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Slips like this are the kind you're not likely to make
with the Sharp 5100, because you see the actual form of the equation
instead of an assembly code.

The more you think about Sharp’s
Scientific Calculator, the more it departs
—exponentially—from all your existing
ideas about programmable calculators.

The 5100 1s the first program-
mable calculator in which algebraic
equations can be entered directly, using
algebraic symbols, trigonometric func-
tions, logarithmic, exponential, others.

The 5100 1s also the only hand
held to give you a complete display of
the equation: you see 24 characters ata
time in a dot-matrix display that rolls
right or left to accommodate one or
more formulas up to 80 steps. It also has
a computer-like cursor which you can
move to any part of the display to edit
or correct the equation you've entered.

Where programmable calcula-
tors display one program step at a time
(and which then has to be decoded), the
5100 serves up the actual equation
In its entirety.

THIS ADVANCED YOU'VE GOT TO BE SHAREP

The rest of the 5100’ technology
is on the same high level. There are ten
registers for variables in which numeri-
cal values can also be stored. Values can
be quickly changed for successive
approximations. Anything entered can
be played back instantly. All formulas
and figures remain in memory with the
power off (it’s like carrying your engi-
neering notebook around with you). It
has so many uses an entire book has
already been written about it*

Sharp has a complete line of
highly useful scientifics, starting at
$16.957 But if you want nothing less
than the leading edge today in scientific
calculators, buy the 5100 (under
$100.00).

And that’s not much to avoid the
consequences of E=mc’

*Advanced Analysis with the Sharp 5100 Scientific Calculator
by J.M.Smith. Published by John Wiley.
+ Suggested Retail Price

TO MAKE CALCULATORS

Sharp Electronics Corp., 10 Keystone Place, Paramus, N.J.07652
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PHYSICS OF SOMERSAULTIN

$2.00

Clllreh 1950

physics is the same for
the astronauts in space
who need to control
their body orientation
in a weightless environ-
ment.

In the same issue you
will find that impaired
communication among
cells can be a cause of a
variety of diseases, as

We are accustomed to seeing
divers and gymnasts begin to twist
and somersault long after they
have left the springboard or the
floor. Indeed, in order to win gold
medals divers need to perform such
complex feats in midair as the for-
ward two-and-a-half somersault
with two twists. But, you may ask,
doesn’t this violate the law of con-
servation of angular momentum?
It postulates: In theabsence of torques,
or rotational forces, the angular mo-
mentum of a body is conserved. In
the March SCIENTIFIC AMERICAN
you will see how this paradox
is resolved. You may be re-
lieved tolearn that divers and gym-
nasts (and free-falling cats, too)
perform their midair rotations
without violating any laws of
physics. Moreover, the underlying

WITH YOUR SUBSCRIPTION ...
THIS FREE BOOK

|
| HUMAN
SIENGS | ANCESTORS
AMERICA!
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1 As soon as your sub-
scription payment is re-
| ceived, we will also send
| you Human Ancestors
(regular price: $5.00) as
a bonus. This 144-page
anthology reports the
archaeological discov-

. eries that unveiled the
evolutionary stream
leading to Homo sapi-
ens, culminating in the
growing recognition of
the role of toolmaking in

widely different from
each other as cholera, diabetes and
manic-depressive psychosis. In
each there occurs a form of failure
of fit between signal-bearing mole-
cules from one cell and thereceptor
molecules in the outer or internal
membranes of the target cell.

You will learn how British ar-
chaeologists have plumbed the past
that lies under the city of York,
down through the medieval city
into the 9th century Viking city of
Jorvik and on below to Eburacum,
the great fortress city that held the
northernmost boundary of the
Roman Empire.

You will read about the spin of
comets in their eccentric orbits
around the sun... About the virtu-
osity withwhich thehornedbeetles
put their horns to work, especially
in courtship contests ... About the

Do divers
and gymnasts

violate the law?

perception of the elusive “gluon”
that glues quarks together ...
About the quantization of risk and
safety of nuclear reactors in the
wake of the Three Mile Island
episode.

This is the kind of diversity our
more than 700,000 readers enjoy
each month in our pages.

Why not join us at the frontiers
of knowledge? You will see why
The New York Times calls our
magazine, “This country’s and per-
haps the world’s outstanding forum
for communication between scien-
tists and the intelligent public.”

A one-year subscription, at $18,
saves you $6 on the newsstand
price of $2.00. A two-year subscrip-
tion, at $33, saves $15. And a three-
year subscription, at $45, saves
you $27.

