of cell walls via the methyl phosphate
derivative

> Amersham

AMERSHAM CORPORATION:
A SUBSIDIARY OF THE RADIOCHEMICAL CENTRE

2636 S. Clearbrook Dr., Arlington Heights, 1L 60005
312/593-6300 or 800/323-9750 (Toll-free

In Canada

505 Iroquois Shore Rd., Oakville, ONT L6H 2R3
416/842-2720 or 800/261-5061 (Toll free)

Instruments with a difference
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The same NEW Universal!

Always up to date.

Every Zeiss Universal Microscope, whether made
twenty years ago or yesterday or tomorrow, will always
accept and perform perfectly with the latest accessories for
qualitative and quantitative microscopy. Try this with any
other brand of microscope and you'll appreciate the value
of Zeiss design and Zeiss optics. Because they've always
been so good, there's never been a need for a major
design change.

All accessories for all disciplines.

MEDICINE... BIOLOGY...CHEMISTRY...
MICROELECTRONICS. .. METALLOGRAPHY...

or any other discipline, you'll find accessories for your
every need: photomicrography, cinematography and TV,
photometry, quantitative stereometric image analysis, or
anything else. :
All ways the best.

Whatever microscope techniques or combination
of techniques you employ, the Zeiss Universal assures you
of consistently superb images. And there is no microscope

that lets you switch so easily from any one technique to any
other, either in reflected or transmitted light.

For complete details, write or call today.

Nationwide service.

Carl 2eiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212)730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston,
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416)449-4660.

1957 Universal
with 1978 Accessories

e

\

“Vyi’ N ver
"‘-_:-ﬂ'*":

THE GREAT NAME IN OPTICS

Eis

WEST GERMANY

1978 Universal
with same Accessories




tkE NEW CeCHNOLOGIED

Des 3

"electronics | materials
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e “discovered through electronics research, rapidly changin and,
fost of us %re not prepared to take full the future. ; . 1
advantage of the electronic | advances that AND NONRENEWABLE RESOURCES, somé
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ELECTRONICS - MATERIALS
[0 casebound ($12.95 retail; $11.95 AAAS member) ] casebound ($10.00 retail; $9.00 AAAS member)
[0 paperbound ($4.95 retail; $4.45 AAAS member) O paperbound ($4.00 retail; $3.75 AAAS member)
Series & bulk
order information Name
available on request
Address
[0 Check Enclosed (To AAAS) .
[J Please Bill Me City State Zip

Send Your Order To W
American Association for the Advancement of Science :
1515 Massachusetts Avenue, N.W., Department D
Washington, D.C. 20005

Remittance must accompany member orders. Please allow 6-8 weeks for delivery.
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MORE BIG TALK
ON

ECLIPSE
SYSTEMS.

General ECLIPSE sys-
AOS, the most intelligent .= tems. So now you can take
multiprogramming oper- o advantage of the sophisti-
ating system to be found 0 gl - cation and efficiency of big
on a small computer. Now [FEs computer PL/I without hav-
we bring you the fastest, ing to buy a big computer.

First, we brought you

largest and most efficient PL/I is just one more reason
version of PL/I ever im- why Data General is the
plemented on a minicom- computer company that

puter. And that’s not just
talk. It’s available now on
all multiprogramming Data

¢»DataGeneral

We make computers that make sense

© really talks sense.
Call (617) 366-8911, Exten-
sion 4735. Or write.

Data General Corporation, Westboro, MA 01581, (617) 366-8911. Data General (Canada) Ltd., Ontario. Data General Europe, 61 rue de Courcelles, Paris, France, 766.51.78.
Data General Australia, (03) 82-1361. Data General Ltda., Sao Paulo, Brazil, 543-0138 ©) Data General Corporation, 1978. ECLIPSE is a registered trademark of the Data General Corporation.
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K-K-K-KEL-VI-VINATOR. -96°C!

We sell ultra-cold. Hair-cracking
cold. Upright drops to —76°C.
Chest model sinks to —96°C. And
in over-all performance, we’re
the hottest cold buy around.

We know what you need in the way of
cold so we’ve designed our units to
make you happy. Take the upright.
Beyond the cold you need, you’ll find
convenience features like six French
doors. Open one withovt losing the
cold everywhere else. You can label
each door. Know what’s behind it.

What’s good about the chest model?
It gets colder. And the top can give
you some more work surface. And
here too we’ve come up with a great
way for you to identify the location
of everything that’s in it.

1030

More. Both have automatic alarm sys-
tems and 2” portholes to accommo-
date recorders. More importantly,
both carry the name Kelvinator Com-
mercial. The company that knows how
to give you the best cold you ever had.
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Send for detailed literature.
Upright UC-105 (—76°C/—105°F)
— 12 Cubic Feet.

Chest UC-520 (—85°C/—120°F),
UC-540 (—96°C/—140°F)

— 12 Cubic Feet.

Write: J. E. Hirssig, Sales Mgr.,
Scientific and Industrial Division,
Kelvinator Commercial Products, Inc.,
621 Quay Street, Manitowoc, Wiscon-
sin 54220. Phone (414) 682-0156.

®
Kelvinator
One of the White Consolidated Industries
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From cosmology _
earth’s interior...from physics to
environmental chemistry...

L& discover the great books—and great values—
you get only as a member of

The Library of Science

The
Evolution of { "

(}‘
Condénse d ]

] gictiﬂﬂ?’y

00470-3. VAN NOSTRAND’S SCIENTIFIC
ENCYCLOPEDIA. Fifth Edition. Hailed as the
most comprehensive one-volume reference work
of its kind; thoroughly revised and expanded. I1-
lustrated with 2,450 photographs, diagrams,
graphs, and over 550 tables. 2382 9-by-12 inch
pages. Counts as 3 of your 3 books. $67.50

34665. ASTRONOMY: FUNDAMENTALS AND
FRONTIERS. Second Edition. Robert Jastrow and
Malcolm Thompson. The classic visual and conceptual
sourcebook to the universe, ull)daxed with data gathered by
Apollo and Mariner probes. Includes a 16-page insert of
full-color photographs. $15.50

40167-2. THE CONDENSED CHEMICAL DICTIO-
NARY. For 58 years the most reached-for compendium of
technical data, now updated to meet todays needs. Over
18,000 entries. Counts as 2 of your 3 books. $32.50

61530. MATHEMATICS DICTIONARY. Fourth Edi-
tion. Edited by Robert C. James and Edwin F. Becken-
bach. Revised and expanded edition of this leading
mathematics dictionary offers clear, accurate definitions of
more than 8,000 terms. $17.95

