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announcing one of the most important
works ever published in virology!

Comprehensive Virology

Edited by Heinz Fraenkel-Conrat, University of California at Berkeley
and Robert R. Wagner, University of Virginia '

A systematic, complete and critical review of the whole of virology—animal,
plant, and bacterial—this major treatise,in approximately 22 volumes and
more than 6000 pages, serves as the definitive up-to-date reference source
for all students and research workers in the fields of microbiology, molecular
and cell biology, genetics, cancer research and medicine.

Beginning with a catalogue of all known viruses, this giant work covers:
W the reproductive capacities and functions of the best understood viruses
W virus structure and assembly
B regulatory mechanisms and genetics

M the interaction of viruses and their hosts at both the monocellular and
multicellular levels

W the effects of physical and chemical agents.

A SPECIAL CHARTER SUBSCRIBER’S DISCOUNT is available for this monu-
mental work if a Continuation Order is placed now for all volumes in this treatise.
CHARTER SUBSCRIBERS will receive a 15% discount off the list price of
Volume 1 and all forthcoming volumes for the life of the treatise.

just published

Volume 1: Descriptive Catalogue of Viruses by Heinz Fraenkel-Conrat
Approx. 150 pages 1974 $12.50
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Photomicroscope lliI—there’s room at the top
because of what’s in the middle and the bottom.

The camera and the controls are completely inte-
grated. The completely automatic 35mm camera of
Photomicroscope Ill is built into the microscope stand for
ease of operation and stability. All the controls are built into
the base for ready accessibility and compactness. So the top
is free for the addition of whatever auxiliary documentation or
observation equipment you may desire—such as the unique
Zeiss Glarex Projection Screen, shown below.

More light on the film. With Photomicroscope IIl you
can direct 98% of the light onto the film and still have enough
for automatic exposure detection with no change in the setting
for film sensitivity. This is particularly advantageous for
fluorescence and polarizing photomicrography.

Now, an automatic electronic flash . . . a first in photo-
micrography. This built-in flash unit eliminates reciprocity fail-
ure and vibration problems and the need for color temperature
compensation. And you still have, of course, the widest choice
of illumination equipment for all microscope techniques in
both transmitted and reflected light.

Much more. Get the whole story by writing Carl Zeiss,
Inc., 444 Fifth Ave., New York, N. Y. 10018. Or call (212)
736-6070.

In Canada: 45 Valleybrook Drive, Don Mills 405, Ont.,
M3B 2S6. Or call (416) 449-4660.

Nationwide service.

BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D. C.
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Full scale sensitivity selected by push-button

Take a close look

at the DW' ¥'s’.¥;::,so,,..o,.,...e.e,

Monitor dials permit easy selection of
16 checkpoints for oscilloscope readout.

AMINCO®

Function selection by push-button.

For a really close look at Aminco’s new DW-2
Bulletin, contact American Instrument Company,
Silver Spring, Maryland 20910.

Beam
selector
permits mode
selection at
the twist of

a dial.

'Stopped-F)ow 'a'c':cessory easily replaces cell compartment.
Note open area which allows use of a variety of accessories.
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K-K-K-KEL-VI-VINATOR. -96°C!

We sell ultra-cold. Hair-cracking
cold. Upright drops to —76°C.
Chest model sinks to —96°C. And
in over-all performance, we’re
the hottest cold buy around.

We know what you need in the way of
cold so we've designed our units to
make you happy. Take the upright.
Beyond the cold you need, you’ll find
convenience features like six French
doors. Open one without losing the
cold everywhere else. You can label
each door. Know what’s behind it.

What’s good about the chest model?
It gets colder. And the top can give
you some more work surface. And
here too we’ve come up with a great
way for you to identify the location
of everything that’s in it.

More. Both have automatic alarm sys-
tems and 2” portholes to accommo-
date recorders. More importantly,
both carry the name Kelvinator Com-
mercial. The company that knows how
to give you the best cold you ever had.
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Send for detailed literature.
Upright UC-105 (—76°C/—105°F)
— 12 Cubic Feet.

Chest UC-520 (—85°C/—120°F),
UC-540 (—96°C/—140°F)

— 12 Cubic Feet.

Write: J. E. Hirssig, Sales Mgr.,
Scientific and Industrial Division,
Kelvinator Commercial Products, Inc.,
621 Quay Street, Manitowoc, Wiscon-
sin 54220. Phone (414) 682-0156.

FASEB BOOTH S-112, 113
Kelvinator

One of the White Consolidated Industries
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Conservation in homes, schools, and industry ¢ Solar energy
Sociological impact of energy crisis * Economic strategy * Geothermal electricity
Impact on balance of payments ¢ Federal energy policy
Academic community involvement ¢ Expanding utilization of coal
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The European view ¢ Low cost energy * Nuclear energy * Oil from shale
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Energy Issue Department
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Worthington Collagenase..

White fat cells, obtained by enzymatic digestion of parametrial adipose tissue as used in study of membrane mediated

Jane
responses.

specifically blended
for cell isolation.

In microbiological studies of animal cells, it often
is desirable to isolate and separate the cells for further
study. The researcher’s need is to separate the cells from
the connective and cementing materials without damag-
ing the cells themselves.

Many researchers found that a natural mixture of
digestive enzymes produced by a non-toxigenic strain of the
bacterium Clostridium histolyticum provided the separa-
tion remarkably well. The enzymes, without the toxin
that many of the Colstridia produce, effectively digest
away the materials connecting the cells into a tissue, but
leave the cells themselves virtually untouched.

The enzyme mixture is named after its more unique
member, Collagenase. Worthington supplies Collagenase
in several degrees of purity ranging from crude to highly-
purified; researchers have generally found that the less
purified material is more effective in releasing intact cells
from tissues. The effectiveness, however, seemed to differ
with different tissues, and it did not always match the
quantitative differences noted in our assay labs.

A program was therefore initiated by Worthington
aimed at correlating effectiveness of samples on specific
tissues with results of our own biochemical assays. We en-
listed the support of several dozen prominent researchers;
they evaluated more than a hundred samples of regular
production and specially prepared lots of Collagenase in
their own studies.

