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Announcing the Beckman J2-21...
a centrifuge you'll love.

The J2-21 is an exciting new high-speed
centrifuge. It keeps the components that
made the 21,000-rpm J-21C so reliable —and
adds proven features from other Beckman
centrifuges. The result: by far the finest
high-speed centrifuge ever built.

The J2-21 features: a fast-accelerating,
high-torque drive; variable power-braking
system; superior sound suppression; easy
temperature setting; new, automatic vacuum
system; rotor imbalance detector; easy-
opening counterbalanced door; compact
cabinet; built-in speed calibration; 2°

to 40°C operation; electronic door interlock;
and it is UL listed and CSA approved.

There are eleven J2-21 rotors to choose
from, including the new JA-17 which spins
fourteen 50-ml tubes, and the new JA-20.1
which spins thirty-two 15-ml tubes.

The J2-21: it gives you reliability, quiet
efficiency unmatched by any other centri-
fuge, and it's backed by Beckman sales and
service—worldwide.

Send for brochure SB-366 to Beckman
Instruments, Inc., Spinco Division, 1117
California Ave., Palo Alto, CA 94304.

BECKMAN°
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OLYMPUS VANOX

Modular, universal research microscope system.

_ 'l'lns is ﬂ'le most versatﬁe research

' mlcroscope 'system ever developed.

~ Naturally, by Olympus. Modern design,
rugged squareline stand with the broadest
choice of application-oriented options

- that allow you to customize the

' mwroscopc to your needs.

~ Choose tmnsnutted and/or reflected

~ light, fluorescence, phase contrast,
differential interference contrast, Hoffman

- modulation contrast. Select a tungsten,
halogen or mercury arc light source, to
name a few.

e
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Use any of a wide range of color-

achromats, fluorites, apochromats or plan
apochromats. Combine with our automatic
camera system, the PM-10, to obtain
flawlessly sharp phownucmgmpm 35mm
or large format. -

It’s a virtually unlimited system demgmd

-wnmyouandyomapphcatmnsmmm

And all this af unprecedented
details, write Olympus Corporation

eoomn?rFor

- America, 4 Nevada Dr., New Hyde Park,

NY 11040.

In Canada: W. Carsen Co., Ltd., Ontario.
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Page from Harriot’s manuscript show-
ing drawings of the sun numbered 41
through 44. The first observation is
from his residence at Syon House, 6
February 1612 (Julian calendar, year
beginning 1 January). The symbol fol-
lowing the date identifies the weekday
as Thursday; the hour is 7'/s. The sub-
sequent three observations are from
the London house of his close friend
Sir Walter Raleigh. Harriot, elsewhere,
has noted this to be 8 miles north and
4!/4 miles west of Syon. See page 1079.
[By permission of Lord Egremont and
Leconfield, Petworth House, Sussex]



The longest in our
long line of laser firsts...

Bell Laboratories Bell Labs scientists Roger Stolen and Chinlon Lin work

Murray Hill, New Jersey 07974 with a fiber Raman laser, one of a new class of light sources
that use optical fibers—up to a kilometer long—to produce
tunable laser light. At left, the laser’s output—which contains
multiple Raman-shifted wavelengths—is taken off a beam
splitter and dispersed by an external grating to show the broad
range of wavelengths that can be tuned.
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Bell Labs has developed some of
the world’s most transparent glass
fibers to carry light for communi-
cations. We’ve also devised a way to
make these highly transparent glass
fibers generate light. In fact, they are
the basis for a new class of tunable
light sources called fiber Raman lasers.
They’re among the latest, and by far
the longest, of many lasers invented at
Bell Labs, beginning in 1957 with the
conception of the laser itself.

Since the new fiber lasers work
best at wavelengths at which they are
most transparent, we can make them
very long. The longest active lasing
medium ever built, in fact, was a fiber
Raman laser over a kilometer in
length. Studying the ways light and
glass interact over such distances is
part of our research in lightwave
communications.

In these new light sources, a glass
fiber with high transparency and an
extremely thin light-guiding region, or
core, is excited by a pump laser. The
pump light, interacting with the glass,
amplifies light at different wavelengths
through a phenomenon known as
stimulated Raman scattering. This
light is fed back into the fiber by a
reflecting mirror. If gain exceeds loss,
the repetitively amplified light builds
up and “lasing” occurs.

Fiber Raman lasers have
conversion efficiencies of about 50%,
operate in pulsed and continuous wave
modes, and are easily tunable over a
broad wavelength range in the visible
and near infrared regions of the
spectrum.

We've used these lasers to measure
the properties of fibers and devices for
optical communications; and studies
of the lasers themselves have revealed
a wealth of information on frequency
conversion, optical gain, and other
phenomena. Such knowledge could
lead to a new class of optoelectronic
devices made from fibers, and better
fibers for communications.

8 DECEMBER 1978

Looking back

These long lasers come from
along line of Bell Labs firsts:

1957: The basic principles of the laser,
conceived by Charles Townes, a Bell
Labs consultant, and Bell Labs
scientist Arthur Schawlow. (They
later received the basic laser patent.)

1960: A laser capable of emitting a
continuous beam of coherent light—
using helium-neon gas; followed in
1962 by the basic visible light helium-
neon laser. (More than 200,000 such
lasers are now in use worldwide. )
Also, a proposal for a semiconductor
laser involving injection across a p-n
junction to generate coherent light
emitted parallel to the junction.

1961: The continuous wave
solid-state laser (neodymium-doped
calcium tungstate).

1964: The carbon dioxide laser
(highest continuous wave power
output system known to date); the
neodymium-doped yttrium aluminum
garnet laser; the continuously
operating argon ion laser; the tunable
optical parametric oscillator; and the
synchronous mode-locking technique,
a basic means for generating short and
ultrashort pulses.

1967: The continuous wave helium-
cadmium laser (utilizing the Penning
ionization effect for high efficiency);
such lasers are now used in high-speed
graphics, biological and medical
applications.

1969: The magnetically tunable spin-
flip Raman infrared laser, used in high-
resolution spectroscopy, and in
pollution detection in both the
atmosphere and the stratosphere.

1970: Semiconductor heterostructure
lasers capable of continuous operation
at room temperature.

1971: The distributed feedback
laser, a mirror-free laser structure
compatible with integrated optics.

1973: The tunable, continuous
wave color-center laser.

1974: Optical pulses less than a
trillionth of a second long.

1977: Long-life semiconductor lasers
for communications. (Such lasers
have performed reliably in the Bell
System’s lightwave communications
installation in Chicago.)

Looking ahead

Today, besides our work with
tunable fiber Raman lasers, we’re
using other lasers to unlock new
regions of the spectrum in the near
infrared (including tunable light
sources for communications), the
infrared, and the ultraviolet.

We’re also looking to extend the
tuning range of the free electron laser
into the far infrared region—where no
convenient sources of tunable
radiation exist.

We’re working on integrated
optics—combinations of lightwave
functions on a single chip.

Lasers are helping us understand
ultrafast chemical and biological
phenomena, such as the initial events
in the process of human vision. By
shedding new light on chemical
reactions, atmospheric impurities, and
microscopic defects in solids, lasers
are helping us explore materials and
processes useful for tomorrow’s
communications.

Also under investigation is the
use of intense laser irradiation in the
fabrication of semiconductor devices.
The laser light can be used to heat
selective areas of the semiconductor
and anneal out defects or produce
epitaxial crystalline growth. Laser
annealing coupled with ion
implantation may provide a unique
tool for semiconductor processing.

We’ve played an important part in
the discovery and development of the
laser—an invention making dramatic
improvements in the way our nation
lives, works and communicates.

@ Bell Laboratories

From Science: Service
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LKB 2137

THE COMPLETE
OLUMN

Everything you need to build a Column comes in a convenient storage box.
Decide what length you want to use, 35 or 65 or 95 cm.
Assemble it yourself in less than five minutes without tools.
Change the length whenever you need.
The same low cost for both 16 and 26 mm diameter.

New, clip-mount three-way valve, and sample
applicator syringe, supplied with column.

Both 16 mm and 26 mm diameters available
at the same low cost.

Optional accessories include a reservoir and

column packing device, which will work with both
available column diameters.

Any one of three different column lengths is
possible with each kit: 35, 65 or 95 cm. You can
thus decide which of these best fits your personal
needs, and easily assemble it, using the jacket
sections provided, without tools.

Two flow adaptors included, to permit con-
tinuous variability of gel bed volume, and for
precise sample application.

Improved flow characteristics are obtained
through special center filter »dot» and flow spread
pins.

Flow adaptor head designed for minimum dead
space, both internally and externally.

Filters come ready-mounted on support rings, for
a quick, snap-on attachment.

The adaptors are secured at the column ends by
unique fork-type brackets, which assure the N
centering of the adaptors within the column. A L K B
fitting allows the hanging of a plumb line to de-
termine the exact vertical orientation of the LKB Instruments Inc.
column. 12221 Parklawn Drive, Rockville, Maryland 20852

Tel: (301) 881-2510

Order before December 31, and you will receive
a free, 500 ml bottle of Ultrogel, in your choice
of grade. Offer good while supply lasts!

