


Now you can choose
from two series of Beckman
ultracentrifuges.

L8's-The Most Advanced

The results of six years of intensive research, the Model
L8's are so remarkable,
so advanced that

they introduce a new
era in preparative
ultracentrifugation.

Discover features
like the Ultra-8™ drive,
a frequency-controlled
induction motor that
drives the rotor directly
from inside the vacuum
system. We warrant the
complete Ultra-8 drive for 16 billion revolutions!

Microprocessor Control lets you select rotor speed. run
time, and other parameters by a finger touch control panel —
no knobs or switches.

The Memory-Pac™ Programmable Module
is the ultimate in automation. You can program
reprogram it in seconds. For duplicate runs
using the same rotor speed, temperature, etc.,
just insert it in the L8: you get error-free
runs with no time spent in setups.

There’s a Dry Cycle to remove moisture from
the chamber, an w2t Integrator with recall
capability, built-in slow-start programs, and
internal diagnostic systems for simple servicing.

Choose from three models up to 80,000
rpm — only available in the Beckman L8 series.

L5B's-Efficient, economical

The Model L5B's have a host of proven features for
separating your samples rapidly and economically. They give
you convenience in the Automatic mode, with flexibility
in the Manual mode.

A Dry Cycle keeps moisture out of the rotor chamber
keeping your ultracentrifuge always ready to run— the next
hour or the next day.

0 to 40°C operation
lets you run physiological
samples at body tempera-
ture, increasingly impor-
tantin a variety of research.
And the L-5B drive is
powerful and efficient with
its DC electric design.

Four models are
available, from
50.000 rpm to
75,000 rpm.

For information on the L&, write for Brochure
SB-580; for the L-5B, write for Brochure
SB-540— to Beckman Instruments, Inc., Spinco
Division, 1117 California Avenue, Palo Alto,

CA 94304.

BECKMAN
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a-Adrenergic

Clonidine hydrochloride, [4-3H]-

Desmethylimipramine hydrochloride,
[2,4,6,8-3H]-

Dihydro-a-ergocryptine, 9,10-[9,10-3H(N)J-

WB-4101 (2,6-Dimethoxyphenoxyethyl)
aminomethyl-1, 4-benzodioxane,
2-[phenoxy-3-3H(N)]-

Epinephrine, levo-[methyi-3H]-

Norepinephrine, levo-[7,8-*H(N)]-

p-Adrenergic

Carazolol, DL-[3,6-3H(N))-

Dihydroalprenolol hydrochloride, fevo-
[propyi-2,3-HJ-

Epinephrine, levo-[N-methyi-3H]-

Hydroxybenzylisoproterenol, p-{7-3H]-

lodohydroxybenzyipindolol, ['25]]-

Isoproterenol, DL-[7-3H(N)]-

Norepinephrine, levo-{7,8-*H(N))-

Propranolol, L-{4-3H]-

Aspartate

Aspartic acid, D-[2,3-3H]-

Aspartic acid, L-[2,3-3H]-
Methyl-D-aspartic acid, N-[methyi-3H]-

Benzodiazepine
Diazepam, [methy/-3H]-
Flunitrazepam, [methyl/-3H]-

Cholinergic

Muscarinic

Acetylcholine chloride, [N-methyl-3H]}-

Choline chioride, {methyi-3H])-

Pilocarpine, [3H(G)]-

Quinuclidinyl benzilate,
DL-[benzilic-4,4'-3H(N)]-

Scopolamine methyl chioride,
[N-methyl-*H]-

Nicotinic

Acetylcholine chloride, [N-methyi-3H]}-

a-Bungarotoxin, [*25]]-

Choline chloride, [methyl-3H}-

Tubocurarine chloride, dextro-[13'-3H(N)]-

Dopaminergic

ADTN Amino-6,7-dihydroxy-
1,2,3,4-tetrahydronaphthalene,
2-{5,8-*H]-

Amphetamine sulfate, D-[BH(G)]-

Apomorphine, [8,9-3H]-

Chlorpromazine, [3H}-

Dihydroxyphenylethylamine,
3,4-[ethyi-1-3H(N)]- or [ethyl-2-3H(N)]-

Haloperidol, BH(G)]-

Propylnorapomorphine, N-[propy/-H(N))-

Spiroperidol, [1-phényl-4-3H]-

GABA

Alanine, g-[3-3H(N)]-

Aminobutyric acid, y-[2,3-3H(N)}-
Dihydropicrotoxinin, a-[8,10-3H]-
Isoguvacine hydrochloride, [*H)-
Muscimol, [methylene-*H(N)]- or [4-3H]-
Nipecotic acid, [ring-3H]-

Glutamate
Glutamic acid, L-[3,4-3H]-

Glycine
Glycine, [2-3H)-
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Histamine

H,

Histamine, PH(G)]-

Pyrilamine, [pyridinyl-5-3H]- (Mepyramine)

H;
Histamine, [*H(G)]-

Opiate

Dihydromorphine, [7,8-3H(N)]-

Enkephalin (56-L-leucine), tyrosy!-3,5-3H(N)]-

Enkephalin (5-L-methionine),
[tyrosyl-3,5-3H(N))-

Enkephalinamide
(2-D-alanine-5-L.-methionine),
[tyrosyl-ring-2,6-3H}-

Ethylketocyclazocine, [9-3H]-

Morphine, [6-*H(N)]-

Serotonin

Hydroxytryptamine binoxalate, 5-[1 2-'-‘H(N)]-

Hydroxytryptamine creatinine sulfate,
5-[1,2-8H(N)J-

Steroid

Androgen

Dihydrotestosterone,
[1.2,4,5,6,7,16,17-3H(N))-

Methyltrienolone, [17a-methyi-H]- (R1881)*

Testosterone, [1,2,6,7,16,17-H(N)]-

Estrogen

Estradiol, [2,4,6,7,16,17-3H(N)]-

lodo-3, 17p-estradiol, 16a-[1251]-
Moxestrol, [118-methoxy-*H]- (R2858)*

Glucocorticoid

Dexamethasone, [6,7-3H(N)]-
Prednisolone, [6,7-3H(N)]-
Triamcinolone acetonide, [6,7-*H(N)}-

Mineralocorticoid
Aldosterone, D-[1,2,6,7-3H(N)]-

Progesterone

Dihydroprogesterone, [1,2-3H(N)}-

Nor-17 a-ethynyltestosterone, 19-[6,7-=H(N)]-
Progesterone, {1,2,6,7-3H(N)}-
Promegestone, [17 a-methyl-3H]- (R5020)*

*Manufactured by NEN under licensed agreement of
ROUSSEL-UCLAF.

Miscellaneous
Dihydroxyvitamin D, 1a, 25-[26,27-3H]-
Hydroxyvitamin D,, 25-[26,27-3H]-
Imipramine hydrochloride, [2,4,6,8-3H]-
Melanocyte stimulating hormone inhibiting
factor, [proline-2,3,4,5-3H]- (MIF)
Phencyclidine, [piperidyl-3,4-3H(N)}-
Reserpine, [benzoyl-*H(G)]-

@New England Nuclear

549 Albany Street, Boston. Massachusetts 02118
Call toll-free: 800-225-1572

(In Massachusetts and International: 617-482-9595)

NEN Chemicals GmbH: D-6072 Dreieich, W. Germany
Postfach 401240. Telephone (06103) 85034. Telex 4-17993 NEN D

NEN Canada Ltd., 2453 46th Avenue, Lachine, Que HB8T 3C9.
Telephone 514-636-4971. Telex 05-821808
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North ridge of Mount Charles, Enderby
Land, Antarctica. Pyroxene granulites
are cut by charnockitic pegmatites
dated at 2.5 billion years. See page 443.
[E. S. Grew, University of California,
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For details about the Meeting program,
as well as housing and registration
forms, see the Preconvention issue of
Science, 16 November 1878

or write

AAAS Meetings Office—Suite 600
1778 Massachusetts Avenue, N.W.
Washington, D.C. 20036
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Philips EM-400 Twin System
Imaging and analysis
with no compromise

-
e

-
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Electron Diffraction pattern of CdS from a single
grain in a solar cell. Courtesy of Dr. J W. Edington,
Dept. of Aeronautical Engineering, Univ. of Del

PHILIPS Electronic

% Instruments
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The EM-400 Electron Microscope
with Twin Lens objective provides
atomic level resolution combined
with nano-PROBE capability for
analysis of specimen areas as small
as a billionth of a meter. For the first
time, these capabilities are available
toyou in TEM, S(T)EM and SEM
modes with no compromise
in performance.