Evaluation of these studies has enabled us to cate-
gorize our crude Collagenase into four different types
which are blended and classified according to the specific
tissues for which each is best suited. The four types are
available as listed in our current catalog.

TYPE CHARACTERISTIC TISSUE BEST SUITED

I Normal balance Fat cells; Adrenal tissue
II High Clostridiopeptidase Liver, Bone, Thyroid
III'  Low Proteases generally =~ Mammary

IV Low Tryptic activity Pancreatic Islet cells

The increasing use of Collagenase in cell isolation
is encouraging. Credit for the program’s success is due to
the many researchers who cooperated so openly with their

time and talent.

Your comments and interest are welcome. Addi-
tional information on this application of Collagenase and
a copy of our current catalog are available on request.

\M)RT';IiNQTON

‘Worthington Biochemical Corporation I Freehold, New Jersey 07728 U.S.A.
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The Beckman I.-S’s
are the FourBest

Ultracentrifuges
intheWorid.
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From every stand-
point, the new
Beckman L-5’s offer
you more than any
other preparative
ultracentrifuges in the world.

......

The proven Beckman d.c. electric drives have an
average life of over four billion revolutions. e e
Their high torque gets rotors to speed rapidly— o
particularly important for the shorter runs with big
volumes of sample. And the superior Beckman

speed control holds rotors precisely at the set speed.

The L-5’s have the extra containment needed to
run the highest performance Beckman rotors, as
well as the new ones now in design. (There are
more than 30 Beckman rotors to choose from.)

Operation is simple even for an inexperienced
operator, yet the L-5’s have ample flexibility so
that the investigator can change any parameter

at will, should his experiment require it. The precise
infrared radiometric temperature control system in the
L5-50, 65, and 75 meets the most demanding analytical work.

With the Beckman L-5’s you also get a wealth of engineering and
applications experience developed through years of research and

field contact. And no matter where you are there is a Beckman ultra-
centrifuge service specialist near you; there are 166 in the U.S. alone.

Beckmans

We’d like to tell you more about the L-5’s—the four best ultra- Reean e e

centrifuge values in the world. Write for brochure SB-400 to
Beckman Instruments, Inc., Spinco Division, 1117 California Avenue,
Palo Alto, California 94304.
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But a slip of an anonymous New
York Times typesetter symbolizes even
better the discrepancy between promise
and performance during the present
Administration. In the Times edition of
29 January 1973, a tiny box on page 1
announced a sweeping new federal sci-
ence support program, details of which
were to be found on an inside page.
This just happened to be the obituary
page. I wondered then whether this en-
tertaining slip was Freudian or sibyllic.

In view of subsequent government
steps, characterized recently by the
Federated Societies of Experimental
Biology as “preparing the funeral
march of the National Institutes of
Health,” I should have been alarmed
rather than amused.

GEORGE MARGOLIS
Department of Pathology,
Dartmouth Medical School,
Hanover, New Hampshire 03755

Occam’s Razor and the
Watergate Tapes

In his report “Watergate tapes:
Critics question main conclusions of
expert panel” (News and Comment, 22
Feb., p. 732), Nicholas Wade adds
his contribution to the tape decoy that
has been distracting our attention to-
ward what constitutes consciously
manipulable and easily distortable
“evidence” ever since Alexander But-
terfield accidentally (?) revealed the
presence of the tapes last July. Wade
apparently supports President Nixon’s
public relations and legal defense
staffs in their allegation that the tech-
nical experts appointed by Judge
Sirica and the White House (!) may
have overlooked the possibility of tech-
nical failure in the Uher 5000 recorder.

But, if we accept this “explanation”
of the 18% -minute silence on that

Schwarz/Mann offers an important group
of nucleotide analogues for studies of
cyclic AMP-cyclic GMP“Yin and Yang” con-
trol systems.?

Schwarz/Mann, Div., of Becton, Dickinson
and Company B9, Mountain View Avenue,
Orangeburg, New York 10962.

tape, then we must formulate separate
explanations for each of two already
missing tapes, for any tapes or tape
segments that turn out to be missing
or rerecorded in the future, for missing
dictaphone recordings, for portions
excised from documents, for missing

Birth Order, Family Size,
and Intelligence

The relation of birth order and fam-

Schwarz/Mann

Science
For Mankind

91 Schwarz/Mann. and B-D are trademarks of Becton. Dickinson and Company
! Kolata, G.B., Science, vol. 182, p. 149 (Oct. 12, 1973)
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Regrettably, a quick reader may get
the impression that Clark presents a
strong mathematical argument in favor
of the view that only through socialism
would the world be able to avoid cata-
strophic overexploitation of its natural
resources. The postulate of Clark’s
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New
600-Sample Capacity
Controlled-Temperature
Auto-Gamma® System
B Evolutionary anti-jlam B Mix and match—
sample elevator accommodates
Unmatched simplicity samples up to 16.7 mm
of sample handling— diameter
no special carriers, Unique
caps or cups required daytime/nighttime

assay group operation

Radioassay Ratio

Display

B/t Bibo %l

M Automatic NSB
subtraction of RIA

OUtDUt St e Lo 131
M Automatic I/ I
New high speed isotope spillover
changer is 41% faster— correction
“Save an hour a day” @ Constant temperature

for stabilized counting

The better one. Packard's modularly
expandable 600-Sample, Controlled-
Temperature Auto-Gamma System.
(The performance, precision and
features you want.)

Write for complete
information.
Request Bulletin
No. 1203

“SEE PACKARD AT THE FASEB SHOW,
BOOTH NUMBERS 15-16
J8-J11 and K8-K11.”

Paclkard

PACKARDINSTRUMENT COMPANY,INC.
2200 WARRENVILLE RD. ® DOWNERS GROVE, ILLINOIS 60515

PACKARD INSTRUMENT INTERNATIONAL S.A.
TALSTRASSE 39 . 8001 ZURICH, SWITZERLAND
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If it can be
done, we
can probably
doit.

The
Willems
Polytron®
homogen-
izer is
unlike
any mixer you’ve ever used It
works on a unique principle—
kinetic plus ultrasonic energy.
And it often succeeds where
other instruments fail.

