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TOXICOLOGY AND PHARMACOL-
OGY OF VENOMS FROM POISON-
OUS SNAKES by John H. Brown, Loui-
siana State Univ., New Orleans. This
book offers the only comprehensive re-
view in simplified form of poisonous
snakes, their names, specific localities,
the toxicity and pharmacology of their
venoms and the amount of venom they
can inject in a bite. ’73, 208 pp., 60l in
full color, cloth-$13.75, paper-$9.95

METHODS OF MEDIA PREPARA-
TION FOR THE BIOLOGICAL SCI-
ENCES by Joyce A. Stewart, Univ. of
Tennessee, Knoxville. This reference
work brings together all the standard
formulas eliminating searching through
various laboratory manuals or books
for formulas for buffers, stains, rea-
gents and indicators. ‘74, 108 pp., S5
il., $7.50

THE PRENATAL DIAGNOSIS OF
HEREDITARY DISORDERS by
Aubrey Milunsky, Harvard Univ.,
Boston, Massachusetts. Foreword by

John W. Littlefield. This monograph is

concerned with those hereditary disor-
ders which can be detected in utero, and
the problems and perspectives which
have arisen as a direct result of these re-
cent advances. 73, 276 pp., 18 il. (2 in
full color), 26 tables, $11.75

DISEASES OF FISHES (3rd Ed.)- by
C. van Duijn, Jr., Zeist, The Nether-
lands. This comprehensive review of
the main causative agents of fish dis-
eases and the drugs and chemicals
available for their treatment forms an
accurate and reliable reference source
for all aquarists and pond keepers,
while the information included on
diseases of economic importance will
prove invaluable to all professional fish
breeders. '73, 380 pp., 388 il., $12.95

THE PLACENTA: Biological and Clin-
ical Aspects. Edited by Kamran S.
Moghissi and E. S. E. Hafez, both of
Wayne State University, Detroit, Michi-
gan. (29 Contributors) Intended for
biologists, clinicians and students of the
placenta, this book includes modern
biological and clinical aspects of the
mammalian placenta along with recent
advances of the ultrastructure, endo-
crinology and metabolism of the human
placenta. 74, about 374 pp., 162il., 30

tables
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amplify and reinforce Waddington’s
account. While Waddington was head
of the Operational Research Section,
Coastal Command, Royal Air Force
(RAF), I was a member of Britain’s
Army Operational Research Group
(AORG). I was able to see a diversi-
fied range of OR activity, because all
the British Army’s OR sections were
centered in a single establishment (un-
like the RAF, where they were dis-
persed by Commands). I worked in
the section devoted to antiaircraft fire
control but had frequent contacts with
several other. sections.

The reduction in status of OR to-
day has been paralleled by a drastic
change in content, so that the phrase
“operations (or operational in English
usage) research” hardly means the
same thing as it did. A World War II
OR worker recognizes little in con-
temporary OR literature. The prolifer-
ation of models derived from game
theory is one new element, but on the
whole the change that has occurred is
best described as a great reduction in
scope.

Waddington emphasizes that World
War II OR had a strongly empirical
approach, the first step being the ac-
quisition of valid facts and data. This
step was sometimes difficult, but it
often happened that valid observations,
once obtained, immediately provided a
direct and obvious solution. On occa-
sion, sophisticated mathematical analy-
sis of model-making were indeed used,
but in a great many important cases
such techniques were not called for. If
mathematical models were constructed,
they had a close relation to observa-
tions. The adjective “valid” is applied
to data to convey the meaning that they
are to the point and unbiased, rather
than necessarily precise numerically. It
is presumably for this reason that many
biologists were successful in OR: they
were familiar with small-sample sta-
tistics and precautions against bias in
collecting data. They certainly had no
superior skill in constructing mathe-
matical models. I remember being in-
terviewed by Brigadier General B. J. F.
Schonland (later Sir Basil Schonland),
the head of AORG, before I joined the
establishment. He said, “As a scientist
you have been trained to observe. This
is what we want you for, and it is in
this that you differ from an engineer.”
Acquisition of data and nonnumerical
information remained a dominant ac-
tivity until the war ended. Quite often

this involved design and construction
of sophisticated instrumentation, and
probably more ingenuity was used in
this than in making abstract models.

A most important element in the suc-
cess of World War II OR was the choice
of problems. While they were obviously
suggested by military needs, problems
were not merely imposed from above,
but were subjects of constant discussion
between military and scientific person-
nel at all levels. In this way, problems
that could reasonably be solved were
selected, and hopeless undertakings were
avoided. This resulted in a high propor-
tion of success, but had the effect that
the amount of research done was by no
means proportional to military impor-
tance. Thus the sections dealing with
radar and antiaircraft fire control re-
mained the largest until the end of the
war, while the section devoted to in-
fantry was fairly small. Past success
and personalities may have played a
part, but the chief reason is that the
areas of radar and antiaircraft fire con-
trol had many problems that scientists
could successfully attack; it was much
more difficult to find such problems in
infantry.

J. A. Stockfisch has called attention to
the need for much more empirical op-
erational testing of military equipment
in the style of World War II OR ().