Use the coupon below, or ¢all toll -
free: 1-800-648-5311.

(In Nevada call 800-992-5710.)

Send no money. We'll bill you.

SCIENTIFIC
AMERICAN

Yes, enter my subscription
to the monthly issues of

’_SUBSCRIP'HON RESERVATION
SCIENTIFIC AMERICAN 415 Madison Avenue,

]

Dept. GN, New York, N.Y. 10017|

SCIENTIFIC AMERICAN for the
term | have checked. As soon
as my payment is received,

Name

you will also send me—abso-
lutely free—the 144-page
book Human Ancestors

Address

(regular price: $5.00).
MY GUARANTEE

City/State/Zip

| may cancel my subscription 0O 1year—$18 0 2years—$33 0 3years—$45
to SCIENTIFIC AMERICAN at (save $6) (save $15) (save $27)
any time and receive a refund 0O My payment is enclosed 0 Bill me

0O Start my subscription with the March issue.

| the process of natural for the unused balance. The (International rates outside U.S. and Canada:
. selection. Lbonus book is mine to keep. 1year—$22 2years—$40 3 years—$55) GN_I
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Mono lLake (California), an alkaline
lake located east of Yosemite Valley,
was the site of pioneering geological
work by I. C. Russell and visits by
Samuel Clemens during the 19th cen-
tury. Calcium carbonate structures,
formed as calcium precipitated from
freshwater springs debouching beneath
the surface, are now exposed as a re-
sult of declining lake levels after exten-
sive tributary diversions to L.os Ange-
les since the 1940°s. See page 1071. [H.
J. Simpson, Lamont-Doherty Geologi-
cal Observatory, Palisades. New York|






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 yearsin a
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,

7 MARCH 1980

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% deviation in diameter.

Buthow do 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 lr:o 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. v

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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THE COMPUTER ALSO
HEATS THE BUILDING.

The energy crunch.

It’s been on our minds at IBM for quite some time.

Back in 1973 we began offering computer systems that manage energy
as only a computer system can.

These systems take thousands of energy-saving actions every day,
based on information about weather conditions, use patterns, and other
factors.

They turn lights on and off. Turn heat and air conditioning units on and
off. Control hot water heaters as needed. And more. All to prevent waste.

In one of our customer’s buildings, a system we installed cut the
power bill by over $8000 in
the first month.

And in the headquarters
building of the IBM division
that builds these systems,
energy management equip-
ment recycles heat generated
by the computer installation
itself. The outside tempera-
ture has to drop below 11° F
before the boilers need to be
turned on.

Energy management systems obviously conserve energy.

But what they really do is manage things better and more economically
than people can manage them alone.

That’s what computer systems are very, very good at doing.

e

el
!!!:Ii il
fj IIl||
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Twelve years ago Whatman
Advanced lon Exchange
Celluloses set the standard
for excellence.

They still do.

Every day. Everywhere.

The increasing use worldwide of Whatman AIEC twelve
years after introduction is remarkable. And gratifying.

What we've been doing right is simple: offering high quality
and extraordinarily dependable ion exchange celluloses. In
the highly stable microgranular form (ideal for a cellulose ion
exchanger) of a virtually perfect material (high purity cel-
lulose), with a range of binding strengths, high protein capac-
ity, fast kinetics, very good flow rates, and DEAE and CM
functionalities.

And we've accommodated. When biochemists needed
ready-to-use exchangers — no pre-cycling — we made our
pre-swollen DE 52 and CM 52 grades available. When a higher
binding exchanger was needed, we developed the new DE 53.

Performance has always been, not only uniquely high, but
predictably, reliably high. Reproducible performance you can
count on today as well as you could count on it over a decade
ago.

Whatman AIEC. Twelve years old and going stronger than
ever.

Completely understandable.

Whatman Chemical Separation Division
9 Bridewell Place, Clifton, New Jersey 07014
Tel: (201) 777-4825

process itself. Coverage by someone
other than the patient (i) promotes
dependency; (ii) interferes with the rec-
ognition of patients who are inade-
quately motivated to do the work of
therapy; (iii) beclouds the reasons for
breaking through resistances to therapy,
since a waste of time is no longer a waste
of money; (iv) obviates some of the best
opportunities for showing the patient
how to deal with anger, which is the
emotion behind most neuroses; and (v)
takes away from the therapist’s ability to
serve as a convincing example of the val-
ue of independent functioning.