Homogenization by sound
waves means that tissues are
broken down quickly to sub-
cellular level without destruc-
tion of enzyme activity. You'd
be hard-pressed to do that
with other kinds of mixers,

In the applications field,
the Polytron has proved so ef-
fective in inducing physical
and chemical change that it
has already revolutionized
many procedures. Whether it
be for dispersing, homogen-
izing, emulsifying or disrupt-
ing, a Polytron is available in
the size toe ‘meet your specific
requirements.

Contact us if you have any
questions. Both literature and
a demonstration are available

on reqguest.

Cantiague Road,

Westbury, L. I, N.Y. 11590
Brinkmann Instruments
(Canada), Ltd.

50 Galaxy Boulevard,
Rexdale (Toronto), Ontario.
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subtitle, that depletion may result from
high discount rates used by private ex-
ploiters, is unjustified. His model gives
the same result irrespective of whether
there is one or several private or non-
private exploiters, provided they have
the highest capital value of future net
profits as their objective. To my knowl-
edge this is the objective of most
fishing fleets—whether they are oper-
ated by state agencies in socialist states
or not. ]

However, extinction does not nec-
essarily follow in the cases indicated in
Clark’s model, if the cost function is
refined slightly. A major cost com-
ponent in fishing whales with modern
vessels is the capital cost of the vessels.
This cost depends on the rate of inter-
est (the discount rate), the depreciation
time, and the initial investment. These
dependencies all counteract the effect
that interest and time have on the
capital value of the revenue. Thus, for
instance, since whale catching and
factory vessels have little value without
whales, extinction of the whale popu-
lation would mean that depreciation of
these costly vessels would occur at the
same time; therefore, a quick extinction
strategy may imply a drastic increase
in harvesting costs, which, in particular,
is important when investment decisions
are made. If these capital variables
are included in the harvest cost func-
tion, extinction does not, when catch-
ing is at all profitable, generally follow
as the optimal strategy for the catcher,
whose sole goal is the highest capital
value of net profits in the future.

JORGEN CHRISTENSEN
Pipersgaten 3B, Stockholm K, Sweden

Clark argues that overharvesting a
renewable resource leads to reduction
or possibly to destruction of the sup-
ply. But, despite his application of
the principle of discounted cash flow,
I do not agree with his conclusion that
overfishing results particularly from the
operation of private (capitalist) forces.

Discounted cash flow is at best only
a convenient means for expressing the
time-dependent relationship among al-
ternative uses of resources. Any op-
erator, private or public, who has a
large investment in facilities geared to
a highly specialized operation and not
easily translated into other channels of
use, will tend to operate those facilities
until the return from them approaches
the direct cost of operation.

The public operator is even more
likely than the private to continue be-
yond this point for a variety of reasons,

including administrative inertia and the
need to avoid labor redundancy. Fur-
ther, because of his politically con-
venient accounting practices, it is un-
likely that the public operator will really
know when he is no longer covering
his direct costs. Operators, public or
private, when faced with a declining re-
source, are unlikely to view their im-
mediate problem through the remote
concept of discounted cash flow.

The foregoing has no bearing on the
ethical or long-range economic desira-
bility of striving for an international
agreement to avoid the destruction or
severe depletion of the blue whale. But
such an agreement must stand on its
own merit and, to be effective, must
limit public operators as well as private.

J. V. WHirp
C. F. Braun & Co., Ltd.,
Alhambra, California 91802

Both Christensen and Whipp make
the valid point that the effect of dis-
count rates is independent of the social
form of management. Forests provide
another example of a slow-growing re-
source for which the sustainable yield
is highly sensitive to the rate of dis-
count used by planners—public or
private (I). Perhaps my article did
not sufficiently stress the need to con-
sider this effect critically. Many econo-
mists would agree that, in an imperfect
world, social and private discount rates
may differ significantly (2).

Christensen also makes a useful ob-
servation regarding capital costs. I am
open to suggestion as how best to in-
corporate these costs into the mathe-
matical model.

Another important phenomenon for
the economics of whaling is the
presence of several distinct species
which are harvested in the same loca-
tion. This situation is analogous to the
two-prey, one-predator systems studied
by ecologists. In such systems it may
happen that the more productive prey
species “supports” the predator popu-
lation at a level high enough to elimi-
nate the other prey species. I have
argued elsewhere (3) that Antarctic
whaling is perhaps subject to this ef-
fect.

CoLIN W. CLARK
Department of Mathematics,
University of British Columbia,
Vancouver 8, Canada
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End of the Oil Embargo

The United States has completed successfully the first phase of an
adjustment to drastic changes in the cost and availability of petroleum.
Statistics* covering inventories and consumption of oil and its products
show that the oil embargo failed to cut supplies to a danger point.
Indeed, the end of the embargo found the United States with total
inventories 6 percent above those of a year ago.

Consumption of petroleum in the United States follows a cyclical
pattern. During the summer, the use of gasoline is at a peak and
consumption of heating oil is at a minimum. During the winter months,
the opposite is true, but because of sharply enhanced consumption of
heating oil, the net effect is that the months of maximum demand are
December through March. In that period, consumption usually reaches a
peak that is 14 to 17 percent above summer lows.

The petroleum industry builds up inventories during the summer and
draws on them in the heating season. In typical recent years, total stocks
have dropped from roughly 800 million barrelst to roughly 700 million
barrels during the winter months.

The year 1973 was not a typical one for the oil industry. Even before
the embargo, stocks were unusually small, whereas demand was sharply
greater. For comparison, in early October 1970, total inventories were
777 million barrels, whereas demand was less than 14 million barrels
per day. In 1973 at the corresponding time, total inventories were 743
million barrels, with demand at 17 million barrels per day. Much of
the inventories is not available because it is tied up in filling pipelines,
in tankers, or in process; the contrast between the 2 years is more pro-
found than the figures show.

As suppliers of a vital commodity, the international oil companies
have a responsibility to provide dependable supplies and to maintain a
sufficient inventory to meet contingencies, but the companies had failed
to build adequate reserves in this country. Thus the Arab embargo was
applied at a time when it could have maximum effect. It came when the
ratio of inventory to demand was unusually low and just before the
heavy consumption of the heating season.