No compromise means TEM lattice
resolution to 0.14 nanometres with
+60° of specimen tilt. Single switch
operation to S(T)EM, SEM or micro-
micro diffraction modes with probe
sizes to 2.0 nanometres. X-ray
detector collection angle of 0.13 sr
— more than double currently
available sensitivity.

No compromise in signal handling
means providing six different
signals. And the ability of mixing
these in any sum or difference
combination and display them as
mono/dual, dual magnification
and stereoimages.

There's more. The EM-400 was
specifically designed to provide an
ultra-clean, high vacuum specimen
environment toinsure consistently

successful microanalysis.

Don’'t compromise. Get complete
details. Write to Philips Electronic
Instruments, Electron Optics Group,
85 McKee Dr., Mahwah, NJ 07430.

PHILIPS




Witha
Brinkmann
Homogenizer,
you can
homogenize
samples
underiml #

y

...homogenize / /
anaerobically /@//

< cnd 7/

without
cross =
confamination.

When it comes to breaking down
and homogenizing virtually any type
of tissue, small organs, bones,
muscle, cartilage, or even

an entire mouse, the
Brinkmann Homogenizer
is in a class by itself.
Consider its power. A 600W
motor develops up to 30,000 rpm
(1200Won PT-45 model, with up to

minimize contamination and

leaning problems, even an

ne bench-top unit that homo-

izes without admitting air.

. Consider its unique method of
ue destruction, a combination

asonic energy and mechani-

earing action, based on the

ms High Frequency Principle.

Consider the optional electronic

20,000 rpm) to assure complete homogenization ‘speed control unit, with its sensor that
of most samples within 30 to 60 seconds (other continually monitors the actual speed and keeps
instruments may require 15 minutes or more). it constant, regardless of load.

Consider the wide choice of generators, all From any standpoint, nothing compares with
made entirely of stainless steel. It includes a a Brinkmann Homogenizer. For literature, write
Microprobe Generator small enough to fit into a Brinkmann Instruments, Inc., Subsidiary of
standard cuvette (for samples as small as 1 ml or Sybron Corporation, Cantiague Road, Westbury,
less), Anaerobic Generators for aerosol-free N.Y. 11590 or call toll-free 800/645-3050. In
homogenization, a Mechanical Seal Generator to Canada: Brinkmann Instruments (Canada), Ltd.

Brinkmann Homogenizers

From tissue to homogenate in 30 seconds!

SYBRON Brinkmann
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Now you
can handle
all the LS
answers, all
at once.

Presenting the newest liquid
scintillation system from Beckman,
the LS 7500. Microprocessor-
controlled with multi- »
user capabilities, this
is the system that
flexes to fit and
optimize your
counting para-
meters. But best
of all, the LS
7500 puts normal-
ized final answers
well in-hand, all for a
price that’s easy to handle.

Command tower program-
ming gives you the hand-held

ver-
satility
to select
your own
counting require-
ments, with no
switches, knobs or dials
to set. The system’s mem-
ory stores ten library programs,
allowing a variety of sample types
to be counted at the same time.
One investigator—or ten different
investigators—can do ten different
experiments. Either way, the LS

7500 does an amazing juggling act
that keeps it all straight.

The flexibility continues.
Complete program editing
means customized exper-
iment parameters.

A second command

tower can change
counting times and 2
sigma counting error.
And you can also use it
to store and recall all quench
curves with the optional
on-line automatic data reduction
package.

More design
improvements
include Automa-
tic Quench Com-

pensation for accu-
rate single and dual
label counting conditions,

quench monitoring by H#
for precision and Auto-
matic Data Computation for

answers related to a standard.

The LS 7500, another leader

in Beckman’s new generation of
microprocessor-controlled, multi-
user liquid scintillation systems.
Now you can get the very highest
LS technology at a very down-to-
earth price. For full information,
contact your Beckman representa-
tive or Scientific Instruments
Division, Beckman Instruments,
Inc., P.O. Box C-19600, Irvine,
CA 92713.
Innovation you can continue to
count on

BECKMAN
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The convenient, superstable
Photo-Invertoscope: IM-35

A new generation of inverted microscopes.

The IM-35 does for inverted photomicrography what the
Zeiss Photomicroscope does for upright. It takes the trouble
out of highest quality photomicrography.

For stability and easy access to stage and specimen, the
integrated automatic 35mm camera is at the base of the in-
strument, not added on the top.

Notice how the lamp swings away to clear the entire stage
area. This simplifies exchange of specimens and makes it
easy to lift off the rigidly supported stage for ready access to
the objectives. And the image is upright and side-correct to
make manipulation easier.

Ideal for fluorescence

The Photo-Invertoscope IM-35 is designed to perform a
maximum of tasks at minimum cost. For example, no expen-
sive accessories are needed to do fluorescence microscopy -
justa lamp, lamp mount, and reflector.

With the full line of interchangeable Zeiss optics and ac-
cessories available, the IM-35 is the ideal combination of
quality, convenience, and economy in an inverted micro-
scope.

Write or call for complete details today.
Nationwide service

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

THE GREAT NAME IN OPTICS

i

WEST GERMANY




High acuity tv.

In diagnostics it’s the only trustworthy tv.

Bacterial colony counting, patient surveil-
lance, remote x-ray inspection — all diagnostic pro-
cedures where television is invaluable. But only if
the image is trustworthy. Only if the image has
high acuity.

Example: In colony counting, ultra-linearity is
vital. Otherwise two colonies appearing to be the
same-size one at center-screen and the other at one
edge, can actually differ in size.

Example: In patient surveillance, small phenomena
such as eye motions require high resolution. Other-
wise they can be near-indistinguishable.

Example: In remote x-ray reading, only an ex-
tended gray scale allows authoritative interpreta-
tion.

High acuity comprises those very three ele-
ments: ultra-linearity, high resolution, and ex-
tended gray scale. And high acuity is what the
Ikegami ITC-82 black-and-white television cam-
era is all about.

Linearity of the ITC-82 is indeed ultra — de-
flection distortion less than 1 percent inside a circle
having a diameter equal to picture height. Hori-
zontal resolution can be as high as 1023 lines at
center; and vertical resolution can be vastly im-
proved by use of eight selectable scan rates, up to
715 lines at center. An optional video amplifier
with 30 MHz bandwidth allows full realization of
all multi-scan potential of the picture. Shading cor-
rection insures uniform overall density for more
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accurate interpretation of the picture. Lateral and
vertical picture inversion as well as image polarity
reversal are useful in diverse diagnostic applica-
tions such as microscopy. Cable length compensa-
tion to 1000 feet is incorporated.

All of these functions are completely con-
trolled from a fully modularized camera control
unit which also lends itself to studio console appli-
cation. Add to this, extreme stability under voltage
varying conditions, and you have a camera ideally
suited for application in hospitals, studios and
other critical areas.

An optional electronic viewfinder is available.

A lower-cost camera, the ITC-62, is also avail-
able. It offers comparable linearity, 850-line hori-
zontal resolution, extended gray scale, and the
unusual facility of automatic setup, along with a
long roster of sophisticated features that make it
the camera of choice where budget is a factor.

The ITC-82 and ITC-62 are the epitome of
high acuity. For a demonstration contact

Ikegami Electronics (USA) Inc.

— 37 Brook Avenue
=4 Maywood, N.J. 07607
(201) 368-9171

lkegami
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RESEARCH & DEVELOPMENT

AAAS REPORT SERIES -

Research and Development: AAAS Reports are a series of books aimed at promoting a clearer understanding of
R&D funding and policy issues among the scientific, technological, and public policy communities and those responsi-
ble for policy and funding decisions on R&D.

