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How to choose the right preparative ultracentrifuge

If you need maximum centrifugal forces, select the
Beckman L2-75B: 75,000 rpm, 500,000 g's, superb tem-
perature control over the range of 0 to 40 C. The finest
preparative ultracentrifuge in the world.

If you don’t need the extra force and wider temperature
range, choose the L2-65B: 65,000 rpm, forces to 400,000
g. The largest selling model in the world. You can also
update it later to the capabilities of the L2-75B.

For intermediate speeds and forces, the choice is L3-50:
50,000 rpm, forces to 300,000 g. It gets to

speed rapidly, has precise temperature

control for density gradient separations—

an outstanding combination of

performance and price.

3 LONDON;

CAPE TOWN; GENEVA; GLEN ]
IOLM; TOKYO; VIENN,

MEXICO CITY; MUNICH; P,

Helping science and

For routine preparative work at speeds to 40,000 rpm
and forces in the 200,000 g range, select the economic-
ally priced L3-40. It can be updated at any time to the
status of a Model L3-50.

What else does Beckman offer? The longest line of
rotors and accessories; the most experience; direct
sales and service throughout the United States, Canada,
and around the world; applications and technical
support.

Write for Data File UCF-4 to Spinco Division, Beckman
Instruments, Inc., 1117 California Avenue,
Palo Alto, California 94304

INSTRUMENTS, INC.

improve the quality of life



We want to be useful
..and even interesting

How sharp

A hand magnifier will show you here a test of the reproduction chain that
ends on this printed page, a test to the point of failure. The purpose here is
not to question the quality of the printing in this magazine* but to offer the
Kobpak Image Test Chart. It comes on film in 96 x 116mm size as Kobak
Publication P-301 and in 20 x 24-inch size as P-303. Whatever size original
is convenient in testing a system involved in precision photography, the
chart is intended to show limitations that come into play as the size of the
reproduction goes down.

This yields a different kind of story from a mere statement of “resolving
power” and perhaps a fuller story but not quite as quantitative.

If you bang your fist on the table and demand a simple answer to the
question how many lines per millimeter, don’t test with this chart. If you
are interested in additional dimensions of photo-optical performance—
rendition of corners, what you would gain and what you would lose by a
small shift in focus, more or less exposure, a processing change, stray-light
shielding—this chart and plenty of patience may provide the detailed an-
swer that the table-banger has already rejected.

We devised the chart for the modern electronic-circuit manufacturing indus-
try, which makes its microscopic products by photography. It can be ordered
from dealers in technical photographic products.t (For more information, see

I_ll-_'—ﬁi:é :

XXM IMAGE TEST CHART

EASTMAN KODAK COMPANY . 1970

Note the vertical strips of checkerboard at upper left

and upper right. The left-hand columns of black
squares in both sizes contain clear-on-black numer-
als. What's more, the numbered squares vertically
overlap by increasing amounts the diagonally adja-

subject to change without notice.

cent unnumbered ones. On the original they do, any-
way. When the target is photographed, on the nega-
tive the overlap shrinks. This gives a measure of the
effective exposure for high-resolution materials. If
the overlap is gone on the negative at square 2, one

speaks of a No. 2 exposure.

Solid State Technology for November, 1971, p. 34.)

*Depends, for example, on whether your copy was printed early or late in the press run,
+Or at $1 for P-301, $20 for P-303, from Dept. 454, Kodak, Rochester, N.Y. 14650. Prices

Strange cations

About 20 years ago patents started
flowing through the photographic in-
dustry for replacement of some of the
silver ions in silver halide crystals by
other cations. A few years later prod-
ucts appeared on the market which
permitted a beam of light in an oscil-
lograph to write at very high speeds
without need for chemical develop-
ment. Mere room light caused the writ-
ten record to pop up. Then, despite the
room light, the record stayed legible
for longer than needed. The aerospace
industry in full bloom consumed such
paper voraciously.

Though the newer cations continue
to free the photographic process of old
limitations, silver is not about to go.
Though we and everybody else are try-
ing, silver is very hard to beat.