82660. TECHNOLOGY MATHEMATICS HAND-
BOOK. Jan J. Tuma. Instant access to concise summaries
of all major definitions, formulas, graphs, tables of
elementary and intermediate mathematics—from algebra
to determinants and vectors and much, much more. $§5.95

36395. BLACK HOLES, QUASARS AND THE UNI-
VERSE. Henry L. Shipman. Also white dwarfs, neutron
stars, supernovae, Seyfert Galaxies—and more. ~ $12.95

50551. GRANTS: How to Find Out About Them and
What to do Next. Virginia P. White. A “must” for anyone
who wants to get, keep, or increase grant funding. $19.50

48705. FORECASTS, FAMINES AND FREEZES.
John Gribbin. How the earth’s climatic changes have af-
fected our past and may influence our future. Explores the
greenhouse effect, a new ice age and shifting magnetic
poles. %8.95

55000. THE ILLUSTRATED ENCYCLOPEDIA OF
ASTRONOMY AND SPACE. /an Ridpath. Covers the
full range of astronomical knowledge and space explora-
tion, from ancient times to now. $16.9

44900-3. THE ENCYCLOPEDIA OF COMPUTER
SCIENCE. Edited by Anthony Ralston and Chester L.
Meek. A monumental 1,550 page volume, offering con-
densed, accurate information on essential topics ranging
from theory to a;;plications, from program structures to the
logical design of central processing units, from Boolean
algebra to microprogramming. Counts as 3 of your 3
books. $

54995. THE ILLUSTRATED ENCYCLOPEDIA OF
ARCHAEOLOGY. Glyn Daniel, General Editor.
Worldwide coverage of the people, places, and things of
the past with over 1,000 entries and more than 100 illustra-
tions. The significant sites, cultures, civilizations, terms,
tools, and techniques packed into one all-inclusive vol-
ume. $17.95
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Ninth
pdition,

Take any 3
all for

only $3.95

(values to $68.40)

if you will join now for a trial period and accept
only 3 more books—at handsome discounts—
over the next 12 months.

41610. DATA ANALYSIS FOR SCIENTISTS AND
ENGINEERS. Stuart L. Meyer. A veritable bible for
anyone performing data analysis, this 513-page volume
covers all the statistical methods, concepts, and analysis
techniques that any experimenter will probably eve(sileegs.
9.

40690. COSMOLOGY. Michael Rowan-Robinson. Su-
perbly illustrated with space photographs and numerous
star charts and graphs, this fascinating blueprint brings
together all the important ideas and developments in the
new astronomy. Includes twenty selected controversies in
cosmology today. $1

46550-2. THE EVOLUTION OF NORTH AMERICA.
Dr. Philip B. King. Sweeping geological survey of our
continent that explores its mountains, plains, river valleys,
deserts, and oceanic shelves from their origins over 600
million years ago to the present. Extensively illustrated
with more than 100 beautifully drawn maps and diagrams.
Counts as 2 of your 3 books. §25.00

48580. FIRE OF GENIUS. Ernest V. Heyn. Lavishly
illustrated documentary tells the amazing stories behind
the inventors and inventions of the 20th century. ~ $12.95

MEMBERSHIP BENEFITS e In addition to get-
ting three books for only $3.95 when you join, you
keep saving substantially on the books you buy. @ If
you continue membership East the trial period, you
will be eligible for our Bonus Book Plan, with
savings of at least 70% off publishers’ prices. ® At
3-4 week intervals (15 times per year) you will
receive the Book Club News, describing the coming
Main Selection and Alternate Selections, together
with a dated reply card. In addition, up to 4 times a
year, you may receive offers of special selections,
always at substantial discounts. ® If you want the
Main Selection, or the special selection, do nothing
and it will be sent to you automatically. ® If you
prefer another selection, or no book at all, simply
indicate your choice on the card, and return it by the
date specified. ® You will have at least 10 days to
decide. If because of late mail delivery of the News,
you should receive a book you do not want, we
guarantee return postage.
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to the dynamics of the

(Publishers” Prices shown)

50265. GEOMORPHOLOGY AND TIME. J. G.
Thornes and D. Brunsden. An invaluable schematic guide
that focuses on the time factor in current geomorphological
research. Filled with hundreds of figures, diagrams, and
tables, it reviews new ideas, concepts and approaches in
the field. $12.95

49470. FUNDAMENTALS OF ORGANIC REAC-
TION MECHANISMS. J. Milton Harris and Carl C.
Wamser. Examination of the theoretical and mechanistic
concepts of organic chemistry. Provides theoretical de-
scriptions of organic molecules, the major types of reaction
mechanisms, and the methods for determination of reac-
tion mechanisms. $16.95

64145-2. A NEW DICTIONARY OF PHYSICS. H. J.
Gray and Alan Isaacs. More than 9,000 entries provide a
comprehensive, and, where necessary, detailed focus on
key concepts, formulas, men and machines that are crucial
to understanding modern physics. Hundreds of illustra-
tions, graphs, charts and tables. Counts as 2 of your 3
books. $35.00

36785. THE BOWELS OF THE EARTH. John Elder. A
fascinating tour of global geology and the working systems
of the earth’s core, upper mantle and crust. $14.00

48710. THE FORCE OF KNOWLEDGE. John Ziman.
A sound, contemporary guide, offering a comprehensive
look at science through its history and scientists, its evolu-
tion from a cottage craft into a complex industry, to its
worldwide scope today. $15.95

The Library of Science
Riverside, New Jersey 08075

|

|

| Please accept my application for membership and
send me the three volumes indicated, billing me onl

4 y

$3.95 for all three. I agree to purchase at least three

| ~ p
additional Selections or Alternates during the first 12

g

| months I am a member, under the membership plan
described in this ad. Savings range up to 30% and

' occasionally even more. My membership is cancel-

| able any time after I buy these three books. A ship-

| ping and handling charge is added to all shipments.

|

| 3 books for $3.95

I Indicate by number the books you want.

|

|

|

|

|

|

|

|

|

|

| I | 1

A few expensive books (noted in book descriptions)
count as 2 or 3 choices.

Name

Address

Cty = State__ Zip
(Offer good in Continental U.S. and Canada only.
Prices slightly higher in Canada.) Book selections
purchasedg for professional purposes may be a tax-
deductible expense.




Volume Il in the annual AAAS series

This series is sponsored by the AAAS and its Committee on Science and Public Policy and
prepared under the direction of Willis H. Shapley, former budget official and Associate
Deputy Administrator of NASA, who has had extensive experience in research and develop-

ment, national defense, and space programs.

