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Resolution of the Model E-1 monochromator in the double-pass mode is demonstrated in the two spectra shown here. At left, in the visible region, the
half-band width of neodymium at 4759.341A is observed as .076A. At right, an infrared scan of NH; demonstrates o half-band width of 0.1 cm™t,

THE E-1
MONOCHROMATOR

HEART OF A NEW SPECTROMETER SERIES
FROM PERKIN-ELMER

The E-1 is the nucleus of a whole new series
of building-block spectrometers. It covers the
UV to mid-IR range from 200 mu to 40 x using
7 interchangeable gratings. No effort was
spared to make it the most advanced mono-
chromaior/spectrometer you can buy.

The Ebert system of mounting was selected
to give maximum resolution and light-gather-
ing power, and yet maintain a compact size.
Resolution at 5000 A is at least 0.1 A. Each
grating is used only in the first order, elimi-

nating the possibility of double diffraction
and simplifying filtering. Gratings are so pre-
cisely mounted that there is no need for in-
dexing or alignment upon interchange.

Abscissa presentation is linear in wave-
length and is extremely precise. To achieve
this, we developed a barrel cam to form a
spiraling sine function. Wavelength accuracy
is one part in 10,000 absolute: you can read
wavelength to five significant figures.

You can select either single or double-pass
optical path, the latter doubling dispersion.
In double-pass operation, the stray light is re-
duced to a minimum. You can also elect to
chop internally or externally at various chop-
ping frequencies.

The automatic wavelength drive accessory
is designed to give a wide dynamic range of

PERKIN-ELMER

scanning speeds, so that you can take full
advantage of its inherent high resolution and
still survey at high speeds. Electronics are
solid-state. All power supplies, amplifier,
wavelength drive control and recorder are
rack mounted. The optical bench accepts
standard triangular rail components.

You can buy the Model E-1 as a simple,
manually operated monochromator or as part
of a complete high-performance spectrometer.
We supply four standard integrated systems:
E-11.UV-VIS from 2000A to 1x. E-12.NIR from
1 t0 2.54. E-13.Mid-IR from 2 to 40u. E-14.The
entire range from 2000A to 40 ..

For details, contact your local Perkin-Elmer
representative or write to Instrument Division,
Perkin-Elmer Corporation, 723 Main Avenue,
Norwalk, Connecticut 06852.
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NBCo. keeps building to serve you better.

Just look at the way things are growing at
NBCo. Things like another fine new building.
The one you see here. And things like service
that’s better than ever. With our greatly
expanded facilities, you’ll get even faster
delivery. Your orders can be processed with
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NUTRITIONAL
BIOCHEMICALS
CORPORATION

26201 Miles Road
Cleveland, Ohio 44128 U.S.A.
: Phone 216-662-0212

greater efficiency. We’'ll have even larger in-
ventories of our more than 3000 items with
space for the development of plenty of new
ones.

Yes, we'll keep building and changing. That’s
progress. We'll also keep many of our
-old ways of doing things. That’s depend-
%iq-. ability. You'll still get the purest
~ biochemicals at the lowest possible

" prices. You can still expect speedy
24-hour delivery anywhere in the
continental U.S.A.; 80-hour delivery
anywhere in the world. And you can
always count on us to fill your order
“accurately. As we said, NBCo.
..... keeps building to serve you better.
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One of the first two fossil worker ants
known to be of Mesozoic age. The two
specimens, preserved in amber origi-
nating from the Magotthy formation
of New Jersey, have been dated to the
lower part of the Upper Cretaceous,
approximately 100 million years old.
This species has been given the name
Sphecomyrma freyi; it constitutes a
new subfamily linking the ants with
the nonsocial wasps of the family
Tiphiidae (about X 33). See page
1038 [Frank M. Carpenter, Museum
of Comparative Zoology, Harvard
University]
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Experimental setup in which photographs such as that below were taken.
The glass slide or cell—containing a liquid which freezes like a metal—is placed
between hot and cold blocks of brass. This produces a temperature difference
along the slide. A solid-liquid interface then forms between the two blocks. By
moving the slide toward the cold block at a constant rate, one can observe the
steady growth of the crystal under the microscope.

Bell Laboratories’ model (200x) permits physical simulation of a eutectic phase diagram

for an alloy such as lead-tin. Diagram relates liquid proportions (horizontal scale) to tempera-
ture (vertical).