In silver halide many cations wander
interstitially through the lattice; one in
every 107 Ag* ions is on the loose. If
somewhere in the lattice there sits an
electron that had somehow been lifted
into the conduction band, perhaps by a
photon of light, and has since been
trapped at an anomaly, a wandering
Ag* will join it soon. This will deepen
the trap for a subsequent photoelec-
tron. If none comes along within 10
seconds or so, the newly made neutral

silver atom will give up the electron
and wander off again. If the deepened
trap does catch a second silver atom
and then a third, a cascade starts that
renders the entire crystal developable.
Note that the need for that crucial sec-
ond photoelectron makes the whole
thing act like a coincidence circuit.
Otherwise silver centers would soon
form all over the crystal, light or no
light.

For these reasons, silver halide emul-
sions can cover 15 orders of magnitude
in light intensity—a picosecond laser
flash or an atlas of the faintest astro-
nomical objects perceptible by present
technology.

Designing a photographic emulsion
for short exposure or long, for high
contrast or low, for one kind of pro-
cessing or another or none at all, for
one virtue or another, usually requires
control of where the photoelectrons
shall collect and where the holes shall
collect that they leave—on the surface

Photographically basic

of the crystal, inside, in one place, or
many places.

If this sounds something like the task
of the creators of those tiny modern
electronic devices, it is. That bunch
have been inserting their strange atoms
by diffusion. Lately they have been
placing them more precisely by im-
planting them as ions. That's what is
now being tried at the Kodak Research
Laboratories. We can’t see it becoming
a practical production technique for us
very soon, but we are learning a lot.

P

AgBr crystals, micromini electronic devices
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Artificial cloud formed by introducing
5 kilograms of Dry Ice powder into
a layer of clear air having more water
vapor than would be present at ice
saturation. As Dry Ice powder was
released from an aircraft, cloud cells
were formed which later merged into
a uniform cloud. Cloud shown was
photographed 20 minutes after seed-
ing. See page 504. [T. Ohtake, Geo-
physical Institute, University of Alas-



Some things are changing for the better.

Many people know us as an instrument manufacturer:
we make more than 2,000 products for measurement, test and analysis.
Others know us as a computer company: more than
10,000 own our calculators and computers. We prefer to think

that our business is to serve your measurement and computation needs.

A better chance for the blind.

When we took this picture of Loren Schoof, he was
reading the answer to a complex problem that he had
just worked out on the HP-35 Pocket Calculator. Unas-
sisted. And Loren is blind.

There was no magic about it. Only the technological
wizardry of the Optacon, a portable reading aid for the
blind developed at Stanford University, added to the
computational capability of the HP-35. The Optacon
converts the visual image of a printed character or
illuminated display directly into a tactile image that can
be felt with one finger.

A miniature camera activates an array of 144 tiny
rods, each one vibrating individually, re-creating the
image seen by the camera. With his index finger on the
vibrating rods as he moves the camera across the
calculator display, Loren feels exactly what the
camera sees.

Besides giving him computational capability with the
HP-35, the Optacon has given Loren access to a world
of information beyond the reach of braille editions.

Loren can ‘“‘read” practically everything we can—books,
class notes, phone directories. With the HP-35 Calculator,
the result is classically synergistic; log, trig, exponential
and mathematical functions are available with single
keystrokes, intricate equations are reduced to a logical
series of keystrokes without the need to record inter-
mediate steps, and the answers are accurate to 10 digits.
Let no one tell you that Loren Schqof is not mathemati-
cally competitive in the sighted world.

The HP-35 is also proving a boon to many thousands
of sighted scientists and engineers who are using it in
the lab and on the road. Here are some additional
reasons why: ten-digit accuracy between 10-% and 10%,
automatic decimal point positioning with floating point
or scientific notation, operational stack of four registers
plus storage register, blanking of insignificant zeroes,
battery or AC operation, nine-ounce portability and
advanced computational capability. All for a price, in the
U.S., of $395 (plus tax).