® Now Available o

Research and Development: AAAS Report IV

AAAS Report IV, the most recent book in the series, addresses the budgetary and policy issues facing U. S. R&D issues
which are shaping the scale and quality of U. S. science and technology. The initial sections of AAAS Report IV examine
the R&D recommendations and policies associated with the President’s FY 1980 budget. Additional sections update the
data and policy outlook on R&D in industry and, in a further broadening of the scope of the R&D series, examine various
international aspects of R&D and identify some of the key issues in the international arena. Prepared by Willis H. Shapley
and Don I. Phillips. ISBN 0-87168-243-5; 1979, xviii + 141 pages, paperbound. $6.50*

® Also Available ®

Research & Development: AAAS Report Il

AAAS Report lll expands the scope of the series beyond federal
R&D analysis to cover R&D in industry and a discussion of the
impact of R&D on the U.S. economy. Prepared by Willis H.
Shapley and Don [. Phillips. ISBN 0-87168-236-2; 1978,
xiv + 122 pages, paperbound. $5.00*

Research & Development in the Federal Budget:

FY 1978

AAAS Report |l takes a closer look at the congressional role in
R&D budgeting and suggests a new conceptual basis for R&D
budget decisions. Prepared by Willis H. Shapley, Don 1. Phillips,
and Herbert Roback. ISBN 0-87168-231-1; 1977, xii + 148
pages, paperbound. $5.00*

Research & Development in the Federal Budget:
FY 1977

AAAS Report | provides a detailed exposition of the federal
budget process for R&D and of policy issues of continuing

concern to the R&D community. Prepared by Willis H. Shapley,
ISBN 0-87168-228-1; 1976, ix + 100 pages, paperbound.
$5.00*

Research & Development Colloquium Proceedings

Proceedings from the annual colloquia on research and devel-

opment contain the text of all speeches and in-depth summaries

of the subsequent panel discussions. (Quantities are limited.)

R&D Colloquium Proceedings 1979, ca. 150 pgs., app., paper.

;%ompanion volume to AAAS Report IV) available Sept. 1979.
.50*

R&D Colloquium Proceedings 1978, v + 178 pgs., app., pa-

per. (Companion volume to AAAS Report lil) $5.00*

R&D Colloquium Proceedings 1977, v + 130 pgs., app., pa-

per. (Companion volume to AAAS Report II) $5.00*

R&D Colloquium Proceedings 1976, vi + 136 pgs., app., pa-

per. (Companion volume to AAAS Report I) $5.00*

To order your copy(s) of the above R&D Reports and Proceedings please fill in the
coupon below and mail today. All orders under $10.00 must be accompanied by
remittance. AAAS Members discount honored on prepaid orders only.*

ORDER FORM — Please send me the following R&D Reports and Colloquium Proceedings:

. RE&DRePOrt IV, 1980 ...\t ee et —$ 6.50
R&D Reportlll, 1979 . ..o v —$ 5.00
R&D Report I, 1978 ........ooviiiiiiniiiiiiiiias —$ 5.00
 REDReportl, 1977 ...\ttt —$ 5.00
All four RRDReports ......ovviiiniiiininniiininnes — $20.00

Colloquium Proceedings 1979 ...........coovvvvnuennn —$ 6.50
Colloquium Proceedings 1978 .................... s —$ 5.00
Colloquium Proceedings 1977 ..............cvviveinnn —$ 5.00
__Colloquium Proceedings 1976 .. .........cocvueuieenns. —$ 5.00
All Four Proceedings .. ....vveuiiviir et —$20.00

____ The entire R&D Series (8 publications) — $36.00

Send R&D Reports and Proceedings to:

Name . . Total amount of Order . ........vevrvivneirnniannnnnn, $
Address_ § — 10% Member discount* ..... ... $
— . O amountenclosed ...t $ R
S ~ 0 amounttobebilled ...........c.oiiiiiiii $
Mail Order Form To: *AAAS Members entitled to a 10% discount on prepaid orders only.
AAAS, Department L-I [0 Please send me information on additional AAAS publications
1515 Massachusetts Ave., N.W., Washington, D.C. 20005 Please allow 6-8 weeks for delivery of order
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"Take another

book...

Your free 1979-80
Miles Biochemicals
Catalog

980 products

...comprising 2,000 product sizes
and types. Product groups include
immunochemicals, lectins, blood
proteins, electrophoresis appara-
tus and reagents, polypeptides,
nucleic acids, recombinant re-
agents, enzymes, and companion
reagents.
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Suggested applications

... with relevant references for most
products. Listings are cross-indexed
under major subject and individual
product headings.

150 fact-filled pages
...including datagram numbers for
24-hour ordering and technical/
service information to aid you with
special orders.

Free of charge

... toreceive your new catalog,
simply fill out and mail the coupon
below.

Research/Response/Responsibility

I, S
Research Products

pivison MIILE S

A A

©1979 MILES LABORATORIES, INC

MRP.5053 /779




YOU KNOW WHAT'S IN

THE BOTTLES...

o)

L.ALANINE
USB Grade

United Staf
ical Cort

All amino acids are supposed to be created
equal. But the biochemical houses that
sugply them aren't.

onsider United States Biochemical
Corporation. Products and services from
USB are the one part of your work you
can count on, absolutely. Because we
recognize exactly how much the results of
our work depend on products and service
rom USB.

That perspective is part of our moti-
vation to do the better job. To provide
a complete range of Amino Acids (D,

 BUTWHAT'S IN THE NAME?

L, DL Isomers and Derivatives), Peptides,
Synthetic Biologically Active Peptides,
BOC Amino Acids and CBZ Amino Acids
with 100% reliability 100% of the time.
Guaranteed. (All amino acid products
must pass the most rigid quality standards
before shipment.) And we'll always remain
personally responsive to your requests for
assistance, custom service, or simply for
information.
In fact, for over 5000 biochemicals,
we're the name to remember.

USB

We’re part of the solution.

United States Biochemical Corporation
P.O. Box 22400 e Cleveland, Ohio 44122
800-321-9322 * Ohio and Canada call collect 216-663-0330
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15,000 RPM

(12 800x0)
REGARDLESS
OFLOAD

With some micro centrifuges,
constant speed is a constant problem,
but not with an Eppendorf’

Within ten seconds, the Eppendorf 5412 attains 15,000 rpm,
generating a force of 12,800xG, regardless of load. Performance
like this means rapid sample separation, in most cases within
60 seconds or less. An angled rotor accommodates twelve dis-
posable Eppendorf 1.6ml micro test tubes, or twelve 500ul, 400ul
or 250ul tubes using adapters. (For higher capacity requirements,
the Eppendorf Model 5413 accepts forty 1.5ml, 400ul or 250ul
disposable test tubes in four carriers, but operates at lower
speeds.) Eppendorf Micro Centrifuges are equipped with auto-
matic 15 min. timer, safety switch (prevents operation with lid
open) and safety lid lock (lid stays locked while rotor is spinning).

% 500l K % 250,

Eppendorf Micro Test Tubes have attached caps and are
ideal for centrifuging, mixing, or storing reagents. Economically
priced, they are available in the following sizes: polypropylene —
1.5ml, 500ul, 400ul; polyethylene — 400ul, 250pul.

For complete literature, write: Eppendorf Division, Brinkmann
Instruments, Inc., Cantiague Road, Westbury, N.Y. 11590.

In Canada: Brinkmann Instruments (Canada), Ltd.

==& MiCro Centrifuges
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High,
wise and
handsome

The
MultiRac

fraction collector

LKB’s new MultiRac™ fraction collector
is a real space saver. On the opposite
page you can see that reservoir,
column, pump, monitor and recorder
all mount on it easily. And you can
keep adding decks to take as much
more equipment as you want.

The new LKB fraction collector is
bright too. It will collect from micro-
liters to liters, adjust fraction size
automatically according to OD, stop
all flow as the head traverses, and
on command will channel all void
volume to waste.

Its good looks go well beneath
the surface: solid state electronics,
rugged materials of construction and
a clear, bright, unambiguous LED
display all make for an instrument
that's safe, dependable and easy to use.

Contact LKB today for full details.

LKB Instruments Inc.
12221 Parklawn Drive Rockville, MD 20852
301: 881-2510 Telex: 8-9682
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LETTERS
Pontryagin’s Article

In order that the readers of Science
can assess correctly the reliability and
veracity of the letter from Academician
Pontryagin on page 1083 of the 14 Sep-
tember issue, they are invited to look at
the third from the last paragraph of an
autobiographical article by Pontryagin
that has appeared in Uspekhi Matemati-
cheskikh Nauk [33 (No. 6), (1978)]. A
translation of this article, with a dis-
claimer and a rebuttal, will appear in
Russian Mathematical Surveys, pub-
lished by the London Mathematical
Society, in November 1979.

ALEX ROSENBERG
Department of Mathematics, Cornell
University, Ithaca, New York 14853

Treating Mental Disorders

Gina Bari Kolata reports (Research
News, 5 Jan., p. 36) on the 1976 discov-
ery by Wurtman and others that the rate
at which the brain synthesizes acetylcho-
line can be increased by increasing the
amount of choline in the blood and on
the later observations that tardive dyski-
nesia, a side effect of antipsychotic drugs
such as the phenothiazines and the butyr-
ophenones, can be controlled by a high
intake of choline or lecithin (which con-
tains phosphatidylcholine). This article
appears to indicate that the idea that
dietary constituents can influence the
functioning of the brain represents a new
approach, discovered by Wurtman. In
fact, there had been much earlier work in
this field, which in recent years has been
called orthomolecular psychiatry.