When the embargo was announced, consumption was at a rate about
9 percent above that of the previous year. Had normal patterns been
allowed to persist, the United States would have experienced disruptive
shortages. The country was spared extreme hardship by reason of a
fortunate combination of factors: (i) for the first 2 months after its
start, the embargo leaked substantially; (ii) the public responded well
to pleas for conservation—only toward the end of the embargo did part
of the people press the panic button over gasoline shortages; (iii) the
weather was milder than average; and (iv) after a long period of fum-
bling, the federal government finally chose an effective energy czar,
William Simon. His program has produced annoyance and criticism,
but it has worked. During the crucial months of January and February,
when the embargo was fully effective, total inventories dropped from
759 to 710 million barrels; the usual seasonal decrease is 60 to 70 mil-
lion barrels. Gasoline stocks rose about 9 percent, which is about the
usual increase during that period.

In summary, the embargo was ineffective. The United States dis-
covered that it could live with a 15 percent curtailment in consumption
without great hardship. With the advent of spring and a resumption of
large-scale oil imports, the public will resume some of its energy-consum-
ing habits. But we have shared a dramatic experience, and life will not
be quite the same again.—PHILIP H. ABELSON

* Published in the 0il and Gas Journal, + One barrel is equal to 42 gallons or 159 liters.
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“Science is a constantly changing
series of approximations,” a scien-
tist-philosopher pointed out.

Thus, each of the 36 interviews
between scientists and journalists is
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i e to spend.
The Brush 481 is ideal for a wide range of scientific ‘and &
industrial applications. s
It has our exclusive pressurized ink writing system for SR-ZSEVBV
crisp, clear traces, built in signal conditioners, an assured strip chart
99.5% linearity, 12 pushbutton chart speeds, and a whole record
lot more. It comes in rack mounting or portable models | fto' o
with accessories to fit your needs. (le )é%g
Let us tell you more. Write Gould Inc., Instrument Systems examgple

Division, 3631 Perkins Avenue, Cleveland, Ohio 44114. Or
Kouterveldstraat Z/N, B 1920 Diegem, Belgium.

Four calibrated spans,
10 mV-10 V, ten accurate chart speeds from 10 in/min to 0.01
in/min. Complete remote control capability, 10 in/sec writing
speed...all for just $335*. 600 MHz frequency counter for just
$795*...110 MHz autoranging counter, just $325*...dual trace
15 MHz scope only $595*...the famous Malmstadt-Enke Lab
Stations...power supplies...generators...digital multimeters
...and dozens of other high performance, low cost instru-
ments. To get your FREE copy of this catalog, visit your local
Heathkit Electronic Center or use the coupon below.

HEATH

Schlumberger =

& &

Heath/Schlumberger Instruments
Dept. 531-195
Benton Harbor, Michigan 49022

[ Please send 1974 Electronic Instruments catalog.
Name
Title.
Company/ Institution
Address.

City.

State. Zip.
*Mail order prices; F.0.B. factory. EK-418
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gift to filtration

Our 20th anniversary

96 pages of filtration products

specifications makes this
book indispensable to bio-

scientists, chemists, pharma-

cists and others with a need
for absolute filtration. Free.

MILLIPORE ®
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Best Sellers
from AAAS

Energy and the Future (1973; 2nd

printing, 1974) cloth
paper

Air Conservation (1965; 3rd printing,
1970), cloth
(paper edition, 1973) paper

Separation and Depression (1973)
Oceanography (1961; 5th printing, 1969)
Ground Level Climatology (1967;

2nd printing, 1970)

Research for the World Food Crisis
(1970)

Research in the Antarctic (1971)

Man, Culture, and Animals: The Role of
Animals in Human Ecological Adjust-
ments (1965; 3rd printing, 1970)

Arid Lands in Transition (1970)

Folk Song Style and Culture (1968;
2nd printing, 1971)

Agriculture and the Quality of Our
Environment (1967; 2nd printing,
1970)

Science in Japan (1965)

Biology of the Mouth (1968)

Environmental Variables in Oral Disease
(1966)

Mechanisms of Hard Tissue Destruction
(1963)

Systems of Units: National and
International Aspects (1959)

Symposium on Basic Research (1959)

Civil Defense (1966; paper)

AAAS Science Book List (3rd edition,
1970)

AAAS Science Book List for Children
(3rd edition, 1972)

Send orders to Dept. W

sl
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$9.95
4.45

8.00
4.95
19.95
14.75
12.50
12.50
24.95
8.00
15.75
16.75
13.50
13.00
10.00
8.75
8.75
6.75
3.00
4.00
10.00

8.95

AMERICAN ASSOCIATION for the
ADVANCEMENT OF SCIENCE
1515 Massachusetts Avenue, N.W.
Washington, D. C. 20005

2-7. American Soc. of Biological Chem-
ists, Minneapolis, Minn. (R. A. Harte,
ASBC 9650 Rockville Pike, Bethesda, Md.
20014)

2-7. Biophysical Soc., Minneapolis,
Minn. (M. O. Dayhoff, Natl. Biomedical
Research Foundation, Georgetown Univ.
Medical Center, 3900 Reservoir Rd., NW,
Washington, D.C. 20007)

3-5. Oral Biology, 6th intern. conf., In-
tern. Assoc. for Dental Research, Toronto,
Canada. (A. R. Frechette, IADR, 211 E.
Chicago Ave., Chicago 60611)

3-6. Immunology, 4th intern. conf.,
Immune System and Infectious Diseases,
Buffalo, N.Y. (F. Milgrom, Dept. of Micro-
biology, State Univ. of New York, Buf-
falo 14214)

3-7. Human Factors in Health Care
and Technology Conf., Scientific Affairs
Div. of the North Atlantic Treaty Organi-
zation, Lisbon, Portugal. (R. M. Pickett,
Bolt, Beranek and Newman, Inc., 50
Moulton St., Cambridge, Mass. 02138)