Two different liquids were put into a single slide . . . hexachloroethane on the left and
carbon tetrabromide on the right. After o brief period, the liquids formed a graded mixture,
from 100% of one at the left to 100% of the other at the right. The mixture was partially
frozen, then photographed with the slide stationary. The solid-liquid interface (arrows) then
showed the freezing point for every possible composition.

The “‘grid’’ under the solid-liquid interface is made up of alternate solid layers of the
two chemicals (the eutectic region).

At Bell Telephone Laboratories,
metallurgist Kenneth A. Jackson has
devised transparent models of solidi-
fying molten metals. With these models,
we can now study what happens inside
a metal as it freezes. This gives us a
tool which promises to improve existing
alloys and will perhaps help us find
new and better ones.

The models are hollow microscope
slides (diagram) containing such or-
ganic liquids as camphor or carbon
tetrabromide. These compounds are
among the few transparent substances
whose molecules freeze without having
to rotate into a specific orientation.
Metal atoms act the same way, hence
the similarity in freezing behavior.

Various modes of metal-crystal
growth—planar, dendritic (tree-like
branching) and cellular—have been
studied in detail with this technique.
Also, the solidification of alloys has
been simulated (photo). To do this,
liquids with freezing characteristics
corresponding to those of two metals
are mixed and cooled. With this pro-
cedure, Jackson and J. D. Hunt (now at
the University of Oxford) observed, for
the first time, the process by which the
“'equiaxed” zone forms in alloy cast-
ings. This is a zone of relatively small
crystals, usually found in the center of
an alloy casting. The new technique
shows that the equiaxed zone results
from “*branches'’ melted from dendritic
crystals. As the alloy cools, freezing
begins at the outer surface, producing
dendrites which project inward toward
the hotter, liquid center. Branches,
melted from these growing dendrites,
are carried to the center of the casting
to form the crystals of the equiaxed
zone.

Until now, the only methods for study-
ing metal freezing were laborious...
cutting, polishing and etching, for
instance. The new technique is not
only simpler but also reveals hitherto
unknown details of crystal growth,

Bell Telephone Laboratories

Research and Development Unit of the Bell System
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be why Heltne didn’t see any.) Nature-
conscious visitors to Amazonia have al-
ways noticed the relative paucity of
mammal life. It is inaccurate to blame
this on exploitation by humans.

Also, I find it difficult to believe
that human exploitation has had any
appreciable effect on the great Amazon
rain forest. First, native agricultural
deforestation always covers such small
areas that the natives are able to ex-
tract only marginal existence from
them. Second, only a fraction of the
rain forest has commercial value. With
few exceptions, lumbermen cut a tree
here and another there, and always
near a waterway. Third, even during
a brief visit to Amazonia, Heltne must
have developed an awareness of the ex-
tent of the virgin forest. Hour after
hour the airborne traveler observes tow-
ering green forest as far as the eye
can see in every direction with no
visible signs of human exploitation—or
even habitation. It’s an awesome
spectacle.

It will be a long, long time before
man destroys the Amazon rain forest,
but it is conceivable that species of
animals might be eliminated from sub-
stantial portions of this earth’s largest
remaining untouched area.

ALAN MARK FLETCHER
J. B. Lippincott Company,
East Washington Square,
Philadelphia, Pennsylvania 19105

Groping through Spoken English

The columns of Science often con-
tain expressions of concern about the
inadequacy of the writing found in sci-
entific papers. In this country, how-
ever, scientific communication is large-
ly made through the spoken word in
lectures and talks at meetings and
symposia. The language employed for
these presentations is almost invariably
Ah-ah-ese. I propose a return to the
use of English. This radical suggestion
is prompted by my recent experience
at a symposium in Paris where many
papers were delivered in French.
Through a fortunate circumstance in
my childhood, I understand French as
well as I do English. The speakers
varied in eloquence, clarity, and audi-
bility, but every talk possessed a quali-
ty of smoothness and directness whose
origin I was unable at first to identify.
Eventually it became trivially simple:
every sound uttered by a speaker was
part of a French word. What a con-

trast with scientific meetings in this
country! I await the day when an un-
usually honest speaker of Ah-ah-ese will
begin his talk with: “A-a-a-UMM! The
ah insignificance of my ah remarks
will-uh be-ah minimized, or er-er con-
cealed, by the ahah braying noises I
am ahahah emitting.” The speakers in
Paris convinced me that we too could
speak our native tongue without grop-
ing around for every other word and
moaning dismally as we search. Some
of us may be too old to alter our
ways. But at least we can persuade
our students to cut out the noise, pro-
nounce nothing but English words, and
remain silent during the birth pangs
of the next inspired phrase.