Kolata states that *It was thought that
as long as the brain was supplied with
oxygen and glucose it would make what-
ever .it needed, independently of the
metabolic and nutritional state of the
body.”” It has, on the contrary, been
known since long before 1976 that other
exogenous constituents of the brain are
required for its proper functioning and
that, as I stated in my 1968 article (Sci-
ence, vol. 160, p. 265), ‘‘Varying the
concentrations of substances normally
present in the human body may control
mental disease.”’ The most striking early
work is that on the treatment of psychiat-
ric patients with large doses of niacin,
one of the B vitamins (/). A dozen other
nutrients that affect brain function are
also discussed in my 1968 article, which
includes in addition a discussion of mech-
anisms such as increasing the rate of

formation of an important substance by
increasing the concentration of a reac-
tant. An example, not given in the article,
is increasing the amount of the neuro-
transmitter acetylcholine by increasing
the choline concentration.

1 defined orthomolecular psychiatry
therapy in 1968 as ‘‘the treatment of
mental disease by the provision of the
optimum molecular environment for the
mind, especially the optimum concentra-
tions of substances normally present in
the human body.”” Wurtman has been
quoted elsewhere as having said that the
treatment of tardive dyskinesia by an in-
creased intake of choline has nothing in
common with orthomolecular psychia-
try. It is clear, however, that it is a good
example of orthomolecular psychiatry;
especially interesting because the mech-
anism of its action is understood in great-
er detail than in the earlier examples.

LiNus PAULING
Linus Pauling Institute of Science and
Medicine, Menlo Park, California 94025
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Fetal Research Ethics

The 3 November 1978 issue of Science
(p.540) contained another chapter in the
long, unhappy history of the Philipson et
al. fetal research study (/). This experi-
ment led, at the state level, to criminal
charges (eventually dismissed) of grave-
robbing against the principal investiga-
tors, and, at the national level, to a scru-
tiny of fetal research that culminated in a
research moratorium and creation of the
National Commission for the Protection
of Human Subjects of Biomedical and
Behavioral Research.

Throughout the debate on the Philip-
son et al. experiment, ethical questions
concerning the fetal subjects of that re-
search have preempted the attention of
adversaries, advocates, and reporters
like. Ethical questions concerning the
maternal subjects of that research have
not been raised but are just as important.
Twenty-five of the 33 patient-subjects,
10 to 22 weeks pregnant, were aborted
by hysterotomy (/). Hysterotomy is a
major surgical procedure not normally
used for abortion because it entails
hospitalization, risk, discomfort, dis-
figurement, and because it precludes
normal vaginal deliveries in future.
From an investigator’s point of view,
however, hysterotomy as a method of
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abortion has the advantage of yielding &
live, intact fetus.

The doctrine of informed consent,
originally put forth in the Nuremberg
Code 2) and based on the principles of
voluntariness, competence, and under-
standing, requires that the subject have
sufficient knowledge and comprehension
of the research *‘. .. to enable him to
make an understanding and enlightened
decision.”” This in turn requires dis-
closure of ‘. . . all inconveniences and
hazards reasonably to be expected; and
the effects upon his health or person
which may possibly come from his par-
ticipation in the experiments.’’ Philipson
et al. claim to have gotten informed con-
sent from their subjects (7, p. 1219), but
it is difficult to understand how 25 fully
informed, competent people could have
opted voluntarily to forego abortion by a
simple, minimal risk procedure and sub-
mit instead to major surgery.

YvVONNE BRACKBILL
Departments of Psychology and
Obstetrics and Gynecology, University
of Florida, Gainesville 32611
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Brackbill raises an appropriate aspect
of patient informed consent in human
studies. We fully agree that informed
consent is essential in human studies.

In the particular study to which she re-
fers, there was no need for either an in-
tact fetus or ‘‘viable’’ tissue. The meth-
od of abortion was selected by a number
of different surgeons, in each case on the
basis of what would be best for the pa-
tient under the circumstances. Although
it is correct that the different operative
techniques have different risks and con-
sequences, those matters had nothing to
do with this study, since the procedure in
each instance was selected entirely for
the patient’s benefit. In fact, the patients
were not even invited to participate in
the study until after the operative plan
had been made.

L. D. SABATH
Section on Infectious Diseases,
Box 489, University of Minnesota
Hospitals, Minneapolis 55455
AGNETA PHILIPSON
Department of Infectious Diseases,
Danderyd Hospital,
§-182 03 Danderyd, Sweden
DAvID CHARLES
Department of Obstetrics and
Gynecology, Memorial University,
St. Johns, Newfoundland A1B 3V6
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The first

microprocessor- controlled
fraction collector... &

LKB’s MultiRac* 1 |
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LKB's MultiRac fraction collector is unlike any other in versatility of function,
reliability of operation and simplicity of use.

Just push a few buttons and you can program the unit to collect in any size
vessel from test tubes to carboys — by time, drop or LKB's precise volume.
The 250 msec switch-over between tubes minimizes dribbling and a “stop”
feature can eliminate it entirely.

Microprocessor control conserves test tubes by diverting column void volume
to a built-in waste container. Still more tubes are conserved by varying fraction
sizes according to OD. During peak elution, small fractions are collected for
optimal resolution . . . in the valleys, tubes are filled to capacity. You can start
your run and leave for an early dinner, knowing that when you come back the next
day, not a single tube will have been wasted.

Non-tipping spring-loaded racks accommodate everything from 8 mm test tubes
to 28 mm scintillation vials to funnels feeding carboys. Racks fit in a tray that
is removed in one easy movement.

Keeping wet operations below the circuitry and using ‘tough, inert materials
make the MultiRac safe and easy to use with all liquids, even aggressive solvents
and radioactive solutions. Power interruptions are also tolerated — a memory
retains data up to 16 hours. And in the unlikely event that something should go
wrong, a self-diagnosis function helps you locate the problem.

By the way — fraction collector, pump, column, monitor and recorder all occupy
less than two square feet of bench space.

LKB Instruments Inc.
12221 Parklawn Drive Rockville, MD 20852
301: 881-2510 Telex: 8-9682
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In accordance with the provisions of the foundation, papers are herewith
invited for 1980 in conjunction with the

HEINRICH WIELAND PRIZE

which is endowed by the Margarine Institute for Health Nutrition,
Hamburg, for the promotion of research.

The prize, named after Professor Dr. Heinrich Wieland, the Nobel Prize winner who died

in 1957, is awarded annually and is offered for work on the chemistry, biochemistry and

physiology of fats and lipids, as well as on their clinical importance and their significance
in the physiology of nutrition.

The Heinrich Wieland Prize consists of a,,Heinrich Wieland plaque” and the sum of
15,000 West German Marks.

The prize-winner will be selected by a Board of Trustees which consists
at present of the following:

Prof. Dr. Karl-Heinz Bafiler, Mainz

Prof. Dr. Wolfgang Gerok, Freiburg

Prof. Dr. Rolf Griittner, Hamburg

Prof. Dr. Werner Heimann, Karlsruhe

Prof. Dr. Dr. Konrad Lang, Bad Krozingen
Prof. Dr. Dr. h.c. Gotthard Schettler, Heidelberg
Prof. Dr. Dr. Wilhelm Stoffel, Koln

Prof. Dr. Theodor Wieland, Heidelberg

Prof. Dr. Viktor Wolf, Hamburg

Prof. Dr. Nepomuk Zollner, Miinchen

Persons eligible for the HEINRICH WIELAND PRIZE for 1980 are authors of unpub-
lished scientific treatises or treatises published during the period from 1979 to 1980.
Papers must be written in German, English or French. All Papers in English or French
must be accompanied by a summary of about 3 pages in German. Treatises that have
already been awarded some other prize for scientific work are not eligible.

The closing date for sending in Papers for the 1980 award is 1st March, 1980.

A single copy of the Paper must be sent by this date to the following address:
Board of Trustees for the Award of the Heinrich Wieland Prize
Prof. Dr. Alfons Fricker, Ringelberghohl 12,7500 Karlsruhe 41, West Germany.

The presentation of this year’s prize will take place at 10.30 a.m. on 12th October, 1979
in the Adolf-von-Baeyer Lecture Hall of the University of Munich, which is located in
Meiserstrasse.
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Performance Evaluation of Academic Research

Congressmen and administrators are responsible for seeing to it that gov-
ernment R & D funds are speiit effectively and that misuse does not occur.
Since it is not possible for them to judge the value of the output of scientific
research, they have tended to emphasize what they can understand, namely
monetary accountability for funds.