L oo -y
i ”g «e; ﬁA
e < e i y&
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Biophot's
extremely stable
research stand
makes it ideal for
photomicrography
with Nikon HFM
Microflex.

The Nikon Biophot
gives you everything
you could ask for

in a research
microscope.

Plus some of what
you’ve hoped for.

8 DECEMBER 1978

To create a medical and biological re-
search microscope as advanced as the
Nikon Biophot, Nikon started right from
the basics. The Biophot's CF optical
system incorporates Nikon's new Extra-
low-Dispersion (ED) glass, integrated
multilayer coatings, and a revolutionary
new lens design which completely cor-
rects for chromatic aberration within the
objective itself. Old-style compensating
eyepieces are no longer needed to
achieve total chromatic correction.

The result: you get the sharpest,
clearest images you have ever seen,
plus enhanced image resolution, con-
trast, and field flatness from edge to
edge, even with an ultra-wide field.

The Nikon CF optical system has
been applied to the Biophot's new CF
achromat, plan achromat, fluorite, plan

Circle No. 151 on Readers’ Service Card

fluorite, and plan apochromat objec-
tives with magnifications available from
1x to 100x.

With all of its technological ad-
vancement, the Biophot is a human-
engineered instrument of remarkable
versatility with a complete range of ac-
cessories to extend its applications, and
complete photomicrographic capability.

For more information, contact
Nikon Incorporated, Instrument Divi-
sion, Ehrenreich Photo-Optical Indus-
tries, Inc., 623 Stewart Ave., Garden
City, N.Y. 11530; (516) 222-0200.

Look to Nikon
= THAE P W
Blicken Sie auf Nikon




CHEMICAL
CARCINOGENS

A tape recorded in-depth look at
the problem of hazardous sub-
stances in the environment.

5 Speakers
Length: 164 Minutes
14 Figures

The Speakers:

H.H. Fawcett—Purpose of Symposium

B. Carroll (N.|.0.S.H.)—Toxic Substances
List—What, Why, How, For Whom

W.F. Malone (Nat'l. Cancer Inst.)—Occupa-
tional Cancer Control and Prevention

N. Meade (EPA)—Actual vs. Acceptable
Risks from Asbestos

W.S. Wood (Wood Assoc.)—Engineering
Approach to Control of Chemical
Carcinogen Exposure

PRICE: $19.95 (Cassettes Only)

(Postpaid, includes printed copies of slides used)

Order From: American Chemical Society
1155 Sixteenth Street, N.W.
Washington, D.C. 20036
ATTN: Dept. AP

PROGRESS
IN CANCER
CHEMOTHERAPY

Tape recorded discussions about new
drugs that look promising in the
battle against cancer.

5 Speakers/ 167 Minutes/85 Figures
The Speakers:

A.C. Sartorelli (Yale U.)—Optimization
of the Antineoplastic Potential of
a-(N)-Heterocyclic Carboxaldehyde
Thiosemicarbazones (HCT)

D.W. Henry (Stanford Res. Inst.)—
Adriamycin

N.R. Bachur (Nat’l Cancer Inst.)—Bio-
chemical Pharmacology of the Anthra-
cycline Antibiotics

A J. Lin (Yale U.)—Potential Biore-
ductive Alkylating Agents

G.P. Wheeler (Southern Res. Inst.)—
Review of Studies on the Mechanism
of Action of Nitrosoureas

PRICE: $19.95 (Cassettes Only)
(Postpaid, includes printed copies of slides used)

Order From: American Chemical Society
1155 Sixteenth Street, N.W.,
Washington, D.C. 20036
ATTN: Dept. AP

CONTROL OF
ATHEROSCLEROSIS

A tape recorded symposium detailing the
latest advances toward controlling athero-
sclerosis and reducing coronary heart disease
which kills 600,000 Americans each year.

6 Speakers /210 Minutes/125 Figures

The Speakers:

R.I. Levy (Nat'l Heart & Lung Inst.)—
Lipids in Atherosclerosis

G.F. Holland (Pfizer)—Recent Advances
in the Discovery & Development of
Antihyperlipidemic Agents

R.M. Tomarelli (Wyeth)—Antihypercholester-
olemic Activity of WY 14,643, a 2-Pyrimi-
dinylthioacetic Acid Derivative

R.A. Parker (Merrell-National)— 5-(Tetrade-
cyloxy)-2-Furancarboxylic Acid (RMI
14,514) & Related Hypolidemic Fatty Acid-
like Alkyloxyarylcarboxylic Acids

L.R. Mandel (Merck)—Studies of the Mode of
Action of Halofenate

L.A. Kelly (Sandoz)—Studies of a Series of
Compounds which Reduce Serum Choles-
terol With and Without Accumulation of
Sterol Precursors of Cholesterol

PRICE: $19.95 (Cassettes Only)

(Postpaid, includes printed copies of slides used)

Order From: ACS/ 1155 16th Street, N.W.
Wash., D.C. 20036/Attn: Dept. AP

Name Name Name

Address Address Address

City. City. City.

State Zip State Zip State Zip
(allow 4 to 6 weeks for delivery) (allow 4 to 6 weeks for delivery) (allow 4 to 6 weeks for delivery)

INTERFERON Selective Progress Toward

Interferon may play an important role
in protecting against virus infections,
cancer, and other diseases. The po-
tential for interferon is examined in this
tape recorded symposium.

4 Speakers
Length: 143 Minutes
44 Figures

The Speakers:

S. Baron (Nat'l. Inst. Allergy, Infect.
Dis.)—Biological Aspects of the Interferon
System :

H.B. Levy (N.L.A:1.D.)—Mechanism of
Antiviral Action of Interferon

J. Vilcek (New York U.)—Interferon
Induction with Polynucleotides and Viruses

J.F. Niblack (Pfizer)—Synthetic Inducers
of Interferon

PRICE: $19.95 (Cassettes Only)
(Postpaid, includes printed copies of slides used)

Order From: American Chemical Society
. 1155 Sixteenth Street, N.W.
Washington, D.C. 20036
ATTN: Dept. AP

Name -

Address __ S

City__ —

State Zip —

(allow 4 to 6 weeks for delivery)

Insect Control

Tape recorded symposium examines
the potential of growth regulating chem-
icals as selective insect control agents.

3 Speakers
Length: 135 Minutes
95 Figures

The Speakers:

L.L Gilbert (Northwestern U.)—Bio-
chemical and Physiological Aspects of
Insect Growth and Development

J-H. Law (U. Chicago)—1Juvenile Hor-
mone Synthesis and Action in Insects

J.W. Barnett (Ciba-Geigy)—Recent
Developments in Insect Growth
Regulators

PRICE: $19.95 (Cassettes Only)

(Postpaid, includes printed copies of slides used)

Order From: American Chemical Society
1155 Sixteenth Street, N.W.
Washington, D.C. 20036
ATTN: Dept. AP

Name

Address

City.
State __Zip
(allow 4 to 6 weeks for delivery)

Synthetic Oils

Shale, coal, oil-bearing sands all offer
an opportunity to add to our energy
reserves. The potential for each is
examined in this tape recorded
symposium.

4 Speakers
Length: 125 Minutes
47 Figures

The Speakers:

H.W. Sternberg (Lawrence Livermore Lab.)—
The Nature of Coal Liquetfaction Products

S.K. Kunchal (Paraho Oil Shale Demo.)—
Energy and Dollar Requirements in an Oil
Shale Industry—Based on the Paraho
Process

G.A. Myers (Atlantic-Richfield)—Prerefining
of Shale Oil

R.H. Fischer (Mobil)—Non-Hydrogenative
Demetalation of Residua Using Manganese
Nodules

PRICE: $19.95 (Cassettes Only)
(Postpaid, includes printed copies of slides used)

Order From: American Chemical Society
1155 Sixteenth Street, N.W.
Washington, D.C. 20036
ATTN: Dept. AP

Name

Address —

City. -
State Zip
(allow 4 to 6 weeks for delivery)

1028

SCIENCE, VOL. 202




WITH OUR ARRAY PROCESSING

ALBERT WOULD HAVE DISCOVERED
AND STILL HAD TIME TO EXPLAI

Extra time is what our two integrated  out array processing. And either we can make you look like a genius.
array processing minicomputers, system saves you the expense and Return the coupon below for AP/130,
AP/130 and ECLIPSE S/250, give trouble of designing and programming  S/128 details, or call (617) 366-8911,
you. They’re a lot faster than plain a special interface.
minicomputers. Either Data General System integration has other —— :
system can perform 1024 point com-  advantages. For example, our CPU B s B Tt soreor comtant e
plex floating point FFTs inlessthan  can address AP memory directly. '
10 milliseconds. The ECLIPSE S/250 Software development is also com- |
computer goes even further. It’s pletely integrated, with the array | =
capable of performing double preci- processing capability fully supported | Tite
sion adds in 600 nanoseconds and under RD%)S and FCgRT 5. And Company
double precision SINE in 25.3 micro-  of course you get Data General de- | Torve
seconds. Which makes it the world’s  sign, engineering, testing and support | Addess
fastest FORTRAN minicomputer. for the whole system. When you , ,
Data General integrated array need the speed of an array processor | State Zp
processing minis save money as well  built together with the flexibility of a Data General Corporation, Westboro, MA 01581, (617) 366-8911
as time. The AP/130 actually costs mini for a wide range of scientific and B de Courcaon o France. 7668178, Dats Conetal |
less than some separate AP units. research applications, such as digital I §451015%. Dt Gencrs Mo Fas: Atnens, Groeee, 955.05517. I

© Data General Corporation, 1978. ECLIPSE is a registered
trademark of Data General Corporation.