RESEARCH & DEVELOPMENT IN THE
FEDERAL BUDGET: FY 1978, by Willis H.
Shapley, Don 1. Phillips and Herbert Roback,
offers a timely analytic summary and interpretive -
report on R&D in this year’s annual budget and a
stimulating discussion of significant, current, and
basic issues: ~

® FY 1977 budget outcome

® FY 1978 budget analysis

¢ Future R&D budget outlook

¢ Congressional role in R&D budgeting

® How R&D budget decisions should be made

RESEARCH & DEVELOPMENT IN THE
FEDERAL BUDGET: FY 1977, by Willis H.
Shapley, lays the foundation for FY 1978 and suc-
ceeding volumes. It gives an in-depth analysis of how

the federal budget is prepared and surveys the broad

range of continuing issues affecting research and

development budgets. An incisive analysis ofilasting ‘

significance.

These two volumes unravel the mysteries and com-
plexities of the budgeting process and give a clear

 and anal’yt:i,'c:‘al report on R&D in the federal budget.

They identify issues of major importance to scientists,
engineers, research institutions, administrators, and
students of public policy.

Essential reading in this changing climate of govern-
ment support of R&D.

- Order your copies now.

 ORDER FORM

Please send me the item(s) checked below:

(1 R&D in the Federal Budget: FY 1978
Retail: $5.50 AAAS member price: $4.95

[J R&D in the Federal Budget: FY 1977
Retail; $5.50 AAAS member price: $4.95

0 Both publications at the speczal rate
Retail: $9.00 AAAS member price: $8.10

All orders $5 or less must be prepaid.
(Please allow 6 to 8 weeks for delivery)

‘ ®) Send orders to Department L
American Association for the Advancement of Science
1515 Massachusetts Avenue, NW, Washington, DC 20005
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What plastic film
Istransparent,
electro-conductive,
cost-effective as a
component or as a
consumable, as/thin
as this page and a
yard wide.and “-g

longer than s\
football fields?g‘\\%g’

N
i
: NI -
Intrex” films from Siérracin \
|
&

are all oftheabove'and mére:

These transparent electro-conductive films have
already found applications as'partof, or used with” -4V
electro-photography, x-ray-imaging, micrographics;
electronic circuits, touch panels for CRTs; health caré equipment,
RFI/EMI shielding and heated anti-fogging eye wear.

Wed like'to send yousamples:ofintrex film so you'ean see for
yourself howclear it is that we haveithe right mateprial for your
application; Callor-write:

I~
S
-
Sierracin/Sylmar ‘
12780 San Fernando Road, Sylmar, CA'91342
213/367-6184 Telex 167122

Attention:Intrex Film Marketing
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“Want the only
dispenser with

a Teflon-coated
 plunger?

. Ask for the
“Teflon Dispenser’

Why does a Brinkmann Dispensette seem to work more
smoothly than other bottle-top dispensers?
The secret is its Teflon-coated plunger.
Dispensers with glass or polypropylene plastic plungers often
‘freeze’ or 'stick’ when used with alkaline reagents. On a Dispen-
sette, the Teflon coating on the plunger insures smooth operation
with any reactive chemical (except HF), even with concentrated
acids and bases.
Of course, it takes more than a smoothly-working plunger
to make a dependable dispenser. Instead of external glass
tubing that could break or chip, Dispensettes are equipped
with flexible Teflon filling and discharge tubes that can
easily be cut to any desired length. Simply pull them off
and a Dispensette is ready for autoclaving at 120°C
without further disassembly.
Dispensette offers a wide selection of models
for fast, accurate dispensing of volumes from 0.1
to 50ml, with better than =1.0% accuracy and
*0.1% reproducibility. There is hardly a standard
size screw-neck reagent bottle, can or container

(even STJ 24/40 and 29/42 glassware) which

a Dispensette will not fit, either directly or with
optional screw-in adapters.

Some Dispensette design features have been copied by other
dispensers, but none has its smooth, foolproof operation. That's
because only Dispensette has a Teflon-coated plunger. Write for
literature: Brinkmann Instruments, Inc., Cantiague Rd., Westbury,
N.Y. 11590. In Canada: Brinkmann Instruments (Canada), Ltd.

B Brinkmann
L4 Dispensette

Available from: Ace Scientific

Beckman Instruments, Science Essentials Operations
Bio-Rad Laboratories/Cole-Parmer Instrument Co.
Curtin Matheson Scientific/Fisher Scientific

General Scientific/Markson Scientific/Preiser Scientific
Sargent Welch/Scientific Products/SGA Scientific
Arthur H. Thomas/VWR Scientific/Wilkens-Anderson Co.

YV
% 5
Dispensette® is a registered trademark of R. Brand Co.
Teflon® is a Du Pont trademark.
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AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for the presenta-
tion and discussion of important issues related to the ad-
vancement of science, including the presentation of mi-
nority or conflicting points of view, rather than by pub-
lishing only material on which a consensus has been
reached. Accordingly, all articles published in Science—
including editorials, news and comment, and book re-
views—are signed and reflect the individual views of the
authors and not official points of view adopted by the
AAAS or the institutions with which the authors are af-
filiated.

Editorial Board

1978: RicHARD E. BALzHISER, JAMES F. Crow,
HANS LANDSBERG, EDWARD NEY, FRANK W. PUTNAM,
MAXINE SINGER, PAUL E. WAGGONER, F. KARL WiL-
LENBROCK

1979: E. PETER GEIDUSCHEK, WARD GOODENOUGH,
N. BRUCE HANNAY, MARTIN J. KLEIN, FRANKLIN A.
LoNG, NEAL E. MILLER, JEFFREY J. WINE
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News and Comment, 467-4430; Reprints and Per-
missions, 467-4483; Research News, 467-4321; Cable:
Advancesci, Washington. For *“‘Instructions for Contrib-
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Advertising Representatives
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SCIENCE

Policy for Energy

The recent (13-17 February) Annual Meeting of the American Associa-
tion for the Advancement of Science in Washington, D.C., included 139
symposia with some 180 half-day sessions. Many of these were policy-ori-
ented and especially appropriate for the locale. One major theme was ener-
gy, which was addressed in 12 sessions. Conservation and renewable ener-
gy sources were strongly represented. Of particular interest was a session
on ‘‘New Batteries in Energy Use of the Future.”” Substantial progress is
being made in the development of batteries which have higher energy stor-
age per unit weight than those employing lead and which utilize cheap,
abundant materials. But the path from laboratory to large-scale use will re-
quire a decade or more. It is also clear that major practical effects from
conservation and from renewable energy sources will only come slowly.