Performance measurement in research, even by experts, is difficult and
controversial. The difficulty in evaluating performance in federally support-
ed R & D has led, step by step, to the present unsatisfactory state of effort
reporting. Although it is easy now to see that things are not right, no con-
sensus has developed on how to Correct them.

Three classes of evaluation instruments exist for measuring the ef-
fectiveness of research, namely effort planning, indirect performance mea-
sures such as the citation index, and direct performance evaluation. For
those who have not had their fill of effort reporting, the new federal regula-
tions contained in Office of Management and Budget Circular A-110 provide
a surfeit,

‘Effort reporting is fundamentally ﬂawed as an instrument for measuring
either the quality or the quantity of research. What reputable academic sci-
entist would permit students to count hours spent in the classroom or used
in attempts to do assignments as an indication of readiness for a degree?
What scientist, when refereeing a journal paper or an NSF research pro-
posal, cares how many hours it took to do the research or to prepare
the document? Only performance should count in scientific research.

Undoubtedly, there is resistance in the research community to the con-
cept of direct evaluation of the quality of research. Such a suggestion may
raise the spectre of a corps of federal bureaucrats who evaluate research
results and control fiinding. But this is highly unlikely. There is ample
evidence that peer evaluation is a practical and effective basis for con-
tinued funding. The peer review.process would permit disassembly of the
costly government bureaucracy that deals with effort reporting and a reduc-
tion in the indirect cost (overhead) now added by universities to contracts.

Peer review is not only fair and in the best tradition of science, but it has
several ancillary benefits. Membership on a review board serves to keep
members in touch with current trends and with promising young scientists.
One of the probléms recognized. by NSF is that investigators sometimes
pay insufficient attention to findl reporting requirements. If the investigators
know that reports will be evaluated by a panel of their peers, with a view
toward continued funding, final reﬁort quality will immediately improve.

Since this concept is an obvious extension of current best practice and
apparently has few, if any, grawbacks, why has it not been tried? The an-
swer is that it has, and it works vei‘y well. In the 1960’s, the Department of
Defense initiated an electronics résearch program with about a dozen out-
standing university electrical engineering departments. Each principal
investigator participated in site visits to the other grantees to evaluate
progress and to recommend on renewal. On the average, four 2-day visits
would take place in a year. During these visits, graduate students and post-
doctorals were encouraged to make their own presentations, and the sharp
grilling that followed was more challenging than many Ph.D. orals. This
keen honing improved the quality of electronics research throughout the
nation. The 3-year, step-funded grants and the lack of programmatic re-
strictions made the program very attractive, and applications for admis-
sion mounted.

Why is this program not functlonmg today? All parties were satisfied with
its cost effectiveness, and undoubtedly it would have been expanded and
dtilized in other Defense Department research programs, but in 1969 the
Mansfield amendment forbade the defense agencies to support basic re-
search, and the program had to be discontinued.—JouN E. GisoN, Com-
monwealth Professor and Dean, School of Engineering and Applied
Science, University of Virginia, Charlottesville 22901



Click-set
and pipette
44.7ul

...Or dany
volume from

2.0 to 1,000pil.

Three new, continuously adjustable
Eppendorf Digital Pipettesiet you
set any desired volume with precision.

These new continuously adjustable consistently accurate and reproducible models: 2-10pl (contin.
pipettes by Eppendorf feature digital volumes time after time. Practically adjustable in steps of
readout to indicate the set volume. To the same size as our single-volume 0.1ul); 10-100ul (contin.
change the setting, simply twist the models, these new pipettes retain all the adjustable in steps of
control button until the desired volume operating conveniences for which 0.1pl); and 100-1,000p!
appears. Incorrect adjustment is vir- Eppendorf is famous. A finger rest at the (contin. adjustable in steps of
tually impossible; with every twist of the top provides positive support during 1.0ul). For literature, write:
control button, a unique ratchet mech- use and keeps the pipette from rollingon  Brinkmann Instruments, Inc.,
anism clicks the changed volume flat surfaces. All operations, including tip ~ Subsidiary of Sybron Cor-
precisely into place. ejection, are controlled by a single button  poration, Cantiague Road,

Unlike pipettes with micrometer and without changing grip position. Westbury, N.Y. 11590. In
adjustments and hairline volume settings, Eppendorf Digital Pipettes with Canada: Brinkmann Instru-
Eppendorf Digital Pipettes assure built-in tip ejector are available in three ments (Canada), Ltd.

.. with
tip ejector,
of course!

Eppendorf Digital Pipettes

SYBRON |Brinkmann
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That's right, your lab just isn’t complete
without the new, expanded Catalog 106 from
P-L Biochemicals.

Catalog 106 will provide you with direct
access to the quality biochemicals you need;
biochemical reagents for nearly every facet
of life sciences research.

Find out today how P-L can help make your
lab complete with products and information
from Catalog 106.

Write or call

for your free copy.
excellence in biochemisiry

§ PLbiochemicals,inc.

1037 \NEST MCKINLEY AVENUE. MILWAUKEE, \NIS. 53205
® Call 414/347-7442 TWX 910-262-1111
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Aging from Birth
to Death

Interdisciplinary Perspectives

edited by Matilda White Riley

Reviews existing knowledge in
the field of aging, identifies
interrelated social, biological,
X and psychological events af-
fecting the aging process, and
seeks convergences among
disciplines.

AAAS Selected Symposium 30
196 pages * $16

Westview Press

5500 Central Avenue ® Boulder, Colorado 80301
Frederick A. Praeger, Publisher
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__ANTIGEN

The New IgG
Adsorbing Agent

¢ 1 minute incubation

¢ separates antibody-antigen complex from free
antigen

¢ eliminates double antibody

¢ highly specific for IgG

e separates IgG from crude mixture

¢ |yophilized

* long term storage life

IgGsorb, the new IgG Adsorbing Agent from the

enzyme center inc., simplifies the separation of

antibody-complexed antigen from free antigen —

eliminates double antibody procedures and

reduces incubation time from several hours to

minutes. IgGsorb is Protein A, fixed to the walls

of inactivated, lyophilized staphylococcus aureus

cells. It specifically binds the FC portion of IgG

antibody, separating it from the solution and

eliminating long incubations where double

antibody processes are usually required.

IgGsorb is particularly useful in performing IgG
purification and separation of antibody complexes
from uncomplexed antigen. IgGsorb binds rapidly
within one minute and separates easily by
centrifugation or filtration. With a long storage
life, IgGsorb has almost universal use and in
some cases can replace charcoal and other
cumbersome separation methods.

ORDER DIRECT
Order Code: IGSL
(reconstitutes to a 10% cell suspension)

100mI vial $ 80.00
Ten—10ml vials $115.00
One—10mlvial $ 19.00

the enzyme
centerinc.

33 Harrison AvenueeBoston. MA 02111
Tel. (617) 482-7123
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Infrared Dryer

The LPIS is an accessory for top-
loading balances. It provides information
on dry weights or, conversely, on mois-
ture content of materials. Samples are
evenly distributed in lightweight pans.
After determining the exact sample
weight, the operator closes the hood and
selects from among 12 reproducible heat-
ing intensities. When the sample is dried,
the balance indicates the dry weight.
When used with the manufacturer’s bal-
ances and an application input device,
many calculations may be performed au-
tomatically. Mettler Instrument. Circle
766.

Water Chemistry Meter

The model 341 Universal Meter mea-
sures pH, temperature, conductivity,
dissolved oxygen, and redox potential in
the field with a single probe. The probe
contains five sensors and a stirrer
mounted in a watertight housing. The
housing may be lowered to depths of up
to 7 meters. Five parameters are sequen-
tially measured by flipping a selector. In
the laboratory, the meter may be used
with separate electrodes. Temperature
compensation is automatic. Eco. Circle
767.

Controller for HPLC

A microprocessor-based controller,
designated SLIC-1400, automates high-
performance liquid chromatography. It
is operated by a keyboard which is coded
for functions and by a programmed cas-

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 Reader Service Card (on pages 406A and
486G) and placing it in the mailbox. Postage is free.

—RicHARD G. SOMMER
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sette. Parameters such as rate of flow,
solvent gradient, time and duration of
sample injection, and the operation of
detectors, waste valve, and fraction col-
lectors are controlled and monitored.
The memory comprises 1000 steps with
ability to control four variable outputs
and to switch up to 40 external devices
on and off. At the same time up to 32 ex-
ternal signals may be evaluated. Sys-
Tec. Circle 768.

