
Boltzmann equation without mentioning
the divergence difficulties inherent in the
multiple-collision contributions, except
perhaps for a single cryptic statement on
page 67.

The experienced toiler in the vineyard
is likely to be more disturbed by frequent
difficulty in dipping into a discussion in
the middle of a chapter without having to
look back through the book to determine
the meaning of symbols. Someone fa-
miliar with a subject would like to be able
to grasp the meaning from the context.

Notwithstanding these reservations,
the book is a significant piece of work.
One final remark: it is good to have a
book in which some of Cercignani's own
considerable contributions to the field are
discussed at length.

RAPHAEL ARONSON
Polytechnic Institute of New York

Brooklyn

Scales and Weights:
A Historical Outline

B. Kisch
297 pp. Yale U. P., New Haven,
Conn., 1965 (3rd printing, 1975).
$20.00

This book deals with scales and standard
weights used for weighing from antiquity
through the 19th century, in terms of the
artifacts in museum collections around
the world, with about 100 photographic
illustrations. In these times v/hen all the
world is coming to the use of a single
standard of units for all measurement—
the SI units (Systeme International a"
Unites)—it is interesting to read a good
historical review of the tremendous vari-
ety of weights that have been used in the
past.

Most of us know that the pound, the
ounce and the dram are units that have
different sizes depending on whether they
are avoirdupois or troy (apothecary) units,
but I had never realized that different
standards of weight were formerly used
for ordinary commodities in the market-
place. Bruno Kisch has made a special
study of the history of weighing in the city
of Cologne; he tells us that, in the 14th
century, the weight of a centner (100-
pound weight) was 100 pounds if silk was
being weighed but 106 pounds for yarn
and 120 pounds for iron. The author
quotes Paetus (c. 1573) to the effect that
"Whereas different people, particularly
the Greeks, had different weights for
different goods, the Romans had for all
things only one weight unit: the libra..."
and its subdivisions.

In different countries, and indeed in
various cities and towns within European
countries, up to the 19th century there
were differing standards of weight. The
author says, "The Magna Charta (1215)
stressed the point that uniformity of

weights and measures should exist in
England. However, even in 1794 Martin
was deploring the difficulties arising to
men of trade and commerce from the va-
riety of weights and measures used in
different parts of England."

Although weighing dates back to
around 3000 BC, as indicated by Egyp-
tian, Assyrian and Hittite reliefs showing
the use of balances, weight is still not used
universally as a basis for commerce.
Cortes reported back to Spain in 1521
that the Mexicans sold everything by
number or volume but never by weight.
The fishmongers of Cologne were ordered
in 1482 to sell salted fish by weight, and
Chambers is cited as saying that butchers
were not required to sell meat by weight
in some parts of England in the early 18th
century. And we still buy eggs in the US
by the dozen, with different prices for
extra-large, large, medium and small
eggs.

Kisch is curator of the Streeter Collec-
tion of Weights and Measures at Yale
University; he mentions in this book a
number of interesting weights in his own
personal collection. He lists some 64
collections in Europe and Israel that he
has visited personally, and there are
twelve pages of bibliography from which
he has culled material for this scholarly
book.

His interest is in the artifacts rather
than in metrology. In his very brief dis-
cussion of exactness of weighing, he tells
us that three "exact" copies of the stan-
dard Cologne mark, made in Vienna in
1703, were found to differ by more than
half a gram (ranging from 467.548 to
468.125 grams) when weighed more ac-
curately in 1870. Kisch goes on to say
that the sensitivity of balances was not to
be blamed because the small scales used
by money changers and pharmacists had
a much higher sensitivity than half a
gram. This statement is a slip on the
author's part, for he probably knows that
a sensitivity of 0.1% would correspond to
0.005 gram in 5 grams but to only 0.5 gram
in 500 grams.

The scales presented include those with
weights hung from opposite ends of a
beam balanced on the finger; beams with
equal arms and a fixed fulcrum; steelyards
with fixed, unequal arms; steelyards with
a single weight adjustable to various dis-
tances from the fulcrum; folding scales
packed with their sets of weights in small
wooden cases and used particularly for
weighing money, ducat scales with equal
arms but with one pan heavier than the
other by just the weight of a coin and
others. The weights presented are de-
scribed in terms of actual weight in grams,
material of construction (stone, brass,
iron, glass and so on), shape (trussed
duck, animals, busts of men, truncated
cones and spheres, cylinders, rectangular
shapes, nested weights or whatever) and
maker.

Kisch pays a good deal of attention to

the mastersigns of the makers, who were
regulated by their medieval guilds. The
names, metric equivalents and special
symbols of the various weights of many
countries and cities are given in detail.
Much attention is given also to the role of
governments in regulating the standards
and providing official sealers to check
weights and scales periodically and to
mark them with special signs of approval.
The author tells a good deal about the
development of the platinum-iridium
"kilogramme des Archives," which is now
the standard unit of weight, in terms of
which even such non-SI units as the
pound are defined.

HUGH C. WOLFE
American Institute of Physics

New York, NX

Computer Power and Human
Reason: From Judgment to
Calculation

Joseph Weizenbaum
300 pp. W. H. Freeman, San Francisco,
1976. $9.95

The idea of a stored-program computer
leads immediately to studying mental
processes as abstract computer programs.
Artificial intelligence treats problem-
solving mechanisms non-biologically, and
modern cognitive psychology makes in-
formation-processing models of the
human mind. Both studies have proved
fruitful though difficult and have been
pursued with ever increasing vigor.

