
Restoring Time was when the scientist enjoyed sitting at
his desk to manipulate the raw analytical

the Balance data that he had accumulated while standing
Between Analysis at the bench. Somehow complexcomputations with classical formulae
and Computation created a pleasant interlude between

creative sessions at the bench.
During the post-war period, this somewhat romantic attitude

has gradually disappeared. Backed by a seemingly endless parade
of new automatic instruments for analysis, the scientist has be-
come such a prodigious producer of analytical data that the
balance between his analytical and computational loads has been
destroyed. One of the top technical management problems of the
day is to release the scientist from the time-consuming drudgery
of massive computations and return him to creative work.

Obvious solutions are not always satisfactory. The typical
electronic desk calculator is simply not up to the job: many of
the commonest mathematical routines of science and engineering
are beyond its scope. On the other hand, the computer is often
too imposing for the problem immediately at hand, too incon-
venient of access or too expensive to justify, and always relatively
difficult to program and use.
What is needed is a machine that combines the accessibility

of the calculator and the capacity and speed of the computer.
Such is the H-P 9100A computing calculator. It not only re-
sembles but even surpasses the computer in its ability to handle
very large (1099) and very small (10-98) numbers at the same
time. In practical terms, for example, the 9100A allows the sci-
entist to use Avogadro's number (6 x 1023) and Planck's constant
(6.6 x 10-27) in the same computation without risk of overflow-
ing its capacity, and without requiring the scientist to keep orders
of magnitude in his head.
The 9100A also shares with the

large computer the ability to
solve complicated compu-
tations in fractions of a
second. This stems from
its ability to store as
many as 196 program
instructions, some of which
may be decisions based on conditional branching and looping
commands. But the 91 OOA is far easier to use than any computer
because of two unique characteristics which bring it within easy
reach even of the scientist who has no knowledge of computer
programming techniques. First, all programming is carried out
in English or common math symbols, not in special computer
language. Second, even the most complex program can be stored
on wallet-size magnetic cards and entered into the 9100A simply
by inserting the card in a slot (as in the photo at left) and push-
ing a button.
As a result the 9100A can, for example, determine the straight

line that best fits a set of experimentally obtained X-Y points in
seconds. The scientist need only insert the appropriate program
card and enter the data points on the keyboard. The 9100A then
carries out the entire 'least squares fit' computation and displays
the slope (m), intercept (b), and correlation coefficient (r). It
will even plot the line itself when equipped with the forthcoming
H-P X-Y plotter.

Yet the 91 00A is no bigger and costs no more than a calcu.
lator. More important, it is as easy to use since all machine op-
erations are in English or common math symbols. This includes
single-key operation for log, exponential, trig and hyperbolic
functions, and for coordinate conversions from polar to rectan-
gular and vice-versa.

If you want to know how the 91 OOA can restore the balance
between analysis and computation in your lab, get a copy of our
new 22-page brochure. Write Hewlett-Packard, 1501 Page Mill
Road, Palo Alto, California 94304. In Europe: 54 Route des
Acacias, Geneva.
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Autclvale
A.the extra dimension

Use the new Nalgene® Carboy to pre-
pare, store, and autoclave 5-gallon
batches of culture media, distilled wa-
ter, and other solutions. This carboy
(Cat. No. 2250) is precision molded of
heavy-duty polypropylene to with-
stand repeated autoclaving. Only 21/2
pounds light, has screw closure and
two carrying handles for maximum
safety and convenience.

Specify Nalgene Labware from your
lab supply dealer. Ask for our Catalog
or write Dept. 21221, Nalgene Lab-
ware Division, Rochester, N.Y. 14602.

LErTERS

Structure of an Organism

I would like to question the validity
of what I take to be Michael Polanyi's
main argument in his article "Life's ir-
reducible structure" (21 June, p. 1308).
In his own words, it is this:

1) [An organism's] structure serves as
a boundary condition harnessing the physi-
cal-chemical processes by which its organs
perform their functions.