Cell Disrupter

The Bead-Beater utilizes a Teflon ro-
tor to drive minute glass beads at high
speeds. The device homogenizes uni-
cellular organisms completely in 2 to 3
minutes without foaming. Samples con-
taining up to 20 grams (dry weight) of
biomass are homogenized and their en-
zymes and organelles are available for
further study. The device is powered by
a 0.43 horsepower motor and furnished
with a supply of reusable lead-free glass
beads. Biospec Products. Circle 771.

Atomic Absorption Spectrophotometer

Model 4000 offers high energy
throughput, double-beam background
correction, and a resolution of 0.3 na-
nometer in the ultraviolet range. Mode of
operation, wavelength, use of back-
ground correction, and data processing
are controlled by a microcomputer. Up
to six sets of analytic conditions may be
stored. A full complement of accessories
is available. Perkin-Elmer, Instrument
Division. Circle 772.

Glassware Washer

This device has a solid-state control
panel that activates six washing cycles
including a rinse with distilled water. A
heavy-duty 0.5-horsepower motor pro-
vides sufficient water pressure to ensure
complete washing and rinsing without

breakage. There is an integral 1100-watt
blower-dryer and a 750-watt heater for
drying. The device is manufactured in
undercounter, freestanding, or mobile
models, all of which are front-loading. A
variety of accessory racks is available in
addition to two standard forms that ac-
commodate the most frequently used
type of laboratory ware. Labconco.
Circle 769.

Electrophoresis-Electrofocusing Cell

Model 1415 flat-bed cell is the basis of
five systems for high-resolution analyti-
cal and preparative electrofocusing, im-
munoelectrophoresis, zone electropho-
resis, and preparative DNA separation.
The cell features a cooling platform 125
by 430 millimeters and a condensation-
control coil that keeps moisture off the
lid and gels. There are dual electrode
jacks so that the operator may run two
electrofocusing processes at once. The
platinum ribbon electrofocusing elec-
trodes are detachable and adjustable and
they are available in two sizes. The elec-
trodes are built into removable buffer
chambers for ease of operation. Bio-Rad
Laboratories. Circle 770.

Literatare

Water Purification features systems
for the productioh of pure water for med-
ical, electronics, research, and industrial
uses. Vaponics. Circle 761.

Temperature Handbook lists instru-
mentation and techniques of thermal
measurement with applications and
specifications. Nanmac. Circle 763.

Histology describes the Tissue-Tek 111
Vacuum Infiltration Processor which
automates complete tissue processing
with a fluid-exchange principle. Lab-Tek
Division, Miles Laboratories. Circle 773.

Polyaromatic Hydrocarbons is de-
voted to-a new means of determining
these substances by  photoionization.
HNu Systems. Circle 774.

Chromatography and Electrophoresis
is a catalog of instruments, reagents,
teaching aids, and much more. Shandon
Southern Instruments. Circle 775.

Fluorescence UV/Visible Analytical
Instrumentation describes a complete
line of spectrophotometers, data pro-
cessors, pressure cells, and others.
American Instrument. Circle 778.

HPLC Columns are shipped with as-
surance chromatograms to document
their effectiveness. A brochure describes
these custom-packed components. All-
tech Associates. Circle 779.
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Newest Ligands

Dopaminergic agonists

Propyinorapomorphine, N-[propy/-3H(N)]- NET-619

ADTN, [5,8-3H]- (2-amino-6, 7-dihydroxy-1,2,3,4-
tetrahydronaphthalene) NET-620

Apomorphine, [8,9-3H]- NET-611

Post-synaptic GABA receptor agonist
Isoguvacine hydrochloride, [3H]- NET-624

Neuroexcitant
Methyl-D-aspartic acid, N-[methy/-3H]- NET-628

Also
Phencyclidine, [piperidyl-3,4-3H(N)]- NET-630

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, Dreieich, W. Germany; NEN Canada Ltd., Lachine, Quebec

Circle No. 142 on Readers’ Service Card

K-LINE valves offer outstanding reliab mm L

~ performance under pressures to 60,000 psi, plus

low maintenance and exclusive design features
that extend seat and stem life. All this at a price
that compares favorably to that of ordinary high
pressure valves.

K-LINE valves are quality built and engineered to
withstand high-cycle operation. Each valve is
rigidly tested before shipment.

CHECK THESE FEATURES:

B Non-rotating, ball bearing stem

W High strength, corrosion-resistant body

B Double weep holes for pressure venting, leak
- detection

B Rolled threads resist galling

B Minimum backlash, positive operating fuel

Write for Bulletin PD-220 :
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Scientists:

~ Howdoyouhandle |
pipetting small volumes? |

With Positive Displacement
SMI MICRO/PETTORSs

¢ SMI MICRO/PETTORSs eliminate air blow-out

(Pipetman™, Eppendorf etc.) worries.

e SMI MICRO/PETTORSs dispense 1ul to 10ml with =1%

reproducibility.
Call or write for more information.

N
scientific
5 manufacturing
industries inc.

800 University Ave., Berkeley, CA 94710

Call toll free (800) 227-0650, (In California) call (800) 772-3937

or (415) 548-8000. sMI holds Patent Nos. 3815790 and 4098125.
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Do the
better labs
use the
OSMETTE,
or...

...can every lab
get better results
with the OSMETTE?

Results from national proficiency tests show
that laboratories using the OSMETTE
consistently get better precision on more

of the specimens than all the other in-
struments combined. A recently published
study' shows the OSMETTE laboratories
had the best S.D. on 10 of 12 specimens,
and best C.V. on 11 of 12 (one other instru-
ment had equal C.V. on 3 specimens). Such
remarkable inter-lab precision must reflect
OSMETTE's inherent characteristics,
including precision, long term stability, and
ease of calibration.

We urge you to check the survey results
yourself. Then if you note that a freezing
point measurement, as made by the OS-
METTE, is the only way to avoid missing
the effect of alcohol and other volatiles on
concentration? 3, we think you will agree--
the OSMETTE is the right osmometer for
your laboratory.

Write today for full details, or to arrange a
demonstration--you will be pleased to
find the OSMETTE is the fastest, simplest,
most dependable, and most economical
osmometer available.

PRECISION SYSTEMS, INC.

60 Union Avenue, Sudbury, Mass. 01776
Telephone: 617-443-8912

' Juel, R., Serum Osmolality, AJCP July 1977 (165-169).

2 Rocco, R.M., Letter, Clin Chem 22: No. 3, 1976, p. 399.

3 Champion, H.R. et al., Alcohol Intoxication and Serum
Osmolality, The Lancet June 28, 1975 (1402-1404).
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| BOOKS RECEIVED

(Continued from page 442)

The Fishes of Illinois. Philip W. Smith. Pub-
lished for the Illinois State Natural History
Survey by University of Illinois Press, Ur-
bana, 1979. xxx, 314 pp., illus. + plates. $20.

Flame-Retardant Polymeric Materials. Vol.
2. Menachem Lewin, S. M. Atlas, and Eli M.
Pearce, Eds. Plenum, New York, 1978. xii,
334 pp., illus. $35.

Food, Climate, and Man. Margaret R. Bis-
was and Asit K. Biswas, Eds. Wiley-Inter-
science, New York, 1979. xxvi, 286 pp., illus.
$24.95. Environment Science and Tech-
nology.

The Ford Foundation at Work. Philanthrop-
ic Choices, Methods, and Styles. Richard Ma-
gat. Plenum, New York, 1979. 208 pp. +
plates. $14.95.

Formshaping Movements in Neurogenesis.
Papers from a symposium, Uppsala, Sweden,
Sept. 1977. Carl-Olof Jacobson and Ted
Ebendal, Eds. Almqvist & Wiksell, Stock-
holm, 1978. 258 pp., illus. Sw.kr. 180. Also
published as Zoon 6 (1978).

From Idea to Application. Some Selected
Nuclear Techniques in Research and Devel-
opment. Proceedings of a meeting, San José,
Costa Rica, May 1977. International Atomic
Energy Agency, Vienna, 1978 (U.S. distrib-
utor, Unipub, New York). viii, 304 pp., illus.
Paper, $23. Panel Proceedings Series.

Introduction to Bioinstrumentation. With
Biological, Environmental, and Medical Ap-
plications. Clifford D. Ferris. Humana Press,
Clifton, N.J., 1978. xiv, 330 pp., illus. Cloth,
$29.50; paper, $14.50.