An analogy might illustrate these
points more clearly. If the government or
insurance paid for skiing lessons, many
people would start taking lessons just for
the fun of it. Since more teachers would
be needed, the poorer teachers would
not be weeded out. A number of serious-
ly dedicated teachers faced with large
numbers of uncaring students would give
up their dedication to teaching efficient-
ly. The people who really wanted to
learn serious skiing wouldn’t be able to
differentiate between good and fair in-
structors any longer, so they would go
outside the country to where the whole
thing is taken more seriously.

Finally it is the conflict between the
paying bureaucracies and the therapists
which serves to destroy the efficacy of
psychotherapy. As the numbers of pa-
tients and therapists grow, the govern-
ment and the insurance companies try
harder and harder to economize. They
begin demanding more and more qualifi-
cations, forms to be filled out, justifica-
tions for therapy to be delineated, re-
views, and so forth. They begin to see
the benefits of delaying and of making
errors. In order to get paid, therapists
must spend more and more time and cre-
ative effort on this fight. Eventually the
struggle for money commands more at-
tention than the therapeutic outcome.
The patient is the one who loses.

I have no doubt that psychotherapy is
frequently very helpful. Its destruction
would be a great loss to our society. Why
not let the consumers choose the type of
therapy they want and decide whether
the pain of their symptoms warrants the
outlay of their money, time, and effort on
the chance that therapy might work? I'm
sure the price would then come down.

HAROLD ZECKEL
800 Massachusetts Avenue,
Arlington, Massachusetts 02174

Erratum: In the photograph on page 626 accom-
panying the article ‘A new call for abolishing
the NRC”’ (News and Comment, 8 Feb., p. 624),
the official shown with Mitchell Rogovin was Lee
V. Gossick, the Nuclear Regulatory Commission’s
executive director for operations, not John F.
Ahearne, the commission chairman.

SCIENCE, VOL. 207



Harvesting the Sun

World Congress and Exposition

April 21-24, 1980
Atlanta, Georgia, U.S.A.

BIO-ENERGY’80

PROGRAM

e An opening global overview

Survey seminars on biomass sources (residues and
energy crops), conversion processes (biological and
thermochemical) and end uses (for fuels, feeds/foods,
fertilizers, feedstocks and fibers)—with one general track
covering the main elements and four specific tracks
covering the detailed components

Intensive seminars on practical integrated systems (wood
to electricity, manure to methane and feed, sugar/starch
crops to alcohol and feed, water weeds to methane and
fertilizer, etc.)

Broad seminars on commercialization incentives, basic
research, impact analysis and overall coordination

A final summary and action-oriented conclusion

EXPOSITION

Over 100 exhibits of bio-energy techniques, equipment,
services and publications closely related to the Congress
program—showing the many specific ways in which
bio-energy can be produced and used today, and the
exciting prospects for increased use, and including major
government/industry exhibits by Brazil, Canada,
France and Sweden, and a dramatic coordinated exhibit

SPEAKERS

Major Speakers and Seminar Chairmen include:

e | eaders of Brazilian, Chinese, English, French, Israeli,
Swedish and U.S. scientific, academic, research and
environmental organizations

e Top officials from the United Nations, International
Energy Agency, Inter-American Development Bank, and
others

e Key U.S. officials of the National Science Foundation,
Environmental Protection Agency and the Departments
of Energy and Agriculture

SPONSORS:

Six major International Organizations—including the United
Nations, World Bank, and-International Energy Agency

Eighteen U.S. Federal Agencies—including the
Departments of Energy, Agriculture and Commerce and
the National Science Foundation and Environmental
Protection Agency

Numerous Industry and Professional Organizations
including AAAS

OTHER FEATURES

Poster Sessions. Informal small-group presentations to
review pre-commercial projects

Post Conference Trips. A variety of one-day to one-week
inspection trips to industrial, academic and government
bio-energy installations available at reasonable cost.

by 14 U.S. Agencies.

CONFERENCE REGISTRATION

T O Enclosed is my check, money order, or
government purchase order payable to “The
Bio-Energy Council” for:

O $240.00 Registration Fee
O $20.00 DEPOSIT to hold my Registration.

Name:

Title:

Organization:

Address: Please bill me for balance.
Refunds of Registration fees paid, less an administrative
charge of $20.00, will be made upon written request

City: State: Zip postmarked by April 5, 1980. (Use airmail if outside U.S.)
O | plan to register at Atlanta

Country: Phone: O Hotel Reservations

Return the form and any payments, purchase orders or vouchers to:

BIO-ENERGY '80 CONFERENCE REGISTRATION CENTER

P.O. BOX 17413 WASHINGTON, D.C. 20041 U.S.A. TELEPHONE: (703) 471-6180 TELEX: 89-9133 WHITEXPO
Please send me information on: 0 Exposition O Poster Sessions [ Post-Conference Field Trips
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Is she a he?