Progress in either study, like Darwin-
ism and like most progress in medicine
and biology, moves the scientific picture
of man's nature directly away from the
subjectivity preferred in modern literary
culture. Full success, like successful ge-
netic engineering, will present individuals
and society with a bewildering collection
of options. Joseph Weizenbaum fears
both the options he can imagine and the
rationalist world-view that computer
modeling reinforces.

The author criticizes all present work
in artificial intelligence, information-
processing-based psychology and com-
puter linguistics as mere technique. In
particular, he regards the computer lin-
guists as "hackers" whose work there is no
point in studying, but he explicitly puts
no limit on the potential problem-solving
capability of computers except when un-
derstanding humans is required. His
point is moral, and his arguments use the
1960's technology of moralistic invec-
tive.

Weizenbaum finds it immoral for a
scientist to adopt certain hypotheses even
tentatively, to perform certain experi-
ments or propose certain applications—
not because they are dangerous or won't
work, but because they are "obscene."
He distinguishes between not closing
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Turk's Physical Science with Environmental and
Other Practical Applications. For one thing, this text
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tions your students can relate to. Students who need to
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You'll find conventional topics such as Newton's Laws,
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crisis and radioactive waste disposal.

Hundreds of drawings and photographs complement the
text, and there are several special learning aids including
take-home experiments and study problems at the
end of each chapter. An extensive glossary and appen-
dix at the end of the book explains scientific notation,
proportionality, and significant figures. An Instructor's
Manual and Student's Guide is also available.
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one's mind to a hypothesis (OK) and
tentatively adopting it (possibly immo-
ral). Also, information-processing mod-
els of man are OK in principle provided
one recognizes that they can't model any
"authentically human concern," but no
work meeting his criteria is mentioned.

The objectionable hypotheses, experi-
ments and applications include the theory
that man is a simple organism in a com-
plex environment, the idea that all reality
can be formalized, the idea that what a
judge knows can be told to a computer,
some experiments with recombinant
DNA, connecting animal brains to com-
puters, psychological testing, and using a
computer program for psychiatry. Here
are some of his arguments:
• On psychiatry—"What can the psy-
chiatrist's image of his patient be when he
sees himself, as a therapist, not as an en-
gaged human being acting as a healer, but
as an information processor following
rules?"
• On connecting computers to animal
brains—"The first kind [of application]
I would call simply obscene. These are
ones whose very contemplation ought to
give rise to feelings of disgust in every
civilized person."
• On a proposed moratorium on some
DNA experiments—"Why do they feel
they have to give a reason for what they
recommend at all? Is not the overriding
obligation on men, including men of
science, to exempt life itself from the
madness of treating everything as an
object, a sufficient reason, and one that
does not even have to be spoken?"
• On science in general and pure science
in particular—"Not only has our un-
bounded feeding on science caused us to
become dependent on it, but, as happens
with many other drugs taken in increasing
doses, science has been gradually con-
verted into a slow acting poison," and
"Scientists who continue to prattle on
about 'knowledge for its own sake' in
order to exploit that slogan for their self-
serving ends have detached science and
knowledge from any contact with the real
world."
• A moral principle—"Those who know
who and what they are do not need to ask
what they should do."

Success in modeling the mind will raise
policy issues with both moral and factual
aspects. However, the public entitled to
decide them has more immediate con-
cerns; imagine asking the 1976 Presiden-
tial candidates to debate whether com-
puter programs should do psychiatry
while there are none that can. When they
become concrete, they must be discussed
in terms of costs and benefits and not in
terms of "obscenity."

As in Darwin's time, science—espe-
cially genetics, psychology, sociology and
(now) computer science—is being morally
pressed to fit its theories to "religion."
Many have given in: Few will speak out
for studying the genetics of human be-



havior; computer scientists in unrelated
fields claimed to have proved that the
ABM couldn't work, and physicists claim
to show that nuclear explosions can have
no peaceful use. When scientists forget
their duty to pursue truth wherever the
search leads, when they start selecting
facts to support comforting world-views
or the policies of the good guys, they lose
much of their value to society.

JOHN MCCARTHY
Artificial Intelligence Laboratory

Computer Science Department
Stanford University

California
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High Energies, Part B (Second half of the
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Third International Conference on Nuclei
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magnetic Resonance. W. B. Mims. 339 pp.
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Physics
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1973). R. Balian, G. Weill, eds. 459 pp.
Gordon and Breach, New York, 1976.
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Brown, ed. 308 pp. Academic, New York,
1976. $30.00

Cryochemistry. M. Moskovits, G. A. Ozin,
eds. 532 pp. Wiley, New York, 1976.
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Principles of Cosmology and Gravitation.

M. Berry. 179 pp. Cambridge U.P., New
York, 1976. $16.95 clothbound, $5.95 paper-
bound

Geophysics and Planetary
Science

Astronomy and Geophysics, Vol. 5: Col-
lected Papers of Sir Harold Jeffreys on
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freys, B. Swirles, eds. 492 pp. Gordon and
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