4-7. National Conf. on Measurements
of Laser Emissions for Regulatory Pur-
poses, Div. of Electronic Products, Bureau
of Radiological Health, Food and Drug
Administration, and Dept. of Health,
Education, and Welfare, Rockville, Md.
(R. W. Peterson, Chief, Electro-Optics
Branch, Div. of Electronic Products, Bu-
reau of Radiological Health (RH-220),
5600 Fishers Lane, Rockville 20852)

5-6. Symposium on the Toxicity of
Metals, Industrial Health Foundation,
Pittsburgh, Pa. (IHF, 5231 Centre Ave.,
Pittsburgh 15232)

5-7. International Conf. on Submillime-
ter Waves and Their Applications, Inst. of
Electrical and Electronics Engineers,
Atlanta, Ga. (E. Taylor, Massachusetts
Inst. of Technology, Cambridge 02139)

6—7. Geodesy/Solid-Earth and Ocean
Physics, 7th conf., American Geophysical
Union, Defense Mapping Agency, Natl.
Aeronautics and Space Administration,
Natl. Oceanic and Atmospheric Adminis-
tration, Ohio State Univ. Dept. of Geo-
detic Science, and U.S. Geological Survey,
Columbus, Ohio. (AGU, 1707 L St., NW,
Washington, D.C. 20036)

6-7. Indepth Study of Non-Human
Primates, Delaware Valley and Metropoli-
tan New York Branches of the American
Assoc. for Laboratory Animal, East Bruns-
wick, N.J. (W. H. Mitchell, Products for
Animal Management, P.O. Box 70, New
Britain, Pa. 18901)

6-7. Role of Immunological Factors,
Infectious, Allergic and Autoimmune Proc-
esses, 8th Miles intern symp., Miles Labs.,
Inc., Baltimore, Md. (E. G. Bassett, Miles
Labs., Inc., Elkhart, Ind. 46514)

6-9. Association for the Psychophysio-
logical Study of Sleep, 14th annual, Jack-
son Hole, Wyo. (D. Foulkes, Univ. of Wyo-
ming, Box 3291, University Station 82071)

6-12. International Theriological Congr.,
American Soc. of Mammalogists, Moscow,
U.S.S.R. (R. S. Hoffmann, Committee on
Intern. Relations, ASM, Museum of Nat-
ural History, Univ. of Kansas, Lawrence
66045)

7-10. Society of Biological Psychiatry,
Boston, Mass. (I. F. Small, Larue D.
Carter Memorial Hospital.,, 1315 W. 10
St., Indianapolis 46202)

7-10. Society for Economic Botany,

East Lansing, Mich. (H. G. Wilkes, Biology
Dept., College II, Univ. of Massachusetts,
Boston 02125)

9-11. American Assoc. of Petroleum
Geologists, Rocky Mountain Section, Cas-
per, Wyo. (W. H. Curry III, P.O. Box
3001, Casper 82601)

9-12. Society for Developmental Biol-
ogy, 33rd annual, Athens, Ga. (W. S.
Badman, SDB, P.O. Box 502, Kalamazoo,
Mich. 49005)

9-12. Public Health Hazards of Viruses
in Water, American Public Health Assoc.,
Mexico City, D.F. (N. R. Bernstein,
APHA, 1015 18th St.,, NW, Washington,
D.C. 20036)

9-13. Special Libraries Assoc., Toronto,
Ont., Canada. (F. E. McKenna, SLA,
235 Park Ave., S, New York 10003)

9-14. Geothermal Energy Conf., Engi-
neering Foundation, Pacific Grove, Calif.
(EF, 345 E. 47 St., New York 10017)

10-11. Microanalysis with the Scanning
Electron Microscope Conf., EMventions
Microanalysis Lab., Rockville, Md. (J. M.
Wehrung, EML, 2351 Shady Grove Rd.,
Rockville 20850)

10-12. Conference on Laboratory In-
struction in Chemistry, Intern. Union of
Pure and Applied Chemistry, Troy, N.Y.
(R. L. Strong, Dept. of Chemistry, Rens-
selaer Polytechnic Inst., Troy 12181)

10-12. American Neurological Assoc.,
99th annual, jointly with Assoc. of British
Neurologists, Boston, Mass. (S. A. Trufant,
Cincinnati ‘General Hospital, Cincinnati,
Ohio 45229)

10-13. Quantum Electronics, 8th intern.
conf., American Inst. of Physics and the
Inst. of Electrical and Electronics Engi-
neers, San Francisco, Calif. (D. Edgar,
Courtesy Associates, Suite 700, 1629 K
St., NW, Washington, D.C. 20006)

10-14. Mathematical Research Conf. on
Special Functions, Natl. Science Founda-
tion, Blacksburg, Va. (J. A. Cochran, Dept.
of Mathematics, Virginia Polytechnic Inst.
and Virginia Univ., Blacksburg 24061)

11-13. Astronomical Soc. of the Pacific,
Bishop, Calif. (L. E. Salanave, ASP, 75
Southgate Ave., Daly City. Calif,
94015)

11-14. Electrodynamics of Substorms
and Magnetic Storms, American Geophysi-
cal Union, Bayse, Va. (AGU, 1707 L St.,
NW, Washington, D.C. 20036)

11-14. Endangered and Threatened
Species of North America, Wild Canid
Survival and Research Center, Washing-
ton, D.C. (WCSRC, Wolf Sanctuary, P.O.
Box 16204, St. Louis, Mo. 63105)

11-14. American Soc. of Mechanical
Engineers, New Orleans, La. (R. B. Finch,
ASME, 345 E. 47 St., New York 10017)

11-14. Society of Nuclear Medicine, San
Diego, Calif. (M. Glos, SNM, 305 E. 45
St., New York 10017)

12-14. Endocrine Soc., Atlanta, Ga. (M.
M. Branch, Suite 319, 1411 Classen Blvd.,
Oklahoma City, Okla. 73106)

12-14. International Microwave Symp.,
Inst. of Electrical and Electronics Engi-
neers, Atlanta, Ga. (E. B. Joy, School of
Electrical Engineering, Georgia Inst. of
Technology, Atlanta 30332)

12-714. Canadian Psychological Assoc.,
35th annual, Windsor, Ont. (M. Bunt,
Univ. of Windsor, Windsor II, Ont.)