Only the microscope knows.

Zeiss Photomicroscope lll
used for sex tests.

The Lake Placid Olympic Organizing
Committee is using the Zeiss Photo-
microscope Il for chromosome
testing at the 1980 Winter Olympics.
The built-in 35mm camera and data-
recording system insure speed

and accuracy in decumenting the
hundreds of tests to be made. And,
of course, the great Zeiss optics
give the image detail needed for
accurate analysis.

The favorite of busy
cytogenetic labs.

The Zeiss Photomicroscope is being
used at the Olympics for the same
reason the world's busiest cytogenet-
ic labs, such as the Pre-Natal Diag-
nostics and Chromosome Analysis
Lab at the University of California,
chose it: “An image of the best
possible quality from an absolutely
routine specimen preparation’”
That'seconomy in action.
Nationwide dealers and service.

The great name in optics

West Germany

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.

Fluorescence image reproduced from a photomicrograph by Dr. R.S.K. Chaganti, Memorial Sloan-Kettering Cancer Center, New York City.
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SCIENCE

Science and Technology: A Five-Year Outlook

A 544-page book prepared under the auspices of the National Research
Council and published in December 1979 is an especially informative, read-
able yet authoritative survey of much of science and technology.* It was
prepared through the well-coordinated efforts of nearly 100 scientists and
engineers. The book consists of 11 chapters, three of which are devoted to
science—the planet Earth, the living state, and the structure of matter.
Another three are devoted to technology—computers and communications,
energy, and materials. Five chapters bearing on social matters are placed
under the heading Science and the United States.

This document is part of a more comprehensive report that will be re-
leased shortly by the National Science Foundation (NSF) in response to a
congressional mandate which directed the Office of Science and Tech-
nology Policy to prepare periodically a Five-Year Outlook on Science
and Technology. The intent of Congress seems to have been to charge
Frank Press, the President’s science adviser, with the work. The task was
far too large for his tiny staff, however, and Press transferred it to the NSF.
In turn, the Foundation asked the National Academy of Sciences to do part
of the job by providing a report describing the current state of research in
significant areas and pointing out issues within those areas that could be
relevant within the 5-year period.

In this task the most important ingredient for a useful result was judg-
ment. For example, scientific research and technological development are
being conducted on thousands of different frontiers. What are the most sig-
nificant? How much attention should be devoted to each? The audience for
the report is ostensibly Congress or perhaps members of its staff. At what
level should the material be prepared to convey information readily while
maintaining authenticity? The task force of the National Research Council
came up with reasonable answers to these questions. A key factor was the
administrative skill and effort of Ralph Gomory of International Business
Machines Corporation who was the study chairman. Each chapter of the
report was the responsibility of a chapter coordinator, who dealt with the
individual scientists and engineers who prepared parts of the chapter. When
these contributions were received, they were usually found to be much too
long, uneven in content, and full of jargon; it was necessary to have com-
petent editors smooth the rough spots. Each chapter was then sent to as
many as 20 reviewers, whose comments led to deletions, shortening, sim-
plification, and occasional additions. This process.involved the study chair-
man, the chapter coordinator, and the editor. With authenticity and a bal-
anced selection of content assured, further efforts were devoted to sim-
plification based on suggestions from two groups—the assembled chap-
ter coordinators and the governing board of the National Research
Council. .

There are some pages of limited comprehensibility, but most of the report
can be read with profit by persons holding a bachelor’s degree in science or
engineering and by university juniors and seniors who are taking such
courses. Of particular value and quality are the chapters on the planet
Earth, the living state, and materials.

In order to limit the size of the report it was necessary to omit a number of
important fields such as chemistry, economics, and mathematics. Chemists
have a particular right to be unhappy with this omission. The major chapter
in the report that bears closely on chemistry is one on toxic substances, and
it does little to lighten the dark picture painted by detractors of chemistry. It
is unfortunate that only such an image is presented to Congress.

This situation will in part be ameliorated in the second report in the series.
In that volume, which is now in the beginning stages of preparation, two
chapters will be devoted to chemistry. If the second outlook report matches
the first one, it will be worth looking forward to.—PHiLIP H. ABELSON

*Science and Technology: A Five-Year Outlook (Freeman, San Francisco, 1979; paperback, $9.95).
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