Name

Less, in fact, than many comparable  signal processing, structural design
general purpose minicomputers with-  and simulation, and image processing,

¢vDataGeneral

We make computers that make sense.
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THE ENERGY GAME!

We all have to play—
but can anyone win!?

The energy game is a highly competitive, very expensive gamble. Nature supplies the basic resources, but
technology determines their uses. Societies demand more and more; national economies may falter; govern-
ments may topple. Is there a technological fix?

ENERGY: Who is going to win the game!

No one can predict the outcome of the game, but two publications from AAAS can help you understand the
ground rules and introduce you to the players.

Energy: Use, Conservation and Supply

(Volume I1—1978) (Volume 1—1974)
An all-new Energy Compendium published by AAAS. Published in 1974, ENERGY-I gives the reader a historical
ENERGY-Il contains a completely new set of articles and general overview of our energy problem and ex-
dealing with energy conservation and public policy, our amines ways to conserve energy and use it more efficient-
remaining supply of fossil fuels, the possible transition to ly, not only in industry but on an individual level. The book
fission, fusion, and/or solar technologies, and an extensive examines the problems we face in supplying the energy
analysis of the present domestic and international energy- requirements for food production and reviews known
use patterns. Available now. energy sources in relation to current and future energy

*Retail price: needs. Available now.
$14.00 (casebound) *Retail price:
6.00 (paperbound) $10.00 (casebound)

3.50 (paperbound)
Special Combination Price for both
Energy Volume | & Volume Il
*Retail price:
$22.00 (casebound)
8.00 (paperbound)

$000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Since you, too, have to play . . . order your copies now and learn the rules.
Send your name, address, and list of titles to

AAAS
’ Department E-1
1515 Massachusetts Avenue, NW
Washington, DC 20005
*AAAS members: Deduct 10% of retail price for each book or for set.
Remittance must accompany all orders under $10.00. Please allow 6-8 weeks for delivery.
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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.

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.

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 -
just a 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

THE GREAT NAME IN OPTICS
WEST GERMANY
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The easy-to-use, BASIC, scientific
and engineering computer you buy on

a calculator budget.

MINC does everything a desk-top calcu-
lator does and a lot more.
For about the same price you'd pay for
a minimal desk-top calculator, vou can
buy MINC, the easy-to-use, u)mplctc
u)mputm Sy stem. MINC comes with
ready-to-run graphic, scientific and
laboratory programs. This Digital
system has its own wmphlu terminal, bullt in IEEE
interface, one million character dual ﬂoppw ~and three
serial-line interfaces —all in a cart that you can wheel from job to job.
Plug MINCin, turn it on, and you can plot charts, solve complex
engineering and statistical problems, control instruments and

acquire data. It’s all BASIC to MINC.
i ”1’//'1’[[[(
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And, if you want to go beyond
BASIC, you can. You can add
FORTRAN and other high-level
languages. You can add specialized
input/output modules.

More system. More functionality.

But, not more money.

For more information or a MINC demonstration, contact your
local Digital Sales Office or Jack Kay, MINC Product Manager,
Labomtmv Data Products Group, Digital Equipment Corporation,

Mar lb()mu;jh Massachusetts 01752. Telephone (617) 481-9511,
Ext. 6969. European headquarters: 12, av. des

Morgines, 1213 Petit-Lancy/Geneva. Tel: 93 33 11. Eﬂanﬂan
In Canada: Digital Equipment of Canada, Ltd.
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Congressional

Science Fellowships
Applications Invited

The Congressional Science and Engineering Fellow
Program, coordinated by the American Association for
the Advancement of Science, provides an opportunity for
accomplished and societally aware postdoctoral to mid-
career scientists and engineers to participate in and con-
tribute to the public policy-making processes within the
Congress for approximately 1 year. The Fellows function
as special legislative assistants within the congressional
staff and also participate in a seminar program coordi-
nated by AAAS. Awards range from $18,000 to $20,000
per annum and include nominal moving and travel ex-
penses. Fellowships begin 1 September 1979.

Cooperating sponsoring societies now are beginning
the selection process for Fellows for the 1979-1980 year.
Applicants should contact the sponsors listed below di-
rectly —some deadlines fall as early as mid-January 1979.

American Association for the Advancement of Science

Director, Congressional Science and Engineering, Fellow Program,

1776 Massachusetts Avenue, NW, Washington, D.C. 20036
American Association for Clinical Chemistry

Ms. Ellen Fabricant, Suite 1042, 1725 K Street, NW,

Washington, D.C. 20006
American Chemical Society

Dr. Annette Rosenblum, 1155 16th Street, NW,

Washington, D.C. 20036
American Geophysical Union

Dr. Fred Spilhaus, 1909 K Street, NW,

Washington, D.C. 20006
American Institute of Aeronautics and Astronautics

Mr. Johan Benson, Suite 606, 1625 Eye Street, NW,

Washington, D.C. 20006
American Physical Society

Dr. Mary Shoaf, 333 East 45 Street, New York, N.Y. 10017
American Psychological Association

Dr. Joann Horai, 1200 17th Street, NW, Washington, D.C. 20036
American Society for Microbiology

Dr. Robert F. Acker, 1913 Eye Street, NW, Washington, D.C. 20006
American Society of Mechanical Engineers

Mr. William P. Miller, Jr., Washington Representative,

Suite 603, 2029 K Street, NW, Washington, D.C. 20006
Acoustical Society of America

Ms. Betty Goodfriend, 335 East 45 Street, New York, N.Y. 10017
Biophysical Society (in liaison with the American Society for
Photobiology)

Dr. E. L. Hess, 9650 Rockville Pike, Bethesda, Md. 20014
Conference Board of the Mathematical Sciences

(coordinator for Fellowship sponsored jointly by the American Math-

ematical Society, Mathematical Association of America, and Society

of Industrial and Applied Mathematics) Dr. Truman Botts, Suite

457-8, 1500 Massachusetts Avenue, NW, Washington, D.C. 20005
Duke University Round Table on Science and Public Affairs

Dr. William Bevan, Duke University, Durham, N.C. 27706
Federation of American Societies for Experimental Biology

Mr. Walter Ellis, 9650 Rockville Pike, Bethesda, Md. 20014
Institute of Electrical and Electronic Engineers

Mr. Ralph Clark, IEEE Washington Office, 2029 K Street, NW,

Washington, D.C. 20006
Optical Society of America

Dr. Jarus Quinn, Suite 620, 2000 L Street, NW,

Washington, D.C. 20036
Society for Research in Child Development

Dr. Eileen Blumenthal, 815 15th Street NW, Washington, D.C. 20005

For additional background information, write: Direc-
tor, Office of Special Programs, AAAS, 1776 Massachusetts
Avenue, NW, Washington, D.C. 20036.
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\ Eh- -l
Our technical services Il group gets calls all
the time from researchers who have found that
iodinating proteins can be tricky. We usually
have the answers, because
at NEN we iodinate proteins
ourselves —with our own
iodine-125.

Of course, having trouble-
free iodine-125 at the outset
eliminates
Y some of the
I trickiness.

P‘ Ourfcils the .
. world’s mos

—— =" carefully pre-
pared and tested iodine-125.
Each biweekly batch must pass
strict tests for radiochemical '
purity and exact base strength,
as well as labeling efficiency
in a sensitive lactoperoxidase
iodination,

And now the news: We've added a medium
concentration, low pH iodine-125. Now you
can order any combination of concentration

and pH from NEN: NEZ-033 Standard package
in 0.1-0.5ml
of ~0.AM NaOH solution

NEZ-033H High concentration
>350mCi/mi
in ~0.1M NaOH solution

NEZ-033L Low pH 8-10
High concentration
>350mCi/ml

in aqueous solution

NEZ-033A Low pH 8-10
Medium concentration
100mCi/ml

in agqueous solution

Send for our lodine-125 products brochure.
It tells the whole story.

@ 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 NEND
NEN Canada Ltd.. 2453 46th Avenue. Lachine Que H8T 3C9

Telephone 514-636-4971 Telex 05-821808
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Call A Balplan conference.

Single-viewing image quality for up to
5 people ... simultaneously.