12-14. Society of Research Administra-
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tors, Northeastern section, New York, N.Y.
(L. Lasker, New York Medical College,
Fifth Ave. at 106 St., New York 10029)

12—-15. Analysis of Lipids and Lipopro-
teins, American Oil Chemists’ Soc., Wash-
ington, D.C. (E. G. Perkins, Dept. of
Food Science, Burnsides Research Lab.,
Univ. of Illinois, Urbana)

12-24. Adaptability of the Cardiac
Muscle, International Soc. of Cardiology,
Prague, Czechoslovakia. (F. Kolbel, Third
Cliric for Internal Medicine, Unemocnice
1, 120 00 Prague 2)

13-15. Midwestern Conf. of Parasitolo-
gists, annual, Ann Arbor, Mich. (J. H.
Greve, Dept. of Veterinary Pathology,
Iowa State Univ., 50010)

13-16. Society of Biological Psychiatry,
Boston, Mass. (I. F. Small, 1315 W. 10
St.. Indianapolis, Ind. 46202)

16—19. International Communications
Conf., Inst. of Electrical and Electronics
Engineers, Minneapolis, Minn. (A. Cohen,
Inst. of Technology, Univ. of Minnesota,
Minneapolis 55455)

16-20. Canadian Anesthetists Soc., St.
John’s, Newfoundland. (CAS, 178 St.
George St., Toronto, Ont., M5R 2M7)

16-20. Medicinal Chemistry, 14th symp.,
American Chemical Soc., Durham, N.H.
(R. E. Lyle, Dept. of Chemistry, Parson
Hall, Univ. of New Hampshire, Durham
03824)

16-20. Photochemistry Conf. Honoring
Prof. Francis E. Blacet, Nashville, Tenn.
(T. W. Martin, Box 1506/B, Vanderbilt
Univ., Nashville 37235)

16-21. American Inst. of Biological Sci-
er.ces, Tempe, Ariz. (J. R. Olive, AIBS,
3900 Wisconsin Ave., NW, Washington,
D.C. 20016)

16-21. Botanical Soc. of America,
Tempe, Ariz. (B. F. Palser, Dept. of
Botany, Rutgers Univ.,, New Brunswick,
N.J. 08903)

/16-21. American Fern Soc., Tempe
Ariz. (T. R. Webster, Biological Sciences
Group, Univ. of Connecticut, Storrs
06268)

16-21. International Conf. on Micro-
scopy, McCrone Research Inst., Chicago,
M. (W. C. McCrone, 2820 S. Michigan
Ave., Chicago 60616)

16-21. Mycological Soc. of America,
Tempe, Ariz. (C. T. Rogerson, New York
Botanical Garden, Bronx, N.Y. 10458)

16-21. American Soc. of Plant Taxon-
omists, Tempe, Ariz. (D. E. Stone, Dept.
of Botany, Duke Univ.,, Durham, N.C.
27706)

16-21. American Rheumatism Assoc.,
Toronto, Ont., Canada (L. Bonfiglio, ARA,
1212 Ave. of the Americas, New York
10036)

16-22. World Confederation for Physi-
cal Therapy, 7th intern. congr., Montreal,
P.Q., Canada. (WCPT, Brigray House
20722, Mortimer St., London W.1, Eng-
land)

16-24. American Physical Therapy
Assoc., Montreal, P.Q., Canada. (R.
Noland. APTA, 1156 15th St.,, NW, Wash-
ington, D.C. 20005)

17—19. Recent Advances in the Analyti-
cal Chemistry of Pollutants, 4th symp.,
American Chemical Soc. and U.S. Environ-
mental Protection Agency, Basle, Switzer-
land. (D. M. Hercules, Dept. of Chemistry,
Univ. of Georgia, Athens 30602)
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RIA’s are so much easier and accurate
with a Brinkmann Dilutor.

USRI

s

RIA sample processing
becomes a simple matter with the
Brinkmann Digital Dilutor; it mixes
sample and reagent additively,
precisely and automatically at
the touch of a button. Outstanding
accuracy and reproducibility is
made possible by an electronic
digital volume setting system
combined with two precision
cylinder and piston assemblies,
each having only 2 moving parts.

Liquids contact only glass
and PTFE components. Operating
range is 1.0 to 5,000 ul for reagent,
adjustable in steps of 1.0 ul.
Choice of two sample ranges: 0.1
to 500 ul, adjustable in steps of
0.1 zl (Model 1), or 1.0 to 5,000 ul,
in steps of 1.0 ul (Model l1). For
literature write: Brinkmann
Instruments, Cantiague Road,
Westbury, New York 11590.
in Canada: Brinkmann
Instruments (Canada)

Lid., 50 Galaxy Bivd.,
Rexdale {Toronto), Ont.

Brinkmann

Circle No. 167 on Readers’ Service Card

... ONE
resource

you cant
use up.

Chemical
Information

\ded daily that ur
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Fnr a limited tlme only, Cambioa $ new general purpose ceramic
module 801-2001-01 will be sold for ¥ off the usual $30 price =
It can be used in water coolers, sma fefrigeratnrs hotand
- cold temperature sour i
nents, and many other

Up to 41,300xG. .. 4-litre capacity...800 mi/min. flow
rate. All yours with Lourdes Beta-Fuge™. And built

to take it day after
day. Designed
with your people in
mind; that's why
the front controls.
The easier, faster
operation. The
space-saving,
time-saving sliding
door. Lourdes
Beta-Fuge. Up with
capacity. Down
with downtime.

See your Lourdes
dealer, or write:

vernitron

MEDICAL PRODUCTS,
5 Empire Boulevard, Carlstadt, New Jersey 07072

Circle No. 178 on Readers’ Service Card

WARD’S...AN UP-TO-0ATE “0LD FASHIONED” COMPANY

When Henry Ward published this catalog in 1866, people
rusted Ward's for quality scientific educatlonal products
and they still do.

's because they can rely on the very latest technology
assure them of quality materials and prompt
delivery, and “old-fashioned” personal attention when
it comes to service.