Introduction to Chemistry. T. R. Dickson.
Wiley, New York, ed. 3, 1979. xiv, 466 pp.,
illus. $15.95.

Introduction to Marine Pollution Control.
Jerome Williams. Wiley-Interscience, New
York, 1979, xvi, 174 pp., illus. $21.95. Ocean
Engineering.

Investigations into Lead from Motor Vehi-
cles. A. C. Chamberlain and 5 others. AERE
Harwell, Oxfordshire, England, 1979 (avail-
able from H. M. Stationery Office, London).
152 pp., illus. Paper, £3.50. AERE-R 9198.

The Kinetics of Simple Models in the Theory
of Oscillations. N. G. Basov, Ed. Translated
from the Russian edition (Moscow, 1976) by
Donald H. McNeill. Consultants Bureau (Ple-
num), New York, 1978. viii, 208 pp., illus.
$42.50. The Lebedev Physics Institute Series,
vol. 90.

Language Development and Intervention
with the Hearing Impaired. Richard R.
Kretschmer, Jr., and Laura W. Kretschmer
with contribution by Roberta R. Truax. Uni-
versity Park Press, Baltimore, 1978. xvi, 358
pp. $16.50. Perspectives in Audiology Series.

Language Shift. Social Determinants of Lin-
guistic Change in Bilingual Austria. Susan
Gal. Academic Press, New York, 1979. xiv,
204 pp., illus. $16.50. Language, Thought,
and Culture.

Late Biological Effects of Ionizing Radiation,
Proceedings of a symposium, Vienna, Mar.
1978. Vol. 1. International Atomic Energy
Agency, Vienna, 1978 (U.S. distributor, Uni-
pub, New York). xii, 550 pp., illus. Paper,
$44. Proceedings Series.

Laws of Form. C. Spencer-Brown. Dutton,
New York, 1979. xxxii, 144 pp., illus. Paper,
$4.95. Reprint of the 1972 edition.

Learning Systems. Decision, Simulation,
and Control. Yousri M. El-Fattah and Claude
Foulard. Springer-Verlag, New York, 1978.

viii, 120 pp., illus. Paper, $9. Lecture Notes in
Control and Information Sciences, vol. 9.

Life in Organizations. Workplaces as
People Experience Them. Rosabeth Moss
Kanter and Barry A. Stein, Eds. Basic, New
York, 1979. xvi, 444 pp. Cloth, $17.50; paper,
$6.95.

Life on Mars. David L. Chandler. Dutton,
New York, 1979. xii, 212 pp., illus. $9.95.

Life Strategies, Human Evolution, Environ-
mental Design. Toward a Biological Theory of
Health. Valerius Geist. Springer-Verlag, New
York, 1978. xxii, 500 pp., illus. $29.80.

Lithium. Needs and Resources. Pro-
ceedings of a symposium, Corning, N.Y.,
Oct. 1977. S. S. Penner, Ed. Pergamon, New
York, 1979. vi + pp. 235-418, illus. $25. Origi-
nally published as special issue of Energy,
vol. 3, No. 3.

Long-Term Studies on Side-Effects of Con-
traception. State and Planning. Papers from a
symposium, Munich, Sept. 1977. Ursula Kell-
hammer and Karl Uberla, Eds. Springer-Ver-
lag, New York, 1978. vi, 240 pp., illus. Paper,
$12.50. Lecture Notes on Medical Informa-
tics, vol. 3.

Luminescence Spectroscopy. Michael D.
Lumb, Ed. Academic Press, New York, 1978.
xii, 376 pp., illus. $49.75.

Lymphocyte Hybridomas. Papers from a
workshop, Bethesda, Md., Apr. 1978. F. Mel-
chers, M. Potter, and N. Warner, Eds.
Springer-Verlag, New York, 1978. xxiv, 248
pp., illus. $26.40. Current Topics in Micro-
biology and Immunology, 81.

Measure Theory Applications to Stochastic
Analysis. Proceedings of a conference, Ober-
wolfach, Germany, July 1977. G. Kallianpur
and D. Kélzow, Eds. Springer-Verlag, New
York, 1978. xii, 262 pp. Paper, $14.30. Lec-
ture Notes in Mathematics, vol. 695.

The Menarini Series on Immunopathology.
Vol. 1. Papers from a symposium, Cremona,
Italy, June 1977. Peter A. Miescher, L. Bolis,
S. Gorini, T. A. Lambo, G. J. V. Nossal, and
G. Torrigiani, Eds. Springer-Verlag, New
York, 1978. 340 pp., illus. Paper, $44.80.

The Metal Non-metal Transition in Dis-
ordered Systems. Proceedings of a summer
school, St. Andrews, Scotland, Aug. 1978. L.
R. Friedman and D. P. Tunstall, Eds. Scottish
Universities Summer School in Physics, Ed-
inburgh University Physics Department, Ed-
inburgh, 1978. xx, 510 pp., illus. $30.

Methods in Microbiology. Vol. 10. T. Ber-
gan and J. R. Norris, Eds. Academic Press,
New York, 1978. xvi, 386 pp. $36.75.

Modeling, Estimation, and Their Appli-
cations for Distributed Parameter Systems. Y.
Sawaragi, T. Soeda, and S. Omatu. Springer-
Verlag, New York, 1978. vi, 270 pp. Paper,
$14.30. Lecture Notes in Control and Infor-
mation Sciences, vol. 11,

NETL. A System for Representing and Us-
ing Real-World Knowledge. Scott E. Fahl-
man. MIT Press, Cambridge, Mass., 1978. x,
278 pp., illus. + index. $17.50. MIT Press Se-
ries in Artificial Intelligence.

Neural Mechanisms in Cardiac Arrhyth-
mias. Peter J. Schwartz, Arthur M. Brown,
Alberto Malliani, and Alberto Zanchetti, Eds.
Raven, New York, 1978. xviii, 442 pp., illus.
$35. Perspectives in Cardiovascular Re-
search, vol. 2.

The Neurobiologic Mechanisms in Manipula-
tive Therapy. Proceedings of a workshop,
East Lansing, Mich., Oct. 1977. Irvin M.
Korr, Ed. Plenum, New York, 1978. xxii, 466
pp., illus. $25.

Neurotoxicology of Insecticides and Phero-
mones. Proceedings of a symposium, Ana-
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multi-mode!

the 100% solid state automatic CO,
incubators with built-in reliability

10 cu. ft. Tabletop Model 351920*

The first and only, all-solid-state control system
ever developed for incubators.

Outstanding features of Hotpack Model 351920
constant digital display of ALL conditions

direct dial set points

choice of 20 to 60C, or 5 above ambient to 60C models
automatic two-stage 0 to 20% CO: control

fully proportional RH with #0.1% resolution
electronically timed self-decontamination

up to 87.5 sq. ft. of usable load area

R
® H-149

a Heinicke O Company
HOTPACK CORPORATION  (215) 824-1700  WATS 800-523-3608
10940 DUTTON RD. PHILADELPHIA, PA 19154
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INTRODUCE
“STATE OF THE ART"
MOLECULAR
BIOLOGY
TO YOUR
STUDENTS

BRL CONCEPKIT ' 1

Restriction Endonucleases

Write or Call for full information!

BRL

Bethesda Research Laboratories, Inc.

411 North Stonestreet Avenue, Rockville, MD 20850

(301) 340-0448 in Maryland Toll Free (800) 638-8992
Telex 440582 BRL XUl

“THE MOLECULAR BIOLOGY COMPANY"
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J%nouncz’ng the New 4445 S ience

Cover Calendar for 1980

On July 3, 1880, the firstissue of Science magazine
rolled off the presses.

AAAS is proud to commemorate this 100th an-
niversary with the publication of our annual 12" x
36" wall calendar of Science covers.

In addition to 14 striking full-color reproductions of
covers from Science magazine, the calendar pro-
vides birth dates of notable contributors to scien-
tific thought; dates for AAAS meetings, symposia
and conferences; legal holidays; AAAS member-
ship information; and large blocks for making nota-
tions.

Celebrate the Science centennial with us by order
ing your 1980 Science Cover Calendar today.

Please send me . copy(ies) of the
1980 Science Cover Calendar at $3.95
($3.25 for AAAS members) per calendar,
check or money order enclosed.

Name

Address ___

City

State Zip_

Calendars will be shipped in November.
Please allow 4-6 weeks for delivery.
AAAS Calendar, 1515 Massachusetts
Avenue, NW, Washington, DC 20005.
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How sample
Injeclors
affect

LC accuracy.

Free report tells how to
improve precision by choice
of injection technique.