While it is essential that great efforts be made to achieve distant goals, the
nation must also meet the day-to-day demands of the next 10 years. A num-
ber of speakers emphasized that for the next decade the major sources of
energy will be oil, natural gas, coal, and nuclear reactors. Of these, oil will
continue to be the most important.

Considerable apprehension was expressed as to whether sufficient sup-
plies of petroleum will be available during the coming years. It was noted
that about 75 percent of the oil that is exported by producers comes from
the Middle East. An Arab-Israeli conflict is only one of many potential
developments that might lead to interruption of supplies.

The present weakness of the dollar was also mentioned, though perhaps
without as much emphasis as the matter warrants. During the past 6 months
the dollar has declined about 17 percent with respect to strong currencies,
while the price of gold has increased nearly 25 percent. Most of these
changes have occurred in the past 3 months. This weakness attests to a loss
of confidence in the dollar occasioned by a huge trade deficit arising out of
soaring oil imports. As foreigners continue to convert their holdings into
stronger currencies, they place further pressure on the dollar. The ingredi-
ents for a damaging panic are present. Even should this not occur, weak-
ness of the dollar is likely to persist while the value of oil reserves is likely
to increase. The Arabs may decide to conserve their nonrenewable wealth.

It is possible that adverse political and financial developments will not
occur. However, another cloud has appeared in the form of questions con-
cerning the volume of supplies that might be obtained from Saudi Arabia,
which has the largest reserves. Optimists had assumed that the Saudis
would be willing to more than double their current production. Several
sources now take the view, on technical grounds, that such an increase is
unlikely. But if current trends continue the United States will be seeking
substantially increased imports. The Carter Energy Plan projected imports
of as little as 6 million barrels per day in 1985, but experts now predict
imports of 11 to 12 million barrels per day at that time.

Because of increased world demand without commensurate increase in
supplies, a number of speakers at the AAAS predicted that there will be
another “‘oil crisis.”” Accordingly, it was repeatedly recommended that
ways be found to construct and operate a few full-scale plants designed to
produce oil from shale, liquids from coal, and methane from lignite or coal.

Neither the Congress nor events have been kind to the Carter Energy
Plan. The Administration has recently stated that it will be coming up with
a comprehensive plan for production of synthetic fuels. The probable time
scale for action though is slow. After a years’ study, recommendations will
be made to Congress where time-consuming maneuvers will follow. In
contrast, were the Administration to move urgently to expedite off-shore
drilling and to clear up environmental uncertainties for shale oil, it could
cut several years from the time needed to obtain substantial new supplies.

—PHiLir H. ABELSON
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Micromeritics introduces
MicroSil, a remarkable new
class of HPLC columns for all
reversed and normal phase,
as well as lon exchange
applications. These columns
offer:

*high efficiencies and im-
proved resolutions

esuperior selectivities
ehigh minimum plate count
guaranteed

For more information, contact
Micromeritics Instrument Cor-
poration, 5680 Goshen Springs
Road, Norcross, Georgia 30093
(404/448-8282)

1 micromeritics’

instrument corporation
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GORDON RESEARCH CONFERENCES
“FRONTIERS OF SCIENCE”’

APPLICATION Received:

| hi licati d mail (in duplicat Sent to Chairman:
Please complete this app |cgt:on and mail (in duplicate) Waiting List Letter:
to the Director.

Registration Mailed:

Office Use Only:

DO NOT SEND DEPOSIT WITH THIS APPLICATION Registration Returned:
Conference on Date:
(Name of Conference — Please Print)
Name: (Please Print) Location
Organization:
Business Address:
(inc. dept., street & no.)
City and State:
Zip Code
Accommodations at the Host site are requested for: O Applicant O Guest(s)

(Children must be at least 12 years of age.
State name and age of each child requiring accommodations.)

IMPORTANT

Indicate your particular activities which justify favorable consideration of you as a participant in and
contributor to this Conference. (Not required of speakers.) Applications are referred to the Conference
Committee for review in accordance with the established regulations, and this information is essential.

CONFERENCE FEES - 1978

Full fixed fee charged regardless of time conferee attends Conference. Please note fees.

New Hampshire California
*Resident Fixed Fee: =~ $160-includes registration fee *Resident Fixed Fee:  $185-includes registration fee
*Non-resident Fixed  $130-includes $50 registration Guest: $135-for room, meals.
Fee: fee and meals Deposit: $30 is required of all participants
Guest: $110-for room, meals. and guests.
Deposit: $30 is required of all participants
and guests.

The recording of lectures by tapes, etc. and the photography of slide
material are prohibited. Printed reference to Gordon Research
Conference papers and discussion is not permitted. Authors are

*Fixed fees cannot be prorated or reduced for anyone,

Please returnto: . . .
. . . . requested to omit references to the Conference in any publication.
Dr. Alexander M. Cruickshank, Director Guests are not permitted to attend the conference lectures and
Gordon Research Conferences discussion sessions. Each member of the Conference agrees to these
Pastore Chemical Laboratory regulations when registration is accepted.

University of Rhode Island Signat
Kingston, Rhode Island 02881 Tel: (401) 783-4011 ignature

Office — Summer Schedule Date

Colby-Sawyer College Telephone: Business
New London, N.H. 03257

(603) 526-2870 Home

DO NOT SEND DEPOSIT WITH THIS APPLICATION

10 MARCH 1978 1125



-

PRODUCTS

and

MATERIALS

Pocket-Sized pH Meter

Lilliput pH meters feature submersible
electrodes. Model 750 has a direct-read-
ing meter, model 765 has a digital dis-
play. Both models cover the range from
0 to 14 pH units. Their Perma-fill sub-
mersible electrodes have a sealed refer-
ence gel and do not require refilling.
Hellige. Circle 666.

Analytical Balance

The A30 is a top-loading analytical bal-
ance with a single bar for taring. Weigh-
ing and taring ranges are from 0 to 30
grams with an additional 30-gram tare
available by removing disks under the
weighing pan. Weight is read to 0.1 milli-
gram on a digital display. There is a sta-
bility detector and a four-position switch
for adjusting the measuring cycle from
outside of the balance. Mettler In-
strument. Circle 665.

Fraction Collector

The 2070 UltroRac IT offers three col-
lection modes: timed flow, drop count-
ing, and pulse control. Pulse control re-
sults in accurate, reproducible fractions
regardless of changes in rate of flow or
surface tension. The device provides an
event mark for a recorder to relate col-
lected fractions to peaks on a record. A
step-delay feature allows for com-
pensation for the volume of liquid in the
tubing between the detector and the de-
livery head. UltroRac II handles 200
tubes, 8 to 18 millimeters in diameter, in
20 racks of 10 each. LKB Instruments.
Circle 667.