Over the years, we've suppliéd hundreds of thousands
of high quality Biology, Chemistry and Geology
materials.

Even though we're growing by leaps and bounds, and
adding new specimens constantly, Ward’s policy of
“old-fashioned” quality and service is what keeps all
of our customers—satisfied customers.

If you don't have Ward’s
1974-75 Catalog, send for your

il free copy today. If you already
have one, »\Lhy not tzke a gew
minutes to browse throug
i Wegds u;?rld ;f spec;me};:s— EARTH SCENCES
and you’ll understand wi ;
we're still first after 111 years. O—EMSTW

WARD'S NATURAL SCIENCE ESTABLISHMENT, INC.  P. 0. BOX I?!Z, ROCHESTER, NEW YORK 14603 ® P. 0. BOX 1749, MONTEREY, CALIFORNIA 93940
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Measuring Microscopes

The series UFM includes monocular
and binocular models that have the
ability to make measurements of length,
width, and depth. Measurements may
be made in English or metric units. The
microscopes are equipped with large
flat-fields. They have a special 3X ob-
jective and a wide-field 10X ocular
standard with accessory 5X and 40X
objectives optional. Illumination systems
are built in to provide vertical lighting
for opaque objects, transmitted light,
and incident oblique illumination, Also
available are a high-intensity quartz-
iodide illuminator and projection screen,
attachments for photomicrography, and
other accessories. Unitron Instrument
Company. Circle No. 130 on Readers’
Service Card.

Teflon Programmed Sampling Pump

A nonreactive Teflon, gas-sampling
pump has been equipped with a pro-
grammable 7-day, 24-hour timer. The
device may be set to draw samples of
selected duration of 15 minutes or
more at designated times and frequen-
cies. Only reinforced Teflon comes in
contact with the sample. The pump is
reliable at pressures from those at sea
level to 2 millibars and develops suc-
tion which is adjustable up to 3 inches
of mercury. The samples are taken at
a flow rate of about 150 milliliters per
minute which is constant to within
=+ 1.5 percent of mean value. The unit
weighs less than 7 pounds and operates
on standard electric current. Science
Pump Corporation. Circle No. 134 on
Readers’” Service Card.

Rotated Cells for Coulometry

Model C2000 ElectRoCell performs
an analysis in 10 minutes including
aliquoting, sparging, and electrolysis.
The rotated mercury and platinum cells

198

offer large ratio of electrode surface to
sample volume. Outgassing is rapid;
oxygen may be removed from the
sample in as little as 20 seconds. The
ElectRoCell may be controlled manu-
ally or automatically. The device has
applications in coulometry, anodic
stripping voltammetry, and polarog-
raphy. The rotated mercury cell is stan-
dard and the platinum cell is optional.
McKee-Pedersen Instruments. Circle
No. 131 on Readers’ Service Card.

Light Guides for Lasers

An articulated light guide is available
for attachment to lasers. It consists of
modular mirror holders and rotating
tubes and provides a flexible pathway
for directing laser light and optical
viewing fields. The optical axis of the
assembly corresponds to the axis of
rotation to maintain the light beam in
the center of the guide system. Length
and bore of the units are optional.
Standard mirrors are front-surface, mul-
tiple-layer mirrors with high reflectivity
at specified wavelengths. Space Sciences
Division, Whittaker Corporation. Circle
No. 132 on Readers’ Service Card.

Contact Angle Analyzer

Studies of surface properties such as
surface treatment, roughness, effect of
additives, printability, and adhesion are
facilitated with a new contact angle
analyzer. The model includes a drop
generator that controls drop size with
high precision. The device is a table-
top projector with wide-angle optics.
A tungsten-halogen light source is
cquipped with a dichroic filter to re-
move heat. The image of the liquid
drop in contact with the surface studied
is projected at 40X on a frosted screen
that has a protractor scale and etched
horizontal and vertical scales. Imass,
Incorporated. Circle No. 133 on Read-
ers’ Service Card.

Optical Emission Spectrometer

The model 310 optical emission spec-
trometer rapidly analyzes ferrous or
nonferrous alloys and reads directly in
percent concentration. Model 310 em-
ploys cylindrical mirrors to sample dis-
charge for all wavelengths. The focal
length is 1.5 meters and the capacity is
up to 60 photomultiplier tubes. The
available spectral range is from 1900 to
9000 angstrom units. The standard
readout is on a cathode-ray tube con-
sole in digital form. Options include a
teletypewriter printout and interfacing
and fully computerized operation. Lab-
test Equipment Company. Circle No.
135 on Readers’ Service Card.

Literature

Aminco Laboratory News (spring
1974 issue) features studies of applica-
tions and uses of the company’s prod-
ucts on site and new product descrip-
tions, American Instrument Company.

Circle No. 136 on Readers’ Service
Card.

Pharmacia Systems for Column
Chromatography illustrates modular

systems for chemical analysis including
the chromatograph, columns, flow
adapters, valves, connectors reservoirs,
mixers and pumps. Pharmacia Fine
Chemicals. Circle No. 141 on Readers’
Service Card.

Fourier Transform Analyzers (SAI-
470) lists features, concepts, principles
of operation and specifications of this
signal analyzing device. Signal Analysis
Operation, Test Instrument Division,
Honeywell, Incorporated. Circle No.
143 on Readers’ Service Card.

ABEM Geophysical Instruments 1is
a short catalog for mining, hydro, civil
engineering, and exploitation geo-
physics including seismic apparatus.
Atlas Copco ABEM AB. Circle No.
140 on Readers’ Service Card.

FMI Lab Pumps describes a line of
valveless, variable, and reversible pumps
for handling solutions, suspensions,
slurries, and gases in the laboratory.
Fluid Metering, Incorporated. Circle
No. 144 on Readers’ Service Card.