We’ll be glad to send you a full description of the
HP-35 and forward your request for information on the
Optacon to its manufacturer, Telesensory Systems, Inc.
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Making the computer

it your problems.

The problem with many computer systems is that you
have to make too many trade-offs between what the
system can do and what you want to have done.

We believe you should have freedom to tackle
problems your way, and not be forced to accept some-
one else’s methodology. So Hewlett-Packard computers
and systems are designed to help you be the master of
how they’re configured and used.

With HP’s versatile 2100 computer, you can assemble
a system that'’s right for your job. You determine how
much and what kind of memory it should have, how you
want to talk to it, and how you want it to provide your
answers. The software to focus all this capability on your
problem is equally flexible.

Want to hook up instruments? You choose from
more than 75 standard HP stimulus/response instru-
ments that plug directly into our computer.

But most important of all, we begin by giving you the
gaining you need to understand and run what you have.
you need special assistance, systems analysts in our

data Centers are available for consultation.

Finally, every element of an HP computer system is
fully supported from 172 sales and service offices in 65
countries. After the warranty, we can continue to main-
tain your system under a customer service agreement,

It show you how to do it yourself.

Basically, it's all up to you. And most of our cus-
tomers wouldn’t have it any other way. Information on
the HP 2100 will be sent upon request.

The new non-instrument that’s
Making measurements easier.

Automated measurements have long been seen as a way
to improve productivity, both in scientific research and

industry. But establishing local centralized control of
measuring instruments hasn't been easy. Although some
progress has been made over the years, each instrument
topically has its own provision for external control.
assembling several instruments into an automated
system often takes a system expert and a lot of costly
interface equipment in addition to the instruments
themselves. ,

This picture is now changing fast. Engineers

throughout Hewlett-Packard have agreed to design their

products using a consistent interface system, so that all
instruments, no matter what their function, can be
controlled by connecting them to a common intercon-
necting cable. Thanks to low-cost integrated circuits,
even inexpensive instruments can have the new inter-
face, and the cost of an automatic system need be little
more than the sum of the costs of the instrument in it.

Instruments interconnected through the new
interface communicate on a ‘‘take turn’’ basis: (one talks
while the others listen). The benefits:

+Low-cost systems can be assembled with no special interface
equipment. .

+ System management can range from simply one instrument
controlling another, up through control by calculators and
computers.

- System operation is simplified since control can be passed
from one device to another.

+ The system is flexible in speed, language, and size. Messages
and data can be transmitted at up to one megabyte rates.

Now one common cable system is all that is required to interconnect instruments
digitally.

This interface is going to enhance the usability of
many of our new products and substantially reduce the
rigors of making complex measurements. To obtain a
more complete description write for the October 1972
issue of the Hewlett-Packard Journal.

For more information on the products described in these
pages, fill out the coupon or write to: Hewlett-Packard,
1502 Page Mill Road, Palo Alto, California 94304;
Europe: P.O. Box 85, CH-1217 Meyrin 2, Geneva,
Switzerland; Japan: Yokogawa—Hewlett-Packard,
1-59-1,Yoyogi, Shibuya-Ku, Tokyo, 151.
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Experience is the difference
between mystique & mistake.

Purest radioactive chemicals for research.

@ New England Nuclear

575 Albany St., Boston, Mass.; NEN Canada Ltd, Dorval, Quebec; NEN Chemicals GmbH, Dreieichenhain, Germany



LA RECHERCHE

n’a qu’'une seule édition.
En francais.

Mais le monde entier
s’y donne rendez-vous.

on minor, tiny subjects. Just the articles you and | say we’ll read “when
Pl have the time.” We decided to publish a magazine people will read even
when they don’t have the time. LA RECHERCHE is written for scientists
by scientists. Our contributors come from all over the world, and many
of them are well known. Others will be well known. Our artwork includes
photography and drawings. Mostly serious. But not always. We have some
long articles — but on major topics. And plenty of short articles. What we
want to provide every monthin LARECHERCHE isa running chronicle of
international scientific news across the board, from biochemistry to
astronomy to data processing. Readers in 78 countries seem to
think that we give them just that and that LA RECHERCHE
deserves thorough reading... even when their French
is a little rusty. Do you want to try it ? Just
complete and return the coupon
below.Beourguest.