A Balplan conference is a unique experience in consul-
tation and instruction. Now, for the first time, up to five
people can simultaneously see the same high quality im-
age with one microscope. Efficiency, accuracy, and un-
derstanding are all improved with the Balplan Conference
Microscope, the logical extension of the Balplan modular
line.

The new Balplan Conference Microscope starts as the
basic, single-viewing Balplan and adds as many as four
additional viewing heads and a camera station. Each view-
er has his or her own focusing control. An illuminated
movable pointer is visible to all, facilitating easy discus-
sion of a specific specimen feature. And there is no loss
of detail through diffuse, projected images and, of course,
no need for a darkened room.

Write Bausch & Lomb, Scientific Optical Products Division, 1400 N. Goodman St., Rochester, N.Y. 14602.

You can build the Balplan Conference Microscope from
your present Balplan or purchase a new Balplan with up to
five viewing heads. These are available iri 30° and 45°
inclined binocular, 30° inclined monocular, and 30° in-
clined triocular (for photomicrography) units. All viewing
heads are interchangeable and rotate a full 360°. If you
wish, you may start with a dual-viewing Balplan micro-
scope and later add up to three more viewing heads.

The modular construction of the Balplan system per-
mits you to change your instrument to meet your needs

. without sacrificing image quality. You see better and more

because of Balplan’s flat-field, infinity-corrected optical
system. And you don’t sacrifice photomicrographic capa-
bility by adding additional viewing heads. .

The new Balplan Conference Microscope—another in-
novative change in microscopy from Bausch & Lomb you
can't afford to miss. See for yourseif. Write for a free cata-
log and free demonstration . . . there's no obligation.

4 BAUSCHG& LOMB (9

;* Balplan

o

Available on GSA contract. Consult the Yellow Pages for your local Authorized Bausch and Lomb dealer.
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MINIPUL S
PERISTALTIC PUMPS

superior performance/constant flow

0S" QH" QS” OF™ QU™ QI

Hellma—the largest assortment of highest
precision glass and quartz cells.

e Continuous flow adjustment 1-1300 mi/hr. Standard - Flow-through - Constant-temperature
® Digital speed control/high torque motor Anaerobic - Special Designs

e Tubing can be replaced while motor is running Also available—ULTRAVIOLET LIGHT SOURCES
e Very low pulsation Deuterium Lamps - Mercury Vapor Lamps

e Available in 1-, 4-, 8- and 16-channel models Hollow Cathode Lamps - Power Supplies

CALL OR WRITE I‘u1| E LLM Write for literature
Box 544

Borough Hall Station

Gilson Medical Electronics, Inc.

. . ica, Y 4
Box 27, Middleton, Wis. 53562 ® Phone 608/836-1551 CELLS, INC. s, Saaaoy 8
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Selenium has been identified in at least two enzymes,
glutathione peroxidase' and glycine reductase? and there is
evidence that it is present as Selenocysteine®.

NOW WE OFFER

L-[755e]Selenocystine

25-250mCi/mmol code SC.5
AN AMERSHAM EXCLUSIVE to assist in studies of these enzymes.

Other 7s5e compounds available from Amersham include:

Sodium ["SSe]selenate SCS.2
Sodium [5Se]selenite SCS. 1
Selenomethionine Se 75 Injection SC.10P

Write or call Customer Service to place your order or inquire further about these products.

2636 S. Clearbrook Dr.. Arhington Heights, IL 60005
A h 312/364-7100 or 800/323-9750 (Toll-iree) 'Rorrack. J.T. et al. cience. Vol. 179: 588. 1973.
\'l> mCrS am In Canada *Cone. J.E. eral. J. Biol. Chem.. Vol. 252: 5337. 1977.

AMERSHAM CORPORATION 505 Iroquois Shore Rd.. Oakville. ONT L6H 2R3 Forsirom. J.W. et al. Biochemistry. Vol. 17: 2639, 1978
A SUBSIDIARY OF THE RADIOCHEMICAL CENTRE 416/842-27 20 or 800/261-5061 (Toll free)
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His Scientific Biography
STILLMAN DRAKE

In this unique portrait of Galileo, Drake
emphasizes the perduring importance of
his achievements in physics and astron-
omy, in contrast to other twentieth-
century biographers who have viewed
Galileo as =ither an inept or profound
philosopher.

$25.00

=\

SCIENCE IN THE
MIDDLE AGES

Edited by
DAVID C. LINDBERG

This is the first book to examine in depth
all major aspects of the medieval scientific
enterprise. Sixteen leading scholars pro-
vide the fullest possible accounts of devel-
opments in various disciplines in a style
that makes this the ideal introduction to
the world of medieval science for student
or layman. With 42 photographs and line
drawings

$40.00

University of Chicago Press
Chicago 60637

o

NS |

/

THuseration courtesy of The University of Chicago Libraries
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ing standing—that NEPA expanded the
“*zone of interests to be protected’’ —is
arguable. However, because environ-
mental, esthetic, and amenity values
were already included in the zone after
the Scenic Hudson I and Mineral King
(Sierra Club v. Morton, 405 U.S. 727)
decisions, as I argued and Liroff con-
cedes, I am not sure what NEPA added
to the zone. Liroff relies on the SCRAP
case to show that NEPA gave needed re-
inforcement to the expanded standing al-
ready achieved. This point is both debat-
able and marginal.

Culhane concurs with my arguments
regarding rational decision-making. Lir-
off does not, but it is not clear why he
finds them ‘"misdirected.”” I argued that
NEPA elaborators erred by assuming
that environmental decision-making by
federal agencies '"is rational, or can be.”
Liroff suggests that I misrepresented the
elaborators’ assumptions but then ap-
pears to support my analysis. The dif-
ference between us is that Liroff appears
to believe the EIS can make decision-
making less incremental and more ratio-
nal, while I see the EIS’s simply becom-
ing a part of the inherently incremental
process.

Liroff and I seem to agree that NEPA
has little to do with the Freedom of In-
formation (FOI) Act, but we disagree
about whether the FOI right to agen-
cy documents is more important than the
requirement that agencies publish rele-
vant information in an EIS. This may be
best resolved by consideration of appro-
priate tactics in specific situations, al-
though Liroff’s point that proceeding un-
der the FOI Act requires considerable
citizen effort is certainly well taken. I
would counter, however, that the right to
demand is critical both for obtaining in-
formation not published in an EIS which
might otherwise be unavailable, and
for expanding the information which
agencies now make available ‘*volun-
tarily,”” knowing that they may be forced
to release it. If the EIS’s do become sig-
nificantly shorter because of the regula-
tions proposed recently by the Council
on Environmental Quality, this dis-
tinction may become more important.

Liroff’'s comments on pure versus ap-
plied research do not reflect my major
points regarding data. Perhaps I invited
trouble by using those terms. My con-
cern was with adversarial research—sci-
ence used to support a preferred out-
come in a short time in an advocacy situ-
ation—as much as with basic research.
That point was a small part of a larger
issue. Moreover, I do not blaine NEPA
for the inadequacies of the ‘‘youthful”
field of ecology; but the fact that the

tools to do the analysis required by the
EIS concept are unavailable raises im-
portant questions about the EIS. Liroff
seems to concur, at least in part. My
main point is that simply amassing and
circulating data, inaccurate or otherwise,
is not necessarily productive. In the spe-
cific area of influencing agency policy-
making, the utility of circulating data
must be weighed against the decision-
maker’s ability to absorb it; the need to
make value judgments about competing
economic, social, and political goals: and
the tendency to select and interpret data
in terms of existing ideas and biases.
Data do not reveal the *‘correct’ deci-
sion, and there is a limit to how much
data we can use, especially in decisions
typically and appropriately based on
many nontechnical considerations.

Liroff and Culhane both take ex-
ception to my discussion of public in-
volvement. I continue to believe, how-
ever, that if we are urged to applaud
NEPA because it has improved citizen
access to agency deliberations, it is more
than a "‘legalistic’’ point to ask whether
the EIS process is necessary to accom-
plish the goal or whether other approach-
es are preferable or adequate: and
whether EIS-based discussions are
meaningful and an improvement over
previous public involvement programs.
Both critics concede the obvious, that
public involvement was well under way
before NEPA was passed (Liroff) and
that other statutes and programs provide
a more comprehensive base for public in-
volvement (Culhane). If pointing out
these facts “‘seems to debunk NEPA
public participation,’ as Culhane states,
then I can only respond that it is about
time. Culhane further argues that “*wider
public access is ... important as the
predecessor of a more balanced set of
public constituencies of the natural re-
sources agencies.”’ I agree, and made the
same point in the article: **The citizen in-
volvement movement of the 1960’s
broadened agencies’ focuses’’ because
“‘'new groups representing new values’’
participated in agency deliberations. I
was neither questioning the importance
of diverse constituencies nor missing the
“*logic of public participation’ but ask-
ing whether NEPA supplemented the
movement of the 1960°s or undercut it.
Although Culhane describes my analysis
as ‘‘belittling’’ agency efforts, he states
that the exercise is often ‘‘frustrating’’
and “"mundane.’”’ I believe that NEPA
replaced the developing opportunity for
open, informal dialogue with formal, rep-
etitious, and adversarial proceedings
that frequently resemble elections rather
than discussions.
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Finally, both Liroff and Culhane make
the point that the environmental move-
ment did not shut down from 1970 to
1978 and concentrate on EIS processing.
Of course not. I never suggested that it
did. I simply stated that preoccupation
with the EIS wastes effort that could bet-
ter be spent in more substantive pur-
suits.