Newly offered instrumentation, apparatus, and
laboratory materials of interest to researchers in
all disciplines in academic, industrial, and gov-
ernment organizations are featured in this space.
Emphasis is given to purpose, chief characteristics,
and availability of products and materials. En-
dorsement by Science or AAAS is not implied.
Additional information may be obtained from the
manufacturers or suppliers named by circling the
appropriate number on the Readers’ Service Card
(see pages 122A and 186C) and placing it in the
mailbox, Postage is free.—RICHARD G. SOMMER
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Speed Servo® Il recorders: _IYJ CLIMA--—=

fastest taCk on the car! ‘ ...tomorrow’s designs today!

With a response faster than 0.3 seconds full scale, our
Speed Servo |l recorders are making tracks while
others are still warming up. And they endure continu-
ous running because of their linear servo motor (one

moving part) and conductive plastic feedback pot. Ink- Hellma';nth?algsrgaensé :isa?tr;né:ﬂtsof highest

: i iai i ; precision g 2
less or disposable ink writing. Ten-inch single chanqel, Standard - Flow-through - Constant-temperature
two-channel crossover, or two-channel parallel. Wide Anaerobic - Special Designs
choice of chart speeds, inch or metric. Many case Also available—ULTRAVIOLET LIGHT SOURCES
styles and panel options. Check bulletin F 700 for their Deuterium Lamps - Mercury Vapor Lamps

universal track records. P.O. Box 24000, Indianapolis, Hallow Cathods bamps - £ ovar Supplies

Indiana 46224. Tel. 317 /244-7611. IWI E L L M Write for literature
Box 544

Borough Hall Station 5
Jamaica, New York 114
E ESTERLINE ANGUS CELLS, INC. ] jamaice Mo ko
A UNIT OF ESTERLINE CORPORATION
Circle No. 182 on Readers’ Service Card Circle No. 174 on Readers’ Service Card

dvevl?ver you need -+

We began synthesizing Carbon-13
compounds for you over fifteen
years ago, when they were rare
laboratory curiosities. You are now
able to choose from our list of
nearly one hundred compounds—
and we actually make and deliver
them. They represent the greatest
variety of structural types available
anywhere. If we don't list your
compound we likely can custom
synthesize it for you.

Ask for product information on our
Carbon-13 compounds.

MERCK &CO., Inc.

A
meRCx

A M 4
ISOTOPES

U.S.A. Merck & Co., Inc./Isotopes,
4545 Oleatha Ave., St. Louis, Mo. 63166.
Telephone: 314-353-7000 TWX: 910-761-0437

CANADA & OTHER COUNTRIES:

Merck Sharp & Dohme Canada Limited/Isotopes
P.O. Box 899, Pointe Claire/Dorval, Quebec, Canada
H9R-4P7. Telephone: 514-697-2823

TELEX: 05-821-533 TWX: 610-421-3617.
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GOLDEN RETRIEVER PUP

The

small time
fraction
collector.

It's also a small drop counting
fraction collector. In fact, it's one of
the smallest fraction collectors avail-
able. And it has a price to match:
$595.00, complete.

95 test tubes 12 or 13 mm di-
ameter are held in 19 removable
racks, each with a rotating shoe to
allow it to stand upright when re-
moved from the instrument. The Pup
will retrieve from 1 to 2 columns and
can be programmed for timed inter-
val, drop counting, or volumetric
collection. For cleaning after spills,
the entire shifting mechanism can be
easily removed and submerged. An
automatic shut-off and an optional
column support mast help make the
Golden Retriever Pup one of the best
values for your lab.

ISCO has other circular and linear
collectors, absorbance monitors,
pumps, and more instruments for
column chromatography and other
kinds of biochemical research. For
more information, write for our cur-
rent catalog.

& 1SCO

BOX 5347 LINCOLN, NEBRASKA 68505
PHONE (402) 464-0231 TELEX 48-6453

Circle No. 168 on Readers’ Service Card
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BOOKS RECEIVED

(Continued from page 153)

Viking, New York, 1973. xii, 296 pp.,
illus. $8.95.

Noise and Man. William Burns. Lippin-
cott, Philadelphia, ed. 2, 1973. xii, 460
pp., illus. $20.

Nonlinear Almost Periodic Oscillations.
M. A. Krasnosel’skii, V. Sh. Burd, and Yu.
S. Kolesov. Translated from the Russian
edition (Moscow, 1970) by A. Libin. Hal-
sted (Wiley), New York, 1973. x, 326 pp.
$36.

Nuclear Physics. M. G. Bowler. Perga-
mon, New York, 1973. xii, 420 pp., illus.
$18. International Series of Monographs
in Natural Philosophy, vol. 53.

Organic Reactions. Vol. 20. William G.
Dauben and nine others, Eds. Wiley, New
York, 1973. xii, 494 pp., illus. $22.50.

Otophysiology. Proceedings of a sym-
posium, Ann Arbor, Mich.,, May 1971.
Joseph E. Hawkins, Jr., Merle Lawrence,
and Walter P. Work, Eds. Karger, Basel,
1973 (U.S. distributor, Phiebig, White
Plains, N.Y.). vi, 542 pp., illus. $76.35.
Advances in Oto-Rhino-Laryngology, vol.
20.

Patterns of Personality Judgment. Ru-
dolf Cohen. Translated from the German
edition (Bern, 1969) by Dirk L. Schaeffer.
Academic Press, New York, 1973. x, 366
pp. $20.

Pharmacology and the Future of Man.
Proceedings of a congress, San Francisco,
July 1972. G. H. Acheson, Ed. Karger,
Basel, 1973 (U.S. distributor, Phiebig,
White Plains, N.Y.). Five vols., illus. Vol.
1, Drug Abuse and Contraception. xviii,
300 pp. $29. Vol. 2, Toxicological Prob-
lems, xviii, 242 pp. $23.75. Vol. 3, Prob-
lems of Therapy. xviii, 508 pp. $46.50.
Vol. 4, Brain, Nerves, and Synapses. xviii,
484 pp. $43.75. Vol. 5, Cellular Mechan-
isms. xviii, 452 pp. $41.75. The set, $143.

Photographic Sensitivity. Proceedings of
a symposium, Cambridge, England, Sept.
1972. R. J. Cox, Ed. Published for the
Scientific and Technical Group of the
Royal Photographic Society by Academic
Press, New York, 1973. xvi, 410 pp., illus.
$23.
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