


Why this one-of-a-kind invention

didn't end up as
the only one of its kind.

Every new invention needs
another new invention—the one that
can mass-produce it at an affordable
cost.

For example, Bell Labs invented
a process for making the glass rods
from which hair-thin fibers used in
lightwave communications can be
drawn. The fibers have far greater
capacity than conventional copper
wires, so they’ll help keep costs
down. In fact, they’ve been carrying
voice, data, and video signals under
city streets for about two yearsina
Bell System demonstration.

But standard lightwave systems
will require miles of the fiber, pro-
duced at low cost and to specifications
nothing short of microscopic.

That’s where Western Electric’s
Engineering Research Center
comes in.

A Unique Center

The Center is devoted exclu-
sively to manufacturing research.
Here, a highly trained team of
scientists and engineers probe funda-
mental questions about materials
and processes. They provide Western
Electric factories with pre-tested,

proven ways to manufacture products
based on the latest technology
coming out of the laboratory.

For example, while Bell Labs
scientists were inventing new glass
fibers, Western Electric engineers
and scientists were tackling the manu-
facturing problems involved.

The fibers had to be drawn from
molten glass at high speeds, with
less than a 1% dewviation in diameter.

Buthowdo you control a “thread”
of glass being spun at rates up to
15 feet per second?

Scientists and engineers at the
Center discovered that laser light
beamed onto the fiber cast a
characteristic pattern.

By correlating the pattern to the
fiber’s diameter, they were able to
build a monitoring system into the
fiber drawing machinery. It
measures the fiber 1000 times per
second, automatically adjusting
production to keep the diameter
constant.

The system works so well that
in all the miles of fiber produced by
Western Electric, the diameter varies
by 11110 more than 30-millionths of an
inch.

The Key to the Future

In the Bell System, technology
is the key to keeping costs down. It
is the key to constantly improving
your Khone service.

nd Western Electric’s Engi-
neering Research Center is an essen-
tial link between the ideas of the
laboratory and the realities of the
factory.

Soyour Bell Telephone Company
can make the best one-of-a-kind
inventions a part of your phone
service.

Keeping your communications

system the best in the
world.

Western Electric
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AAAS REPORT SERIES

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

® Now Available o

Research and Development: AAAS Report IV

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

® Also Available o

Research & Development: AAAS Report Il

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

Research & Development in the Federal Budget:

FY 1978

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

Research & Development in the Federal Budget:
FY 1977

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

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

Research & Development Colloquium Proceedings

Proceedings from the annual colloquia on research and devel-

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

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

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

géompanion volume to AAAS Report IV) available Sept. 1979.
.50

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

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

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

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

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

per. (Companion volume to AAAS Report 1) $5.00*

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

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

— R&DReportIV, 1980 ..ot —$ 6.50
— R&DReportll, 1979 . ......cooiii i —$ 5.00
— R&DReportll, 1978 .........ccoiiiiiiiiiii i —$ 5.00
_R&DReport |, 1977 ...\t —$ 5.00
— Allfour RRDReports ........covviiiireiiiiiinininn, —$20.00

Colloquium Proceedings 1979 ......................... —$ 6.50
Colloquium Proceedings 1978 .................... e —$ 5.00
Colloquium Proceedings 1977 ...........ocvvuvnennnn, —$ 5.00
Colloquium Proceedings 1976 .................vovnnn.. —$ 5.00
All Four Proceedings .............ccooviiiiiiiinann... —$20.00

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

Send R&D Reports and Proceedings to:

Name

Address

(] Mail Order Form To:

AAAS, Department L-I
1515 Massachusetts Ave., N.W., Washington, D.C. 20005

Total amount of order ............c.ociiiiiiiiiiiiiiian, $
10% Member discount® ...........ooiiiiiiiiiiiiiin.. $
O amountenclosed ..........cvoviririiiniiraniians $
O amounttobebilled .................ooi $

*AAAS Members entitled to a 10% discount on prepaid orders only.

O Please send me information on additional AAAS publications
Please allow 6-8 weeks for delivery of order
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zoic era. See page 41. [Painting by Ron
Miller, Woodbridge, Virginia]
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SCIENCE

Venus

The earlier romantic and the newer realistic views of Venus are in sharp
contrast. This difference is typical of many situations that scientists deal
with. They often find themselves in the position of demolishing illusions. On
the other hand, the objectivity of scientists is usually narrowly confined,
and even in their professional activities, illusion or self-delusion often sur-
face. This is especially true when the information is limited and the area of
possible speculation is large. For example, an ill-based belief in the possi-
bility of life on Venus, the moon, and Mars was sufficiently strong for some
scientists to alarm the public and force special precautions in the return of
astronauts and samples from the moon.

In ancient times there were few constraints on imagination about Venus,
and the very name of the planet reflected this. Later, it became evident that
Venus was a body about the same size as Earth, that it had an atmosphere,
and that it was cloud-covered. Nobel Laureate Svante Arrhenius believed
that the planet supported luxuriant vegetation. His views are shared by oth-
ers.

By 1960 Earth-based astronomers had determined that the atmosphere of
Venus consisted principally of CO, with little H,O evident. Nevertheless,
confidence in the possibility of life on Venus persisted in some quarters.

Exploration of the moon and planets has left no room for little green men
or microbes elsewhere in the solar system. This is especially true of Venus.
Temperatures at the planet’s surface range up to 400°C. The dense atmo-
sphere consists mainly of CO, with an atmospheric pressure of 90 kilograms
per square centimeter (90 times the total on Earth). The second most abun-
dant component is nitrogen (about 3 percent). Water vapor is a minor con-
stituent, being present in about the same concentration as SO, (of the order
of 1000 parts per million). Other forms of sulfur include elemental sulfur and
carbon oxysulfide. The atmosphere is acid and toxic, and the clouds prob-
ably consist largely of droplets of H,SO,.

Despite contrasts between their atmospheres, Earth and Venus share
some important features. The abundances of nitrogen relative to the masses
of the planets are comparable. The same is true of the amounts of CO, if one
takes into account the amounts present in carbonate rocks on Earth. Within
experimental error, the *C/'2C ratios are alike. The amounts of *°Ar derived
from decay of *°K are also comparable, indicating similar contents of potas-
sium in the two bodies.

In the current issue of Science, Pollack and Black discuss some of the
compositional features of the atmospheres of Venus, Earth, and Mars. They
also examine three hypotheses that have been advanced for the origin and
evolution of these atmospheres. The view that best fits the available data is
the grain-accretion hypothesis: Grains of material containing potential vola-
tiles such as nitrogen and H,O were accumulated into planetesimals that
subsequently accreted to form planets. Later, as a result of internal heating,
volatiles reached the surface. Since the amounts of CO, and N, which have
reached the surface on Venus and Earth are comparable, it is possible that
similar amounts of water likewise were outgassed. But little H,O is present
today in the atmosphere of Venus, and this absence must be explained. In
any event, the comparative absence of water on Venus has profoundly af-
fected weathering, the incorporation of CO, into solid carbonates, and the
contrasting greenhouse effects on the two planets.

The results obtained from American and Soviet missions to Venus leave
little room for romance. The same is true of missions to the moon and the
other planets. Those who have yearned for evidence that forms of life exist
on other bodies of the solar system have been disappointed. But their frus-
tration is to a degree balanced by a positive factor. Exploration of our solar
system is a triumph of human ingenuity—a triumph shared by all humans.

—PHILIP H. ABELSON
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