Newly offered instrumentation, apparatus, and
laboratory materials of interest to researchers in all
disciplines in academic, industrial, and government
organizations are featured in this space. Emphasis is
given to purpose, chief characteristics, and avail-
ability of products and materials. Endorsement by
Science or AAAS is not implied. Additional infor-
mation may be obtained from the manufacturers or
suppliers named by circling the appropriate number
on the Readers’ Service Card (on pages 1030A and
1126C) and placing it in the mailbox. Postage is free.

—RICHARD G. SOMMER

1126
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Disposable Skin Stapler

The Proximate comes with two sizes
of staples: regular staples are 5.7 by 3.9
millimeters and wide staples are 6.9 by
3.9 millimeters. Each disposable stapler
is loaded with 35 staples. The physician
everts the tissue along the wound, makes
light contact with the stapler, applies the
staples, then disposes of the stapler. A
wound is thus closed quickly with mini-
mum risk of scarring or infection.
Staples are easily removed. Ethicon.
Circle 671.

Seismic Event Recorder

The Microcorder uses five micro-
processors to handle data and control
recorder functions. The device is port-
able at 12.7 kilograms and is powered by
three rechargeable gel cells. The oper-
ator uses a keyboard for input and to se-
lect sampling rate, detection criteria, and
recording times. All elements of time and
data are digitized and displayed. Data
are recorded on tape cassettes. Teledyne
Geotech. Circle 669.

Atomic Absorption Spectrophotometer

Model 5000 is designed for sequential,
multielement analysis and can determine
up to six elements in as many as 50 sam-
ples without intervention by the oper-
ator. Operator enters operating parame-
ters by magnetic card, uses digital con-
trols for the burner and gas control,
selects light sources from a six-lamp tur-
ret, corrects for background, and uses a
programmable auto sampler to present
samples and standards to the instrument
in the proper order. Perkin-Elmer, In-
strument Division. Circle 668.

Laboratory Mixer
The Stir-Mixor is designed to dissolve

or emulsify low-, medium-, or high-vis-
cosity liquid ingredients and to keep

them in suspension continuously or in-
termittently as required. The stainless
steel container holds 2 quarts. Optional
features include a no-drip faucet for sam-
pling. The Stir-Mixor is recommended
for barium solutions, photographic solu-
tions, slurries, and dispersions for x-ray,
medical, and biological applications.
Waring Products Division, Dynamics of
America. Circle 670.

Literature

Medical Products are featured in a
catalog that includes sections on blood
banking, hematology, coagulation,
chemistry controls, reagents, quality as-
surance, immunochemistry, glassware,
and instrumentation. Dade Division,
American Hospital Supply. Circle 715.

Computer Assisted Image Processing
and Analysis offers a complete detailed
introduction to the economic, technical,
and procedural aspects of image analy-
sis. Optronics International. Circle 717.

Disposable Laboratory Materials of-
fers pipet tips, mailing vials, tubes for
scintillation vials, pipettes, and other
plastic items. Variable Volumetrics.
Circle 718.

Laboratory Instruments include fluo-
rometers, spectrophotometers, flame
photometers, and a selection of accesso-
ries for these devices. Turner Associ-
ates, Division of American Sterilizer.
Circle 719.

Electrochemical Instrumentation fea-
tures the Metrohm line of apparatus and
accessories for potentiometric analysis.
Brinkmann Instruments. Circle 720.

Marine or Fresh Water Quality Mea-
surements lists a complete line of appa-
ratus for determining pH, temperature,
salinity, depth, oxygen content, and so
forth. Martek Instruments. Circle 672.

Biomedical Supplies includes more
than 1000 items for medical research or
clinical laboratoriés. California Scien-
tific. Circle 673.

Scientific Chemicals and Supplies lists
a complete line of electron microscopy
and electrophoresis chemicals and sup-
plies. Polysciences. Circle 675.

Sample Vials are featured for auto
samplers, biological preservation, and a
variety of chemical applications. Whea-
ton Scientific. Circle 676.

lodine-125 Products and lodine-125
Safe Handling Guide are each 12-page
brochures devoted to uses of this radio-
chemical. New England Nuclear. Circle
677.

Laboratory Equipment features new
products from a variety of sources. SGA
Scientific. Circle 678.
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The Graduates

Not all of our Iodine-125 candidates pass their
final exams, but those that do are exceptionally
well qualified to join your laboratory.

Exam #1: LL% Radiochemical purity —
The activity must be in the iodide form;

€

Exam #2: @l_ Radionuclidic purity —

" The amount of 2T must not exceed 0.05%;

: b===% Base strength—
Exactly measured and reported with every
shipment; ; :

. 5 Labeling efficiency —
Tested in a sensitive lactoperoxidase iodination.

Standard package:
0.1ml of ~ 0.1M NaOH solution
NEZ-033H High Concentration:
> 350mCi/ml in ~ 0.1M NaOH solution
NEZ-033L Low pH (8-10):
High Concentration (>350mCi/ml) in aqueous solution
Send for our new lodine-125 products brochure.

NEZ-033

Not for use in humans or clinical diagnosis.

New England Nuclear

549 Albany Street, Boston, Mass. 02118

Call toll-free: 800-225-1572

(In Massachusetts and International: 617-482-9595)
NEN Chemicals GmbH: D-6072 Dreieich, W. Germany,

Daimlerstrasse 23, Postfach 401240,
Telephone: (06103) 85034, Telex: 4-17993 NEN D

NEN Canada Ltd., 2453 46th Avenue, Lachine, Que. H8T 3C9,
Telephone: 514-636-4971, Telex: 05-821808
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...tomorrow’s designs today !

B —

OS5 0OH" Q5 OFY QU® QI
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

;—'-‘zl E L L M Write for iterature

CELLS, INC. Borough Hall Station

Phone (212) 544-9534
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/ the journal of sponsored research \

Introducing

GRANTS MAGAZINE

and other programs
Editor: Virginia P. White

Assistant Editor: Patrick Tarantino

Editorial Board:

Sheppie Abramowitz, John Z. Bowers, Adriano Buzzati-
Traverso, Paula Carien, S. F. Carson, Gideon Chagy,
Robert Coles, Daniel Lynn Conrad, Lois DeBakey, Wil-
ton S. Dillon, George N. Eaves, Richard Grove, Marjorie
E. Hoachlander, Alexander Hollaender, Kazue lwamoto,
John Jagger, Ann E. Kaplan, Richard A. Lacey, Raymond
Latarjet, Robert A. Mayer, Kathryn Mohrman, Sally J.
Oleon, Crodowaldo Pavan, Lord Ritchie-Calder, David
L. Sills, J. E. Slater, Lynn M. Slavitt, Fannie Taylor, Robert
Ubell, R. C. von Borstel, Rowan A. Wakefield, Melvin
Weinstock, Adam Yarmolinsky.