These letters indicate that the time is
ripe for fundamental critique and assess-
ment of the EIS process. Liroff and Cul-
hane are among the most familiar and ar-
ticulate of NEPA advocates. Yet, after
sorting through my article, their criti-
cisms, and what each or both of them
conceded, I find that much of the ground
traditionally claimed for the EIS is sur-
rendered and many of the most funda-
mental aspects' of the process are ex-
posed to serious question. This is more
significant, I hope, than counting coups
in the Letters section. My hope is en-
couraged by the fact that no one has
taken issue with the two major points in
my article, which I identified as *‘ques-
tionable assumptions’’ underlying all the
claims about the virtues of the NEPA
process. First, the assumption that envi-
ronmentally unsound decisions are the
result of a bureaucratic system that fails
because administrators lack information
and do not want to make sound deci-
sions:; and second, the assumption that
the public and the courts are capable of
identifying environmentally correct deci-
sions or forcing the agencies to do so. If
these are indeed acceptable as assump-
tions underlying the EIS process, then
the whole enterprise is in doubt. It is
clear, in my opinion, that the causes of
environmentally unsound decisions are
more complex and profound than bu-
reaucratic incompetence. Moreover, I
see nothing to suggest that either the
public or the courts are relatively more
competent—less biased, better in-
formed, or less implicated in the pro-
fundity and complexity of our prob-
lems—to make environmentally sound
decisions.

If this analysis is correct—and I
believe it is—then we should reflect
more closely than in times past on the
utility of the EIS, transcending the issue
of how to improve the documents and fo-
cusing on such questions as, What are
the goals of this process? What problems
do we seek to solve? Are they the real
problems? And can we solve them in an
easier, cheaper, or better way?

SaLry K. FAIRFAX
Department of Conservation and
Resource Studies, College of Natural
Resources, University of California,
Berkeley 94720
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@8 Buchler 3-1500 Con t Power Supply

If you’re not usmg our
CONSTANT POWER SUPPLY
there may be a ‘short’ in your
electrophoresis system

The acclaim given to our - ~
digital display Constant
Power Supply suggests that
this unit could become the ¥
standard for electrophoresis
work. The Constant Power
Supply belongs to a group
of electrophoresis apparatus
that has earned the respect
of knowledgeable researchers
everywhere. These instru-
ments include the Poly-
Prep® 200, a continuous elu-
tion unit for rapid prepar-
ative separations and the
Polyanalyst, which permits
both separation and destain-
ing under temperature-
regulated conditions.

So don’t stand short; write
for our free literature

describing the Buchler line - :
of electrophoresis products. POLY PREP* 200 POLYANALYST

Buchler Instruments, Inc.

1327 Sixteenth St., Fort Lee, N.J. 07024 U.S.A. (201) 224-3333
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Crazy like a fox.

Because at Revco we know
that the work you're doing is far
too important to be taken lightly.

We also know that if you've
got the assurance of dependability
in writing, you can get on with your
work with greater peace of mind.

So, we've put into writing the
industrys first five-year limited
no-nonsense warranty, and its a
genuinely good deal, all the
way down through the &
fine print.

You get a full &
one-year warranty, p us an |
additional four-year warranty on

sealed system parts and
labor, from our 200
Revco service centers
coast-to-coast.

Its the number one
warranty in the entire
freezer industry, and it%s
precisely what youd expect from
the number one company in the
entire scientific freezer industry.
Because if we didn't
. build our freezers
to last longer, we
couldn’t guarantee them
to last longer.

And every Revco freezer is

(I

crazy.

listed by Underwriters Laborator-
ies, Inc. - not just the components

4 but the entire freezer.

We've been doing busi-
| ness that way for 40 years.
i And we expect to keep on
== } doing it the same way.
For more information and a copy
of our new full-color catalog, call
or write us at 1100 Memorial Drive,
W. Columbia, South Carolina 29169.
Area Code 803/796-1700.
TWX: 810-666-2103. Cable: Revco.

REVCO

The worlds leader in ULTra-Low®
temperature equipment.

Revco Regional Offices Northeast: (215) 547-0150 Midwest: (414) 781-3639 Western: (714) 661-6588
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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 —
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authors and not official points of view adopted by the
gxIAAS or the institutions with which the authors are af-
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Margaret Mead

If anything is certain, it is that Margaret Mead did not go gently into the
night. At 77, there was too much still to be done, too many budding young
scholars needing a push or a grant from her earnings from writing and lec-
turing, and too much human and political foolishness to be scolded. Life
was her great adventure and she went to the ends of the earth to find its
meanings. A determined popularizer of the human side of science and a foe
of pretentiousness, she waited all too long before the establishment unbent
and granted her belated honors.

Margaret Mead, despite her deep religious sense, would not welcome a
churchyard eulogy. She would tell us that if we really cared, we would take
up where she left off. Continuity of her work and interests would mean
something, particularly the encouragement of field research on the life-styles
and social systems of remote and depleting communities bending before the
rising winds of modernism. She spoke often and with feeling about how
little time there was left, not knowing how little remained for herself. In
what she wrote, she fused her scholarship with a cross-cultural message
that helped her own countrymen to understand themselves.

Science and humanities came together at Margaret Mead’s hands. Science
was a method for seeing, in an ordered pattern, the elements of social be-
havior in diverse environments—not simply as sterile reporting but as cap-
turing the human experience. She used her discipline to articulate dignity
and reverence for life and the universal human struggle. And this led her
straight to sensing the interdependence of cultures, to the view that we must
hang together through the bridging of philosophies, traditions, arts, litera-
ture, and institutions. She did not decry the progress of science and tech-
nology but hailed the possibilities of satellites, computers, and aerospace
technology as tools of science for sharing education, knowledge, beauty, and
communication on the global scale. Margaret Mead could bury herself in a
fishing village of 100 souls and still keep her perspective of a swarming and
predatory larger world with equal capacities for goodness and mischief, and
dream that it might yet save itself. _

When Margaret Mead made up her mind that something was worth doing,
she gave it all that she had. Such was the case with the AAAS. Through the
years of her service on committees and on the Board of Directors, and later
as president, board chairman, and retired president, she was at the forefront
of efforts to beat off parochialism in science and to get the most out of inter-
disciplinary thought and communication. The regularity of her attendance
at board meetings was phenomenal, and one remembers how she would fly
nonstop from the other side of the world, fighting fatigue and sickness, to
take her seat at the table on time. She had made a promise, and her prom-
ises were her bond.

Margaret Mead’s death came as the Board of Directors of the AAAS
arrived in Peking for a visit and an experience that would have absorbed her
completely. Science, which for years had been underground in China, sud-
denly was in the foreground. More than once in the first days of the visit,
Chinese scholars broke the ice with references to Margaret Mead and her
work as a scientist with a knack for getting through to people. And when the
telegram came, the sadness was not confined to the visiting Americans.
Margaret Mead would have understood, better than most, the traumas
through which China has gone in what must seem an endless century. She
would have grasped the implications of overlaying instant modernization on
a system that in countless ways is still rooted in the ages. What a field lab-
oratory for a cultural anthropologist!

In the attic rooms of the American Museum of Natural History, where for
55 years Margaret Mead dispensed learning, opinion, and an occasional
thunderbolt, an ending is fused with a beginning. An extraordinary vitality
is stilled and some light has dimmed. The unfinished notes and memorabilia
lie all about. The continuity is interrupted. It need not be broken, if we
care enough. The idea of moving ‘‘Towards a Human Science,’’ the theme
of Margaret Mead's presidential address to the AAAS in 1976, is there to
be seized.—WILLIAM D. CAREY



Leitzlights the way in
fluorescence microscopy.
Fifty straight years.

The field of fluorescence
microscopy has benefited from
intensive development in the past
fews years.

And no other company has
contributed more innovations to
microscopy than Leitz®.

Superior brightness.

Today's fluorescence micro-
scopes have highly fluorochrome
specific filter systems and superior
optics, resulting in tremendously
enhanced performance.

Multi-layer coating methods
lead to asymmetric interference
filters which permit excitation of
fluorescence dyes at their
absorption maximum, resulting in
superior image brightness.

An example is the KP500
filter, which excites the FITC
molecule at 490nm and which
has a steep enough cutoff
toward the longer wave lengths
to permit observation of FITC
fluorescence at 526nm.

Narrow band excitation by
the use of KP500 together with
an edge filter eliminates
non-specific fluorescence.