2) If the structure of living things is a
set of boundary conditions, this structure is
extraneous to the laws of physics and
chemistry which the organism is harness-
ing.

3) Thus the morphology of living things
transcends the laws of physics and chem-
istry.

Even without further elucidation of
Polanyi's conception of an organism's
structure as a boundary condition
harnessing physical-chemical processes,
it is easy to see that this argument is
invalid. For, granting the premises, the
most that follows is that the morphol-
ogy of an organism "transcends" those
physical-chemical processes which it
harnesses. It does not follow that it
"transcends" all physical-chemical proc-
esses. But the latter conclusion is
surely what is needed if one is to go on
to claim that "both machines and liv-
ing mechanisms are irreducible to the
laws of physics and chemistry."

Probing deeper we see that we may
not even have to accept the weaker
conclusion, for the second premise of
the argument is questionable. Polanyi
supports this premise with the follow-
ing analogy:

In Galileo's experiments on balls rolling
down a slope, the angle of the slope was
not derived from the-laws of mechanics,
but was chosen by Galileo. .. . this choice
of slopes was extraneous to the laws of
mechanics . .

To take a different, but similar, ex-
ample, consider the solar system. The
positions and momenta of the compo-
nents at a given time, t, serve as boun-
dary conditions for determining the
state of the system at all other times
according to the laws of mechanics.
Now it is an obvious truth that the
boundary conditions at t do not follow
from the laws of mechanics alone. But
to describe this truth by saying that
the structure of the solar system tran-
scends the laws of mechanics is at best
misleading, for clearly the boundary
conditions at t do follow from the laws
of mechanics provided only that we

supply some other boundary conditions;
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for example, the state -of the system at
t'. Or, to carry the example somewhat
further, it is at least logically possible
that the solar system should have been
formed from hydrogen atoms by the
action of gravitation alone. Thus, while
it may be of some interest to think of
the universe as a hierarchy of systems,
each providing boundary conditions for
"lower" systems, it has not been shown
that any but physical-chemical laws
are needed throughout the hierarchy.
It has not even been shown that the
same laws may not be operative
throughout.

RONALD N. GIERE
Department of History and Philosophy
of Science, Indiana University,
Bloomington 47401

UFO Story: Is Propriety the Issue?

In letters recently published here (30
Aug. and 27 Sept.), Condon and Brans-
comb question the propriety of Science
reporting on the administrative difficul-
ties surrounding the UFO study that
Condon is conducting for the Air Force.
Since they raise the question of propri-
ety, I think it is desirable for Science
readers to be informed of the following
concerning the celestial Bay of Pigs that
Condon is running in Boulder.
Not long after the publication of a

Look article attacking Condon for his
management of the project, Condon of-
fered to help Science prepare a story
about the project. It was his hope, he
explained, that an article in Science
would present the situation in a way
that would counteract the effects of the
Look article. As it turned out, indepen-
dent of the Look article or Condon's in-
vitation, the news department was plan-
ning a story anyway. Condon assured
us of his complete cooperation and did
not raise any question of propriety.
When the Look article, though criti-

cal, failed to evoke any significant pub-
lic interest, Condon concluded that it
would be inappropriate for Science to
touch the matter, withdrew his offer of
cooperation, and proceeded to enunci-
ate high-sounding principles in support
of his new-found belief that Science
should not touch the subject until after
publication of his report. When re-

minded that he had sought to initiate
an article and had assured Science of
his cooperation, Condon flatly refused
to discuss the matter further.

Since Condon does not set the edi-
torial policy of this journal,; we pro-
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ceeded to investigate the situation and
prepared an article on the basis of the
information that could be obtained.
When there was reason to. believe that
relevant information was lacking, it was
so indicated in the article. (For such
lacks, it might be added, Condon can
only blame himself.)
As for the propriety of an article in

Science prior to the issuance of the
Condon report (which we await with
great interest), it is difficult to know
where to begin. But when public funds
and matters of public concern are in-
volved, where is it prescribed that noth-
ing may be said until the public is pre-
sented with a fait accompli?
As for Branscomb's anguished asser-

tion that "the tragedy is that Science
apparently fails to perceive that public
acceptance of the rationality of science
is at stake"; if it is at stake, it should
be noted that Science merely presented
a report on the interesting events in
Boulder, it didn't create those events.