Grants Magazine is a broadly conceived, interdisciplin-
ary quarterly publication that will provide a forum for
discussion of the various issues that affect both public
and private philanthropy, serving both the grantseeking
and grantmaking public.

Subscription: 1978, Volume 1 (4 issues)

Institutional rate .........ccoiiiiiiiiiinaan., $45.00
Personal rate (in USAonly) ...............u... $20.00
Send for your free examination copy!

Jamaica, New York 11424

PLENUM PUBLISHING CORPORATION
227 West 17th Street, New York, N.Y. 10011

Prices subject to change without notice.
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These Swift research quality
microscopes have a shorter arm and
lower profile . . . promise (and de-
liver) peerless resolution . . . are
easily and quickly interchangeable
with Swift accessories. These in-
struments are meticulously designed
to meet all requirements of medical
and other advanced biological sci-
ence areas. Optics are of particu-
larly high caliber. Binocular head
is rotatable 360°. Stage is raised
and lowered uniformly on precision

ball bearings with no lateral
movement. Patented clutch

Look to the
Swift M1000 Series for some
great new dimensions

SWIFT INSTRUMENTS, INC.

Scientific Instrument Division
. P.0. BOX 562, SAN JOSE, CA 95106 « 408/293-2380
(MAIN OFFICE: Boston, MA)

I
SWIFT AGENCIES are located throughout the U.S. and in most foreign coumris'./-

mechanism operates automatical I;\-

to prevent damage to finely bal-
anced gear train. Coarse focusing
lock can be pre-set to prevent slide
breakage. Fine focus control op-
erates continuously throughout the
entire range of magnification.

Even with its many built-in
preventives for excessive wear and
tear, and its extraordinary research
features, the M1000 Series is sur-
prisingly moderate in price. Write
today for price list with variable
options in components, and name
of nearest dealer for demonstration.

10 MARCH 1978
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BASIC CHEMICAL
THERMODYNAMICS

Second Edition

E. BRIAN SMITH.The Second Edition
of this introduction to thermody-
namics retains its emphasis on a clear
explanation of the underlying con-
cepts. The traditional approaches to
the subject are modified so that the
reader is led from an examination of
equilibrium in the everyday world of
mechanical objects to a thorough
understanding of the factors that de-
termine equilibrium in chemical sys-
tems. ( Ox/%rd Chemistry Series)
1977 144 pp.; cloth $11.50
57 line drawings paper $4.95

VIBRATIONAL AND
ROTATIONAL
RELAXATION IN GASES

J. D. LAMBERT. This book is con-
cerned with the interchange of trans-
lational, vibrational, and rotational
energy between molecules in colli-
sion. The field has developed rapidly
since the mid-1960’s with the intro-
duction of laser and chemilumines-
cent techniques, and the author gives
a concise survey of the wholerange of
exFerimental knowledge now avail-
able. (International Series of Mono-
graphs on Chemistry)

1978 160 pp.; tables;
graphs; figs.

COOPERATIVE
EQUILIBRIA IN
PHYSICAL
BIOCHEMISTRY

D. POLAND, The Johns Hopkins
University. This book is intended for
graduate students and research
workers in molecular biology who
need the tools of statistical mechanics
to unravel the complicated problems
of multiple cooperative equilibria that
are encountered in biological sys-
tems. It assumes a background in
thsical chemistry but little, if any,
amiliarity with statistical mechanics.
(Monographs on Physical Biochemistry)
1978 356 pp.; $33.75
61line drawings

DIELECTRIC
BEHAVIOUR OF
BIOLOGICAL
MOLECULES IN
SOLUTION

E. H. GRANT, R. J. SHEPHARD and
G. P. SOUTH. This survey, intended
for those who need an introduction to
this field of research, covers the role
of dielectric studies in medicine and
biology; the measurement of permit-
tivity; the analysis of experimental
results; water and small biological
molecules; and proteins and larger
structures. (Monographs on Physical
Biochemistry)

May 1978

$19.95

248 pp.;
84 text figs.

Prices and publication dates are subject to
change.

OXFORD UNIVERSITY PRESS
- 200 Madison Avenue
New York, New York 10016

$26.50
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The Guinea-Pig Placenta. Peter Kaufmann
and Michail Davidoff. Springer-Verlag, New
York, 1977. 94 pp., illus. Paper, $17.60. Ad-
vances in Anatomy, Embryology and Cell Bi-
ology, vol. 53/2. To order this book circle No.
374 on Readers’ Service Card

Hydrogen. Stopping Powers and Ranges in
All Elements. H. H. Andersen and J. F. Zieg-
ler. Pergamon, New York, 1977. vi, 318 pp.,
illus. $29.50. The Stopping and Ranges of Ions
in Matter, vol. 3. To order this book circle No.
375 on Readers’ Service Card

Handbook of Parapsychology. Benjamin B.
Wolman, Laura A. Dale, Gertrude R.
Schmeidler, and Montague Ullman, Eds. Van
Nostrand Reinhold, New York, 1977. xxiv,
968 pp. + plates. $35. To order this book
circle No. 363 o1 Readers’ Service Card

International Thermodynamic Tables of the
Fluid State. Vol. 4, Helium-4. Edited and
compiled by S. Angus and K. M. de Reuck on
the basis of tables and equations published by
R. D. McCarty. Pergamon, New York, 1977.
XXvi, 266 pp., illus. $35. To order this book
circle No. 366 on Readers’ Service Card

Intracellular Protein Catabolism II. Pro-
ceedings of a symposium, Ljubljana, Yugo-
slavia, May 1975. Vito Turk, Neville Marks,
Alan J. Barrett, and J. Frederick Woessner,
Eds. Plenum, New York, 1977. xvi, 368 pp.,
illus. $35.

An Introduction to the Study of Disease. Wil-
liam Boyd and Huntington Sheldon. Lea and
Febiger, Philadelphia, ed. 7, 1977. xxiv, 492
pp., illus. $13.50.

Introductory Medical Statistics. R. F.
Mould. Pitman, London, 1976 (U.S. distrib-
utor, Year Book Medical Publishers, Chi-
cago). xii, 98 pp., illus. Paper, $10.95.