G. C. McVITTIE
University of Illinois Observatory,
Urbana 61801

Painfully Slow Medical Progress

Sabin’s article, “Collaboration for
accelerating progress in medical re-
search” (23 June, p. 1568), appeals
strongly to this layman who has been
observing painfully slow progress in
one area where collaboration and co-
ordination could yield a quick, impor-
tant payoff—the area of artificial in-
ternal organs in general, and artificial
kidneys in particular. Though original-
ly a temporary expedient, the kidney
machine is now the only practical
means of treating chronic uremia. Its
cost of $10,000 per year has been pro-
hibitive and, despite available technol-
ogy, 15 years elapsed before these
costs were reduced. Now a unit de-
signed for periodic home hemodialyses
has been made available to 25 patients
under an experimental program. It is
expected to reduce costs by a factor of
five—a result of collaboration by phys-
icians, chemists, engineers, and others.
This is a major step forward, but its
use still requires extensive training of
patients and family physicians. The next
obvious objective is continuous dialysis
with simple equipment portable on the
patient, thus obviating problems of in-
termittent, high-volume flow adopted
for emergency use. But without co-
ordinated collaboration, guided by
NIH or others, another 15 years can
pass before this is achieved even though
it may today be within the “state of
the art.”

LesLie C. EDIE
700 Nassau Street,
Bellmore, New York 11710
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SOURCE BOOK IN ASTRONOMY, 1900-1950
Harlow Shapley, Editor

“Contains some 70 contributions illustrating the ex-
traordinary advances of astronomical science in the
first half of the present century . . . Shapley has
picked excellent pieces and has skillfully tailored
them to size.”—Scientific American. “Should be re-
quired reading for every astronomy major.”—Sky &
Telescope. Diagrams and photographs, $10.00

A SOURCE BOOK IN CHEMISTRY, 1400-1900

H. M. Leicester and Herbert S. Klickstein, Editors

“Contains selections from the works of more than 80
chemists [including] Mme. Curie ... divided into par-
ticular subjects: force, motion, sound, heat, light,
magnetism, electricity . . . particularly useful for
libraries and not least for school libraries . . . they
offer in a simple manner an introduction to the most
important literature in the field.”—Chemie & Technick.

Illustrated. $9.00

A SOURCE BOOK IN GREEK SCIENCE
Morris R. Cohen and L. E. Drabkin
Second printing with corrections

“A standard text ... It provides in English transla-
tion all the most frequently cited original passages
from classical authors. For more than ten years it has
been the greatest boon to teachers and students. .. it
will continue to be invaluable for several decades to
come.”—Science. Illustrated. $9.00

Required
readings in
the sciences

Harvard University Press’s SOURCE BOOKS
IN THE HISTORY OF THE SCIENCES present
selections of primary materials which have
contributed importantly to the development
of science. The volumes have won the
esteem of both scholars and students and
are considered indispensable for reference.

A SOURCE BOOK IN PHYSICS

William Frances Magie

Eighth printing

From the Greeks to approximately 1900, “biographi-
cal notes and non-mathematical excerpts from impor-
tant writings are given for some one hundred physi-
cists...a welcome, readable reference work.”—Amer-
ican Journal of Physics. Illustrated. $10.00

A SOURCE BOOK IN
THE HISTORY OF PSYCHOLOGY

Richard J. Herrnstein and Edwin G. Boring, Editors

“This is without any question the best, and perhaps
the only good selection of primary material relevant
to the history of experimental psychology ... an im-
pressive selection . .. will delight the scholar.”
—Science. Ilustrated. $12.50

SOURCE BOOK IN GEOLOGY, 1900-1950
Kirtley F. Mather

The most important contributions to the remarkable
expansion of geological knowledge, excerpted from 65
articles in all branches of this science — from radio-
active timekeepers to the origin and entrapment of
petroleum — and including those which led directly to
the development of theories of paleomagnetism, meta-
morphism, cryopedology, and isostasy. Just published.