D. S. GREENBERG
Science

Since Condon (Letters, 30 Aug.)
characterizes Science's article on his
UFO project as gossip, perhaps he could
be persuaded to answer two questions:

1) Is the memo printed at the end of
the article "Colorado UFO fiasco" by
Curtis Fuller beginning on page 30 of
the magazine Fate (September 1968)
an accurate transcription or copy of a
memo written by Robert J. Low con-
cerning the UFO project at the Univer-
sity of Colorado?

2) Is Low the author of this project's
report, or otherwise associated with it
in some capacity in the past or now?

J. B. HATCHER
3104 Silver Lake Road,
Minneapolis, Minnesota 55418

Conservation: Guideline
for the Courts

Kesteven's excellent article, "A policy
for conservationists" (24 May, p. 857),
is a timely assist to the group of
conservation-minded congressmen who
have sponsored legislation for a Na-
tional Conservation Bill of Rights. The
resolution to amend the Constitution of
the United States by setting forth a
statement of national policy concerning
the environment and natural resources
was introduced in the House on 12
June. Congressman Richard L. Ottinger
of New York sponsored the resolution

Insights that
change outlooks...

Haldane and Modern
Biology,
Edited by K. R..Dronamraju. Presents
original essays reflecting Haldane's
versatile contributions and outlining
recent developments in biology.

$10.95 cloth

FORERUNNERS OF DARWIN, 1745-1859
Edited by Bentley Glass, Owsei Temkin, and William L. Straus, Jr. Contains
fifteen essays on the history of the idea of evolution by such scholars as Arthur
0. Lovejoy, Francis C. Haber, and Jane Oppenheimer. $10.00 cloth, $2.95 paper

CONCEPTS OF SCIENCE
A Philosophical Analysis. By Peter Achinstein. A systematic study of basic scien-
tific concepts such as definitions, theories, and models. $8.95 cloth

MAMMALS OF THE WORLD
Second Edition. By Ernest P. Walker and Associates. "A major twentieth-century
contribution to science." -Robert T. Orr, California Academy of Sciences.
Volumes I and 1X, boxed set, $30.00. Volume IlIl, Classified Bibliography, $15.00.

PROGRESS IN HUMAN BEHAVIOR GENETICS
Recent Reports on Genetic Syndromes, Twin Studies, and Statistical Advances.
Edited by Steven G. Vandenberg. Eighteen papers reflecting the full spectrum
of activities in this rapidly growing field. $12.50 cloth

CANCER EPIDEMIOLOGY
Methods of Study. By Abraham M. Lilienfeld, Einar Pedersen, and J. E. Dowd.
The first book to present the methods used in the epidemiological study of
cancer. $6.50 cloth

INVENTION OF THE METEOROLOGICAL INSTRUMENTS
By W. E. Knowles Middleton. Traces the invention and early history of the
ordinary meteorological instruments to World War II. $12.00 cloth

UPPER WATERS OF THE INTERTROPICAL PACIFIC OCEAN
The Johns Hopkins Oceanographic Studies, No. 4. By Mizuki Tsuchiya. The first
study to deal comprehensively with the descriptive physical oceanography of
the entire intertropical Pacific. Maps in seven colors. $8.50 cloth

THE PHYSIOLOGY OF NERVE CELLS
By John C. Eccles. "The most thorough and complete statement of this art
which has yet been published in book form." - EEG Journal

$5.75 cloth, $2.45 paper

THE EPIDEMIOLOGY OF DEPRESSION
By Charlotte Silverman. An important critical review of the literature on psy-
chiatric depression. $7.50 cloth

PROCEEDINGS OF THE THIRD INTERNATIONAL
CONGRESS OF HUMAN GENETICS
Edited by James F. Crow and James V. Neel. "A very valuable monument to
progress in this relatively new area."- International Surgery $14.50 cloth
1878-1968
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Baltimore, Maryland 21218
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PROVING THE
MIRROR-IMAGE