Special offer I wish to receive the next 3 issues of LA RECHERCHE on a trial basis. If interested, I'll settle

. . your invoice on receipt of the third issue and benefit from the special subscription rate of $12

limited to residents of the United States instead of the usual $18 for ayear'svolume of 11 issues. Otherwise I'll keep the 3 issues received
at no charge to me.

Name

Address

Mail to LA RECHERCHE, 4, place de 'Odéon, 75006 Paris, France.
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GILSON
OMNIBATH

A truly versatile
laboratory waterbath

Select one model to perform ALL
the chores in your lab. Seven
different models. Four rep-
resentative models are
pictured.

Floor Model MSRO-2
- v = e Apparatus Masts
; ; e Refrigerated @ Shaking
-“D,,“.I 0 e Circulating @ Immersion
o

Floor Model SR0O-2
® Refrigerated ® Shaking
® Circulating ® |mmersion

Table-top Model 0-1
® Circulatin
o e ALL MODELS CONTAIN
stirring and circulating pump, bell-
sounding timer, perforated platform
for uniform bath temperature; mer-
cury column thermoregulator, two

valves to control external circulation.
Table-top
Model SO-1
® Shaking

e Circulating
® |mmersion

WRITE OR PHONE

GILSON MEDICAL ELECTRONICS, INC.
3000 West Beltline Highway

Middleton, Wisconsin 53562

Telephone: 608/836-1551

EUROPEAN Manufacturing Plant: Gilson Medical Electronics
(FRANCE) 69, Rue Gambetta e 95 — Villiers-Le-Bel, France

452 SCIENCE, VOL. 173




3 November 1972, Volume 178, Number 4060

AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

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

Editorial Board

1972
FRANK PRESS
FRANK W. Purnam
WALTER O. ROBERTS

ALFRED BRrOowN
James F. Crow
THoMmas KUHN
ELrLiort W. MONTROLL

1973
GARDNER LINDZEY
Raymonn H. THOMPSON
EpwarD O. WILSON

H. S. GUTOWSKY

ARTHUR D. HASLER
RupoLF KOMPFNER
DANIEL E. KOSHLAND, JR.

Editorial Staff

Editor
PHiip H., ABELSON

Publisher Business Manager
WILLIAM BEVAN HaNs NusspauMm

Managing Editor: ROBERT V. ORMES

Assistant Editors: ELLEN E. MurpHY, JoHN E.
RINGLE

Assistant to the Editor: NaNcY TEIMOURIAN

News and Comment: JOHN WALSH, DEBORAH SHAP-
LEY, ROBERT GILLETTE, NICHOLAS WADE, CONSTANCE
HOLDEN, BARBARA J, CULLITON, SCHERRAINE MACK

Research News: ALLEN L. HaMMOND, WILLIAM
. Merz, THomas H., MaucH 1I, JEaN L. MAaRX

Book Reviews: SyLvia EBERHART, KATHERINE Liv-
INGSTON, KATHRYN Mourton

Cover Editor: GRAYCE FINGER

Editorial Assistants: MARGARET ALLEN, ISABELLA
BouLpiN, BLAIR BuURNS, ELEANORE BUTZ, ANNETTE
DIAMANTE, MARY DORFMAN, JUDITH GIVELBER,
CORRINE  HARRIS, OLIVER HEATWOLE, CHRISTINE
KARLIK, MARSHALL KATHAN, MARGARET LLOYD, DANIEL
RABOVSKY, JEAN ROCKWOOD, PATRICIA ROWE, LEAH
RYAN, JOHN SCHAUER, Lois SCHMITT, YA Lt SWIGART

Guide to Scientific Instruments: RICHARD SOMMER

Membership Recruitment; LEONARD WRAY; Subscrip-
tions: BETTE SEEMUND; Addressing: THOMAS BAZAN