Kin Selection in the Japanese Monkey. J. A.
Kurland. Karger, Basel, 1977. x, 146 pp., il-
lus. Paper, $27.75. Contributions to Primatol-
ogy, vol. 12.

Leucaena. Promising Forage and Tree Crop
for the Tropics. National Academy of Sci-
ences, Washington, D.C., 1977 (available
from the Commission on International Rela-
tions, NAS-NRC, Washington, D.C.). viii,
118 pp., illus. Paper.

Lifelong Education. A Psychological Analy-
sis. A. J. Cropley. Pergamon, New York,
1977. iv, 196 pp. $15. Advance Studies in
Lifelong Education. To order this book circle
No. 357 on Readers’ Service Card

Logic Designer’s Manual. John D. Lenk.
Reston (Prentice-Hall), Reston, Va., 1977.
viii, 504 pp., illus. $18.95.

Low-Cost Rural Health Care and Health
Manpower Training. An Annotated Bibliogra-
phy with Special Emphasis on Developing
Countries. Vol. 3. Frances M. Delaney. Inter-
national Development Research Centre, Otta-
wa, 1977 (U.S. distributor, Unipub, New
York). 188 pp., illus. Paper, $8.75.

The Making of the Modern Family. Edward
Shorter. Basic, New York, 1977. xxiv, 368
pp. Paper, $5.95. Reprint of the 1975 edition.

The Management of the Acutely Ill. Papers
from a symposium, Chartridge, Buckingham-
shire, England, July 1976. J. P. Payne and D.
W. Hill, Eds. Peregrinus, Stevenage, 1977
(U.S. distributor, International Scholarly
Book Services, Forest Grove, Ore.). x, 178
pp., illus. Paper, $19.95. Chartridge Sym-
posium Series. To order this book circle No.
368 on Readers’ Service Card

Man and His Geologic Environment. David
N. Cargo and-Bob F. Mallory. Addison-Wes-
ley, Reading, Mass., ed. 2, 1977. xxii, 582 pp.,
illus. $13.95. To order this book circle No. 367
on Readers’ Service Card

Marine Hydrodynamics. J. N. Newman.
MIT Press, Cambridge, Mass., 1977. xvi, 402
pp., illus. $24.95.

Marital Separation. Robert S. Weiss. Basic,
New York, 1977. xvi, 334 pp. Paper, $4.95.
Reprint of the 1975 edition.

Mars and Its Satellites. A Detailed Com-
mentary on the Nomenclature. Jiirgen
Blunck. Exposition Press, Hicksville, N.Y.,
1977. 200 pp. $10.

Medieval Settlement. Continuity and
Change. Papers from a colloquium, Leeds,
England, July 1974. P. H. Sawyer, Ed. Ed-
ward Arnold, London, and Crane, Russak,
New York, 1977. x, 358 pp., illus. $39.50.

Methods in Virology. Vol. 6. Karl Mara-
morosch and Hilary Koprowski, Eds. Aca-
demic Press, New York, 1977. xvi, 542 pp.,
illus. $34.50.

Microemulsions. Theory and Practice. Leon
M. Prince, Ed. Academic Press, New York,
1977. xii, 180 pp., illus. $12.

Microsomes and Drug Oxidations. Pro-
ceedings of a symposium, Berlin, July 1976.
Volker Ullrich, Ivar Roots, Alfred Hil-
debrandt, Ronald W. Estabrook, and Allan H.
Conney, Eds. Pergamon, New York, 1977.
Xxxiv, 768 pp., illus. $45. To order this book
circle No. 369 on Readers’ Service Card

Mineral Crushing and Grinding Circuits.
Their Simulation, Optimisation, Design and
Control. A. J. Lynch with contributions by P.
D. Bush and others. Elsevier, New York,
1977. xii, 342 pp., illus. $49.50. Developments
in Mineral Processing, 1.

Molecular Cloning of Recombinant DNA.
Proceedings of a symposium, Miami, Jan.
1977. W. A. Scott and R. Werner, Eds. Aca-
demic Press, New York, 1977. xii, 250 pp.,
illus. $14. Miami Winter Symposia, vol. 13.

NEMAC. Normal Error Model Analysis
Charts. George H. Robertson. Published by
the author, P.O. Box 445, Summit, N.J.
07901, 1977. 146 pp. Loose-leaf, $12.50.

New Trends in Integrated Science Teaching.
Vol. 4, Evaluation of Integrated Science Edu-
cation. David Cohen, Ed. Unesco, Paris, 1977
(U.S. distributor, Unipub, New York). 200
pp., illus. Paper. The Teaching of Basic Sci-
ences.

North American Trees. Richard J. Preston,
Jr. MIT Press, Cambridge, Mass., ed. 3, 1977.
XXX, 400 pp., illus. Paper, $5.95.

Nuclear Cytology in Relation to Develop-
ment. F. D’Amato. Cambridge University
Press, New York, 1977. viii, 284 pp., illus.
$29.50. Developmental and Cell Biology 6.

Occupational Prestige in Comparative Per-
spective. Donald J. Treiman. Academic Press,
New York, 1977. xxii, 514 pp. $19.50. Quan-
titative Studies in Social Relations.

Opportunities for Philanthropy—1976. Pa-
pers from a conference, Bellagio, Italy. John
Z. Bowers and Elizabeth F. Purcell, Eds. Jo-
siah Macy, Jr. Foundation, New York, 1977
(distributor, Independent Publishers Group,
Port Washington, N.Y.). x, 224 pp. $7.50.

Organization and Expression of Chromo-
somes. Papers from a workshop, Berlin, May
1976. V. G. Allfrey, E. K. F. Bautz, B. J.
McCarthy, R. T. Schimke, and A. Tissiéres,
Eds. Dahlem Konferenzen, Berlin, 1976 (U.S.
distributor, Heyden, Bellmawr, N.J.). 348
pp., illus. Paper, $24. Life Sciences Research
Reports. To order this book circle No. 370 on
Readers’ Service Card

Parenteral Nutrition. Proceedings of a sym-
posium, Copenhagen, Mar. 1975. H.-D. Cre-
mer, Ed. Karger, Basel, 1976. 100 pp., illus.
Paper, $16.25. Nutrition and Metabolism,
vol. 20, supplement 1.
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Thousands of
thermometers,
just for the asking.