CHARACTERISTICS
OF TWO

ASPARTIC-ACID
ISOMERS

I I I I

16 18 20 22 24 26 28
Wavenumber X10-3

30 32

Aspartic acid, with its three donor sites, can form a variety of
hard-to-identify chelate isomers. The circular-dichroism profiles
drawn here, plotted from data gathered by a Durrum-Jasco CD
recorder, are typical of the molecular detective work* that can
be achieved with this versatile instrument.
The steric requirements of aspartic acid indicate that in a

cobalt-diethylenetriamine complex, three isomers will predomi-
nate: one s-cis (symmetrical), shown as a dashed-line profile in
the drawing above, and two u-cis (unsymmetrical) isomers, shown
in color. The latter are essentially mirror images of each other,
and the Durrum-Jasco instrument provides a way to identify one
from the other.
The configurational contributions to the CD traces of the two

mirror-image isomers should, in theory, cancel out, leaving an
"average" trace that approximates that of the s-cis isomer where
there are no configurational contributions. As seen here, a very
close correlation is achieved, proving that the two u-cis isomers
are indeed pseudo-mirror images and providing clues as to their
specific forms.
The Durrum-Jasco CD recorder is a powerful analytical tool,

used throughout the world to classify and identify complex or-
ganic and biochemical compounds. In addition to detailing the
conformation and configuration of such substances as steroids,
alkaloids, proteins, nucleic acids and synthetic polymers, the
instrument can serve to
measure their concen-
trations, kinetic proper-
ties, and stereochemical
characteristics. Dur-
rum-Jasco CD prices
start at $29,600.

'AS REPORTED BY J. IVAN LEGO AND DEAN W. COOKE IN THE DECEMBER 2O, 1967 ISSUE OF JOUNAL OF Tnc CHMIA SOCIEY. -

3950 Fabian Way, Palo Alto, California 94303. Call (415) 321-6302
Cable: DURRUM, Palo Alto
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so,

this year?
WALTER LENER

Departmnent of Biology,
Nassau Community College,
Garden City, New York 11530
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along with Congressmen Kupferman,
Saylor, Dent, Scheuer, Button, Cleve-
land, Farbstein, Walker, Edwards
(Calif.), Eilberg, and Podell.
The purpose of the amendment is to

define the rights of citizens of this coun-
try with respect to the condition of our
general environment and to the use and
conservation of natural resources. "The
right of the people to clean air, pure
water, freedom from excessive and un-
necessary noise, and the natural, scenic,
historic, and esthetic qualities of their
environment shall not be abridged."
The resolution calls for periodic inven-
tories and evaluation of "natural, scenic,
esthetic and historic" resources and re-
strictions on actions that would ad-
versely affect resource values on public
lands. A constitutional statement of
the nation's will in respect to resources
and environment is essential to provide
a legal basis for resolving conservation
issues. As it now stands, litigation to
protect the public from actions damag-
ing to its environment has been only
marginally successful. The courts find
insufficient basis in existing statutes to
give favorable opinions on behalf of the
public in conservation matters, and,
since these concerns are relatively new,
there is practically no protection in
common law. The constitutional amend-
ment would set a guideline which the
courts could follow.
The Conservation Bill of Rights, now

in the Judiciary Committee, faces a long
uphill struggle in Congress, and then it
must be ratified by the legislatures of
two-thirds of the states. If adopted, it
will have far-reaching, positive effects
on conservation theory and practice in
this country and perhaps on human
survival in centuries to come.

JOHN CLARK
American Littoral Society, Sandy Hook,
Highlands, New Jersey 07732

Milkweed Mystery

An unusually large number of the
milkweed plants, Asclepias, in this area
of Nassau County, Long Island, have
not formed pods this year. The plants
seem to be of average height for this
time of year and in all other ways ap-
pear normal. Have readers in other
areas observed lack of pod formation
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