A. C. FABERGE
Department of Zoology,
University of Texas, Austin 78712
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Support for Williams & Wilkins

In his report “Journals: Photocopying
is not the only problem” (News and
Comment, 29 Mar., p. 1274), John
Walsh notes that Williams & Wilkins
is asking for financial help in appeal-
ing to the Supreme Court its suit
against the U.S. government for copy-
right infringement. He then adds that
it “remains to be seen how many pub-
lishers will ante up.”

As chairman of the ad hoc Com-
mittee for Copyright Protection, which
is being organized to help Williams &
Wilkins, I can report that publishers,
and professional societies as well, are
responding immediately and liberally.
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In advance of any formal solicitation,
nine publishers have volunteered con-
tributions ranging from $500 to $5000.
Many others have said they will make
substantial contributions now that the
Williams & Wilkins appeal has been
accepted. I confidently predict that 50
to 100 publishers will contribute to
this cause.

Further, six professional societies
have already pledged -contributions
ranging from $100 to $5000. They are
the American Chemical Society, Amer-
ican Society of Microbiology, Ameri-
can Society for Testing Materials,
Society for Applied Spectroscopy,
American Society of Civil Engineers,
and the Institute of Electrical and
Electronics Engineers. We are told that
several other societies will contribute
when a formal appeal for contributions
is made.

This evidence of professional society
concern exposes an odd conflict of in-
terest that needs to be pondered
thoughtfully by all scientists. While
many individual scientists, along with
many librarians and other information
specialists, are pushing hard for ex-
empted privileges of photocopying for
scientific and educational uses, the of-
ficers of their professional organiza-
tions (and especially their publications
officers) are drawing back from the
sure prospect of resulting losses of
subscription and advertising income to
their already straitened journals. And,
strangely enough, many members of
the societies that are supporting the
Williams & Wilkins appeal are also
supporting the National Education As-
sociation’s Ad Hoc Committee of Ed-
ucational Organizations and Institu-
tions on Copyright Law Revision, a
group that has made the loudést and
most persistent demands for the broad
special exemptions.

Scientists should not confuse the
rhetoric of “free flow of information”
with the economics of “flow of free
information.” There is no such thing
as free information; somebody has to
pay the cost of any system for the
organization and dissemination of sci-
ence information. The privilege of
“free” photocopying simply is not
compatible with the economics of book
and journal publishing. Why, then, do
so many scientists seem to think they
can have their cake and eat it to0?

CurTis G. BENJAMIN
Committee for Copyright Protection,
McGraw-Hill, Inc., 1221 Avenue of
the Americas, New York 10020
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Science Management Training

In his editorial “Managers of sci-
ence” (15 Feb., p. 599) Dael Wolfle
comments on the mid-career “training”
of managers in mission-oriented and
industrial sciences. While I believe that
mid-career management training is an
important way to correct deficiencies
in science management, a more funda-
mental problem is the lack of man-
agement training of scientists during
their doctoral programs.

As one who has twice been in middle
management positions (as manager of
operations and data systems for a small
corporation and as chairman of a biol-
ogy department in a university), I have
found that when this topic was raised
with upper management, in either in-
dustry or academe, only rarely was
there any concern about either the cor-
rection of lower or middle management
deficiencies or about the development
of training programs.

After years of frustrated self-educa-
tion in management technology, with a
correlated lack of career productivity, I
have decided that the only solution for
me is to return to teaching and research
activities.

Deficiencies in science management
in both academe and industry (and I
suspect the problem exists in govern-
ment as well) can only be corrected by
a basic change in attitudes early in the
educational process. We are now seeing
the conversion of certain traditional
Ph.D. requirements (such as foreign
languages) to more contemporary op-
tions (such as statistics, computer tech-
nologies, teaching and evaluation skills,
and communication skills). Managerial
skills should also be included as an op-
tional Ph.D. requirement, since a smaller
and smaller proportion of current and
future Ph.D.’s will probably be retained
in purely nonmanagerial positions, such
as teaching. v

There are two excellent reasons why
the solution must come during the Ph.D.
program and not at mid-career: (i)
mid-career training is inefficient, as
stresses of family, shifting career ob-
jectives, and peer pressure inhibit con-
centrated efforts; and (ii) middle man-
agement training (as we now know it)
is too “expensive” in terms of bad
management decisions made during
on-the-job training.

E. C. KELLER, JR.
Department of Biology,
West Virginia University,
Morgantown 26506

scanning
electrophoresis
apparatus

FOR
ELECTROFOCUSING

A UV absorbance monitor in the
system intermittently scans the gra-
dient prior to sample application
to determine when ampholytes are
focused and provide a baseline of
ampholyte absorbance. Scanning
during migration shows when the
sample is resolved, and a final scan
provides a continuous profile of the
gradient as fractions are being
collected. The low volume column
conserves expensive ampholytes;
internal streamlining gives superior
resolution and recovery of zones.

FOR
GEL ZONE RECOVERY

The ELECTROSTAC sepa-
rator accessory positions
a polyacrylamide gel
above the sucrose density
gradient. Separated zones
| migrate from the lower
| surface of the gel down-
| ward into the grad-
@& = ient for storage
S 8 prior to scan-
ning and fraction-
M8 = ation.The ELECTRO-
w~ STAC separator offers
the least dilution and
denaturation of any
micro-preparative gel
. technique.
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Send for literature and technical bul-
letins describing this and other ISCO
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