More powerful light sources,
such as the HBO100 and XBO75,
can be utilized for incident light
fluorescence increasing image
brilliance even further.

Modular filter system.

Entire filter systems
consisting of exciter and barrier
filters are now contained in one
module. One can quickly be
switched to three others or
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interchanged against other
application-specific modules,
Leitz features eighteen in all.

And the elimination of the
darkfield condenser by using
incident light fluorescence adds
convenience and improves the
brightness of the fluorescence
image.

The full aperture of the
objective can be utilized and the
specimen must be immersed
only at the top.

Special fluorescence
objectives.

Microscope objectives are
now available which have been

Circle No. 173 on Readers’ Service Card

5741

specially computed to allow for
fluorescence microscopy without
any compromise. Oilimmersion.
objectives from 10 to 100x and
water immersion objectives from
2510 100x. Most are available as
phase contrast objectives.

Leitz has been a world leader
in the total development of the
fluorescence microscope.

We'd like to demonstrate a
Leitz to you.

Contact E. Leitz, Inc. Dept SC 128

Rockleigh, New Jersey, 07647.

S

Microscope design
at its best.
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PRODUCTS

and
MATERIALS

Atomic Absorption Spectroscopy Lamps

The Visimax series of hollow-cathode
lamps for atomic absorption spectropho-
tometers are labeled so that the name of
the element is visible from any direction.
They have a 38-millimeter diameter and
an octal plug. Standard lamp adaptors
permit the use of Visimax tubes in in-
struments that are designed for larger
lamps as well. Instrumentation Laborato-
ry. Circle 708.

Digital Thermometer

Model 264 rapidly measures temper-
ature from —330° to 1470°F and is accu-
rate to within 0.2°F. The same temper-
ature range may be read in degrees Cel-
sius at the flip of a selector. The large,
bright display is easily read even in di-
rect sunlight. There are six probes avail-
able for immersion, injection, surface,
airflow, and other applications. A 9-volt
battery operates the device for up to 200
hours. Newport Laboratories. Circle
695.

Modular Laboratory Computer

MINC is mounted in a cart for porta-
bility in the laboratory. It comprises sev-
en modules for data acquisition: analog-
digital converter, digital-analog convert-
er, digital input, digital output, multi-
plexer, preamplifier, and a program-
mable clock. Data may be collected from
several laboratory instruments rapidly
and conveniently for analysis. Other
parts of the system are a dual diskette
drive for program and data storage and
an alphanumeric video graphic terminal.
A PDP-11/03 processor with 30K-word

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 1036A and
1108A) and placing it in the mailbox. Postage is free.

—RicHARD G. SOMMER
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memory, extended and floating point in-
struction sets, three serial-line channels,
and IEEE-488 interface are standard fea-
tures. The system will support up to 14
instruments and test devices. Digital
Equipment. Circle 696.

Modular Dry Bath

Model DB-28100 has two thermostats;
one for high-range and one for low-range
operation. Modular design allows the
user to select from ten different blocks
that accommodate a variety of tubes
from 6 to 25 millimeters in diameter.
Aluminum alloy construction assures
rapid, uniform transfer of heat through
the range of temperature from 30° to
150°C. Thermolyne. Circle 697.

Sodium Electrode

MI-425 is a microelectrode with a se-
lectivity for sodium over potassium of
300:1 at pH 7. It is sensitive through
the range of 1 to 10~® Na* and is ideal for
volumes less than 1 milliliter. The dia-
meter of the sensing bulb is 1.5 milli-
meters and it only requires immersion to
a depth of 1.5 millimeters. It is also suit-
able for use with large volumes. Micro-
electrodes. Circle 698.

Image Analyzer

Magiscan digitizes the image of the
specimen under study. Features that
may be defined by mathematic or logical
algorithms are readily distinguished. Cell
sorting, analysis of cinecardiograms, x-
ray and nuclear medical data, and

e

i

chromosome karyotyping are some of
the applications of the system. The basis
of the system is software that utilizes a
simplified, efficient programming lan-
guage to control the hardware includ-
ing the scanner-connected microscope,
printer, and plotter-enlarger. Joyce,
Loebl. Circle 699.

Gel Permeation Chromatograph

The GPC 1002 is an automated device
for preparative operations. It automati-
cally processes 23 crude extracts to pro-
vide a clean fraction containing pesticide
residues, drug residues, or environmen-
tal pollutants for analysis. Features in-
clude automatic restart in event of power
failure, solvent exhaust blower, and an
adjustable pressure-limit switch. The
sample flow system is made of Teflon,
glass, and stainless steel. Analytical Bio
Chemistry Laboratories. Circle 700.

Literature

Infrared Spectroscopy Supplies in-
cludes hardware, recording materials,
transmission windows, cells, accesso-
ries, mills, presses, and many other
items. Wilmad Glass. Circle 701.

Chemicals for Research are listed in
an extensive catalog that includes prod-
uct specifications, structural formulas,
and several orders of listing for rapid ref-
erence. PCR Research Chemicals. Circle
702.

Thermal Shock and Temperature Cy-
cling features test equipment in five bas-
ic configurations. Ransco Industries.
Circle 703.

Reagents and Products for Biological
Science includes materials for liquid
scintillation counting, peptide synthesis,
spectrophotometry,  chromatography,
electrophoresis, densi'y gradient centrifu-
gation, and other analytic techniques. J.
T. Baker Chemical. Circle 704.

Thin Layer Chromatography products
are described in a brochure that features
coated sheets, plates, sorbents for analy-
sis or preparation, developing tanks,
sprays, racks, ovens, viewers, and much
more. Brinkmann Instruments. Circle
705.

Tissue Culture Apparatus lists suspen-
sion culture flasks, roller culture appa-
ratus, shake and trypsinizing flasks, con-
tainers for freezing, stirring equipment,
and others. Wheaton Scientific. Circle
706.

Liquid Scintillation Chemicals de-
scribes a line of chemicals ready to use.
Radiomatic Instruments & Chemicals.
Circle 707.
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CONTINUED LEADERSHIP
IN RADIONUCLIDES

HAS NEVER BEEN SO PURE

... AND WE’LL PROVE IT.

ICN has successfully developed a new process which
produces the highest purity H332POs commercially
available. The quality control specifications for ICN's

new ENZYME GRADE Hs 32P0Q; include:
e Enzymatic exchange reaction with 32P
e |.B.B. — Molybdate complex extraction method

® Thallium activated sodium iodide crystal in con-
junction with a multi-channel analyzer

And the proof: We are so confident that you will

E obtain maximum H32PO,
FRE incorporation that, if you pay the
MPLE shipping charges, we'll give you
SA your first 10 mCi FREE.

CALL US TODAY.
800-854-0530

FY CHEMICAL & RADIOISOTOPE DIVISION

E 2727 Campus Drive
Irvine, California 92715

E THE FIRST STEP IN QUALITY RESEARCH

In California
(714) 833-2500 Collect
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Pyclugive

Jwvenile Hortnone T
°H

Shown to suppress natural maturation.
Potential non-polluting pesticide.
Juvenile Hormone I, [10-3H(N)]-
10-20Ci/mmol Toluene:hexane, 4:1,

in silanized sealed ampoule, in dry ice.
NET-586 50uCi 250uCi

Juvenile Hormone I, [10-2H(N)]-
10-20Ci/mmol  Toluene: hexane, 4:1,
in silanized sealed ampoule, in dry ice.
NET-494 50uCi 250uCi
Ecdysterone, [*H(G)]-

1-5Ci/mmol Ethanol:benzene, 1:9.
NET-360 10uCi 50uCi

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. 137 on Readers’ Service Card

[In Only
30 seconds
Acrodisc®

g can
eoeo
...rfemove . .
Chylomicrons ... Sterilize ... Clarify
— free specimens of chylomi- (liquids or gases) — prior to nephelometric or laser
crons prior to colorimetric — preserve serums analysis, remove all background
or nephelometric analysis. — prepare media, sugars in solutions or specimens.
nutrients, etc. — remove cellular debris.

ACRODISC®—Biologically safe, disposable filter device individually packed sterilein 0.2,0.45, 1.2and 5.0
micron pore size now available from Scientific Products, Fisher Scientific, Curtin Matheson Scientific,
VWR Scientific Inc. and A. H. Thomas.

For more information write Gelman Instrument QW»
Company, 600 South Wagner Road, Ann Arbor, & 4 G E I M A N
Michigan 48106, or call Toll Free (800) 521-1520 qAV
—In Michigan (313) 665-0651.

LABORATORY PRODUCTS DIVISION
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Our Sample
Injector.

itsthe
standard.

When we introduced the Rheodyne
Model 7120 Syringe Loading Sample
Injector in early 1976, we knew it was
a good product.

Now, we suspect, it might be a great
product. According to the best educated
guesseswe can make, it's the best selling
sample injector around by a factor of
three to one. Why?

Because it does the job well, because
we keep improving it, because we give
you good delivery, because we give you
good service.