This new 36 page fact filled catalog
will give you thousands of stocked
thermometers from which

to choose - precision ___

or lab grades, 1/100° |
scales, ASTM, dial, |  |\EAHE
etc., even accessories | __ [ .
and hydrometers. =

Request FREE Catalog 760 today.

o mmumfma_
|

CQO. BROOKLYN THERMOMETER CO., INC.
FARMINGDALE, NY. 11735« 516 6947610
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Congressional
Science and Engineering
Fellowships

The American Association for the Ad-
vancement of Science invites appli-
cations for the sixth year of its Congres-
sional Science  Fellow Program.
Individuals are selected from a broad
range of disciplines to spend one year
working in some area of Congress. The
AAAS provides an orientation and
placement guidance

Awards

The fellowship award includes an
$18,000 stipend for the period of one
year, beginning 1 September 1978.

Application

Candidates may apply from any phys-
ical, biological, or behavioral science or
field of engineering. Information of the
selection and application procedure are
available from Dr. Richard A. Scribner,
Director, AAAS Congressional Science
Fellow Program, AAAS, 1776 Massachu-
setts Ave., NW, Washington, D.C. 20036.
Deadline for application is 15 March.
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Passionate Crusader. The Life of Marie
Stopes. Ruth Hall. Harcourt Brace Jovano-
vich, New York, 1977. 352 pp. + plates.
$14.95.

Plant Growth Regulation. Proceedings of a
conference, Lausanne, Switzerland, Aug.
1976. P. E. Pilet, Ed. Springer-Verlag, New
York, 1977. xii, 306 pp., illus. $28.20. Pro-
ceedings in Life Sciences. To order this book
circle No. 371 on Readers’ Service Card

Proceedings of the Conference on Assessing
the Effects of Power-Plant-Induced Mortality
on Fish Populations. Gatlinburg, Tenn., May
1977. Webster Van Winkle, Ed. Pergamon,
New York, 1977. xxiv, 380 pp., illus. $22.50.
To order this book circle No. 372 on Readers’
Service Card

Recognition of Complex Acoustic Signals.
Papers from a workshop, Berlin, Sept. 1976.
Theodore H. Bullock, Ed. Dahlem Konferen-
zen, Berlin, 1977 (U.S. distributor, Heyden,
Bellmawr, N.J.). 404 pp., illus. Paper, $25.
Life Sciences Research Reports, 5. To order
this book circle No. 373 on Readers’ Service
Card

The Repair and Servicing of Small Appli-
ances. George R. Drake. Reston (Prentice-
Hall), Reston, Va., 1977. xx, 492 pp., illus.
$19.95.

Revolution at Work. Mobilization Cam-
paigns in China. Charles P. Cell. Academic
Press, New York, 1977. xxii, 224 pp. $14.95.
Studies in Social Discontinuity.

Scientific Analysis on the Pocket Calculator.
Jon M. Smith. Wiley-Interscience, New
York, ed. 2, 1977. xiv, 446 pp., illus. $15.95.

Scientists under Hitler. Politics and the
Physics Community in the Third Reich. Alan
D. Beyerchen. Yale University Press, New
Haven, Conn., 1977. xii, 288 pp. + plates.
$18.50.

Sediments. David Briggs. Butterworths,
Boston, 1977. 192 pp., illus. Paper, $3.95.
Sources and Methods in Geography, vol. 1.

The Sleep Instinct. Ray Meddis. Routledge
and Kegan Paul, Boston, 1977. viii, 148 pp.
$9.75.

The Streams and Rivers of Minnesota.
Thomas F. Waters. University of Minnesota
Press, Minneapolis, 1977. x, 374 pp., illus.
$9.95.

Survey of Organic Syntheses. Vol. 2. Calvin
A. Buehler and Donald E. Pearson. Reaction
Indices prepared by Paul F. Hudrlik. Wiley-
Interscience, New York, 1977. xii, 1106 pp.,
illus. $25.

The Token Economy. A Review and Evalua-
tion. Alan E. Kazdin. Plenum, New York,
1977. xvi, 342 pp., illus. $16.95. The Plenum
Behavior Therapy Series.

Unsolved Problems Concerning Lattice
Points. J. Hammer. Pitman, San Francisco,
1977. viii, 102 pp. Paper, $9. Research Notes
in Mathematics, 15.

Valency and Molecular Structure. E. Cart-
mell and G. W. A. Fowles. Butterworths,
Boston, ed. 4, 1977. x, 342 pp., illus. Paper,
$10.95.

Whither Video? Commercial Commodity or
Public Property. Margareta Inglestam. Sum-
mary and translation of the Swedish edition
(Stocksund, 1977). Commission for Radio and
Television in Education (TRU), Stocksund,
Sweden, 1977. 134 pp., illus. Paper, $5.

The Winters Doctrine. Seventy Years of
Application of ‘Reserved’ Water Rights to In-
dian Reservations. Michael C. Nelson with
the assistance of Bradley L. Booke. Universi-
ty of Arizona Office of Arid Lands Studies,
Tucson, 1977. viii, 148 pp. Paper, $10. Arid
Lands Resource Information Paper No. 9.

2-DEOXY-

D-GLUCOSE
4C/3H

Neuroanatomical
mapping technology

Autoradiographic
surveys

High specific activity

NEW!
Deoxy-D-glucose,2-[1,2-3H]-
30-60Ci/mmol
Ethanol:water,9:1.
250uCi  1mCi
NET-549

5mCi

NEW!
Deoxy-D-glucose,2-['“C(U)]-
300-350mCi/mmol
Ethanol:water,9:1.

50uCi  250uCi

NEC-720

Deoxy-D-glucose,2-[1-'“C]-
45-55mCi/mmol
Ethanol:water9:1.

50uCi  250uCi

NEC-495

Deoxy-D-glucose,2-[3H(G)]-
5-10Ci/mmol
Ethanol:water,9:1.
250uCi  1mCi
NET-328

5mCi

Reference:

Sokoloff, L. et al, “Mapping of
Functional Neural Pathways by
Autoradiographic Survey of Local
Metabolic Rate with ['“C] Deoxy-
glucose,” SCIENCE, 187, 850-853
(March 7,1975).

Not for use in humans or clinical diagnosis

New England Nuclear
549 Albany Street, Boston, Mass. 02118
Call toll-free: 800-225-1572
(In Massachusetts and International:
617-482-9595)

NEN Chemicals GmbH: D-6072 Dreieich. W. Germany.

Daimlerstrasse 23. Postfach 401240.
Telephone: (06103) 85034, Telex: 4-17993 NEN D

NEN Canada Ltd., 2453 46th Avenue. Lachine. Que. H8T 3C9
Telephone: 514-636-4971. Telex: 05-821808
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