Illustrated. $12.50

FROM FREGE TO GODEL

A Source Book in Mathematical Logic, 1879-1931
Jean van Heijenoort, Editor

“Far and away the greatest publishing service to
mathematical logic in 31 years. ... The volume will be
very valuable not only for the history of science but
also as a reference volume for use in current research.
Every serious logician will have to have it.’—wIL-
LARD VAN ORMAN QUINE, $18.50

At bookstores
HARVARD UNIVERSITY PRESS
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This photomicrograph of a diatom
was taken through a regular Zeiss
research microscope with built-in
automatic camera and Nomarski
interference contrast attachment.

No other optics can provide such
clarity and definition.

Zeiss constantly opens doors of
knowledge in every field...in sci-
ence, research, and industry.

Pho'omlcroﬁrop y Dr. George B. David [original magnification 1,250x, enlarged to 5,000x).
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WEST GERMANY

Carl Zeiss, Inc., 444 Fifth Avenue, New York, New York 10018. Telephone: 212 736-6070
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THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for
the presentation and discussion of impor-
tant issues related to the advancement of
science, including the presentation of mi-
nority or conflicting points of view, rather
than by publishing only material on which
a consensus has been reached. Accordingly,
all articles published in Science—including
editorials, news and comment, and book
reviews—are signed and reflect the indi-
vidual views of the authors and not official
points of view adopted by the AAAS or
the institutions with which the authors are
affiliated.
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Forecasting Future Developments

Many of the nation’s current domestic problems were visible a decade
or more ago, and their gradual growth was obvious years before they
were accorded serious political status. For instance, there were warning
signals of the increasing menace of air pollution. There was the tragic
incident at Donora and the annoying smog in Los Angeles. Consumption
of fuel in electric plants, process industries, and automobiles was expand-
ing so steadily as to guarantee the emergence of a nationwide problem.
Yet little was done to encourage development of better automobile en-
gines or sulfur-free fuels. Even so fundamental a matter as the toxicity of
pollutant gases was not thoroughly investigated. The American style
seems to be to allow problems to grow to menacing proportions before
tackling them. Then the action takes the form of an ill-considered
“crash” program. While it is undesirable to make inflexible plans con-
cerning most aspects of the future, some problems involving long lead
times cannot be dealt with effectively on a crash basis. Thus, there is
a need for a clearer view of the future. In some respects the crystal
ball is opaque. However, in other areas there are trends that are likely
to persist.

The challenge of seeking to foresee long-term major developments
has not been neglected. There have been major studies in France, Britain,
and the United States. A recent issue of Dedalus,* the publication of
the American Academy of Arts and Sciences, records initial efforts of
the Academy’s Commission on the Year 2000. Daniel Bell, chairman
of the group, describes the work of the Commission as “an effort to
indicate now the future consequences of present-day public-policy deci-
sions, to anticipate future problems, and to begin the design of alterna-
tive solutions so that our society has more options and can make a
moral choice, rather than be constrained, as is so often the case when
problems descend upon us unnoticed and demand an immediate re-
sponse.”

In discussing the future, even so distant a future as the Year 2000,
Bell makes the point that our present-day decisions are already shaping
it. He suggests that there are four sources of change in society that
can be charted with differential ease. The first is technological change;
an example is the increasing extent of applications of computers. The
second is a continuing tendency toward “the diffusion of existing goods
and privileges in society, whether they be tangible goods or social claims
on the community.” The third involves structural developments in
society. In the past 30 years, the American political system has become
more centralized. At the same time, the weight of the economy has
shifted from the product sector to services. The fourth—important,
but difficult to foresee—is the relationship of the United States to the
rest of the world. During the past decades our lives have been greatly
influenced by external forces, and this is likely to be true in the future.

Obviously we cannot solve today all the problems of the Year 2000,
or even those of 1968. However, groups such as the Commission on
the Year 2000 can serve important functions. They can provide early
warning of problems, identify alternative solutions, and suggest goals
for society. They remind us that “the future is what we make it.”

—PHiLir H. ABELSON

* Dedalus 96, No. 3 (1967).
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