Advertising Staff
Director Production Manager
EARL J. SCHERAGO PaTTY WELLS

Advertising Sales Manager: RICHARD L, CHARLES

Sales: NeEw York, N.Y. 10036: Herbert L. Burklund,
11 W, 42 St. (212-PE-6-1858); ScoTcH PraiNs, N.J.
07076: C. Richard Callis, 12 Unami Lane (201-889-
4873); Cuicaco, ILL. 60611: John P. Cahill, Room
2107, 919 N. Michigan Ave. (312-DE-7-4973); BEv-
ERLY HILLS, CALIF, 90211: Winn Nance, 111 N, La
Cienega Blvd. (213-657-2772)

EDITORIAL CORRESPONDENCE: 1515 Massa-
chusetts Ave., NW, Washington, D.C. 20005, Phones:
(Area code 202) Central Office: 467-4350; Book Re-
views: 467-4367; Business Office: 467-4411; Circula-
tion: 467-4417; Guide to Scientific Instruments: 467-
4480; News and Comment: 467-4430; Reprints and
Permissions: 467-4483; Research News: 467-4321,
Reviewing: 467-4440. Cable: Advancesci, Washington.
Copies of “Instructions for Contributors” can be
obtained from the editorial office. See also page xv,
Science, 29 September 1972. ADVERTISING COR-
RESPONDENCE: Room 1740, 11 W, 42 St., New
York, N.Y. 10036. Phone: 212-PE-6-1858.

SCIENCE

Science and Values

Last April, seeking to bridge the gap between scholarship and public
affairs, the National Endowment for the Humanities inaugurated an
annual lecture series—the Jefferson Lecture in the Humanities—ad-
dressed to a national audience. The series was so named because Thom-
as Jefferson epitomized both theory and action; he was president of the
American Philosophical Society as well as president of the United States.
Lionel Trilling, a writer and teacher with an international reputation,
was chosen as the first lecturer.

In a superb address, “Mind and the modern world,” Trilling examined
our society’s diminished confidence in mind and in the concept (and
value) of objectivity. The humanistic disciplines, he observed, have suf-
fered. And we have lost confidence in science as well, which now “lies
beyond the intellectual grasp of most men” except for the suspicion that
it is dehumanizing.

Trilling was critical but not apocalyptic. He argued for objectivity and
rationality, for upholding the mind’s full values: intentionality, coher-
ence, inclusiveness. He cited Wordsworth’s well-known antagonism to
science and the ultimate transmutation of that antagonism: “Poetry,”
Wordsworth said, “ . . . is the impassioned expression which is on the
countenance of all science.”

Today we must turn to minds capable both of mobilizing a sense of
the past and affirming our evolutionary destiny. If we hunger for values
beyond those of the megamachine, we ought, with Lewis Mumford, to
invoke William James’s perception that the human being has always been
the “starting point for new effects.” If technological excess threatens to
provoke an antiscience crusade, we can support Rene Dubos in urging
that science help shape a truly human concept of technology—a science
of humanity. ‘

We do not lack resources. The return of confidence is within our grasp
—if we reassert humanistic values, if we seek the restoration of ethical
criteria in human enterprise, and if we propose the renewal of rationality.
The appeal is addressed equally to scientists and humanists, in terms that
virtually define certain larger objectives of the Humanities Endowment.

Endowment grants-in-progress include a number focused on ethical
problems of genetic counseling, medical ethics and legislation, social ef-
fects of technology and proposed reforms, humanistic studies in en-
gineering, and the like. The Endowment and the National Science Foun-
dation are collaborating in programs on the ethical and human value
implications of science and technology. In a word, new opportunities
are being thrown open for the use of mind.

Whitehead wrote that “you cannot think without abstractions,” but
warned against neglect of “the remainder of things.”  Characteristically,
he saw philosophy as the necessary critic of abstractions and believed an
active school of philosophy to be essential to a healthy society. Health
demands wholeness, and I see it as a drawing together of the sciences
and the humanities.—RONALD S. BERMAN, Chairman, National Endow-
ment for the Humanities, Washington, D.C. 20506
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