This 8-page Rheadyne technical
note reports the results of experi-
ments using different sample loading
techniques — and discusses the
distinctive characteristics of eight
popular injectors. Among the
questions answered are:

* What analytical precision can be
expected in HPLC?

+ Which injection techniques
provide the highest reproducibility?

* What role is played by varia-
tions in flow rate, solvent composition
and temperature?

* How can volumetric errors of
injectors be avoided?

The report covers sample injectors
from various manufacturers. It
contains practical advice on the use of
injectors for the novice — as well as
for the experienced chromatographer

Send for Tech Note #1

To get your free copy promptly,
contact Rheodyne. Inc., 2809 Tenth
St., Berkeley, Calif. 94710, Phone
(415) 548-5374.

NDUEeARUAL S

heim, Calif., Mar. 1978. Toshio Narahashi,
Ed. Plenum, New York, 1979. viii, 308 pp.,
illus. $29.50.

The New Religions of Africa. Bennetta
Jules-Rosette, Ed. Ablex Publishing Corpora-
tion, Norwood, N.J., 1979. xxiv, 248 pp.
$19.95. Modern Sociology.

Nonsmooth Optimization. Proceedings of a
workshop, Mar. 1977. Claude Lemarechal
and Robert Mifflin, Eds. Pergamon, New
York, 1979. viii, 186 pp. $25. IIASA Pro-
ceedings Series, vol. 3.

The Ocean Basins and Margins. Vol. 4B,
The Western Mediterranean. Alan E. M.
Nairn, William H. Kanes, and Francis G.
Stehli, Eds. Plenum, New York, 1978. xiv,
448 pp., illus. + plates. $49.50.

On Neuroses. Paul Schilder. Lauretta Bend-
er, Ed. International Universities Press, New
York, 1979. x, 388 pp. $22.50.

Opus 200. Isaac Asimov. Houghton Mifflin,
Boston, 1979, xiv, 330 pp. $10.95.

Perception. The World Transformed. Lloyd
Kaufman. Oxford University Press, New
York, 1979. xii, 416 pp., illus. $19.95.

Percutaneous  Vascular  Recanalization.
Technique, Application, Clinical Results. E.
Zeitler, A. Griintzig, and W. Schoop, Eds.
Springer-Verlag, New York, 1978. xii, 206
pp., illus. Paper, $31.90.

Plant Species and Plant Communities. Pro-
ceedings of a symposium, Nijmegen, The
Netherlands, Nov. 1976. Eddy van der Maar-
el and Marinus J. A. Werger, Eds. Junk, The
Hague, 1978 (U.S. distributor, Kluwer Bos-
ton, Hingham, Mass.). x, 178 pp., illus. Pa-
per, $36.85.

Pre-Columbian Shell Engravings from the
Craig Mound at Spiro, Oklahoma. Part 1. Phil-
ip Phillips and James A. Brown with the col-
laboration of Eliza McFadden, Barbara C.
Page, and Jeffrey P. Brain. Peabody Museum
Press, Harvard University, Cambridge,
Mass., 1978. xvi, 514 pp., illus. Paper, $25.

Proceedings of the 1978 CERN School of
Physics. Austerlitz-Zeist, The Netherlands,
June 1978. CERN, Geneva, 1978. x, 124 pp.,
itlus. Paper. CERN 78-10.

Proceedings of the 1978 CERN School of
Computing. Jadwisin, Poland, May 1978.
CERN, Geneva, 1978. x, 236 pp., illus. Paper.
CERN 78-13.

Sensory Ecology. Review and Perspectives.
Papers from a NATO Advanced Study Insti-
tute, Lennoxville, Quebec, Canada, July
1977. M. A. Ali, Ed. Plenum, New York,
1978. x, 598 pp., illus. $49.50. NATO Ad-
vanced Study Institutes Series A, vol. 18.

Sensory Systems of Primates. Charles R.
Noback, Ed. Plenum. New York, 1978. xiv,
208 pp.. illus. $25. Advances in Primatology.

A Simple Non-Euclidean Geometry and Its
Physical Basis. An Elementary Account of
Galilean Geometry and the Galilean Principle
of Relativity. Translated from the Russian
edition (Moscow, 1969) by Abe Shenitzer.
Springer-Verlag, New York, 1979. xviii, 310
pp., illus. Paper, $19.80. Heidelberg Science
Library.

Social Development. The Origins and Plas-
ticity of Interchanges. Robert B. Cairns.
Freeman, San Francisco, 1979. xiv, 438 pp.,
illus. $15. A Series of Books in Psychology.

The Solar System. John A. Wood. Prentice-
Hall, Englewood Cliffs, N.J., 1979. x, 196 pp.,
illus. Cloth, $10.95; paper, $6.95. The Pren-
tice-Hall Foundations of Earth Science Se-
ries.

316 pp., illus. Cloth, $16; paper, $8.50. Re-
print of New Sources of Energy, vol. 5.

The Solid State. An Introduction to the
Physics of Crystals for Students of Physics,
Materials Science, and Engineering. H. M.
Rosenberg. Clarendon (Oxford University
Press), New York, ed. 2, 1978. x, 276 pp., il-
lus. Cloth, $14.50; paper, $7.95. Oxford Phys-
ics Series.

Statistical Analysis. A Computer Oriented
Approach. A. A. Afifi and S. P. Azen. Aca-
demic Press, New York, ed. 2, 1979. xx, 442
pp.. illus. $19.50.

Statistical Methods in Somar. V. V.
Ol'shevskii. Translated from the Russian edi-
tion (Leningrad, 1973). David Middleton,
Technical Ed. Consultants Bureau (Plenum),
New York, 1978. xx, 242 pp. $45. Studies in
Soviet Science.

Surveillance of Environmental Pollution and
Resources by Electromagnetic Waves. Pro-
ceedings of a NATO Advanced Study Insti-
tute, Spdtind, Norway, Apr. 1978. Terje
Lund, Ed. Reidel, Boston, 1978. xx, 402 pp.,
illus. $39. NATO Advanced Study Institutes
Series C, vol. 45.

The Swedish Academic Marketplace. The
Case of Science and Technology. Géran
Jense. University of Lund Department of So-
ciology, Lund, Sweden, 1979. iv, 242 pp., il-
lus. Paper.

Technics and Praxis. Don Ihde. Reidel, Bos-
ton, 1979. xxviii, 152 pp. Cloth, $21.95; paper,
$8.50. Boston Studies in the Philosophy of
Science, vol. 24.

Techniques for the Study of Mixed Popu-
lations. Papers from a meeting, Weybridge,
Surrey, England, Oct. 1975. D. W. Lovelock
and R. Davies, Eds. Academic Press, New
York, 1978. xii, 228 pp., illus. $25.75. The So-
ciety for Applied Bacteriology Technical Se-
ries No. 11.

Time Lags in Biological Models. Norman
MacDonald. Springer-Verlag, New York,
1978. viii, 112 pp., illus. Paper, $9. Lecture
Notes in Biomathematics, vol. 27.

Topics in Algebra. Proceedings of an insti-
tute, Canberra, Australia, Jan. 1978. M. F.
Newman, Ed. Springer-Verlag, New York,
1978. xii, 230 pp. Paper, $12.50. Lecture
Notes in Mathematics, vol. 697.

Toxicity of Heavy Metals in the Environ-
ment. Part 2. Frederick W. Oehme, Ed. Dek-
ker, New York, 1979. xii pp. + pp. 517-970,
illus. $45. Hazardous and Toxic Substances,
2.

Transport across Multi-Membrane Systems.
G. Giebisch, Ed. Springer-Verlag, New York,
1978. xviii, 462 pp., illus. $74. Membrane
Transport in Biology, vol. 3.

Turbulent Fluxes through the Sea Surface,
Wave Dynamics, and Prediction. Proceedings
of a conference. Marseille, France. Sept.
1977. A. Favre and Klaus Hasselmann, Eds.
Plenum, New York, 1978. xiv, 678 pp., illus.
$49.50. NATO Conference Series V, vol. 1.

The University. The Anatomy of Academe.
Murray G. Ross. McGraw-Hill, New York,
1979. xiv, 310 pp. Paper, $4.95. Reprint of the
1976 edition.

Wind. Making It Work for You. Douglas R.
Coonley. Franklin Institute Press, Phila-
delphia, 1979. iv, 100 pp., illus. Paper, $7.95.

Workshop on Concepts of Uranium Re-
sources and Producibility. National Academy
of Sciences, Washington, D.C., 1978. x, 210
pp. Paper, $7.25.

Your Health Care and How to Manage It.