Technically the Model 7120 gives you
maximum versatility in HPLC sample
injection. You load the sample by syringe
through a built-in needle port. For
maximum precision use conventional
loop filling or partial loop filling with only
0.5 ul sample loss. Removable sample
loops are available from 10ulto 2 ml. The
valve will withstand 7000 psi operating
pressure. And at $490, there’s simply
no better price/performance value on
the market.

Over the years, the product gets
better. With thousands in the field, it's
more reliable. It's easier to turn too. And
if you need parts or new valves, we can
give you same day service.

If you want us to repair or rework the
valve, we'll usually have it on the way
back to you within 24 hours.

More information

Our technical bulletin tells the whole
story. For your copy, please address
Rheodyne, Inc., 2809 Tenth St., Berkeley,
CA 94710. Phone (415) 548-5374.

=
RHEODYNE

THE LC CONNECTION COMPANY
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BOOKS RECEIVED

(Continued from page 1078)

Nutrition and Drug Interrelations. Papers
from a symposium, Ames, Iowa, Aug. 1976.
John N. Hathcock and Julius Coon, Eds. Aca-
demic Press, New York, 1978. xxii, 928 pp.
$55. Nutrition Foundation Monograph Series.

On Aesthetics in Science. Judith Wechsler,
Ed. MIT Press, Cambridge, Mass., 1978. xii,
180 pp., illus. $12.50.

On Human Communication. A Review, a
Survey, and a Criticism. Colin Cherry. MIT
Press, Cambridge, Mass., ed. 3, 1978. xviii,
374 pp., illus. $17.50. Studies in Communica-
tion.

Optical Shop Testing. Daniel Malacara, Ed.
Wiley, New York, 1978. xx, 524 pp., illus.
$29.95. Wiley Series in Pure and Applied Op-
tics.

Optimal Control and Differential Equations.
Proceedings of a conference, Norman, Okla.,
Mar. 1977. A. B. Schwarzkopf, Walter G.
Kelley, and Stanley B. Eliason, Eds. Aca-
demic Press, New York, 1978. xii, 336 pp.
$17.

Orbital Motion. A. E. Roy. Halsted (Wi-
ley), New York, 1978. xiv, 490 pp., illus.
$29.95.

Ordre et Dynamique du Vivant. Chemins
due la Biologie Moléculaire. Antoine Dan-
chin. Editions du Seuil, Paris, 1978. 382 pp.,
illus. Paper, 95 F.

Orientation Effects in Solid Polymers. Pro-
ceedings of a conference, Budapest, Apr.
1976. G. Bodor, Ed. Interscience (Wiley),
New York, 1978. vi, 426 pp., illus. Paper, $19.
Journal of Polymer Science: Polymer Sym-
posium, No. 58.

Our Southern Highlanders. A Narrative of
Adventure in the Southern Appalachians and
a Study of Life among the Mountaineers.
Horace Kephart. University of Tennessee
Press, Knoxville, 1976. xlviii, 470 pp. +
plates. $12.95. Reprint of 1922 edition with a
new introduction.

Patty’s Industrial Hygiene and Toxicology.
Vol. 1, General Principles. George D. Clayton
and Florence E. Clayton, Eds. Wiley-Inter-
science, New York, ed. 3, 1978. xx, 1466 pp.,
illus. $75.

Phospholipases and Prostaglandins. Claudio
Galli, Giovanni Galli, and Giuseppe Porcel-
lati, Eds. Raven, New York, 1978. xii, 206
pp., illus. $22. Advances in Prostaglandin and
Thromboxane Research, vol. 3.

Photoemission and the Electronic Properties
of Surfaces. B. Feuerbacher, B. Fitton, and R.
F. Willis, Eds. Wiley, New York, 1978. xviii,
540 pp., illus. $48.

Physics for Engineers and Scientists. D. El-
well and A. J. Pointon. Horwood, Chichester,
England, and Halsted (Wiley), New York, ed.
2, 1978. xiv, 356 pp., illus. $35.

Plant Proteins. Papers from a school, Not-
tingham, 1976. G. Norton. Butterworths,
Boston, 1978. xii, 352 pp., illus. $32.95.

Populations of Small Mammals under Natu-
ral Conditions. Papers from a symposium,
Pittsburgh, May 1976. Dana P. Snyder, Ed.
University of Pittsburgh, Pymatuning; Labora-
tory of Ecology, Linesville, Pa., 1978. xiv,
238 pp., illus. $8.50. The Pymatuning Sym-
posia in Ecology. Special Publication Series,
vol. 5.

The Porphyrins. Vol. 2, Structure and Syn-
thesis, Part B. David Dolphin, Ed. Academic
Press, New York, 1978. xx, 438 pp., illus.
$46.50.

Potentiometric Water Analysis. Derek Midg-

ley and Kenneth Torrance. Wiley-Intersci-
ence, New York, 1978. xii, 410 pp. $42.

Power and Authority in Adolescence. The
Origins and Resolutions of Intergenerational
Conflict. Formulated by the Committee on
Adolescence. Group for the Advancement of
Psychiatry, New York, 1978. pp. 49-276. Pa-
per, $6.50. GAP Publication No. 101.

Power System Control and Protection. B.
Don Russell and Marion E. Council, Eds. Ac-
ademic Press, New York, 1978. x, 290 pp., il-
lus. $15.

Prehistoric Patterns of Human Behavior. A
Case Study in the Mississippi Valley. Bruce
D. Smith with a contribution by Wilma Wet-
terstrom. Academic Press, New York, 1978.
Xxii, 266 pp., illus. $19. Studies in Archeolo-
gy.

Proceedings of the 1978 Heat Transfer and

Fluid Mechanics Institute. Pullman, Wash.,
June 1978. Clayton T. Crowe and William L.
Grosshandler, Eds. Published for the Heat
Transfer and Fluid Mechanics Institute by
Stanford University Press, Stanford, Calif.,
1978. xiv, 330 pp., illus. $28.50.

The Processing of Memories. Forgetting and
Retention. Norman E. Spear. Erlbaum, Hills-
dale, N.J., 1978 (distributor, Halsted [Wiley],
New York). xiv, 554 pp., illus. $29.95. The
Experimental Psychology Series.

Prostaglandins and Perinatal Medicine. Pa-
pers from a symposium, Toronto, Mar. 1977.
Flavio Coceani and Peter M. Olley, Eds. Ra-
ven, New York, 1978. xvi, 412 pp., illus. $35.
Advances in Prostaglandin and Thromboxane
Research, vol. 4.

Psychology of Learning and Behavior. Barry
Schwartz. Norton, New York, 1978. xx, 412
pp., illus. $13.95.

Purpose in a World of Chance. A Biologist’s
View. W. H. Thorpe. Oxford University
Press, New York, 1978. xii, 124 pp., illus.
$9.95.

Quantification in Cultural Anthropology. An
Introduction to Research Design. Allen W.
Johnson. Stanford University Press, Stan-
ford, Calif., 1978. xvi, 232 pp., illus. $12.50.

Renal Function. Papers from a conference,
Feb. 1977. Gerhard H. Giebisch and Eliza-
beth F. Purcell, Eds. Josiah Macy, Jr. Foun-
dation, New York, 1977 (distributor, Inde-
pendent Publishers Group, Port Washington,
N.Y.). viii, 322 pp., illus. $10.

Reviews of Neuroscience. Vol. 3. Seymour
Ehrenpreis and Irwin J. Kopin, Eds. Raven,
New York, 1978. viii, 230 pp., illus. $19.75.

The Revisionists Revised. A Critique of the
Radical Attack on the Schools. Diane
Ravitch. Basic Books, New York, 1978. xii,
194 pp. $8.95.

Second-Language Acquisition in Childhood.
Barry McLaughlin. Erlbaum, Hillsdale, N.J.,
1976 (distributor, Halsted [Wiley], New
York). xiv, 240 pp. $14.95.

Semiconductor Circuit Design for A.F. and
D.C. Amplification and Switching. J. Watson.
Halsted (Wiley), New York, ed. 3, 1977. xii,
536 pp., illus. $17.95.

The Sensitive Scientist. Report of a British
Association Study Group. David Morley.
SCM Press, London, 1978. xii, 132 pp. Paper,
£1.95.

Sex, Evolution, and Behavior. Adaptations
for Reproduction. Martin Daly and Margo
Wilson. Duxbury Press (Wadsworth), North
Scituate, Mass., 1978. xii, 388 pp., illus. Pa-
per, $8.95.

Shelter Provision in Developing Countries.
The Influence of Standards and Criteria. A. L.
Mabogunje, J. E. Hardoy, and R. P. Misra. C.
Ian Jackson, Ed. Published for the Scientific
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Save on Calculators

TEXAS
INSTRUMENTS

Model Your Cost Your Cost
125 $ 2995 Tl 1680 2195
SR40 1996 T11750 19.95
TI50 29.98 T11790 Datachron 39.95
1155 43.95 112010 Alarm Clock 28.95
157 48.85 TI5015 57.95

| 87.95 115025 78.95
159 209.95 TI5040 89.95
TI30SP 17.95 T15050M 76.95

1004 146.95 T15100 39.95
11030 15.95 Speak & Spell 4898
Programmer 48.95 Spelling Bee 2195
MBA 57.95 Data Man 18.95
TI 58/59 Libraries 28.95 Data Clip 21.95

Money Manager 1795 Little Professor ~ 12.59
Bus. Analyst 21.95

Tl Accessories at discount prices
Tl watches —all models — men’s and women's —$9.95 up.
One free TI 503-1 digital watch with single purchase of $650 from this ad.
Al Tl units come complete, fully guaranteed by Texas Instruments.

HP accessories at discount prices

HEWLETT-PACKARD e MRS
“HP3IE Scientific 49.95
Model Your Cost u:;gg ;ﬂv Ssaennhc 65 95
3 “Hl rog Scientific 82 95
Hoae Dus wu 23835 | HPATE Bus Management 61 35
HP 29C 14495 WP 40995 | HPIBE Finan Program 98 95
HP 67 35295 HP97 58495 |*Subject to availability

One year guarantee by H-P. All units come complete.

We will beat any deal. Try us at any time.

THE
LITTLE

“Darlington’s

most important work. ..

it will never sell as many

copies as Future Shock

but it ought to make

a far deeper and

more lasting impression.”’
—R.T. Osborne

The eminent biologist surveys the evolutionary process that has led
to the present crisis in world resources—a process involving genet-

ics, agriculture, education, medicine, economics. Darlington shows
how the great stream of scientific knowledge, which brought under-

standing of how to master nature, has swept us toward a perilous

UNIVERSE
OFMAN

C. D. Darlington

SPECIALS future which can only be controlled if we use that same knowledge to
Philips-Norelco #185 109.95 Pearlcorder Dict from 129.95 . . . e e e
Philps Norlco #95 9% RCASelctawsonvBi2on 1495 understand ourselves as a part of nature. Forthright in his criticisms
Philips-Norelco NTI 189.00 Sony Betamar 8600 Callus . . N . . .
a:i::::m:::zzig?_,oz 2500 g;n‘fp%‘;v;’f:i.':.;'..s Eé:: “ of political systems and controversial in many of his cqnc;lusggns,
PinNotkaloLId 499 Pimplwmen om 5308 Darlington warns, particularly, against the ‘“vacant optimism’’ that
Craig Dict. All Models Callus Seiko & Citizen watches Callus . . .
Sk it A ol Bl Ty I thinks only of today. We must realize, he urges, that the economic

FREE one $14.95 Prescolator coffee maker with purchase of one case of Coffee Plus
(24 1-1b cans) at $1.79 per Ib. Free delivery within continental U_S.

problems of population and migration, production and consumption
are problems where man’s little universe is unmistakably one, con-
Goods subject to avaitability. We will beat any price if competition has goods on hand.

Outside Calif. call toll-free (800) 421-8045 or (800) 421-8071. In Calif. call (213) 381-391L. nCCted n lts orlglns and fUture fate' $19'95

E VISK and MASTERCHARGE cards accepted. ALLEN & UNWIN, Inc'

OLYMPIC SALES COMPANY. INC. .
LIMPIC SALES ol 14 Thompson Street, Winchester MA 01890

No one can beat Olympic Sales Co. prices and fast service. Try us. Ask for our famous catalog.
Prices are f.0.b. LA. Add $4.95 for shipping hand-held calcs. Calif. residents add 6% sales tax

216 South Oxford Ave. - P.0. Box 74545
Los Anyeles, CA 90004 - (213) 381-3911 - Telex 67-3477
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HEPES,

ultra high ~lﬂlﬁw’

The AAAS Calendar for 1979, the sec-
ond in an annual series, is beautifully
adorned by color and black & white
covers from Science. Inanew 12" x 13"
format, the 1979 Calendar presents
high quality reproductions on a heavy,
glossy paper stock.

Order your Calendar today and be
prepared for the year ahead!

For your copy of the 1979 AAAS Sci-
ence Cover Calendar, which will be
mailed in November, send your name
and address, plus $5.00* per calendar,
to

AAAS Calendar
1615 Massachusetts Avenue, NW
Washington, D.C. 20005

O N O =~

‘ Research Organics Inc.

*AAAS bers deduct 10% off retail price
members deduct A o relatpr 4353 East 49th Street / Cleveland, Ohio 44125
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COMPARE
SAVANT CELLS

Feature for Feature ==
FUSED — J
no cement used.
MATCHED —
free of charge
on each order.

CODED —
for re-order

accuracy
APPROVED —

meets or exceeds
specs for all
double-beam
spectrophotometers.

COMPARE
PRICE!

Type 9Q — 10 mm LP
Semi-Micro

New catalog price list available
SAVANT CELLS DIVISION
221 Park Ave., Hicksville, N.Y. 11801
(516) 935-8774
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se@ @EM.CALS

We make more than
1000 different

Carbohydrates

Alcaloids

Amino Acids

Biologically active Peptides
Lichen substances

Lipids etc.

for you.

Send for new SENN
CHEMICALS catalog 1978

SENN CHEMICALS
P.O.Box 2

CH-8157 DIELSDORF
Switzerland

Phone 01-8531835
01-8531942
Telex 58786
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SENN || CHEMICALS

Committee on Problems of the Environment
of the ICSU by Wiley, New York, 1978. xii,
94 pp. Paper, $10.50. SCOPE 11.

SI Calculations in Engineering Science. A.
C. Walshaw. Newnes-Butterworths, Boston,
1977. viii, 88 pp., illus. Paper, $3.95.

A Sierra Club Naturalist’s Guide to South-
ern New England. Neil Jorgensen. Drawings
by Katharine Brewer and Priscilla Kunhardt.
Sierra Club Books, San Francisco, 1978. xxii,
418 pp. + plates. Cloth, $15; paper, $9.95.

Sky and Sextant. Practical Celestial Naviga-
tion. John P. Budlong. Van Nostrand Rein-
hold, New York, ed. 2, 1978. viii, 224 pp., il-
lus. $11.95.

Small Cities in Transition. The Dynamics of
Growth and Decline. Papers from a confer-
ence, Dec. 1976. Herrington J. Bryce, Ed.
Ballinger (Lippincott), Cambridge, Mass.,
1977. xxvi, 418 pp. $22.50. A Joint Center for
Political Studies Book.

Small Systems Computer Sourcebook. J. C.
Boonham, Ed. Rococo Press, St. Osyth, Es-
sex, England, 1978 (U.S. distributor, Halsted
[Wiley], New York). vi, 148 pp., illus. Paper,
$14.95.

Sources of Color Science. David L. Mac-
Adam, Ed. MIT Press, Cambridge, Mass.,
1978. xii, 282 pp., illus. Paper, $4.95. Reprint
of the 1970 edition.

Speleology. The Study of Caves. George W.
Moore and G. Nicholas Sullivan. Illustrated
by John C. Schoenherr. Zephyrus Press, Tea-
neck, N.J., ed. 2, 1978. xiv, 150 pp. $8.50.

State Policies and Federal Programs. Prior-
ities and Constraints. Peter Passell and Leon-
ard Ross. Praeger, New York, 1978. xx, 172
pp- $16.95. A Twentieth Century Fund Re-
port.

Structure and Function in Man. Stanley W.
Jacob, Clarice Ashworth Francone, and Wal-
ter J. Lossow. Saunders, Philadelphia, ed. 4,
1978. xvi, 678 pp., illus. $13.95.

Studies in Inductive Probability and Rational
Expectation. Theo A. F. Kuipers. Reidel,
Boston, 1978. xii, 154 pp. $22.50. Synthese
Library, vol. 123.

Studies in Perception. Interrelations in the
History of Philosophy and Science. Peter K.
Machamer and Robert G. Turnbull, Eds. Ohio
State University Press, Columbus, 1978. x,
568 pp., illus. $30.

Studies on the Collapse of Fire Service in
New York City 1972-1976. The Impact of
Pseudoscience in Public Policy. Rodrick Wal-
lace and Deborah Wallace. University Press
of America, Washington, D.C., 1977. iv, 122
pp., illus. Paper, $6.85.

A Synonymic Checklist of the Hexapoda of
the New Zealand Sub-Region. The Smaller Or-
ders. K. A. J. Wise. Auckland Institute and
Museum, Auckland, New Zealand, 1977. iv,
176 pp., illus. Paper, NZ$11. Bulletin of the
Auckland Institute and Museum, No. 11.

Synthetic Detergents. A. Davidsohn and B.
M. Milwidsky. Godwin, London, and Halsted
(Wiley), New York, ed. 6, 1978. x, 266 pp.,
illus. $25.

Systematic Materials Analysis. Vol. 4. J. H.
Richardson and R. V. Peterson, Eds. Aca-
demic Press, New York, 1978. xviii, 494 pp.,
illus. $49.50. Materials Science and Tech-
nology.

Taurine and Neurological Disorders. André
Barbeau and Ryan J. Huxtable, Eds. Raven,
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